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AEDB
BMC
BME
BPC
BST
CCRP
CDP
COD
CPPAG
CREPA
CTBCM

DISCOs
ECC
EPA
ETR/CTR
GENCOs
IAA
IEMSM
IGCEP
KE
KESC
MO

MoF
NEPRA
NPCC
NTDC
PPA
PPAA
PPIB

SB

Alternate Energy Development Board

Balancing mechanism for Capacity

Balancing mechanism for Energy

Bulk Power Consumer

Bulk Supply Tariff

Commercial Code Review Panel

Common Delivery Points

Commercial operation date

Central Power Purchasing Agency (Guarantee) Limited
CGontract Registrar and Power Exchange Administrator

Competitive Trading Bilateral Contract Market (competitive wholesale electricity market
for Pakistan)

Distribution Companies; successors of WAPDA restructuring
Economic Coordination Committee

Energy Purchase Agreement

Energy Trarfer Rate/Capacity Transfer Rate

Government owned thermal Generation companies, successors of WAPDA restructuring
Independent Auction Administrator

Integrated Electricity Market Simulation Model

Indicative Generation Expansion CeipaPlan

K-Electric, formally known as KESC.

Karachi Electric Supply CompamE(Kctric)

Market Operator

Market Operator Fee

National Electric Power Regulatory Authority

National Power Control Centre

NationalTransmission and Dispatch Company

Power Purchase Agreement

Power Procurement Agency Agreement

Private Power Infrastructure Board

Single buyer
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SBP
SCADA
SCED
SDC
SPT
TNO
UoSC
VIU
WAPDA
WPPO

Single buyer plus
Supervisory Control and Data Acquisition
SecurityConstrained Economic Dispatch
Scheduling and Dispatch Code
Special Purpose Trader
Transmission Network Owner
Use of System Charge
Vertical Integrated Utility
Water and Power Development Authority

WAPDA Private Power Organization
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1. BACKGROUND

1.1. BRIEFHISTORY OPOWERS=CTOR ANMIARKEDEVELOPMENT

The power sector of Pakistan is one of the most cajitainsivesectorsof the countryand is considered

as the backbone of the economy. At the time of independence in 1947 Pakistan had installed power
generating capacity of 60MW. The Water and Power Development Authority (WAPDA) was established
as an Integrated Utility in 1959 with the nsge agenda adlevelopment ingeneration, transmission and
distribution of power along with irrigation, drainage and flood control. &i¢ this time, the sector was
managed by two public sector vertically integrated utilities, WAPDA and KESC. KES@:Hdtsstark

in 1913 as privatelpwned company to supply electricity to the city of Karachi and its suburbs. After
independence, the government of Pakistan took control of KESC in 1952 and had been operating in this
manner till it was privatized in 2006.

As per its mandate/VAPDA undertookarious initiatives to expand generation, transmissianwell as
distribution system during the next decades by building major hydel projects such as Tarbela and Mangla
along with other thermal generation. By 1991, thewer generation capacity reached to around 7000
MW.

In 1992, WAPDA Strategic Restructuring Plan was approved by Government of Pakistan for the
privatization of power sector with the following goals:

i. Enhance capital formation,

ii. Improve efficiency and recoile the prices.

iii. Introduction of competitionto the power sectowith the passage of timey providing the
greatest possible role through privatization

One of the major tasks of the Restructuring Plan of WAPDA was to establish an independent regulatory
authority to overlookthe restructuring process and to regulate the-dendled entities as these will be
monopolistic services in their respective jurigin. Th National Electric Power Regulatory Authority
(NEPRA) was established as Independent Regulatory of the power sector in 1997 through enactment of
the Generation, Transmission and Distribution of Electric Power Act, 1997 (NEPBAl#sgquently, th
de-bundling of WAPDA into generation, transmission and distribution entities was completed in 2000. As

a result, thermal generation was assigned to GENCOs (4 no.), National Transmission and Despatch
Company was established to take over high voltage trassion network (500 kV and 220 kV), and eight
distribution companies (further dbundled into 10 laterwere established to perform the distribution
function and sale of electric power to consunters

In 2002, NTDC was given a license in which NTDC vigisegisthe following foufunctions
1. Power Procurement to act as single buyer and procure power on behalSgOs

2. System Operation and Dispatch for the safe and reliable operation, control, switching and
dispatch of transmission system and the generafixilities and provision of balancing services

1 https://www.diva-portal.org/smash/get/diva2:917526/FULLTEXTO1.pdf
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3. Transmission Network Operatéor the operation and maintenance (O&M) of the transmission
system including planning, design and capacity expansion of its transmission system, generation
expansion, least coglanning, and siting of new generation facilities

4. Contract Registrar and Power Exchange Administr@BREA) fdhe recording and notification
of the contracts and other matters relating to bilateral trading between the generation licensees
and BPCs, ahbetween the generation licensees and the Distribution Companies for the future
capacity needs. The CRPEA will also handle a financial settlement system in close coordination
with the System Operator for the Balancing Market and for the differences arigih CPPA.

In its license, NEPRA directd@DC to prepare a plan to transition from the Single Buyer (SB) model to
Single Buyer Plus (SBP) model by 2004 and towards a Competitive Trading Bilateral Contract Market
(CTBCM) byuly2009. Due to different3 | a2y as (GKAA& LXIYy gl a&a ySOHSNI RSP
be implemented as per the stipulated time.

CPPA being a function of NTDC earlier, was legally separated in 2009 and started its independent
operations in 2015. During the same year, the Econddaiordination Committee (ECC) of the Cabinet
decided to transition from the curremegimetowards CTBCM and mandated CRFP# prepare a design

and plan for this transition anget it approved fronNEPRA. The summary of the ECC decision is as under.

ECC Deision EC{Z8/9/2015 (April 30, 2015) on Pakistan Power Sector Ref@RPAG

éThe Economic Coordination Committee of the Cabinet Consider8ahtingary dated 30
April 2015 submitted by the Ministry of Water aR@wer regardindakistan Power Sector
ReformCPPA 45" and approved thproposals contained in Pafdl read with Para 6, 7, 8
and 9 of the Summagy €

Paragraph 9 of the ECC Summary establishes the mandatenaglthé for CPPA G to prepare (by 2018)
the plan with the design, transition and implementation of the competitive wholesale electricity market
¢ the Competitive Trading Bilateral Contract Market (CTBCtd start by 2020:

a bd Within two (02) years of # notification of Market Rules andssociated
operationalization of CPP@, CPPA& shall prepare aomprehensive Competitive Trading
Bilateral Contract Market (CTBCM) Plantransition of the power market to a Competitive
Trading Bilateral ContracMarket. This plan, to be prepared in consultation with
stakeholders andubsequently approved by NEPRA, will outline the actions that ought to be
taken and completed at the end of each phase of the transition to a dalypetitive
wholesale electric power magk The actions that shall be takevithin three to four (24)
years for implementation, from the date of thpproval of the CTBCM Plan, will consist of
regulatory, legal, technicatommercial and financial actions that will set the groundwork
for thetransition to the wholesale power market by 2@26€

Subsequent to this decisioNEPRAssued Market Operator Registration, Standards and Procedure Rules,
2015 (Market Operator Rules, 2015) and CGIPP#&as registered as Market Operator and was assigned the
following functions.

I. To procure power as an agent of tbdSCOs
. To act as Market Operator to facilitate the transition from tegimetowards CTBCM

In pursuance of the mandate given by ECC and the stipulations of the Market OperatoPBLEePPA
G with the help of international consultants (MRC Group) prepareldigitlevel conceptual design,
defining the principles and structure of the market, and submitted it to NEPRA for approval in March 2018.

CTBCNMDetail Design Report _3/030/01/2020 9
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NEPRA published the model on its website seeking comnfimmisthe stakeholders and general public.

As a result, many comments were received which were addressed by@&®RRH#in due time. Meanwhile,
CPPAG requested Ministry of Energy (Power Division) to move a summary to the ECC requesting an
extension in theimelines which was granted. The summary of the decision is reproduced below:

GThe Economic Coordination Committee (ECC) of the Cabinet considered the
summary dated 22 October2019, submitted by the Power Division regarding
Approval for Extension in Commercial Operation Date (COD) of the Competitive
Trading Bilateral Contract Market (CTBCM) and decided as under:

i) Approval extension in timeline for commencement of Competitivekddar
Operations / Commercial Operation Date of the Competitive Trading
BilateralContract Market (CTBCM) for completion of CTBCM Plan within 18
months afterapproval of CTBCM by NEPRA.

i) Allowed NEPRA to amend the timelines of market transition towards a
CompetitiveMarket operation / CTBCM operations mentioned in Schedule
| of the NationalElectric Power Regulatory Authority (Market Operator
Registration, Standards amtocedure) Rules, 20£5

Para 8 of the Summary dated 220dtober2019 are as under:

i) dTimeline for commencement of Competitive Market Operations
/commercial operatiordate of the Competitive Trading Bilateral Contracts
Market (CTBCM) may be extendedaitow completion of CTBCM Plan
within 18 months after approval of CTBCM PlaiNEPRA. Thapproval of
CTBCM model and Plan is anticipated by December 2019.

i) Based on the above NEPRA may be allowed to amend the timelines of
market transition towards a Competitive Market operations /CTBCM
operations mentioned in Scheddleof the National Electd Power
Regulatory Authority (Market Operator Registration, Standaaisl
Procedure) Rules, 20£5.

After thorough deliberations at NEPRA, t88BCM conceptual design and implementation road map
submitted by CPR& was approvedith specific actios to be atkenby the Market Operator and other
entities in the short term as well as long term in order to ensure the commencement of the wholesale
electricity market (CTBCM) on the stipulated times.

1.2. PURPOSE OF THE REPORT

For the development of the design of the rkat andits implementation, CPR& adopted a phased wise
approach In the first phase, a higlevel conceptual design of the market warepared andsubmitted
for regulatory approval. the conceptual design report was followed by a detailed design ofaitket
providing further understanding and working out details of the concepts presented in thelevigh
conceptual design report.

In its determination, NEPRA also directed GBPA submit an updated detailed design within 60 days
from the date of receit of determination. Point (a) of the decision of Authority states that:
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fi(a). Submission of Updated and Detail ed Desi
Roadmap

Within sixty (60) days of the issuance of this determination, the G Rdter
consultation with themarket participants, service providers, and other relevant
stakeholders, will submit an updated and detailed design of the CTBCM Model and
its Implementation Roadmap, along with specific timelines, for approval of the
Authority. The detailed design and Ilementation Roadmap will include, inter

alia, the types and designs of new market contracts, mechanism for treatment of
existing contracts, plan for the bifurcation of CRPMto Market Operator and
SPT, mechanism for establishment of a Balancing Mechaiis interventions
required for the commencement of the Market Operations, listing of detailed
design actions/reports and timelines for their completion for approval of the
Authority, and actions to be completed by stakeholders especially service
providess. CPP& shall also submit an updated version of Integrated Electricity
Market Simulation Model ({&ISM) Report and Detail Design Report within two
months of this determinatioh €

Pursuance of the strategy and in compliance with the directions of NEPRAgpbrt has been prepared
to work out the details of the concepts introduced in the approved #éylel conceptual design and to
address all the aspects as mentioned in the determination of NEPRA.

1.3. STRUCTURE OF THE REPO

The report is organized in sevésactionsand as sucfirst few sections of the report provides an overview
of different elements of the markets with further details providedsubsequentsections. All concepts
are explained in adequate details to understand the design of the market. réport also identifies
different polices, rules and regulation, concept papers, methodologies, reports and V@tdPs are
required for development of the markefThese tasks will be accomplished latgnich are listedin
Annexurel of this report.

It is important to mention here that the detailed design report was finalized after consultation with
stakeholders and their comments and feedbachlésed atin Annexurell of the report.
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2. QURRENMARKETSIRUCTURE

Currently, the power sector of Pakistan is predominantly arranged as Single Buyer witlcGeiAg as

agent of DISCOs and KE as per the temnusconditionsof the Power Procurement Agey Agreemert
(PPAA$igned with all of them. As established in taegreements, the CPR&procurespower on behalf

of themby signing new contracts and administering legacy contracts signed by CPPA of NTDC and WAPDA.
Besides CPP@&, KE has been operating as vertically integrated utility serving the city of Karacts and i
surrounding areas.

2.1. FUNCTION®FCPPAG

As per provisions of the Market Rules (2015) and the registration granted tocGBRAIEPRA, CRBA
being a single entity, has been performing the following functions

1. Agent of the distribution licenseedDISCOsand K&

In the context of a power sector, the role agreed in the poprcurementagency agreemest{PPAA)

signed between CPFA and eactbISC@nd KHs that the CPPA G acts as #uent with the particular
characteristic that CPP@& signs contracten behalf ofDISCOs and Kior the share that it procures
through CPPA&S). As thisagentactivity is performed for the combined needs of RQISCOand part of KE

load, it implies that theCPPAG is also acting as a demand aggregator. The scaohésdiinction, rights

and responsibilities of the parties are established in the PPAA, which are relevant to the conceptual design
of future market and feasible transition, until the PPAA ends or is modified:

w CPPAGhasto procure power on behalf of thBISCO and KdEo meetits licensed obligation of
supply toitscustomers @ ¢ KA a &0l GSYSy( eBdTZaAdKE bsDistrikiution (A
Licenseepbligation to procure sufficient power to ensure supply of current and future demand
of its customes.

w The ownership of the procured energy and capacity remains with the DISCOs and KE and
therefore, they have the prime responsibility of the payment as welldnourthose contracts
signed by CPP@& on their behalf.The same principlappliesfor paymentof transmissiorlJse
of SystemCharges (UoSC). There are no liabilities on GBRA the Agent due to late or non
payment by éDISCO or KElause 5.6 of the PPAA states that

GThe DISCO shall honour any Power Purchase Agreements entered into by the
CPPAGoON behalf of the DISCO pursuant to this Agreemim. DISCO shall be

the principal and primary obligor in respect of all payments and obligations of
the purchaser towards the seller or supplier under the Power Purchase
Adgreements and the transmission usé system chargeregulated and
determined by NEPRY€ 0

w Asthe agent, CPRAis also responsibier carrying out the settlement function as per provisions
of the commercial code that includesrifying invoices received from generators for PPAs signed
or administered by CPPA G. This imposes an important responsibility on@&GRBAany mistake
in invoices not identified thatesultsin a payment greater than valid would be a consequence of
CPPAD y20G OFNNBAY3I 2dzi | RS dzl G & fiable fariihe costdS y (i Qa
mistakes.
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w TheDISCO&ave the right to contract / procure power directlifom generators which means
that there is no constraint set by the agency role of CBRarDISCO® sign Pwer Purchase
Agreement (PA$ or EnergyPurchase Agreements (EPAR)is has never been implemented in
practice.However, theDISCOs daot have the right to appoirdnotherbroker/agent. Therefore,
the CPPAGwould be the exclusivagentof DISC®.It is pertinent to mention here that although,
the agency role of CPAA R2Say Qi O2yaidNI Ay GKS 5L{/ ha
generators, however, in order to enable this trade, there are certaircpraitions that are
required to be met such as allocation of the contracts, proper designjlatitm and clearance
of imbalances etc. The CTBCM is designed to cater for all these preconditions so that the bilateral
trade can be enabled in an efficient and markeiented approach.

w In addition to power procurement function, the PPAA assigns to @RActions that could
correspond to a Market Operator (settlement, payment system, etc), but at the same time
recognises that those functions are governed by NEPRA Market Operator Rules and the
Commercial Code. It will be necessary to correct or clahiy overlap: the agent has the
responsibility of generator invoices verification, while the market operetoesponsible for the
settlement and payment of thegansactionsn the market.

w The Agent must ensure no conflict of interest and fulfil its fimmcfor the benefit ofDISCOand
KE without other prevailinginterests, but ensuring in all aspect full compliance with NEPRA
Market Operator Rules and the Commercial Code.

®w TheDISCO(andKE)a 206f A3SR (2 2Ly Iy 9aCoRBngeint@02 dzy
Escrow Account for the settlemeandLJ: @ YSy iGé¢ 2F O2y G4 N} OG§SR LINERA
addition to generation, use of system charges and marketgeea6.2 of PPAA).

Requiring credit cover is a standard good practice in centraligirsidtered electricity markest with
multiple participants. As this obligation already exists in the PRA&m of EscrowAccounts it will be
extended tobe a requirement for market participatioto provide credit cover for imbalance costs,
transmissioruse of system (UoSC), Market Operator Fee (MoF) and other services

2. Centralized settlement and payment

This function tends to correspond to a Market Operatoa igross pol. In the PPAA and the Commercial
Code, the CPP@& is assigned theentralized billing and settlement function, including the calculation of

the average monthly transfer prices$ the pool for thePPAs/EPAsigned or administered by CPPA G and

for the transmission UoSé&nd MoF In practice, CPPA G is also applying thigesnent and pricing
function to K Electric. Additionally, CPPA G is responsible for managing the payment system for the
invoiced amounto DISCOs and KB,pay for the purchase agreements signed or administered by CPPA
G, to payto generatorsas per veified invoices NTD@s per tariff determination of NEPRa#qd collects

its market feeas per determination of NEPR&hen applicable.

However, all these activities are related to and based on (i) for generation, PPAs or EPAs; and (ii) for
DISCOs and KEegulations established in the tariff determinat®rof DISCOs and K&hd in the
Commercial Code. The settlement and billing, including the calculation of the average nicamisfer

priceof the pooland administration of the centralized payment systeare functions that characterize a
Market Operator. However, Market Operator typicallyresponsible for administering settlement and
payment systems for centrally adminiséer markets (imbalances and spot markets)ot for bilateral
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contracts.Therefore,it can be stated that in the context of Pakistan, both these functions relate to the
agent function of the CPP®& which shall be performed in the interest of the DISCOs and KE.

3. Market Development and Market Operator

Besides the power procurement and settlement of the PPAS/EPAs functions;GCCR&Abeen assigned
the function of the market operator to facilitate the transition from tharrent regimetowards CTBCM
and to establish processes and system to perform theketzoperations.

2.2. CONFLICT ANTEREST

The previouslyliscussedoles of CPP& show that there are certain overlagspeciallyin terms of the
conflict of interests that arise between them at the time of implementing a competitive trading
environment. To avoid conflict of interest and guarantee transparency, as the electricity market evolves
to multiple buyers and sellers, the Market Operator must be totally independent from any other
commercial interest in the market, in particujaot to be a party in purchase agreements, with generators

or buyers that participate in the market, as CRBAs today.

Without this independence, there will not be a level playing field in which all players perceived that not
market power could act against the This is a mandatory requisite for investors to take part of the risks
associated to long maturity infrastructure developments. In this case market power means, among other,
the power to manipulate prices upward but also downwafdr the interest of spefic parties The assets
ownership in hands of the public sector constitutes a clear concentration that leaves independent
investors in a weak position to manage their own risks.

Therefore, without having the entity that administer all transactions mitiarket, the Market Operator,

fully independent from any commercial interest in the market, the level playing field necessary for the
achievement of the goals will nbie reached and with that the implementation of a competitive market
will not be possitd.

CPPAG is well aware of this fact and has been taking steps in bifurcation of the agent role from the market
operator role as per the directions given by NEPRA in the Market Operator registration terms and
conditions. Further, NEPRA has igbtleés direction in the CTBCM approval determination to remove this
conflict of interest and establish an independent market operator. This action is part of the CTBCM
implementation roadmap with detailed steps arionelines which will be submitted to NEPRA for
approval.

2.3. TRADINGARRANGEMENTS THECPPAG MARKET

The current trading arrangemenieing centrally administered by CRBA&an be summarized as follows

w As agentCPPAG on behalf oDISCOsnd KEnegotiates new PPAS/EPAS. In carrying out this
function, CPPAG is bound tofollow existing NEPRA regulatory framework, including the
procedures for NEPRA initial approval or clearance of allowing to negotiate or procure new
contracts. In principle, this demand aggregation function should include assessing demand
projectionsprovided byDISCOand KE as per regulatory codmsd capacity already contracted,
to calculate the gap that corresponds to new capacity that needs to be contracted.
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A weakness in this process was that DISCOs were not providing their forec8®BAG as

per the requirements of the Distribution Code, however, with the efforts of GBPtis
function has been resued at DISCOs and they have started preparing medium term
forecasts as per provisions of the Distribution Code with facilitation frefaAG and NTDC.

It will be further beneficial if they start submitting this forecast to NEPRA for review and
approval.

As eactDISC@nd NTDC already have the obligation to forecast deméwedprocedure for
procurement in compliance of the applicable réggory framework shall be that DISCOs and
NTDC collaborate in preparation of the demand forecast and then NTDC prepares its least
cost generation and transmission expansion plan which shall be approved by NEPRA. CPPA
G shall only be allowed to procure pomand enter into contracts with generators as per
approved generation plan.

w Currently, tadingof electric poweris only through long term PPAS/EPRsices of PPAs or EPAs
are not negotiated, as generation prices are currently subject to NEPRA tariffriies¢ion,
reflecting the technology, fuel, efficiency, etc. Therefore, commercially the main purpose of the
PPA/EPA is to establish provisions on buy and sell obligations, invoicing and payment
arrangements, dispute resolution and othadministrativearrangements. However, generation
prices can be determined through the market if the PPA/EPA is awarded through a competitive
process approved by NEPRAZ LISNJ G KS bo9tw! Qa /2YLISGAGADS
However, since the promulgatiasf theseregulations, no competitive bidding has taken place.

Generators GENCQsNucleay WAPDA hydel and IPPs) with PPAs or EPAs signed or
administered by CPP@& sell all energy injected / measured or estimated at magkgty

point (connection to NTDC grid or ISC@ Q { NJ y & Y A aThe\PPAS havetddA £ A G A S
parttariff structure i.e. fixed capacity payments and variable energy charges, while EPAs have
single part tariff. PPAs are signed with dispatchable thermadigation and hydel plants and

EPAs are signed with nalispatchable renewable generation plants.

Imports are commercializedhrough PPAsigned or administered by CPEAEnNergyis
injected at the interconnection point, and scheduling of the exchanigebe role of the
System Operator to ensure coordination with power systems in other countries, in
accordance with the Grid Code.

In the future,if there issurplus in Pakistan power sector, eventually the interconnection
could be used also for exportshd future market desigfully considers thigdiscussed later)
andallowsfor imports (purchases) and exports (sales) in international interconnection, with
a maximum limit to exchanges (net transfer capacity) calculated periodically by the System
Operatorto comply with system security constraints, as established in the Grid Code.

Small power plants connected directly to a distribution netwar& allowed tosell directly
to the correspondindISCQhrough physical PPAs (two part or energy only dependimg o
technology).

w NTDGnd DISCOs aeeting as metering services providers, reads/collects monthly commercial
metering data. As part of the metering services providers, NAMaMISCCare also responsible
for validating, testing and calibraticof the metaing systemThe metering data is collected by
the metering committees and provided to CR84or billing and settlemermiurposesAt the end

CTBCNMDetail Design Report _3/030/01/2020 15



MRC Consultants & Transaction Advisers

of each monthNational Power ContraCentre (NPCQ)f NTDCas System Operator sends to
CPPAG, the availability ad despatch data of power plants, for the verification of capacity
payment and to determine ifiquated damages apply. The metered data is also used for
settlement and invoicing dPISCOand settlement of KE.

w On a monthly basis as established in the PPA/Eeach generator sends the invoice to the party
that signed the agreement. It must be noted that, until PPAS/EPAs are novated, invoices for PPAs
signed by WAPDA would goWsAPDA Private Power OrganizatidRPQand those signed by
NTDC would go to NTDC. Similarly, any complaint due to late payment or incorrect payment by
an IPP would be directed to WPPO or to NTDC as applicable. As neither WPPO nor NTDC have an
agency agreement witbISCObut CPPAG does, it icrucial for the market development and
transparency that PPAs/EPAs are transferred / assigned to-GRBA successor company.

w The monthly energy procurement data (quantity, charges, and total cost) is sent byGCRPA
NEPRA for the determination of the monthly Fuel Price AdjustmeBi®€0Oand KEincluding
confirmation by CPR& and NPCC of NTDC as System Operator. Currently, this activity is not
covered in the Commercial Code. NEPRA determination may ideififyedces or inaccuracies
in the power purchase data submitted by CR®Aor other factors that disallow certain costs if
inconsistent with tariff determination or purchases in special cases such as lack of generation
license.

w Using the metering data praded by NTDC, the generation costs resulting from the verified
invoices (in principle, with the adjustments that may result in the review and determination by
NEPRA of generati@allowedcosts for the Fuel Price Adjustment), CRP£&alculates the monthly
capacity and energy transfer price and the transmission use of system charges of NTDC, and
carries out the settlement and invoice of edaliSC@ndKE separating the power purchase cost
(energy and capacity) and the payment for the transmission syatemarket operator fee

w During the month, there are dailyaymentsby DISCO# CPPAG and there are daily payment
instructions togeneration companieand to NTDC by CPPA G.

w Currently, generation costs are accounted monthly. Thereforetrtming periodin the CPPAS
administeredmarket is monthly, and the market (pool) price is the monthly weighted average.
The billing and payment for distribution licensees is also monthly. A shorter market pricing,
settlement and payment period will allote reduce the amant of credit cover required from
each participant andidentify earlier when gparticipant is not complying with its payment
obligation. Interest for late paymemnwill also be definecaind applied for the market payment
period (daily or weekly interest).

w Ina Single Buyer market model, the regulations and methodologies required are, in addition to
principles and procedures to authorize or approve generation costs, to establish the Bulk Supply
Tariff (BST) at which the Single Buyer resell electricity to tiwdesale purchasers. The BST will
reflect the total allowed power purchase costs to be transferred, partly similar to the allowed
total generation costs in the case of an integrated utilitfjowever, the BST may have different
structures that affect howhe allowed power purchase costs are allocated among wholesale
buyers (mainly distribution companies in the role of suppliers), such as the following:

0 energy only BST having only single price per unit of electricity;

2The BST may include aseparatecomponent the administrative and operational costs allowed/regulated for the Single Buyer.
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0 two-parts energy and capacity BST geat separately of energy consumption and peak
demand;

0 BST reflecting average costs (e.g. monthly) actual;

o0 planned generation costs and later adjustment for conciliation with actual;

o BST differentiated by time of day and/or season to reflect the actustl@fogeneration.

In Pakistan, the creation of the CPPA function was formalized in the NTDC Gcentl in
2002. The energy and capacity transfer price mechanism totpemsgh generation costs was
formalized in the initial tariff determinations dISCOsnd of NTDC (ahat time, the CPPA
function was part of NTDC).

w CPPAG is buyings an agent of th®ISCOand KE. Therefore, the costs and benefits of each
and all PPAs should, in principle, be equally shared ard8g¢Os (including KBy explained
earlier, CPPAGis not liable for non or late payment IYSCOs and KE asdillowedto recover
any late payment csts invoiced by Generators (in accordance to the PPA/EPA) froBI8@&0s
or KEBhat caused the late payment.

w The generation component of the transfer price has a-fvamt structure (energy and capacity),
to recover average monthly allowed energy and catyageneration costs based on invoices by
Generators in accordance with provisions in the PPA or EPA and NEPRA generation tariff
determination (the latest notified). CPPAG is responsible for invoice verification, in
representation of the interests dISOs. Thistwo-part structure replicates that tariff structure
allowed by NEPRA for power generation that comprises of capacity payments whichtbevers
fixed costs including returns on investments and the energy payments cover the variable
generation costshat are incurred while generating electricity i.e fuel costs and vari@giis!.

w The monthly energy taken from the grid byDASCO anHE isvalued at the monthlyaverage
energy cost component / transfer pricdhe transmission losses (up to the cap imgbby
NEPRA) are implicitly accounted for in the calculation of the monthly average transfer price
Therefore, the payment reflects the benefit received in energy by Ed8CO and Kihich is
the energy the company can distribute asdllto its customers This approach is similar to
assuming that in each period (e.g. hour) e@ll$CO and KBok a percentage of the energy
generated equal to the share its monthly energy represents in the total monthly energy. This
assumption is not fully true as allocatiamd supply may vary by hour and soESCOs or KE
could be taking a larger share in periods or hours when generation is more costly. However, as
the transfer price is a monthly average (there is no type of day or time of day pricisghahning
principe has been implemented and accepted by all DISCOs

w The monthly maximum demand (capacity) taken from the+dnydaDISCO or KE valued at the
monthly generation capacity cost component / transfer price. Therefore, the payment reflects
the benefit receied in covering the peak demamantribution of the respectiveDISCO or KE in
the system peakThis approach is similar to assuming that the installed and available generation
capacity (the generation capacity paid) is justified in providing security phsig the demand,
subject to load shedding. It could be considered that the monthly capacity price reflects the

3 For the purpose of this report, whenever the word DISCO(s) is used in reference to sale and purchase of energy and capacity,
refers the DISCOs acting as Supplier under the existing framework or a separate supply license has been obtained under the
provisions of the Act. A specific reference will be given when reference is given to the distribution business of the DISCOs.

4 Therehave been conflicts in interpretation and implementation of maximum demand of the DISCO: whether its maximum
demand (norcoincidental peak) or its participation in the system peak demand (coincidental peak). For the purpose of this
document, it is not aglevant issue except in highlighting that the market design and its code and procedures need to be clear in
definition of demand by DISCOs and Bulk Power Consumers, and capacity paid to generators.
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cost/price of security of supply for thBISCO and Kdhd its consumers, and the price varies
monthly.

® In summary, the current and historic@PPA/CPPR@& practice is based on a general principle of

equally sharing PPAS/EPAs costs, allocating these costs on an average monthly basis depending

on the share of energy and of peak demand of a DISCO amdtKiE the total for all DISCOs and
KE the share procurethroughCPPAG). This ensures each andBIECOs and Kave the same

regulated wholesale (purchase) price for energy and generation capacity, and that this wholesale

price is transferred as a sbto average regulatednd consumer tariffsvith a monthly fuel cost
adjustment. CPR& settlement for eaclDISCO and Kses the same wholesale transfer price
(Capacity Transfer Rate (CTR) and Energy Transfer RateifEadRdrdance with NEPRA tariff
determination and tariff guidelines. At the wholesale level, which isftioeis ofthis document,
each and alDISCOs and Kibuld pay the same wholesale price (as well as the gaamsmission
use of system chargend Market Operator Fek.

2.4. TRADINGARRANGRENTIN KESERVEAREA

KE has been operatings an Integrated Utility and has been granted generation, transmission and
distribution licenses by NEPRA to provide electric power services in the city of Karachi and its surrounding

areas. KE fulfils the demd of its consumers througitis own generation contracting power from IPPs
through longterm contracts and purchasirgpme amountirom the national grid CPPAG pool) As an
integrated utility, KE also perform the function of the System Operator forvits system. All of the
generation, transmission and distribution costs are approved by NEPRA and passed owtao®mder
tariffs. Currently KE has been granted a raydtar tariff till June 2023y NEPRA as vertically integrated
utility.

5Whenever a reference is made to KE along with DISC@sdieg its demand, it is meant only that portion of its demand which
is procured from the national grid.
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3. TRANSITION FROVERTICALUXTEGRATEDTILITY ORQNGLEBUYER
MODEL TOWARFSCOMPETITIVMARKET

As explained above, in a vertically integrated utility or single buyer model, the generation costs are
accumulatedas single cost and transferred to the end consumer tafltf@re is no discrimination among
the consumers in sharing of the costs of speggneration plants or contractslowever,n acompetitive
electricity market allowing the participationof multiple wholesale buyers and selleend bilateral
contracts eachparticipant may have more than orilateral contract Depending on contractsesigrs
(which are explained laterlypicallyit is not possible to ensutat the energy or capacity bought through
thesecontracts by &uppliewill be equal to the energy and capadigquiredto supplythe consumption
(energy)and Gecurity of supplypeak) demandcapacity)f its consumersThe market approach that has
been implemented internationally is to develop balancing mechasisnmspot market/poos that clear
the difference between contractual quantities and actual enexgysumptionand denmand requirenents
or capacity obligation&iscussed latet)

Therefore moving from a vertically integrated utility or from a single buyer structuréfom acentral
wholesaleagent based structurdasis currenfy CPPAG) to a multiple sellers and buyemsholesale
electricitymarket with bilateralcontracts requires a adequatemarket design to take into consideration
bilateral trading and, in consequencalso the review and adjustment of theregulations, codes,
agreemens and procedures, including theeed for thefollowing considerationsand decisions

w Themechanism for thexplicit allocation oénergytransmissionand distribution? losseqor cost
of transmissionand distribution losses) amonglemand participants such asindependent
suppliers andlor, bulk power consumergonnected to the grid Severahpproactes(design and
methodolodes) are discussed inhts report later together with indicative examples and
recommendationdiavebeen made with te preferred approach.

w For the contract market the new contract design in the markethich will evolve towards
financial instruments thawvill cover the volatility of generation prices/costs for the bugead will
ensure a cash flow for the sellérhe newcontract designs must include provisidios security of
supply of the buyer through the purchase of generation capacity subject to performance /
availability obligations on the seller;

w In the balancing mechanism for energthe pricing mechanisméirough whichthe generation
energy imbalance is valued aradso how often is the energy imbalance quantity and price
determined (the trading period for the balancing mechanism for energy);

w In the balancing mechanism for capacitiipw is the capacity balancing price determined and
how often is the capacity imbalance quantity and price determined (the trading period for the
balancing mechanism for capacity).

All these aspectsre covered in the CTBCM design aade discussed in the report. The CTBCM is
designed as a bilateral contract market with balancing mechanisifise main purpose dhis report is
to analysethe design and features ¢fie CTBCM design and Market Structure and to work out the details

6 Capacity markets / pools/ mechanisms tend to define the demand as capacity obligations of supplier / load servicing entities,
and the offer as actualvailable generation capacity.

”In case of BPC embedded in the Distribution Network

8 Suppliers other than the Last Resort Suppliers
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of the concepts presenteahithe approved CTBCM conceptual design repints report will enable the
readers to understand the concepts of CTBCM in detail and way forward to translate these into rules and
regulations to be promogulated for the implementation of the market.
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4. MARKETSTRUCTURIPPARTICIPANTS ANBERVICEBROVIDERS

The market structure is defined by types and functionsSefvices Providercompanies that provide
non-discriminatory services to all Participants, but do not buy orededltricityin the market (withoutany
commercial interest in the markgtandMarket Participants(companies that buy and / or sell electricity
in the market)having commercial interests in the market

4.1. THECASE OF THEPPAG

As already mentioned, there ao®nflict of interestsn the existing CPRP&due to the differentfunctions
currently being performedThe proposed market structure separatégse two kinds of functionsito
different companiego ensure transparency, avoid conflict of interest, and aigm the transition to a
marketwhich isbased on direct bilateral contracketween the buyers and the sellers

As a result of this actigrthe following successor companies would result fithm restructuring of the
current CPPAS:

w The Market Operator(MO). The Market Operator will be a Service Providein the market
responsible for the development and administration of the market. The functions of the Market
Operator are describeith Sectionl7.20f thisreport.

w The Special Purposé@rader SPY: The Special Purpose Trad€¢BPJ will be registered with
NEPRA that will administer all the contracts currently being managed byGMPR#&envisaged
that the current CPP& will take over this function. This will also require the modification in the
current PPAAs with DISCOs and KE

4.2. FERVICIPROVIDERS

The Services Providerwill be same or similagntities that are providing different services astoflay,
however, additionalrequirements and responsibilitiewill be introducedfor the System Operator,
meteringservice providersplamer etc.with introduction of the function of &arket Operator.

4.2.1. MARKEOPERATOR

TheMarket Operatorwill be a licensed entity as per the Act andl be responsible fothe organization

and administration of trade in electricigndpayment settlement arang market participants. The Market
Operator will be responsible foadministering the admission and registration of participants and
contracts, thecalculation ofpriceandsecurity covefor participating in the wholesale marketettlement

and payment gstem for the centrally administered marketsarket design and product development
and market surveillancénitially, as trading will be mostilgroughbilateral contractdetween buyers and
sellers the Market Operator will implement and administer only Balancing Mechanisms to clear
differences between actual and contracted quantities. As the market develops and moves to portfolio of
marketbasedcontracts with long, medium and short term duratiamhedge prices, it will be possible to
assess adding medium to short term power procurement platform administered by the Market Operator.

CTBCNMDetail Design Report _3/030/01/2020 21



MRC Consultants & Transaction Advisers

4.2.2. THESYSTEMDPERATOR

TheSystemOperatorwill be a licensed entity as per the Ambvidingefficient and transparendispatch
services antbeingresponsible for the transmission system reliable operational planning and coordination
of maintenance outagesgntralizedeconomic generation schedny and dispatcihpperation and control

of the transmission systemnd keeping the system in balance within security and reliability constraints.

The System Operator (NPCC of NTDC) will be responsible for the centralized sEmgitgined
economic dispatch, including management of demand control and exchanges in international
interconnections.

The System Operator will administer open access to the transmission grid and therefore must be
independent of commercial interesbf existing and potentially neRarticipants that trade in the market.

The System Operator is governed mainly by the Grid Code, and also by any right and responsibility
assigned ifransmission Connection Agreemeraaduse of systenagreemensto implement fully open
access for bilatel contracts.

As already established in NTDC licence, the System Operator will have functional and accounting
separation from NTDC as Transmission Services provider (or Transmission Network TM@At later

stage,if it is considered appropriatét maybe established as an independent company to foster greater
confidence in the marketAlso,to complywith the Act, the system planner function shall also be made
part of the System Operator.

4.2.3.METERIN&ERVICEZROVIDERS

The network companiegroviding transmission and distribution servicewill provide the metering
servicesas well Similar to current arrangements, NTDC responsibilities will include metering services at
connections to the transmission grid; the distribution licensees will be respenfsibmetering services

of power plants and Bulk Power Customers at connections with its distribution netwttker
transmission licences (PGCs and SPTLs) will also be responsible to provide metering services to the parties
connected to their networksKEas transmission and distribution company (when integrated into the
market)would be the metering services provider in its licethaeea. These metering services will provide

the metered data for the centrally administered markets settlemastwell as bdteral trading between

parties

In accordance to therovisions of theGrid Code, NTDC responsibilities as metering services provider
includeprovision ofthe revenue meters at eaoctcommondelivery point (CDP), read/collect commercial
metering data as well as validating, testing and calibratibthe revenue meters

The metered data will be provided to the System Operator, NTDC Plaanth¢pthe Market Operator.
The Market Operator wilmake this information available for Participants that require it éming
transactions under their bilateratontracts, in particular to thé&SPTincluding also the availability and
dispatch data of power planishich will be provided by the System Opinato Market Operator.

The Distribution Licensees will perform the metering service as per provisions of the metering code of the
Distribution Code which will be reviewed to identify gaps and recommended amendments if required. At
later stages of the madt development, a comprehensive metering caday be introducedwhich shall

be applicable to all metering service providers
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4.2.4. TRANSMISSIOBERVICEHZROVIDERS

Transmission services providers or Transmission Network Owners (TAI@Iesponsible for providing

the transmission infrastructure that enables wholesale buying and selling, and wholesale competition.
NTDC is the main TN&nhd the National Grid Compargnd it must ensure thatits system is well
maintained, and it shall also coordinate wather transmgsion licenseet® adequately design, build and
maintain their transmission facilitiesprovincial grid companies andpecial purpose transmission
licensees).

NTDC as transmission services provider will ensure adequate economic transnissienthe Planer
function,NTDC will develop10-year transmission expansion plan together with an indicative generation
plan as per provisions of the Grid Code and other applicable rules and regulafitws planning
procedures and standards will be in accordamgéh the Grid Code, guaranteeing predictability and
transparency. The transmission plan for fissyears will be considered mandatory and for the last [5]
years indicative. NTDC will produce annual updateth®transmission plan informing congestion and
impact on dispatch costs and supply, any delays in investment, impact on system security constraints and
measure to address delays and constraiotgigestion andinform locations best suited for new
generation. The transmission expansion plan and the lesstindicative generation expansion plan, once
approved by NEPRA, will be publicly postedhe Planner website.

4.2.5.DISTRIBUTIONETWORKERVICEH3ROVIDERS

DISCO@&Nnd K as distribution network services providergand distribution network operators) will
dewelop adequate and reliable networksder their respective jurisdictions

Distribution Licenseewill prepare5-year investment plans, subject to NEPRA review and approval, in
accordancewith Distribution Code and tariff regulations and/or guidelines, to accommodate forecasted
demand growth, and connections of generation to distribution netwliktributed generationand net
metering arrangements.

4.2.6.INDEPENDEMYUCTION ADMINISTRATOR

In order to manage the transition from currerggimeto a completely bilateral contract market where
DISCOs will be procuring electricity directly, the independent auction administrator {lilAacilitate
DISCOs in this procuremenfA will aggregate the demand from all DISCOs and will procure power
through competitive bidding, however, the contracts will be signed by the DISCOs that require the energy
and capacity to be procured in ord&r meet the needs of their customers. The detailed funcsiohthe

IAA arediscussed irsectionl4 of this report.

4.3. MARKEPARTICIPANTS

As discussedbove, market participants are those entities who buy or sell electricity in the market and
thus have commercial interestEhemarketstructure proposed for the CTBCMIowsthe followingtypes
of Participantsin the market
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4.3.1. GENERATORS

Generators will b licensed entities from NEPRA (till the licensing regim& agiper Act.) involved in
generation andseling ofelectricity andmakeavailabletheir capacityto System Operator for centralized
economic dispatch and ancillary services for system reliability and security of sisppéy provisions of
the Act. and the Grid Code

Establishment of thereillary services requirements amid obtention will be a function of the System
Operator, as stablished in the Grid Cod&he Grid Code will be reviewed to identify gaps and propose
necessary amendments. A methodology will be established on how to procure the services and how to
allocate the cost of these services to different market participants.

Power plants will be dispatchable (subject to cenbed security constrainedconomic dispatch by the
System Operator) or nedispatchable (e.gsolar, wind, smaltun of river hydro, etg in accordance to
conditions, requirements and procedures in {Geid Code

There may be a trader to act as generation aggregdtbis trader may ba company that
agrees with several small power plamtsd will act irntheir representation in the market, to
sell the aggregated energy and capacity of the group of power plants in the market.

Smallgeneration connected to distribution network that sell to BPCs must become Participants, to
participate in the Balancing Meahism. Alternatively, the generator can delegate participation to a trader
that participates in the market.

Other generation connected to distribution not included in dentralized economic dispata the Grid
Code can opt to participate in the markat,which cas¢hey must comply with requirements, information
exchange as required for participant generators.

4.3.2.BuLKPOWERCONSUMEREBPC)

Bulk Power Consumers (BPCs) are tlremsesumerswhich procure electricity in bulk quantities and are
allowed by the At to buy electricity (energy and capacity) from the market trading arrangements. As
established in NEPRA Atite criteria (voltage, demand) to for a consumer to qualify as BPeuvill
established by NEPRA he BP€will have two optiongo procure powe in the CTBCM (i) througlirect
participation (andregistrationas Market Participanby fulfilling the requirements of a participantor
indirect participation through buyinigs supply from a Suppliexrs described later (the retail supplier is the
Market Participant in representation of that BPC).

4.3.3.UPPLIERS

Suppliers will be licensed entities as per the.Aad will involvein selling electricity to end consumers.
Suppliersare participants that buyelectricity in the market and sell it tconsumers including BPCs and
others As per standard practice in the market and provisions of the Act., based on the core activity of
supply to end consumers, suppliers can be broadly categorized as following:

S5 SFAYSR Ay b9 tawdnsumediho Wufchages gt Beceitves electric power, at one premises, in an anmat of
megawatt or more or in such other amount and voltage level and with such other characteristics as the Authority may determine
and the Authority may determine different amounts and voltage levels and with such other characteristics for differént areas
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1 Competitive Supplies: These are suppliersivolved in supplying energiop those consumers
which are given thepossibilityto choose their own suppliers. Such consumers are also called
eligible consumers. In the context of NEPRA Act. currently the @B @se eligible consumers.
The international exgrience shows thatat the initial stages of the market, ralatively strict
criterion is established to qualify as eligible consuménsiting the number of consumers that
may exercise this possibilityoldever, as the market matureappropriate meterig systems are
implemented and adequatprocesses are established, graduatigre consumers are given the
possibilityto choosetheir supplier angdhence largerretail competition is introduced.

In the case of Pakistan, a supplier regime will be introdgranting supplielicenses to qualiéd
companies which shoulsupply only to BPC&nce the wholesale market is matured, this choice
of suppliers will be gradually extended to all other consumers as wamtl hence full retail
competition will be introdiced. These suppliers will negotiathe price and conditions of the
supplywith their customers and suctonditions and pricewvill not be determined by NEPRA.
These suppliers can request a specific territory or can be granted a license to sell te eligibl
consumers across the country.

1 Last Resort Suppliersthese will be licensed entities with specific territ@yecifiedin their
respective licensg which willbe responsible tgrovide supply to all consumers located sach
territory which require it(including those BPCs who are not getting supply froBompetitive
Suppliefd ¢ KS&aS adzlJL) ASNR gAff asStt St SOGNAROAGER
with any of their consumersr any other party that they are selling.t@hese suppliers will also
be responsible to supply to those customers wh&mmpetitive Suppliehas defaulted until
they find a new supplier. In CTBCM, the suppliers of the incumbent DISCOs and KE vglbeé ass
the functions of the last resort suppliers.

The supplier will perform the following functions:

1 Procurement of PowerThe suppliers will procure powar the market form generators, traders
(including imports), and possibly other suppliers to meet tleenand of their customers. All
suppliers will have capacity obligations (discussed later) to ensure security of supply for their
consumers. Th€ompetitive Supplierwill bilaterally negotiate their prices with the parties from
whom these are procuring peer. The procurement of the last resort suppliers will be through
competitive bidding subject to procurement regulations to be published by NEPRA. The suppliers
will also be allowed to install their own generatisubject to obtaining the required regulatp
approvals and licenses

9 Selling of power to end consumerdhe other main function of the suppliers would be to sell
electricity that they have bought through contracts their customers. The suppliers will
establish procedures for collecting meteridgta from the metering service providers and billing
to their customers. Th€ompetitive Supplier will sell electricity at negotiated radgwhilethe
last resort suppliers wikell to the consumeat rates approved byNEPRANot being able to
bilateraly negotiate thermwith their customers.

9 Selling to other entities:The supplies will also be allowed to sell electricity that they have
contracted to otherparties includindgraders, generators and other suppliers.
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4.3.4. TRADERS

Traders will be licensed entitigs CTBCM that will involve in buying and selling of electricity in the market
to/from all participants exceptonsumers. The trader will not be limited to any territory and its buy and
sell ratesand conditionswill be bilaterally negotiated and will notebsubject to approval or supervision
by NEPRAther than frommarket monitoring antior marketpower evaluations conducted either by the
Market Operator or NEPRAhe trader will perform diverse functions as summarized below:

w The Trader can be active inwer trade (imports and exports), such as import from another
country and to resell tanother trader ora supplier(including last resort suppliers)

w A trader can aggregate generation from many generators and can sell it in the market as
representative of the generators

w One or more Traders that are Participants will be required to represent companies in an
interconnected power system, for imports and exports of electricity.

w Similarly, a Trader can represent as Participtré generation that are notoveredunder the
jurisdiction of NEPRA Actind have a special regime that cannot be assimilated to the Market
and become a Participant (e geelamJhelumin AJK).

4.4. SPECIAPURPOSERADER

As discussed above, the Special Puepdsader (SPT) will be a registered entity with NEPRA that will
continue to administer the current loagerm contracts signed or administered by CRRAThe SPT will
provide this service to the DISCOs similar to as €PBAloing todayFuture contract® will be bilaterally
signed between generators and the DISCOs.

10 Special consideration will be given to strategic projects that require sovereign guarantee to analyse their commercialization
CTBCM.
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5. MAINPRINCIPLES OF TMRRKET ANDRADINGVIECHANISMS

The Target A wholesale competitive electricity market with bilateral contracts and capacity
obligations to guarantee security of supplymtmned with balancing mechanisms to enable
centralizedeconomic dispatch and promote enhanced demand forecasting and adefjuate
reserve All trading arrangements (through contracts or in the centrally administered mgrket
mechanisms) will be backed by cremtiver to minimize nopayment risk.

In order to reach the target market, the desighthe market is based on certain principles to reap the
benefits of competitionThe followingsection describes thprinciples and characteristiteat define the
proposed conceptual market design:

5.1. PRODUCTSRADED IN THAARKET

Any market is characterised by the types of the products traded in the market i.e. commodity markets,
financial markets etcln CTBCMto separate products will be traded in the market: energystipply

St SOOUNROAGE O2yadzYLIiA2yT YR GFANY OF ledimménrbe {2
longterm security of supply.

w Energy and capacity will be traded mainly through contracts, complemented by trading through
balancing mechanisms administered by the Market Operator.

w Participants representing demand (e@SC®, K Electric) or consuming electricity (BPCs) must
procure or own sufficient firm capacity to supplgctual demand andorecasted peak. For
generators, firm capacity is provided and sold by committed and actual availability. The general
design of the Capacity Obligatioard the Balancing Mechanism for Capacity @escribedat
Section12 of thisreport.

w Energy:Energy is the actual electricity produced to perform the actual useful work and is
measured in kWhThis will be a standard product traded in the market and will be measured
through commercial metering systems installed by the metering service @ovid

w CapacityCapacity is the ability of the generation assets to produce electricity whenever needed.
The concept of Capacity is related to the security and reliability of the electric power system and
isused in various markets to remunerate capacity of the power plants. In CTBCM, Firm Capacity
will be a certified product and procedures will be establishedcalculate firm capacity of
different type of generation technologies and to assign then a firm capacity certificate. The
details of the methodologieadopted for calculating firm capacities of renewabées provided
in the IEMSM report developed by GAG. The selected methodology will be approved by
NEPRA and firm capacity factors willdadculated for each type of technology.

5.2. CAPACITYOBLIGATIONS

All Participantsepresenting demandnustcontribute, according withtheir share to the secure and
reliable supplyof the power system by planning and contractiilg advanceenough available
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generationand reserve resourceto meet their demand A Balancing Mechanism for Capacity
(discussed below in this report) will also contributeatthievethis objective.

Network services providers (i.e. Transmission Service Providers and Distribution Service providers)
will contribute by planning and ensuring network upgrade and expansion sufficiently in adwance
ensure that the committed power is efficiently dispatched and there are no congestions and
constraints in the network

Capacity Obligations is a very important feature of CTBCM and are introduced to procure sufficient
(not more nor less) capacity iml@ance to meet the total system needs to avoid any deficit or surplus

in future. Capacity Obligations will strictly be observed and there will be spesialties for violation

of the obligations.

The Capacity Obligations will be introduced in the foll@animanner

w DISCOsaslLast ResorSuppliers must have enough capacéagd adequate energgontracted in
advance, to cover [100%] dfieir forecastedcontribution to the system peaklemandand
operational reserves to meet the demandlits consumers for thaext [3] years, [90%] for years
[4 and 5), [75%] years [6 to 8], and [6Q%6f years [9 to 12]. This requirement is consistent with
obligations in the distribution licensend shall also be incorporated in the supplier license when
such license is issuelitially, DISCOwiill inform before the end of each year, for next 10 years
annual and monthly demand forecast IAA which will accumulate these figures and identify
needs for new capacity procuremefdr each DISC@nd will carry out procurement for &
combined needs and will allocate the contracts as per requirement of each DIBE©tal new
capacity additions required for the system will be establisingtle IGCEP. The IAA \s#igregate
that requirementinto shares fodifferent DISCOs armtocuring the total gap. This process will
be undertaken by IAA fotertain period and therDISCOsvill be performingthese tasksby
themselves

Note: The percentage of contract coverage under different horizons open for discussiops. The
objective is to msure entry of new capacity through contracting sufficienthadvance but
avoiding the risk of ovezontracting in case demand is lower than forecasted, or later denjand
forecast estimate a lower growth. Considering the time required to build new gemecapacity,
the first three years horizon corresponds to the period when already power plants arejunder
construction.

w As an integrated power utility,Ewill develop its own generation and sign contracts with IPPs
and will be subject to same obligations@RISCQLON an annual basis, KE will inform the Méarke
Operator for next 10 years its demand forecast and power generation plan (existing and new
procurement), and the estimated shortfall or surplus. The plan will be updated each year with a
rolling 10 yars horizonIn principle, the Capacity Obligations for KE should be aligned to that of
DISCQs

w A Bulk Power Consumer (BPC) that participates in the market must contribute to security of
supply through contracting capacity in the bilateral Réditract or purchasingpart of this
capacity from the market. The Bulk Power Consumer must inform [5] year estimated demand
and power procurement of capacity, estimated shortfall or surplustil the Balancing
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Mechanism for Capacity be fully implemenjéae capaciy obligations of the BPC will be similar

as those taother suppliers. Later on, the minimum obligations will be decided by NE°ABRC

or a group of BPCs can delegate to a supplier its direct participation in the market, subject to
signing a retail supplgontract. When a Supplier represents one or more BPC in the market, the
Capacity Obligations of that demand becomes a responsibility of a Supplier as Participant. The
Supplier will contract and inform power supply plans for the aggregated demand of (be iBP
represents in the market

w ACompetitiveSupplier, which has contracts with Eligible Consumers and, therefore, participates
in the market, shall contribute to the security of supply signing contracts with generators, traders
or other suppliers and/orwhen this Balancing Mechanism for Capacity be implemented
purchasing it from the market. The Supplier shall inform its [5] year estimated demand and shall
demonstrate it has enough capacity contracted to cover, at least, [100%] of the demand its
consumerdor the next year, [90%)] for years [2 and 3] and [7586}ears[4 and 5]. NEPRA will
adjust, periodically, these percentages taking into account the evolution of the market (in
particular the Balancing Mechanism for Capacity) and the information sugmiity the System
Operator in relation with the reliability of the system.

5.3. HRMCAPACITY OBENERATORS

As described above, lamarket participants which have or supply demamSCQsKE,Competitive
Supplies andBPCs) havile obligation to contract, imdvance, parof their Capacity, contributing in this

way to the security of supply i.e. there is always enough generation available in the system to meet the
demand.This in turn, requires determining the amount of Capgdihat each generator (or group of
generators) is capable provide taking into account that not always such generator is available or it is
capable to provide 100% of its nameplate capacity.

The concept of Firm Capacitpnsidersseveralfactors that affectthe availability ofdifferent types of
generators while evaluating the security of the system. Based on the criteria of availability, théreeare
types of generators:

9 Dispatchable Generatorsthese are generators which can dispatch energy on demarahimg
that they can increase or decrease their energy output as per requirements in the system. These
plants are normally thermal based generation or large reservoir based hydro power plants

1 Non-Dispatchable GeneratorThese are the type of generation wkic O y Qi @I NB (G KS.
per requirements of the system. These plants generate electricity as per their natural patterns.
Normally these plants are based on roontrollable fuel sources such as wind, solar andafin
river hydro.

1 Energy Limited Genetars: These generators are, in principle, dispatchable, but have inherent
limitations which limit the range of such dispatch. This is usually the case of hydraulic units, which
have a limit on the total energy they can generate during a certain periodglbleis period a day,

a month or a year.

The dispatchability of power plants has an important role in the securitypafwer system as demand
R28ay Qi NBYFAY O2yadlyd FyR SFNASE Ftf GKS GAYSS
system that can follow those variations in order to keepsiistemstable. Besides normal load variations,

there can also be eargency conditions in the system during which sudden increase or decrease in
generation will be requiredFor examplein case of failure of a generating plant, other plants must be
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able to quickly increase their generation to make up for the loss of g¢ioer Therefore, this
characteristic of dispatchability of the generation must be rewarded as well.

2 A0K GKS AYyONBlFaAy3a akKFENB 2F OFNAIofS NBySelofsS
concept of Firm Capacity was introduced in ordertovide a level playing field for all players in terms of
providing security to the systenhere are several methods used to calculate the firm capacity of the
variable renewable generatioand energy limited generatiorSome of these methods are simpledan

easy toimplement while some others arenore complex involving system simulation and convolution.
Following are few examples:

1 Most loaded hours approachrhis is a very simple approach which is based on the contribution
of each type of technology to theecurity of the system during the most loaded hours. The
underlying assumption is that the system is most stressed during these hours.

9 Critical hours approachThis is a relatively complex approach in which the contribution is
calculated based on the rese margin in the system i.e. the contribution is measured in those
hours where the reserves were very short. This approach has been implementsyénal
countries (i.e. Mexico, Franca$ well.

1 Equivalent Capacity Approachthis approach is based probkdiic simulation in which the
impact of the renewable capacity addition is observed on the improvement of thelL@ltRe
system.

9 Convolution Integral Approachn this approach, the firm capacity is calculated through complex
formulation of convolutiorintegrals.

For Pakistan, it is recommended to start with the simple approach of the most loaded hours at the start
of the market and then gradually move towards the meophisticatednethodologies.

5.4. BILATERACONTRACMARKET

The main component of the market is thdaBeral Contract Markemeaning that éctricity will be traded
mainly through bilateral contracts.

w Consistent with current practices and international experience in power sectors with significant
demand growth and/or inadequate payment culture, tradindl we mainly through bilateral
contracts/PPAS/EPAs. Each Supplier &§SCQs KE Competitive Supplieror BPC that
participates directly in the market will sign contracts directly with Generators or other Traders
or Suppliergo cover theirEnergy requirments andCapacity Obligations.

w Two types of contract will coexist in tif@ontract Market pre-existing physical PPAs/EPAs and
new Supply contractariarketbasedcontracts signed under the new market framework). The
marketbasedcontracts are describedtr in thisreport.

Preexisting PPAs and EPAs wilcbenmercially allocated t®ISCOproportionally to its share of the
aggregated demand @ISCOandKE (the share that it is supplied under PPAA with GBPAI the
existingPPA or EPAwiIll be legdly assignedo the Special Purpose Trader (SBJ theSPTwill be
performing the administration and settlement function in similar manner as is performed today by
CPPAG (as per provisions of the amended commercial coé@y this purposeahe current FPAAs of
eachDISCO and Kfth CPPAG will be reviewed accordingly to reflect market design and transition.
It is important to mention here that the SPT will administer the contracts in a manner as if these

11Loss of Load Probability
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contracts are legally bilateralized among DIST@s.existing commercial code will also be amended

to reflect the market design and to align it with the new role of ®i@TThe SPT will calculate the
share that corresponds to ea@SC@nd KEand for each periogthe energy and capacity quantity

and payment that would correspond to eabhSC@nd KEhouldbe considered alsilateral contracts.

The purpose is (i) to assess and adjust as necessary the criteria for later assignmenDd8©00g

and KEand (ii) to failitate the assignment later as the PPA or EPA has already been simulated as a
bilateral contract with eaclISC@nd KEFor the purpose afompliance with Capacity Obligation of
eachDISC@nd KEit will be assumed that eaddlSCO and Kias contractedhe quantities simulated

by theSPT

w

As stated earlier, in order to facilitate the transition, the current function of CBFshall be
adopted to the function of SPT with necessary adjustments to its business pracEsses
example, thesettlement functiom shall be administered as per provisions of the amended
commercial code

Market-based Supply Contracts will be flexible to adapt to different generation and demand
profiles and the requirements imposed by different kind of consumers. @rtergy actually
generatedwill be the result of competition for dispatch. This will let the Participants not only to
meet their Capacity Obligations but also to hedge prices (stabilize and protect from volatility).

Contracts can be financial instruments to hedge pricesrdy physical (deliver energy and/or

offer available capacity), or a mix of financial and physical. The Balancing Mechanism described
later allows flexible contractual agreements and more diversified trade, as it is possible to also
trade in the short tem.

The market regulatory framework, including the Grid Code, Distribution Gmhemercial code

for the SPT (previously the Commercial Cae) Market Code(commercial code ioMO) will

be the basis of the market, and the framework that all contract ncostply with. Therefore, the
provisions in the contracts will establish that in case of any inconsistency or discrepancy with a
Code, the Code will prevail to the extent of the inconsistency.

For the purpose of the Balancing Mechanism, all contramist be registered with the Market
Operator informing buyer and seller, term, energy and/or capacity contracted, and other formula
or provisions to be able to quantify imbalances. Except forgxisting PPAS, registration with
the Market Operator will not requé informing contract pricegdowever, generatiomosts shall

be disclosed to the System Operator for proper implementation of the Security Constrained
Economic Dispatch.

It is expected that, athe market evolvesthe duration of PPAs or contracts willssten. When

a PPA or contract ends, the generator can keep on generating and selling through signing new
contracts (e.g. BPCs, new auctidos DISCQOs and through the Balancing Mechanism. It is
expected that a liquid and more dynamic contract market ddVelop, with contract design
adapted to the needs or characteristics of the parties.

5.5. NEWCAPACITPROCUREMENT

Power procurement of new contracts fobDISCOgand eventually KEWill be through competitive
processesinitially administered centrally by the Independent Auction Administrator (I&#d/or, at a
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later stage, through direatompetitive contracting by eaddlSCOwhenthis possibility beauthorized by
NEPRAfollowing applicable regulations and guidelines.

w DISCOuwill procure power in representation dheir consumers andvill be regulated adast
resortSuppliers to protect the interests of those consumers. The competitive process will follow
NEPRA regulations as applicable and approvals for the resulting contzes for the PPA/EPA
to qualify as competitive generation tariffs and pass through as allowed power purchase cost to
regulated electricityend-consumettariffs.

w The IAA will administer auctions to procure new capacity equal to the aggregated capacity and/or
energy required by eacPISCQo comply with its Capacity Obligations. The IAA will use (and
publishon itswebsite) a standardizetharketbasedSupply Contraetor commercial template
PPA or EPA. The competitive procurement may result in one or moredesvdenerators.
Initially the IAA will undertake a combined procurement for all DISCOs suchatttatevarded
Generator will sign a contract with eaBHSCQproportionally to theDISCQ@equirement in the
total energy and capacity in the auction. The 1Al mot sign new PPAS/EPAs. Further details
about the function of the IAA are given later in this report

w The CompetitiveSupplies, traders and BPCs (eligible consumers) will be allowed to procure
power on bilaterally negotiated priceslternatively, they can also take the services of I1AA for
competitive procurement

5.6. BALANCIN®MECHANISM

The Contract Market is complemented with Balancing Mechanidmsh for Energy and Capacity,
centrally administered by the Market Operatdrhrough these mechanisms, the Market Participavits
sale or purchase of differences between contracted and actual energy and capacity of each Participant.

As part of the Market Participation Agreement, bdRarticipant assumes the obligat®io participate in

the Balancing Mechanism and pay (or be paid) for imbalances. A Supplier that is a demand aggregator for
a group ofEligible Consumersan assume the aggregated imbalance of alkaissumersThere wil be

two types of balancing mechanisms as described below:

5.6.1.BALANCINB/IECHANISMORENERGYBME)

The balancing mechanism for energy (BME) is designed to cater for the imbalances that arises due to
differences in the contracted energy and the actual enegggierated/consumedThis mechanism will
work in the following manner:

w For Demand Participants (Suppliers, BPCs that are Participants, exports), the energy imbalance
will be the difference between actual energyetered and contractedvalues, taking due
consideration of losses as explainedSectionl3in this report.

w For Generators, and Traders selling (including impant#)e market the energymbalance will
be the difference between scheduled ener@gontractedand actualgeneration or imports
(metered) in connection poinfThe BME will have no impact on Generators contracted under

12 Supply Contracts will deal only with commercial aspects of the agreement. Aspectsl telatee connection to the grid will
be managed through Connection Agreements signed between the Transmission Services provider and the Participant.
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existing PPAsS/EPAs. However, design of future contracts wouatporate the Balancing
Mechanism by referring to mandatory compliance with Market Ruldarket Code.

w Efficient power plarg will be dispatchedas per SCEBven if not contracted or not fully
contracted The noncontracted part of energy injected in the system by any power plant will be
soldthrough the Balancing Mechanism subjectieing a Participant or being represented by a
Traderor Supplier

w Generators/power plants that are taking/extracting enerfgym the grid for own consumption
during maintenance, outages or test periods will be conside®demand and pay the energy
through the Balancing Mechanisifthey have not made any alternative arrangements

w Transmission losses above the level allowgdNEPRA in transmission tariff determination, will
be bought by the transmission company at balancing prices.

w The Market Operator will calculatior each Participanenergy imbalance prices and imbalance
guantities, for each market periodlhe recommaded balancingperiod for the start of the
market is one hour. Later it can be moved towards shorter period as per decision of NEPRA.

5.6.2.BALANCINGAECHANISMORCAPACITY

The Balancing Mechanism for Capacity mtesa mean to settle the eventual differenctsat may exist
between the capacity demandethe capacity contracted anchpacityactually provided

Through this mechanism, the market participants which have procured more capacity than actually
demanded by their customers, can interchange such capadih other market participants which are in

the opposite situation. It will also serve to balance the situation of generators, which had contracted a
certain amount of capacity (with BPCs or Suppliers) and that, due to unavailability, they would @ot hav
been able to provide it.

Demand andavailableCapacity will be determined for certain howsthe year whichin principle, are

the hours in which the system is more stressed. At such moment, the capacity provided by each market
participant will be evalated and compared with the demand served at the same time (taken due
consideration of the necessary reserves and the losses).

The participants which have a positivebalance (provide more capacity than needed) will be credited
and they can sell such qlus, or part of it, to other participants which required more capacity ttiegir
capacity availabland have negativembalances

The Balancing Mechanism for Capacity will be executed once a year, during the two first months after the
end of each fiscatear. Sectionl2 of this report providenore detailed analysis of the functioning of this
mechanism.

It needs to be recognized that both the Capacity Obligations and the Balancing Mechanism for Capacity
are complementaryinstrumentswith similar objectives: To guarantedbat there is enough capacity

installed in the system to supply current and forecasted load with an adequate level of reliability.
Therefore, both instrumenteeedto be assessed jointly:i.e.l LI OAG& hof AIFdA2ya OF
is a relatively liquid balancing mechanism, with several Market Participants having enough capacity
surplus; or the opposite if the capacity surpluses reduced.

As a result, it is not considered absolutely resagy that the Balancing Mechanism for Capacity will start
at the same time the CTBCM is established. Since this mechanism is relatively complex and it will require
some time to be properly developed and understood by all participants, it is consideréeldg its
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implementation for two years after CTBCM initiation. During this period the security of supply will be
guaranteed through the relatively tight capacity obligations described above.

5.7. GENERATIORRICES

In order to meet the requirements of the regtéa consumers, th&eneration prices will be determined
by competition subject to provisions of the procurement regulations to be promulgated by NEPRA for
CTBCM. Thieigh-levelprocess is as under

w New generation capacity procurement pricésr DISCOswill be the result of auctions
(competitive bid tariff)to be carried out by IAA initiallgubject to procurement regulations and
competitive bidding regulations

w In the Balancing Mechanisrfor energy prices will result from competition to generate
(economic dispatch subject to system security constraints) and for capacity using reference
capacity prices fromreference technologies For preexisting PPAS/EPAs the regulated
generation tariffs(determination and notification, under relevant methodology) will remain in
place.

w Bulk Power Consume(sligible consumersjan freely negotiate contract conditions and prices
with generators oiCompetitive Suppliexr Alternatively, a BPC can agree a letapply contract
with aCompetitive Suppliewhere the contract commits the supplier to buying at best possible
prices, through competition.

5.8. SETTLEMENT ANPAYMENT

Settlement and payment for Bilateral Contracts willdggeedbilateraly between the paties that have
signed the contractsThe myments for legacy PPAsS/EPAs will be managed by SPT through an amended
Commercial Code

Settlement of the centrally administered markébalancing mechanisms and trading platforms in future)
will be a function othe Market Operator Payments will bamong Participants based on the settlement
statement prepared by the Market OperatoPurchase and sale of imbalances will be among the
Participants, and thereforenot involve liabilities for the Market OperatoiThee will be centralized
payment system backed by credit covergplemented by the MO for the payment mhbalances

5.9. SECURITCOVERV ECHANISM

The counter party credit risk is very importaagpect of the competitive markets. Considering the non
payment cultue in Pakistan, this aspect has been thoroughly analysed to mitigate thig hiskmarket
will include security cover mechanism to address wholesalepayment risks, based on the following
principles:

w The proposed market design will create incentiveswbolesale payment culture. Similarly, as
DISCOand Keexpect and require consumers to pay their billgy as retail suppliersshould
alsopay their wholesale costs (generation and transmission) that provide the energy allowing
them to supply and sello their consumers. Without wholesale purchases, DESCOand KE
would not be able to sell.
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w The non or late payment @ISCOer KE asastresort sipplierswill receive the same treatment
as non or late payment by th€Eompetitive Supplier supplying to eligible consune{BPCys
Similarly, the contractingequirementsand Capacity Obligatiorsf CompetitiveSupplieralso
apply to eactDISCQin its roleas Lat Resort Supplieilhis means tat all suppliers including last
resort suppliers will provide credit covers for the centrally administered markets run by the
Market Operator.

w A credit cover mechanism, to the extent feasible, will also be introdtmelilateral payment to
generators byDISCO® move away from the sovereign guaranteEschmarketbasedSupply
Contract/PPA/EPA dDISCOwill include provisions in case of ngayment (default to the
contract) and requird credit cover.

w Thefinancial healthof eachDISCQuvill be carried outin assistance fronhAA to determingheir
credit worthiness and the ability of the DISCO to provide the required credit cover from its own
resourceslf aDISCQs not credit worthy to provide the credit cover, the mechanism described
through the IAA will provide support (Government support for low perfornifgCOs owned by
GoB. The IAA and DISCOs will collaborate to complete this analysis and arrange thedrequi
guarantees

w The Generator will be able to call the default of a contract in case epagment(as per agreed
terms and conditions in bilateral agreement between the partes) continue to sell through
the Balancing Mechanism until signing anothentract. If the contract is with &ISCQthe
DISCawill result buying in the Balancing Mechanism.

w Each Participant must provide credit coagefor their expectedexposure to imbalanceggither
energy imbalances or for the expected results on the batanonechanism for capacity)he
market operator will devise a methodology to calculate the credit cover for each participant and
will implementit in its management system.

w Purchase and sale of imbalances will be among the Participants, and thereforavobtei
liabilities for the Market Operator. However, it will be the Market Operator responsibility to
ensure that all provide sufficient security coagefor imbalancesThis will be a condition for
the admission as market participants.

5.10. BEVOLUTION OF TIMVEARKET

Upon maturity in the marketin the future the Market Operator may implement and administer a
centralized medium and shorterm power procurement platformfor uncontracted generation for
competitive short-term procurementby last resort suppliefsBPCs or otheCompetitive Supplieror
Traders The participation is such market will also be subject to provision of the credit cavamugh

this platform, theDISCOand KE will be able to trade their surplus/deficit under short and medium terms
contracts.
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6. PRODUCT$RADEDN THE MARKET

Any market is characterized by the type of products tradeduohmarket. The wholesale electricity
market desigfCTBCMdlefines tvo products thawill be traded(bought and sold) in the market

w Energyto sell production or imports injected to the grid, and to cover consumption of the demand
(and exports)

¢CKS LIKeaAOlf LINPRdzOGO aSySNH@&¢ A dructed biNiher dzf
System Operatothrough centralized economic dispatch within system security constraints
and real time operation, and the actual consumption extracted from the grid by consumers
(and exports) plus, when and as applicable, load shedding anthidd management in
shortages conditions as instructed by the System Operator and/or administered by the
distribution company as distribution system operator. Thereftine physical product is not
controllable through contractual arrangements.

The energy pricés normally related tespecificenergy quantities/volume(the contracted
energy) so that the purchaser (demand) caanagethe generation purchaseostsandthe
seller (generation) can manage thevenuesfrom the soldenergy The market s the
environmentwhere purchaser and sellers caranage energy price risks, mainly through the
Contract Market.

The energy contracted can be a predetermined volume, profiled in different ways, however
the contracts must include clauses or formulas to bt commitments consistent with the
trading period established in the Market Code.

As already mentioned, that the energy is the result of the centralized dispatch and is not
controllable by contractsand there will always be imbalances, which will dedtled by
Market Operator on Marginal Prices (discussed later).

w Capacity The Generatofthe seller)selkits available or committed generation capacity, ahe
purchaserpurchases capacitio coverits capacity obligationsThe purchasers ar@articipants
that representconsumergresell to) or are consumers (demand participants)., Ithisrefore, a
market product linked to physical generation assets (for available or committed generation
capacity) and to the peak demanBoth can be managed by the eghnt Participard the
Generator through adequate maintenance, fuel availability and reducing or controlling outages;
and the demand through efficient electricity tariffs and demand side managenrestimmary,
while the physical product energyeneratedis under the control of the System Operator, the
physical product capacity for a Generator is undeows control. The target is that generator
is paid for being availablend the demand pays for having available the capdhayit needs to
ensure that the demand will be suplied. The fact that a plant or a unitas built and entered
commercial operationby itself is not enough to get the capacity payment, it must also be
available

The trading producis created by the capacity obligations imposeddemand participants

in the market designrhis obligation, which represents and has phugposeof each demand

to contributeto the system security of supply, obliges the demand participant to purchase
capacity and, therefore, creates the market g@nemtorsto selltheir capacity(if available)
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TheFirm Capacity of each type of technology will be a certified product and a certification
mechanism will be established to issue certificates subject to performance standards which
will be traded in the market toneet the capacity obligations.

It is important b take into consideration the difference between the two market trading products, as this
will be reflected in the contract design and provisions.

For the investoin generationa capacity paymernthat isindependentof energy actually producers a

way to cover the risk of not being dispatched that exists in an energy only con®adhe other side, for

a demand, to purchase capacity (and pay for it) is a way to cover its supply needs having secured through
the contract that the generator will supplygardless the conditions in the markét.the case of Pakistan

in the proposed competitive wholesale electricity market, tthemand must purchase capacity (and pay

for it) to cover the capacity obligatiorthat are part of the same market desiggmd while ensuring that

the demand will be able to supply its needs, it also @alhtribute to the system security of suppiyn
summary, the product capacity can be characterized as the generation contribution to the security of
supply of the buyeandof the system.In some markets, this reliability or security of supply requirement
included as part of the capacity product in contracts may include provisions in the contract for the seller
to pay the buyer in case of not complying with contracted available cgpactias a consequence of it,

the demandcannot supply itdoad (load shedding) or is subject to penalties fasncompliancewith
capacity obligationsln other words, theGeneratorhas to compensate the buyer if it is not available
during shortage perioglz The performance of generators will be constantly monitored and reported by
the System Operator, and in case of low or p@nformance, the capacity certificate will be revised or
cancelled.

13 Other more sophisticated reliability products have been developed in electricity markets, but only as a later stage of market
development.
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/. BALANCINGERIODS

The balancing period is the trading intervad which imbalance quantities and imbalance prices are
determined. The balancing period may be hourly, several hours (e.g. peak and off peak), daily, weekly or
evenlonger. The duration of the balancing period justified and decided based on the nature of the
product traded.The duration of the balancing periadll be established in the Mark&ode andtan be
modified as the market develops (typically, moving to shorter perindbe energy balancing although

not necessarily in the capacity balangingrough an amendment to thdarket Code following the

review and justification process and approgathe amendmenby the regulator.

w As energy varies oftetthe energy balancing perioshallbe hourlyat the gart of the market and
can be moved to more shorter periodslater stages depending on the conditions in the market.
In the description and examples later in this document, the assumption @argybalanéng
period of one hour, except if the report phcitly says otherwise.

w As capacityis associated to peak demand and generation availability, the capacity balancing
period shall be longer. In the case of Pakistan, load is remaylsdalsonal. Higher load levels
occur in summer (between June and Sepbem) which are, in average, more than 30% higher
than in the rest of the year. It is during these months in which the system is st@gsed and
security of supply needs to be guaranteed. Availability and capacity obligations needs to be
checked duringch period and, as a result, the Balancing MechanisnCépacity camnly be
performed on yearly basis.

As the market develops, participants build knowledge and expertisettemidifrastructure and systems
strengthen the market maturity, thbalancingoeriodsfor energycan be reduced allowingnd promoting
more dynamic response and behaviour of the Participants.
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8. CONTRACMARKETDESIGN ONEWMARKETIONTRACTS

8.1. GENERACONSIDERATIONS

Contracts are the instruments to manage riskg an electricity market, the first environment for the
buying and selling of electricity is th@ontract Market. The purpose of the Contract Market is for a
company participating in the market to be able to manage its risks and share risks among thasmtha
best managehem. Risks to be managed by a generator include ensurisgeadyor predictablecash
flow; and for a demand reducing volatility and stabilize power purchase prideensuring security of

supply.

Contracting energgnd capacity aréhe market instrumensto manage and sharenergyrisks Different
contracts designs allow different allocation of gsklowever, n a market with multiple buyers and
multiple sellers the contracted energy(the energy market productinay be differentthan actual
consumpion or requrementsof the demand/buyeyor actual energy generatday thegenerationkeller.
Theefore, the market includes a tradingnvironmentto clearenergydifferences (imbalance®etween

the physical and the market energy product,aosure that each Participant extracting energy from the
grid pays for all that energy (through contracts and balancing) but not more, and that each Participant
injecting energy to the grid is paid for #iht energy but not more.

Regardingapacity the Contract Market is the environment to cowbe capacity obligationsf demand
participants Thecharacteristics of the contractechpacityis similar in alcontract desigs presented in

this documentexcept on how the capacity quantity is definedowever, for each demand participant

the contracted capacity may result different to its capacity obligation, and for each participant that is or
represents generation the capacity committed in contracts rbaydifferent to its available capacity.
Therefore, the markewill includea trading environment to clear capacity differences (imbalances), to
ensure that each demand Participant buys its capacity obligation and each generation complies with its
contracted capacity commitment.

Consideringhat the interest ofa Participantis to manage the risk of price volatilityevenue certainty
and manageimbalances, the contract marketeeds toallow and enable sufficient flexibilitgn how

Participantsagree totrade bilaterally (agree quantities and pricesand conditions Therefore,the

contract desige shouldbe tailored to reflect the needs and conditions different load profiles(the

buyers inthe contract market)and of different generation technologiegthe sellersin the contract
marke). In thissection, based on international experiencdgferent types of contractsan beallowed

The variety of designs will allow eaehrticipantto choosethe preferred contract desigs)and contract

portfolio to optimize theneeds, conditionality anthterestsof the Participant

8.2. CONTRACTEBRODUCTS

In allkind ofcontracts it shall be recognized that
w ltis possible to buy or sell energyly, capacity only, or two products (energy and capacity);

w Contracted energy can be defined as fixed quantities (with hourly profilesyjtorformula to
calculate the hourly quantities, @sa percentage of energy in commercial settlement metering
sysems.(The energy balancing period assumed in this docursmorie hour.)
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w Contracted capacity can be defined as fixed quantities (annual or monthl\g,fmmula to
calculate thecapacityquantities, or a percentage of available generation capacity, eregmtage
of the demand capacity obligatidhat ademand participant is required to cover with contracts
or buy shortfall in thecapacitybalancing mechanism.

w Price of energy and of capacitfll depend on risk assigned to each party and associated costs.

It is important to emphasize thaindependent ofhe contract design and portfolio selectea,
Participant may result with energy or cagty imbalances;

w ABuyerin the contract markemay result withdifferences betweemontracted quantitiegenergy
andcapacity)and actual demandr capacity obligatioite.g. in the cae of suppliers, energy taken
from the grid to sell to its customes capacity obligation of the demand it represents or coyers

w Asthe competitive electricitymarket for Pakistanis based on a centralized economic dispatch
within system security constraintageneratorselling energy in contract(s) may resuidit being
dispatched for economic reasoner due to system constraints The situationmay bedifferent
for renewable generation that hagriority dispatch, but that cannot control energy generated as
this is variable depending on weather conditiohsyondthe control of the generabn company.

Thereforejt is necessary tquantify /measure the imbalansbetweenwhataParticipanthas contracted
(and hasto pay or to be paid) andthe actual demand or generation

The standard requiremei electricity markets is thatachcontractshouldclearly establish the
contractedquantity / quantities(eitherabsolute values or formula&)r eachbalancingperiods
where imbalancebetween contracted and actual quantitiase metered, priced and cleared

In electricity markets where contracts can be two part (energy and capdaityplances may arise with

the contracted energyor the contracted capacityTherefore, mechanisms are implemented to clear the
differences, such as the Balancing Mechanism for Energy (BME) and the Balancing Mechanism for Capacity
(BMC)asdescribed in this report.

To calculate and sd# imbalances, each Participanis obliged to submithe information onany new
contract or a modification t@n existing contract to the Market Operator, to be included in ®entract
Register TheMarket Operator will administer the Contract Regigiewerifythat all requirements have
been complied, prior to approving the registratio@nly contracts that have valid registration in the
Contract Register will be considered in the calculatma settlementof imbalances, usinpr such
purposethe information submitted by the partieduringthe registration

Additionally, there is a needio calculate and allocateghe quantity and costs oflosses Lossesare

calculatedas the difference betweeitthe energyinjected to the gridat the CommonDelivery Points
(where thecommercialrevenuemetersare installed andthe energyextracted bought by the demand
participating in the markeor for exports) also atCommonDelivery Points (CDPThe standard practice

14 1n addition, and equally important, energy spot or balancing pricing should provide economic signals for gfficignfor
generation and for consumption.

15Even when a Participant may not haveimbalanceas per the type of contract, e.g.Buyerin a Load Following Contract, the
Balancing Period issed to calculate the imbalance thfe other party to the contrac This is explained further in the description

of each type of contract

16 Details to be developed in Market Code or other regulations or procedures for the market will include whether, to accept the
request for registration, both parties in the contranust submit the information, or if only one party can submit the information
subject to the other party confirming that it accepts the information sent by the other party.
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is for the demand to pay for losses, for thié actual losses othe cappedlosseghat the regulator sets
for the network compaies This aspect is also discussedhis document

The following sectionlescribedifferent type ofcontractsthat could be usefulor the electricity market

in Pakistanat the commencement oCTBCMIt is important to note that each desigrepresents a

different allocation and sharing of riskherefore, taking into consideration the cost of risk management,

may result in different pricesihe proposal is to allow these types of contracts to ensure flexibility in the
contract marketWhenor whetheratype of contractwill be requiredor beused by a Participantill be

aresult ofParticipant® NBlj dZA NBSYSyia FyR RSOA&AA2Yya Ay GKS Fdz

Note 1: It shall be noted that the actual contracts bilaterally agreed among participants may be
different and they do not, necessarilfit in any of the categories described below, which should be
considered only examples. In any case, any type of contract can be registered by the Market Operator
provided that:

9 It does not have clauses which imgbifdispatch; and
1 The energy and capacity traded between the participants can be clearly identlfiesl is
required to settle the contractvithout anykind ofdoubt orspecialinterpretation

Note 2: For simplicity, examples in this document refer mosthbDiI&COs (dsast Resort (ppliers)
However, the same assessment and conclusions can be extended to include Bulk Power Consumers or
other Competitive Supplier(demandpand Traders

8.3. GENERATIOROLLOWINEJPPLYOONTRACT

In aGenerationFollowingSupply ©ntract design,the Seller sellshe energygeneratedand injected to
the grid (atits CDPand theBuyerbuysand extractsat its CDRill orashare of the energy injectealy the
Seller.Inthis type of contractenergy product follows th@hysical energy of the generatiohhellerQ a
energypayment from the contractis based onwhat the seller hageneratedand the contract price

This designis appropriate for norcontrollable generation: renewable generation that cannot be
dispatched guch as solar, wind, small hydro run of river) and selling only ertbegythey generate
(without prior fixed commitments) In principle, it can have similarities with current EPA design in
Pakistan.

If a Generation Followin@upplyContractincludesobligations regarding available capacity in addition to
the contracted energy, the design of teeistingPPAsn Pakistanpre-CTBCMgan be assimilated to this
type of market contractlesign

In summary, thigype of contractcan be very usefub accommodte existingEPASPPAs inthe CTBCM
to becomemultiple contracts between a generatand different buyers (only commerciahllocation is
considered here)

8.3.1. CONTRACTHENERGYN AGENERATIONOLLOWING&JUPPLYONTRACT

If the Generator has a singl@eneration FollowingupplyContract selling all its energyhe contract is
between the Generator and on8uyer andthe Buyerpurchases 100% of the enerigyectedby the Seller,
and the Seller cannot séll contractsits producton to any otherBuyer This is partly similar to a PPA or
EPA that establishescclusivity, for example in a Single Buyer market.
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The current practicén Pakistaris differentto a Single Buydjin essence)aseach PPA or EPA has been
signedby CPPAG (or CPPA oNTDCor WPPOQO)in representation ofDISCOsnd KEand, therefore,
contractedenergy isbought and should bepaid byeach and alDISCOsnd KE (for the share that it
procures through CPP@)based on energy actually delivered to tlaSCOand KHa resulting of system
dispatch and real time operation).

In the electricity market, the Generation FollowirupplyContract also allows &ererator to sell to
severalBuyes, each with a bilateral contrachy establishing ithe contractthat contracted energys a
share @ percentage) ofhe energyinjectedby the Generatoon an hourly basidVith such a desigrthe
Generator may have sevdracontracts, each one defining theercentage of the energy
generatedinjected by the Generatorallocated toBuyer, subject tothat the total sold is not greater than
100% (the Generator cannot sell in this contract design more than energy generated)

The percentage / share can be defined in the contract provisioas a numbey or as a formulato
calculate the percentagdf the contract is long term (duration several years), eventub#iycontract can
establish that the percentager the formula for its calculatiowill be reviewed after a number of years
(e.g.every2-5 years) and modifiethrough a methodology established in the contrachautually agreed.

The role of the Market Qgrator in administering the Contract Markaiill include among others, the
verificationthat the total percentagesold by a Generator in this contract desigmot greater than 100%.
AnyGeneration Following nesupplycontract or modification wilbe rgected by the Market Operator if
the total energy sold ithis type ofcontracts based on the informatioim the Contract Register) adds a
percentage greater than 100%.

For the Generatofthe seller) a Generation FollowingupplyContract ensureshat it will not have a
negative energymbalance angbrotects from having to buy in thBalanangMechanisnfor EnergyBME)
The seller never hasnegative energy imbalanda this type of contract as the product soldoasedon
actual generationlf a Generatoiis sellingonly with Generation Followingupplycontract andthe total

of the percentagesold inthosecontracts is less than 100%, the remaining-4contractedenergy will be
sold inthe Balancing Mechanisrfor Energy’ If instead the tothis 100%, all energy would be sold in
contracts and the Generator would not have any trading indakancing mechanisiior energy

For a demand (the Buyer), a Generation FollovBagplyContract establishes the price but exposes to
quantity imbalanceand prices in the Balancing Mechanism for Endegygh hour, the contracted energy

is the percentage of the actual energy generated by the seller established in the contract, independent of
0KS . d2SNRa& O2yadzyYLIiA2y R ddedthgc@ntraliked ecdnbmicRlispaléhNgk 2 R &
generationthe energy generatetly a Generatodoes not follow theprofile of the consumptiomf each

buyer orof the total power system (generation may increase when demand decreases, an/or decrease
when demand increasg, the Buyerwill result withimbalancesetween the contracted energy (i.e. the
percentage of the energy actually generaliegected by the seller) and thactual consumptiorof the
Buyermeasuredat the corresponding (one or morepmmondelivery points CDR)with the commercial

17 Similarly, a Supplier that buys from several generators in Generation Folloesigndcan resell to the demand also with a
Generation Following design, although in this case the share will correspond to the percentage of the total energy igjected b
the generation contracted by the Supplier. In other words, the contract can be odfetldw and resell the energy of a group of
power plants.
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settlement meteing systente. Therefore, the BME applies to the Buyer that may hawbalance
between contracted energy and actual consumption (buys or sells in the BME).

Indicative kample A Generator sefl with Generation Followingupplycontractsall its energy tawo
DISCOs (as supplier4d% of the generated energy @ISCA, and60% toDISCQ, and this is the only
contract of eactDISCOThe Generators will be dispatched by System Operator as per praedefined
in the Grid Code for Security Constrained Economic Dispatch (SCED). Therefore, the genpextwill
not be in the control of thelispatch of theGenerator.

For acertain Balancing Period rfe hour) when the Generator generates injects 200 MWh as per
instructions from the System Operatdhere would bethe following results

w Generator:No energy imbalance d90% of theenergy generated is sold in contracts.
w DISCAQ.: is buyingascontracted energy0%of the generated energyi.e.80 MWh.

If duringthis Balancing Period (ot@ur) the DISCQ has taker®0 MWh from the gridmore
than energy contracted)t will have a negative energy imbalané@r that hour, theDISCO
buys80 MWh from the Generator at the contract pricand 10 MWh from the BME at the
BME price during this Balancing Period

w DISCQ:is buying agontracted energy for this hour20 MWh and has to payor the 120 MWh
to the Generatorat the contract price

o If during the houy DISCO1l has taken110 MWh from the grid lessthan energy
contracted), it will have @ositiveenergy imbalancer-or that hour, theDISCMuys120
MWh from the Generator at the contragtrice andsells in the BME the surplus 10 MWh
at the BME price durothis hour

BME:the balance of the BME is zero, provided that the two discos one purchased in excess and the
other in defect, and the Generator, as per the generation followsimgplycontracthas zero deviation.

\ sont
40% - 80 MWh -10 MWh
™3 200 Mwh —)ﬁ—
0MWh 200 MWh
@ 110 MWh
60% - 120 MWh ﬂiMWh

Figurel - Generation Following Supply Contract

18 As described in this report, the transmission losses will be added as an uplift. This applies to all quantities meteneah@t de
CDP.
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However, in real markets normally there are multiple sellers and multiple buyers, so, the following
chart depicts schematically how in this case the Generation Following contract works:

200 MWh

— 40% - 80 MWh
80 MWh
SO > 200 MWh 50% - 200 MWh
0MWh 200 MWh
250 MWh
60%- 120 MWh

-50 MWh
> 400 MWh Dz
20% - 80 MWh
400 MWh
150 MWh
30%-120 MWh -30 MWh

% of actual
generation

0MWh

Figure2 - Multiple Sellers/Buyers Generation Following Supply Contracts

This contractdesign allocates thenergyrisk (quantity and demand profile) to the buyddowever, it
must be said, thain principlethe Buyer has good knowledge of ftwecasted demand and may have
mechanisms to control or managis load Also, a portfolio of contracts will be available with the buyer
to manage this risk.

The seller (gemation) faces ndmbalancesrisk. However, thecontract assigns to the gaerator the
availability and dispatch risk. the contract is designed and agreed to sell only energy, the revenues of
the Generator will depend on its actual productidrhe Buyersill only buy and pay the Generator if
energy is actuallgenerated andnjectedinto the Grid

Energy contract pricéends to correspond to generation variable cost (for thermaltwapart contract)
or the energized fixed costs for a renewable generatHowever variations occur in competitive markets
where some fixed cost can also be made part of the energy costs.

Note: Innon-competitiveelectricity markets, some purchase agreements may include a provision on take
or-pay of energy. This provision is usually interpreted as priority dispatch to ensure energy generated
(typically, on annual basis) is not lélsan this volume andminimize te risk ofpayment for the shortfall
between actual and take or pay energin general, energy taker-pay provisions are discouraged as
contrary tocompetition andeast cost use of generatioesources andhay not beallowed to be explicitly
included innew contracts in competitive electricity marketk the market, for the transition and
administration ofpre-existingpurchase agreements, the take or pay can be considered in the economic

19For thermal generation, taker-pay in traditional PPAsalre been used to replicate the take-pay fuel purchase commitment
of the generator (e.g. natural gas or LNG). However, the cost of the fuel commitment can also be administered as part of the
fixed costs in the capacity price.
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dispatch with zero variable cost (it has to be paid even if roegated and therefore would be included
as energy generated in the Generation Following design

8.3.2. CONTRACTECAPACITWN GENERATIONOLLOWINGUPPLY ONTRACTS

A Generator $uppliefTrader that represents generation) can sign one or m@eneraton Followirg
supplycontractswith aBuye(s)that represents or is a demand

w Each contract wildefine the contracted capacityas a share of actual available generation
capacity.The issues and constraints regarding percentages are similar as deesgbed for
energy. The Generator (the seller) cannot sell more than 100% of its available generation capacity.

w Ifthe Generator sells actual available capawitthout a commitment the security of supply risk
would be partly transferred to the WB/er in that case However,eventually the contract could
establish a commitment to an annual or monthly minimum availability, and paying the buyer a
compensation should actual availability be l&ssnthe minimum established as commitment in
the contract.

Note: For preexisting PPAs with taker-pay energy quantities in Pakistan, it could be said that the
minimum annual guaranteed energy can or has been convertedsonte kind otapacity payment (take

or pay) with availability obligations for the Generatmd penalties if this availability is not achievéde
energygeneratedisinanycased SY SNI A2y F2tt26Ay3IE oF LISNOSydal 3

In any case, for the market perspective, these takpay clauses, as well as availabilibligations should

have no influence for balancing purposes. The energy balancing should be carried out as if these take or
pay clauses do not existFor the capacityall the availability risks are taken by the buyer and therefore,

it is the buyer which rmy be exposed to the Balancing Mechanism for Capaditywever, the cost of the
take-or-pay provisions has not been incorporated into the capacity price.

8.3.3.ExampPLE OHWGOPARTGENERATIONOLLOWINGSUPPLYCONTRACT WITH
MULTIPLBUYERS

This example considees Generatoithat is100 % contracted with tw®ISC®, for energy and capacity
using Generation Following desigiSCQ contracts60% andDISCQ contracts40%

The Generatorhas100 MW available capacity and has produdegected to the grid atits CDP40,000
MWhin a month.

w TheGeneratoR a NI Wiibgsat$rdm quantities, prices and conditions in the contradtse
Generator will invoice th®ISC® as follows

Tothe DISCQ, aninvoiceincludingthe capacity paymet of 60 MW (60% ofLOOMW) at the
capacity priceén the bilateral contragtplusthe energy payment a24,000MWh at the energy
price(s)in the bilateral contractvith DISCQ.

20 Take or pay clauses, howery may have influence in the System Operator dispatch, since this may act as restrictions in the
SCED.

21 The penalties for low availability which may be included in the contract shall be considered a bilateral transaction without
reflecting them in the rarket calculations.
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Tothe DISCQ, an invoicencludingthe capacity payment o40 MW (40% o100MW) at the
capacity price in the bilateral contract, plus an energy paymeh6@00 MWh at the energy
price(s) in the bilateral contragtith DISCQ.

If the contract includes commitment to security of supghe Biyer will receiven the invoice

a discount as a compensation (oiquidated Damaggshould actuahvailable capacitype

less than the minimum availability commitment in the contrddte compensation payment

to eachDISC@vould be calculated based on ttghortfall incommitted availability.For ease

of implementation and to avoid disputes delaying payment of compensation, the invoice of
the Generator will include payment for energy and for capacity minus compensg@son
applicable) In summary, theinvoice will already incorporate the discount for failure to
deliver availability commitment.

w On the other side, th®ISCA that is buying 60% of the generated energy and available capacity
will have to pay for it to the Generatgaccording to the termsf the contract) and, alsq it will
participate in the BME

At the end of the month, the net result of hourly energy imbalansedeterminel totalling

for each hour of the month the energy imbalance (positive or negative) at the BME price
(hourly energ imbalances, as described before, calculatedhasdifference between the
contracted energy and the energy actuaifken from the grid, and valued at BME hourly
price). If the monthly net result is negative, tHeISCQ pays to the market the monthly
energy imbalance amountf instead the net monthly result is positivilie DISCCQ will be

paid the monthly energy imbalance amouyt the market

At the end of the year, pagr receive from the BMC the difference between the contracted
capacity and the aol demanded capacitfthe capacity obligationpt the BMC price,
depending orwhether the difference is positive or negatias per the process described in
Sectionl2 of this report

w TheDISCQ that is buying 40% of the generated energy and available capadithave to pay
for it to the Generator (according to the terms of the contract), and aldb participate in the
BME

At the end of the month, the net result of hourly energy imbalances is detewhrtwtalling

for each hour of the month the energy imbalance (positive or negative) at the BME price
(hourly energy imbalances, as described before,utaied as the difference between the
contracted energy and the energy actually taken from the grid, and valued at BME hourly
price). If the monthly net result is negative, tHRISCQ pays to the market the monthly
energy imbalance amounif instead the et monthly result is positive, thBISCQ will be

paid the monthly energy imbalance amount.

At the end of the year, patp the market if the capacity imbalance is negatorebe paid /
receive fromthe market if the capacity imbalance is positibe difference between the
contracted capacity and the actual demanded capaitg capacity obligatiomat the BMC
price.

CTBCNMDetail Design Report _3/030/01/2020 46



MRC Consultants & Transaction Advisers

8.4. LOADFOLLOWINGUPPLYOONTRACTS

In adLoad Followingsupplycontract, theBuyer contractsvith the Seller

I ashare (a percentage) tife BuyeQ énergyactuallytaken from the gridas measuretbased on
the settlement metering systemat the correspondingCDR of the Buyex The Seller is paid
based on actual measured energy of the Buyer, independent on aatealy generated by the
Seller

T I &AKFNB 6F LISNOSyGar3aIsSo 2F GKS . d@SNDa LISIH |
metering systems at the corresponding CDPs of the Buyer). The Seller is paid based on actual
capacity demand of the Buyer, independentaxtual capacity made available by the Seller.

9 If the buyer contracts 100% of energy and capacity requirements in this type of contract, then it
will never be exposedo imbalances in the balancing mechanismAsly eventual imbalance
(either in energy or gaacity) shall be assigned to tkeller,

This type of contractsould be appropriate for Bulk Power Consumers that wartigdully covered by
contract pricing and avoid the cost or risk of imbalances.

8.4.1. ENERGWN LOADFOLLOWINGJUPPLY ONTRACTS

Theenergy contractd is defined as a share (percentage)tud energytaken from the gricby the Buyer

at its CDR (totalling energy metered at all its CDRFanore than oneCDB. As described before he
contractedenergymust be defined for each enerdpalancing period (e.can hourly basis The share is
established irthis type ofcontractas a fixedpercentage or a formula to calculate the percentage. The
Buyercan bea DISC@r KE, or aBulk Power ConsumeBPQor aretail Sypplier reselling to demand

As all generation is subject to centralized economic dispatch or maagor non-controllable renewable
generationsubject to provisions of the Grid Cqdble generation of thé&ellerwill not follow the demand
shape of theBuyer(s)and there will be differences / imbalancbstween what the seller is generating
and what theBuyer is taking from the grid

If the Buyer agrees a Load Followisigpplycontract witha single generator, thehare could be 100%. If
the share isless than 100%, the remaining noantractedenergy taken from the gridill be bought in
the BMEat marginal price

If the Buyer buys from more than one generatoeach with a Load Followingupply contract, the
percentage in each contract defines how the load profiles ofBlgeris distributed among the contracts.
If the aggregatedpercentage ofcontracted energyis less than 100%, the remainimgn-contracted
demand will be bought in the BIVHE marginal price

Indicativeexample ABulk Power Consuméias covered fully its demand with twaad Followingupply
contracts,onewith Genco Ifor 40% ofits demand profile (energy metereat its CDB) andanother with
Genco Zor 60%

w Inan hourthe BPC consumé&® MWh all covered in contract3.herefore, the BPC has no energy
imbalance and neettlement of imbalances the BME.
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w Genco 1: During this hour the contracted energ20$VWh (i.e.40% of the actual energy taken
from the grid by théBPC during that hounpeasured by the commercial and settlement metering
system and procedures.

TheBuyer owes / buys frorfsenco 120 MWh at the contracenergyprice;

If Genco 1 generataduring that hour27 MWh (@nd the Generator has only one contrattite
contract with theBPC) it is generating more than the contract, thus is selling the difference,
i.e. +7 MWhn the BMEat the BME Price

w Genco 2during thishour,the contracted energy i80 MWh
0 The Buyer owes / buys from Genc@?2 MWh at thecontract energy price;

0 If Genco 2 generates during that hou8 Wh (and the Generator has only one contract,
the contract with the BPC), it has to purchase the difference (shoitilty MWh,in the
BME at the BME price

SO ----------> 27 MWh
+7 MWh 27 MWh
50 MWh
40% - 20 MWh

0MWh
B id s

BPC

60% - 30 MWh

7 MWh 23 MWh

Contract %
of actual
demand

0MWh

Figure3 - Load Following Supply Contract

In summarythis contract design allocates the demand risk (demand quantity and demand profile) to the
generator(s) that is the sellefheBuyerfaces no demand or market risks as long as 100% contradted
Load Bllowing design

Considerations on monthly nenergybalancing amount and settlement are similarthe description for
the Generation Following contracts.

The following chart depicts the Load Following Contract with multiple sellersaiitble buyers:
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Figure4 - Load Following Supply Contract with Multiple Sellers and Buyers

8.4.2.CAPACITY INDADFOLLOWINGONTRACT

The contract may include a capacity payment that can be designed replicating the demand capacity
coverage required as capacity obligatiaxighe BuyerIn this arrangement, the seller will be responsible

for the capacity obligations of the buyer.

Other onsiderations orcapacitybalancing and settlement are similar as to the Generation Following
supply contracts. The capacity imbalance for the Generator (the Seller) will be calculated as available

capacity minus total capacity sold in contracts.

8.5. CAPACITANDASSOCIATEENERGYSUPPLYCONTRACTS

CKAA O2yUGNXOG KIF & | a2 the enérdyid linRed ® ZdvérifgstiheycapacityR S a
requirements(capacity obligationdf the Buyer Therefore, it is appropriatéor any demand Participant,

in particulara DISCQthat wants to fully cover its capacigbligationvia a contract with a Generatdgor
Supplier)that also commits tenergy sale anénergy pricingln this design, thduyer(as a demand)
benefits from conplyingpartly or fullywith its capacity obligation and at the same time stabilizing energy

purchase price.

The main component of the contract is the capacity obligation assumed by the Gend@iltcGenerator
commits to a capacity availability (that mbg profiled during thenonths or weeks of thgear, for the
generator to consider and manage maintenance outages plans or other outdgesBuyer buys and

pays for capacity in the contract only the available capacity of the Seller up to the contractetityju

The contract may have provision fdret Generatotto pay a compensation to thBuyerin case of failing

to provide the committed available capacity during a period where there are shortages and load shedding
that affects theBuyer (or the consumeir® whom the Buyer resells energyhe purpose is to promote
adequate maintenance and availability of generation to avoid maintenance outages in periods with lower
reserves and optime generationmaintenance outagewhenexpected reserveare high

The ontracted energy is shaped with the demand profilethe Buyer As in the previous design, the
actual energy generated (the physical generation) is disconnected from the contracted quantity, and the
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contract becomes a risk managemesftsecurity of supphand financial instrumento setenergy and
capacityprices in advance

8.6. ANANCIAISUPPLYCONTRACWITHHXEDQUANTITIES

In a fixed quantity supply contract, the buyer and seller agree in advance, fixed amounts of energy and
capacity to be supplied by the seller and purchased bytheerirrespective of the actual generation and
consumption.This contract is designe shae risks between the two parties in the contracthis
contract is financial in nature, the obligation of the seller is to supply, but not to generate, and the
obligation of the buyer is to pay, not to consume.

Energy The contract commits to an energy sthule in advance (energy quantities defined for each
balancing periodfor example one hogr

w Eachbalancingperiod, the generator sell¢o the Buyerthe energy quantity defined by the
contract for this period, at thenergycontractprice. This isndependent of whether the Seller
(the generatoror Suppier/Trader aggregating different generatiorgeneratedénjects more or
lessthan the contractedenergy quantity (or does not generateyluring that period. If the
generator is generating more than the contracted energy, the difference is sold in the BME at the
price during this period. If it produces less, then the generator has to buy the difference in the
BME.

w Eachbalancingoeriod, theBuyerbuysthe contacted energy for this period at the contraatergy
price. This isndependent on whethethe energy takerby the Buyerat its CDBs)is greater or
less than the contracted energif.the Buyertakesfrom the grid (totalingsettlement meteriry
systems ints one or more CD¥more thanthe contracted amount, the ifferenceis boughtin
the BMEat the price for that period|f insteadit is lessthe Buyersellsthe surplusn the BME

This contract design totally disconnects contracted quantities from physical quamgéiserated and
demanded Therefore, contraaial agreements can be made to set prices and manage nighite
maintainng an economic dispatch that ensures efficient usk energy resourceggenerators are
dispatched according to their efficiency, i.e. position in the merit order list, regardless the contracts the
generators have committed with the yars)

Ge nerator sellsor buys

difference between ac tual generation

and energy sold in contracts
Ge neration is scheduled and in energy Balancing Mechanism
dispatched by SO (security
co nstrained eco nomic dispatch
based on variable ge neration
costsand hydro optimization or

Balancing
water management),

independent of contract // Mechanism
co mmitments , Market
7, / QONTRACT
) 4 /7 Buyerbuysba lancing ifactual
Generatorsubmits 4 zanaration Buyer pays wholesale energy consumption
\L;a:?;liiﬁglsésagd/ ’ physical contracted energy isgreaterthan contract
P P schedule - or sells surplusif actualis
P 4 AGenerator commits to a lowerthan contract
Z supply curve (contracted
SO energy schedule) with Buyer
Generation schedule and Auyer/Disco commits to
economic dispatch pay supply curve

and reserves for reliability,

¢ Al parties fulfill their commitments.
independent of contracts.

Differencesare cleared and paid through the Balancing
Mechanism (energy_ promoting efficiency.

Figure5 - FinancialSupplyContract wth Fixed Quantities
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Note: In practice, it is expected that a Buyer may have more than one contract and the energy
imbalance is calculated as the difference between total contracted energy and actual metered
energy taken from the grid.

Capacity The contratcan also include the buying and selling of capagitye general considerations on
capacity product in the market applieBhe contracted capacity can be defined as a number or a formula.
In principle, there is no relationship between the contracted @yaand the energy volumes contracted.
However, for commercial reasonas it isvery difficult to price and contract them separately, so in
majority of transactions, these are contractgntly.

For the Buyerhe contracted capacity serves to cover capacity obligations of demand participdumiles,
for the Sellerit establishes the @ammitment to make the generation capacisvailable. Therefore, the
contract must identify the power plants included to deliver the capacity commitment.

8.6.1.RESULTS FOFGENERATORHESELLER

Energy The generator benefitef the contractin ensuring a casfiow (contracted energy at contracted
energy price) independerttf whether it generate®r not. However, the contracted quantities become a
GRSYFYRE F2NJ G4KS 3ISYSNIG2N GKFG Ydzad o6S o0 #dAKIG
instead, actualgeneration is greater than contracteghergy the surplus is sold in the BMdnad the
generatoQ gevenuewill be the contract payments plus the sale of roantracted energy in th&@ME
Themainrisk for the generator is not being available to cover tinergy contract quantity at the time

when reservesn the marketare low and thereford8ME prices are high.

In summary:

w Generator energy revenuescontracted energy at contract price plus sales in Balancing
Mechanism if actual generation is greater theontracted energy.

w Generatorincome fromenergysale energy revenuesas defined in the previous bullgninus
variable generation costs for energy actually generatathus purchases ithe BME if energy
generated is less thatis contracted demany

w Similar to the previous design, this type of contact promotes efficient availability and variable
costs of generation, as such efficiency maximizes its results and profitability.

However, it is important to note and emphasize that the efficiency incerdiveghe effective
implementation of this type of contract requires ensuring a transparent economic dispatch, and
therefore requiresthe credibility of the System Operator and the adequacy of its operatjonal

planning, generation scheduling and dispatchlsoo

If the generator is available, it will be dispatched uniegsnot economicalaccording to theentralized
economic dispatch)n which caséhere ischeapergeneration availablén the poolthanits own variable

costsand therefore purchasing theshortfall to cover the contracted energy will be at a lower cost than

its own variable generation cosDn the other hand, generating more than contracted would be a result

of the dispatch and therefore the balancing energy pridébe the same orgreatd] G Ky (G KS 3ISy
variable costs, resultinthe selling in the BEin an extraprofit for the generator(although this extra

profit maybe marginal, always acts as an incentive to be available and dispatched when the prices in the
BME are increasing, what means that all cheaper available generators are already dispatched)
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If the contract includes also thesling of capacity, the Generation (Seller) will receive also a capacity
payment subject to availabilitgdepending on the terms of the contractdhe design of the capacity
quantity, conditionsand settlementprinciple would besimilar as for other conérct designs described
previously.

Indicative exampleA Generator with two Financial Contracts with fixed energy quantitimse contract
with a DISCGand one contract with a BPCthe graph belowshow hourly energy results (buying and
selling)

Geneator

Sells surplus

Buys when generation
less than total energy
committed\in contracts

(€))

Contract with Bulk Power Consumer

Figure6-CA Yl yOAL f [/ 2y (i N} OG NBadzZ G§a 2y GKS . dz2 SNIX

8.6.2.RESULTS FOFDEMAND(THEBUYER

TheBuyerbenefitsfrom covering its capacity obligations afrdm havingpredictableand smooth energy
purchase costsl he capacity obligation of the Buye(gsirtially or totally) contractuallytransferred to the
seller (the generator) as an availability or committed generation capacity obligation.

For ax hour (anenergybalancing perioy if the actual energyextracted from the gridby the Buyer
(measurel with the metering system at its CDRs)greater than contracted quantity, tHauyerwill buy
the shortfall (the uncontracte@nergy) in the BME Therefore, he Buyerpays if not fully contracted:

w Contractedenergy & contract energy prices; plus
w Non-contracted energy at price in trBRME

If instead the metered energy is less than the contracted quantity, the Buyer sells the surplus in the BME
at the BME price for this period (the Buyer is over contracteghiergy for that period)In that casehe

Buyer pays all the contracted energy at contract prices, but is compensated by selling the surplus
contracted energy in the BME at its price.

In summary, the energy purchase cost afeanand Participantesults asfollows:
w Energy purchase cost in contraatsinus

w Revenues from sales of surplus enef@hen energy contracted greaterthan the actuaknergy
extracted from the grid byhe Buye) in the BME plus

w Purchases in thBMEwhen contracted energy is less than acteakrgy extracted from the grid
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metered at CDPs

Indicative exampleA Supplierwith two FinanciaSupplyContracts with fixed energy quantities, hourly
energy results (buying and selling):

Supplier

Buys energy not covered by contracts

Sells surplus

Contract with Gen 2

Contract with Gen 1

Qax
>
Pl
w

Figure7 - Finarcial Contract results on the B&/NX &

A similar result applies for the contracted capacithe shortfall or grplus compared to the capacity
obligations will be cleared through tBMG at its price for the capacity thebalancing periodone year)

8.7. CAPACITYONLYSUPPLYOONTRACTS

This design is an option to allow a Demand Participant thatcbagracted energyonly generation (for
example with renewable energy) to purchase separately the capacity required to comply with its capacity
obligations.

Similar to the description of previous types of contracts, the contract can be designed as aashare (
percentage) of the capacity available of a Generator or a percentage of the capacity required by the
Demand Participant to cover its capacity obligatiofise contract can follow the design of availability
commitment including payment by theeller in cae the agreed commitment is not met and as a result,
the buyer is exposed to the balancing mechanism.

Alternatively, this type of contract could be agreed between two generators to cover possible shortfall in
capacity committed in contractésimilar to seondary trading) For example, if a Generatdhat has
committed 100 MW available capacity and needs to carry out an unplanned maintenance, the Generator
could contract the capacity from another generator that has a surplus uncontracted capacity to avoid th
imbalance in the BMC and the compensation payment for unavailabiligpplicable depending on
contract conditions.
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If a Generator 1 contracts capacity from another Generator 2, for the purpose of capacity balancing and
contractual obligations, it i©2 Yy AARSNBR |a AT G(KS O2y iGN} OGSR Ol
Generator 1.

w The capacity balance calculation for each Generator woulddiaal availability of the Generator,

plus capacity bough in contracts from another Generator, minus totalagpsold in contracts
(including capacity contracts selling to another generator).

8.8. CONTRACPORTFOLIGNDCGONCLUSIONS

In practice, competitive electricity markets are characterized by buyers and selleagimgnisks through
a portfolio of tools, mainlyportfolios of different contracts plus, in more advanced and sophisticated
markets, financial instruments, future markets, etc.

The balancing mechanisms are the market instrument that allow diversification of buyers and sellers,
contract design and portfm in a power sector thapromotes efficient use of resources through a
centralized economic dispatch.

It is reasonable to envisage that initially the market in Pakistan will start with generators or demand
participantsadopting oneor two types of contract designHowever, as experience develops and there is

a better understanding of risks and benefits of each contract designparticipants willmove to a
portfolio of a mix of different types ofontracts tailored taheir needs or specific characteristics.

The examplesshown previously for each contract design correspdondsgsults,imbalancesand revenues
if the parties usenly onecontract designHowever, a similar assessment can be done foorfolio of
different types ofcontracts (any possible combinatn, e.g. a Generain FollowingSupplyContract and
one of more FinancigbupplyContracts with Fixed Quantitieshhe parties will undertake such kind of
analysis before selecting a portfolio of contract.

The allocation of imbalance risk varies dependingontract designFor example, for energy

w If aSupplieror Bulk Power Consumer procures withad Following Contract®vering all (100 %)
of its energy, the demand will have no energy imbalance.

w If allsupplycontracts are designed as generation foliogs the only energy imbalances that will
exist are for the demand, as percentage / share established in the contract(s) is different to total
actual energy requiredlhe transactions in the balancing mechanfsmenergywould be among
demand participantnly.
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9. COMMERCIAALLOCATIORFPREEXISTINGCONTRACTS

9.1. NEED FOR COMMERCIAL®@CATION

By commercial allocation, it is meant that the current generation procured as single buyer will be
commercially allocated to dISCOand KE, based on a criterion (explained below). As CTBCM is designed
as bilateral contracts market in which DISCOshsikllowed to have bilateral contracts with generations

in order to meet their capacity obligations. In order to calculate the need for new capacity, each DISCO
must know in advance that how much it has already contracted. Through this allocation, e@¢h Wil

be assigned a fixed quantity (subject to revisions in future) from the already contracted capacity so that
their future needs can be calculated based on their demand forecasts.

9.2. STUATIONBEFORE THETBCNMNBTART

Currenty in PakistanPPAs and EPAavesimilaiities with theGeneration Followin@upplyContractas
describedpreviously However, theDISC® as demand did not sign the purchase agreements, and the
sellers (generators) invoices to one pafpyeviously WAPDA acting as Single Buyer, @RPA oNTDC

in representation oDISCOand to theCPPAG acting formally as the agent eich and alDISCOand KE

(for the share that it procures through CRBA

Currently,PPAs have, in general terms, the following featdoeghermal generation or generation with
capacity payments

w Energy costare pass through.As established in the Grid Code and the NTDC license, the
generated energys decided by the SO based oneconomic dispatchvithin systemconstrains

w Available Cpacity is paid regardless the generator is generating or not, i.e. cajsteike-or-pay
cost

w If contracted available capacity is not met, liquidated damages shall apply

w Some PPAs have minimum energy generated conditions, i.e. energgrtalay costs

9.3. PREPARATIONS FOR THEBCM

In the CTBCMuture procurementswill be through bilateral contractsThe future procurement will be
done directly by DISCOs through facilitation from the [R#e existing agreements will be managed by
SPTand will be commercially allocated to DISCUss will ensure a smooth transition and avoid the
hurdles that will bdfaced if the contracts are legally assignedi&COand KE. However, this option can
be considered at later stages of the markelegallybilateralize the market

For the commercial allocatioof the existing PPAs arithergy Purchase Agreemel(EPAsinto bilateral
contracts there are two aspects that need to be addressed:

1 Legal aspectdModify the existing?PAAs with alDISCOand KE

9 Allocationaspects:Capacityand energyof each existing PP#& EPAo be allocated to eacBISCO
and KKin their supplier role)in the bilateral contracsz KSNBA Yl T SNJ NBEFSNNEBF
capacity and energy
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This section describabie impacts of different allocation factothat can be used to decide how to
allocate the contracted Capacity and Energy in the existing PPAs and EPAs to the new bilateral contracts
to be established to start the CTBCM.

Theobjectiveis toallowin the CTBCMII the contractdesignsdescribed bedre in this documentEach
Participant will have the freedom to decide the type of contract it will, ysevided that for regulated
distributionlicensees (in their supplier role until licensed as suppliewsjtracts will be subject to review
and approwal by NEPRA as regulator.

However, the existing PPAs and ER#&s legal limitations to be integrated into the CTBIGM way that

theseOF y Qi 0SS O2y@SNISR Ayid2 I|ff {Eodample the cdrycts NI O
do not foresee thatgenerators will have to participate in a BMBerefore it is required toselectthe

contract desigrthat better fitsthese limitations The Generation Following energgupplycontract with

available capacity obligatioshould be the type of contract to beonsideredprovided that it adayps to

transform theexisting PPAs and EPA® bilateral contracts thatdo not participate in the BME arzin

be integrated withallnew market contract designed as previougdgscribedn the report.It is important

to mention here that the sellers with the legacy agreements will not be impacted in any manner with the
commencement of the CTBCM.

In GenerationFollowing supplycontracts, the sellersdo not haveenergyimbalances, butthe demand
Participants that are the BuygrSuppliers DISCOand others) andBP @) will haveenergyimbalances.
The bilateralkcontractwould buy a share(percentagepf the generated energgnd contracted capacity
independentof actual energy taken frorthe grid by the Buyeor its actual capacity obligatiomherefore,
the energy result of the bilateral contracts allocated would be that tradinpérbalancing mechanism
for energy(BMEWwill applyonly tothe Buyes (DISCOasSuppliersor other Suppliesreselling to demand
or BPCkx

All bilateralcontracts resultingrom Allocation, shall be registered in the Contract Regjst requirement
for the MO to carry out itsfunctions of administering the balancing mechanisms dajculatingthe
imbalance between contracted and actual quantities.

9.4. ALLOCATIORRITERIA

In order to implement the Generation Following Supply Contracts for the bilateral market, for each
existing PPAs and E®A is necessary to define what share (percentage) of emghement willbe
allocated to each one of thexisting DISC{s their role ad_ast ResorSuppliers) and KE (for the share
that it procures through CPP®3).

The definition of these shares cae bone in different ways, so it will require to choose the one that
better fits the objectives of the new market. This is a very sensitive decision, because depending on the
chosen option, the resulting generation costs for eBdBCQ@nay be different. Tisiis mainly because the
demand profile of eacISCGs not the same.

Today, the generation costs are charged to I&COand KEhrough the Energy and Capacity Transfer
Charges, which are the saner unit)for eachDISCO and K&nd applied to the eargy demanded by
eachDISCO and Kidad proportionally to the peak demand of each. However, and even if these charges
are the same for aDISCQghe fact that each has a different load factor, means that:
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w DISCOwith low load factor, pay proportionally me for capacity than for energy, and therefore
the resulting total generation costs is higher compared with the total generation coSid$@0s
with higher load factor

w DISCOwith a high load factor, pay proportionally less for capacity than for energytherefore
the costs are lower.

If afixed allocation criteriotis usedor severalears, the following exampkhows consequencés terms

of costs for each DISCO. Followgngphs showshe evolution of Average Power Purchase Power Prices
for all DECOs for two different time periods, 2019/2020 and 2024/2025, where it is noticeable how this
difference increases

2018- 2019 2024- 2025
14.0 18.0

12.0 16.0

i 1

I I
10.0
12.0
8.0 I 10.0 I I I I
6.0 8.0 I
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2.0 4.0
2.0
O O O O O O O O O O '
(OO O O O O O O XS &) oO.0 .0 .0 .0 .0 .0 .0 .0 .0
CLLELLECLECLLELL PP LS
< < < ST RGO KRG G R OGEO S
Gr XS VYR o CFEFEFE L ELE
Capacity m Energy Capacity m Energy
Figure8 - Average Gen Prices 2017/18 Figure9 - Average Gen Prices 2024/25

Based on the previous description of the Generation Following design, the allocdtitie existing
contracts to theDISCOand KE will be decidegtlringthe implementation phase.

The methodology used shall ensure that the sum of the percentages in contracts (foortiraercial
allocationof a PPA or an EPA) withISCOand KEalways adds 100%
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10. CONTRACKREGISTER

The Market Operator will implement, update and maintain a ConttaRegister Participants are obliged
to register information on all contracts with the Market Operator to be able to calculate and settle
imbalancesThe Contract Register will include:

1 The contracted Quantitiesixed, percentages or formulae to calc@dhe contract amount
I The metering location

1 Contract period

1 Procedure for termination etc.

The MO will use the Contract Register:

w To determine energy and capacity balancing quantities, information in the register will include
parties, duration, points of sale and purchase, if the contract is energy only or energy and
capacity, energy quantities and contracted capacity (payment failable or committed
capacity).

w For preexisting PPAthat establishes energy price as variable cost of generatiom energy
price will be registered by MO. Fany new PPA, the Seller will provide as information for the
register, the components and fonula for thevariable cost of generationThis informatiorwill
be communicated to the System Operator to be used in the Security Constrained Economic
Dispatchand to determine energy balancing prices by the Market Operator.

The information forContract Register will be obtained through Market Participation Agreement
(MPA) The template of this agreement will be developed by the MO and will be approved by NEPRA.
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11. MARKEDESIGNENERGBALANCINAMECHANISM

When parties contract bilaterally using @&twork shared with others, the market needs an energy
Balancing Mechanistrecause there is always tendency to deviate from the contracted amoBnastical
implementationof the bilateral contract markenay face challenges, as the energy generated wilbe
able to follow exactly the consumption of tllkemandthat are parties in the contract, nor thdemand

will be able to adjust consumption to follow the generation pattern of the seller ictimtract Moreover,
network constraints may limit energy gerated or supply. In summary imbalances will exist and therefore
it is critical to have proper pricing mechanisms for those imbalances to be fair teelers as well as
buyersand to avoid creating distortions or additional cotat burdens one or dter party.

In the CTBCMhe Market Operator will administer the Balancing Mechanism to clear differences arising
from contractual agreements. The centrally administered Balancing Mechanism is designed to achieve the
following objectives:

w To enhance compiion and transparency, by creating reference competitive energy prices that
can be used in the negotiation and design of bilateral contracts;

w To facilitate contracting and allow different contract designs, by clearing difference between
actual / forecastd demand (or exports) or available generation (or imports), and energy
committed in medium to long term contracts (including import and export contracts);

w To provides price signals on lack of adequate reserves or surplus generation.

The Energy Balancingeehanism allows a free contract market environment where Participants agree
long and medium term buying/selling agreements, harmonized with the realities of maintaining a
balanced and reliable system (that imposes system security constraints) and thalieedtreconomic
dispatch to optimize use of available generation resources and promote efficiency among generators
competing for dispatch. The energy Balancing Mechanism will ensure the following:

w All energy injected to the grid is paid either through PER#s/bilateral contracts, or through
the Balancing Mechanism;

w All energy taken from the grid is paid either through PPAs/EPAs/bilateral contracts or through
the Balancing Mechanism.

11.1. ENERGYMBALANCES

The purpose of the balancing mechanism for energy settbe the difference between energy quantities
agreed in contracts (bilateral) and the physical results of the generation scheduling and economic dispatch
and real time operation by the SO within system security constraints (and including losses)fumhd ac
energy extracted from the grid by the demand Participants. Actual wholesale energy quantities are
determined through the commercial / settlement metering systems in the CDPs and any adjustments that
may be required based in market metering procedutagising into consideration the metering system
register, plus for Demand Participants, the uplift to add transmission losses to be covered by the demand
(if ultimately chosen).

The following parties are injecting or taking energy from the grid, and thexgfossible parties in the
BME (balancing mechanism for energy):
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Generators (and Supplier/Trader representing generation)

w

The energy injected is determined for each hour of the month, resulting from the
commercial/settlement metering system and the markegtering procedures. The integration of
the hourly energy is used to determine daily, monthly, and annual energy injected in the market.

The committed energy in contracts is determined for each hour of the month totaling the energy
sold in contracts by th&enerator for that hour, using the information in the Contract Register.

As described before, each contract must establish a formula or fixed quantities to determine the
contract energy schedule on hourly basis. The integration of the hourly total abett@&nergy
schedule determines daily, monthly, and annual energy sold by the generator in the Contract
Market.

The hourly energy imbalance is calculated as energy injected (first bullet above) minus total
energy contracted (previous bullet). For a Generdtilly contracted with Generation Following
design (and the commercial allocation of PPAs and EPAS) imbalances will always be zero as the
energy bought in contracts is the energy injected to the grid at CDPs.

The integration of the hourly energy imbalanis added to calculate daily, monthly, and annual
net energy imbalance of the Generator. Imbalances can be positive or negative, so the addition
shall be made with the respective positive or negative signs. It is important to mention here that
the imbalarce for each hour will be values at the corresponding marginal price of that hour before
the aggregation at daily, weekly or monthly basis.

Imports: For the purpose of administration of the market, an electricity import will be considered as a
DSYSNI yFRD@ORE Ay GKS AYIUSNYlLGA2ylFf AyUGSNO2yySC
Participant that is the purchasing/import party in the contract. The purchasing party will be registered

with the Market Operator and will be treated as a Generator. Thdraghbetween the purchasing party

and the seller will be outside the market.

w

The energy injected is determined for each hour of the month, with the commercial/settlement
metering system in the international interconnection. The integration of the houmty@y is used
to calculate daily, monthly, and annual energy imported in the market.

The committed energy in an import contract is determined with the energy schedule coordinated
by the SO with the relevant system operators of the other power system(€piasnitted
exchange or exchange nomination. In this case, the commitment is defined by the hourly energy
schedule in the interconnection agreed at least one day in advance by the SO or the system
operators involved in the management of the import transnadasiink (and any modification
agreed in advance to the hour during the day).

The hourly energy imbalance is calculated as actual energy injected (first bullet above) minus
energy import committed/nominated and agreed in advance by the SO with the entities
responsible of system operation in the other power system(s) (previous bullet). This means, that
the imbalance for cross border exchanges reflects the difference between the exchange agreed
in the coordination and planning of the system operation, and dbtial energy received. The
integration of the hourly energy imbalance is added to determine daily, monthly, and annual
energy imbalance in the import, which can measure the deviations of the purchaser from imports
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Demand Participant Distribution licensees (last resort supplier€pmpetitive Supplier reselling to
demand, and Bulk Power Consumers (BPCs) participating in the market:

w ¢KS SySNHe SEGNI OGSR FTNRY (GKS 3INRAR déamiired ¢ 6 K 2
for each hour of the month at the corresponding CDPs, using the commercial/settlement
metering system and the market metering procedures, plus the uplift to add the losses. The
integration of the hourly energy is used to calculate daily, montlhd annual energy extracted
and bought in the market.

w The total energy purchased in contracts is determined and totaled for each hour of the month,
with the information in the Contract Register. As described before, each contract must establish
a formulaor fixed quantities to determine the contract energy schedule. For Demand Participants
fully covered with Load Following Contracts, the imbalance would be negative and correspond to
the transmission losses (if not covered under contract), for that Ppatitito pay its share of the
transmission losses cost. The integration of the hourly total contracted energy schedule will be
used to calculate daily, monthly, and annual energy purchased by the Demand Participant in the
Contract Market.

w The hourly energimbalance is calculated as wholesale energy extracted (first bullet above) minus
energy contracted (previous bullet). The integration of the hourly energy imbalance is added to
calculate daily, monthly, and annual energy imbalance of the Demand Participant

Exports For the purpose of administration of the market, an electricity export will be considered as a

5SYFYR aO2yySOGSRé Ay (K Sand rgpieSentyd il the pidrket by tyiel S NI
Participant that is the seller/export party in the coatt.

w The energy extracted is determined for each hour of the month, with the commercial/settlement
metering system in the international interconnection plus an uplift to include transmission losses
(if ultimately decided). The integration of the hourlgexgy is used to calculate daily, monthly,
and annual energy exported.

w The committed energy in export contracts is determined with the energy schedule coordinated
by the SO with relevant system operators of the other power system((s) as the committed
exchange or exchange nomination. Similar to imports, the commitment is defined by the energy
export schedule in the interconnection agreed at least one day in advance.

w The hourly energy imbalance is calculated as energy extracted / delivered in the interhationa
interconnection (first bullet above) minus energy export committed/nominated and agreed in
advance by the SO with the entities responsible of system operation in the other power system(s)
(previous bullet). This means, that the imbalance for exportecesithe difference between the
exchange agreed in the coordination and planning of the system operation, and the actual energy
sent. The integration of the hourly energy imbalance is added to determine daily, monthly, and
annual energy imbalance in the mott, which can measure the deviations in the export
arrangements.

Traders andCompetitive Supplies (suppliers selling only to BPC#)s traders an€Competitive Supplier
will be buying and selling at the wholesale level, therefore, depending on the ofpEmtracts, will be
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subject to balancing mechanism. As these entities will not have any physical generation or consumption,
there balancing will be calculated in the following manner:

w The total energy bought through contracts will be calculated on lydwakis using the information
in the contracts register. If the calculation of the contracts requires physical measurements, the
information will be obtained through metering system at the corresponding CDPs.

w The total energy sold through contracts wiét balculated on hourly basis using the information
in the contracts register. If the calculation of the contracts requires physical measurements, the
information will be obtained through metering system at the corresponding CDPs.

w The imbalance will be aallated as the total energy bought through contracts (first bullet) minus
total energy sold through contracts (second bullet)

11.2. ENERGBALANCINGRICINGMARGINAIPRICING

As the Energy Balancing quantity will be calculated for each hour (each energy balzeraiak), the
pricing of the balancing mechanism for energy will also be hourly. The energy balancing price will be based
on the marginal cost principle as described below.

Energy balancing prices will be determined basedyeneration variable cosused ly the SO in the
economic dispatch of the power system. The generation variable cost will be as declared by the generator
in accordance to the Grid Code and, forjesdsting PPAs, the variable costs in accordance to the energy
O2y UNJF Ol LINX & &d NEPRA generatiprQdtifdetéziination. For the purpose of the energy
balancing price calculation, the following considerations will apply:

w Any must dispatch generation (for example, Wind, Solar,-&®uiver Hydro, Take or Pay
commitments) is consieted with variable cost zero.

w !'y@& 3ISySNI ilokgengratabyFsgskeid SeRutity constraints (any generation that would
not have been included in the economic dispatch should there be no system constraints) is not
considered fosetting theprice andappropriate provisions will be established for such cases

w For hydro generation with reservoirs, it is recommended to consider as variable generation cost
0KS 2LIR2NIdzyAide O2aild 2F GKS g+ GSNI ad2Nr 3Ss dz

The SO will cay out the generation scheduling, and dispatch using adequate software model and inform
the results the day before on its website and electronically to the MO. During daily operation, the SO may
modify the dispatched generation schedule (an economidispatch) to adjust to actual conditions being
different to expected in the day ahead operational plan, the new dispatch schedule information and
justification will be made public at the end of the day in the next daily operation report.

In summary, at the eshof each day and for each hour, the results of the SO economic dispatch will result
in a list of generations dispatched with the corresponding variable generation cost determined as
described above.

The BME price will be on hourly basis calculated threudtailed methodology which will be developed

by MO and will be approved by NEPRA. This pricing signal will deliver better economic signals, and will
require for the SO to have in place a robust and well tested economic dispatch software that incagporate
system security constraints, and preferably also water value for hydro.
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11.3. SETTLEMENT OF TENMERGBALANCINB®IECHANISMS

For each hour of each day, the MO will calculate the following for the balancing mechanism for energy:

w For eactParticipant, the energy imbalance quantity resulting from real time operation (metered
data plus adjustments as applicable including the uplift for transmission losses and total
contracted energy schedule, as described in the section on contract d€Sigcison8) and the
section on transmission loss&Sectionl3).

w The hourly energy imbalance price with the information provided by the SO on variable
generation costs and the results of economic dispatch and real time operation for that hour.

For each Participant, the monthly settlement for tB&ME will be determined totalling the value of the
hourly energy imbalances, calculated hourly as:

w The imbalance quantity (negative if buying, positive is selling);
w Multiplied by the energy imbalance price for that hour.

If the monthly net result (the integtion of the hourly imbalance cost) is positive, the Participant results
a Seller in the Balancing mechanism for energy for the monthly settlement.

If instead the monthly result (the integration of the hourly imbalance cost) is negative, the Participant
results a Buyer in the Balancing mechanism for energy for the monthly settlement.

The MO will post these settlements on its website on daily basis so that objections/errors/omissions are
rectified at earlier stage. In the monthly settlement (which willude all reconciliations from the daily
calculations), the MO will calculate and inform:

w For each Participant, the monthly energy quantity in the balancing mechanism for energy, energy
balancing prices, and the amount the Participant must pay (if mon#sylt is negative) or will
be paid (if monthly result is positive)

w The total amount to be paid by Participants for the Balancing mechanism for energy (purchase of
negative monthly energy imbalance).

w The total amount that will be paid to Participants fotesain the Balancing mechanism for energy
(sale of positive monthly energy imbalance).

11.4. SETTLEMENDOCUMENT

Each month, the MO will prepare the Settlement Document, which will contain all the information
required by the Participants to proceed with thedédral invoicing. For all types of contracts and based
on the information collected from the commercial settlement metering systems, the MO will prepare for
each settlement period of the month, also the information regarding the centralized administered
markets, such as the Balancing Mechanisms, transmission losses calculation and allocation, etc.

The fact that this document will be prepared based on a commercial metering system that complies with
the Grid Code specifications (included accuracy and infoomaecurity) and is subject to the monitoring
process as indicated in the same Code, makes that the Settlement Document will be the reference
information for the settlement between the Participants.
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Any discrepancy between information produced by thetiegants and the Settlement Document, will
have to be solve with the intervention of NTDC, responsible for the data accuracy and the MO, responsible
for the calculations required to produce this paper.

The Settlement Document will be posted on the oalportals of the MO and it is recommended to make
it accessible without any restriction, as a way to cement the transparency in the market.
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12. MARKEDESIGNCAPACITYOBLIGATIONS ANDAPACITBALANCING

MECHANISM

12.1. CAPACITYOBLIGATIONS ANBRM CAPACITY

In addtion to energy, the electricity market will include the trading of capacity, designed under the
following principles:

w

w

w

Long term reliability of supply should be achieved at efficient price;

Aregulatedmechanismito quantify the capacity interchangeandthe pricesto be applied to
these interchanges

The mechanism should provide incentives for timely new generation investments, and as
necessary adequate generatieapacity and adequate reserves (generation technical and fuel
availability) to ensure suppburing peak demand and unexpected extraordinary circumstances;

Ensure adequate firm capacity for critical situations (e.g. dry periods/low hydrology, high
demand during summer);

Provide stability and predictability to attract sufficienterested investors and competition.

Each and all Demand Participants will have Capacity Obligations (e.g. Participants tbaigetitive
Supplies or DISCO$as Last Resort Supplierd)ave the obligation to contribute with a share of the
required fim capacity to ensure reliable supply (with adequate reserves as defined in the Grid Code). The
Capacity Obligation would be determined as the Demand Participant share (or its participation) in the
generation required to supply the system peak plus reserves

A Demand Participant can cover its Capacity Obligation through firm capacity it owns or contracts, and
purchasing any shortage in tfgalancing Mechanistior Capacityadministered by the Market Operator.

Generators can sell Firm Capacity through contraamid the urcontracted available capacity in the
Balancing Mechanism for Capacity

w

Firm Capacity for thermal generation will be calculated based on historical availability; and for
new power plants without a history of actual availability, based on ty@icailability for similar
technologies and dependable capacity through tests monitored by the System Operator.

For hydro, firm capacity will be determined simulating dispatch under dry conditions and
assessing maximum capacity it can deliver constahtiyng the peak period, or as the average
capacity during the peak period. The determination of firm energy or firm capacity of a hydro
power plants is usually carried out with simulation and optimization models, which are also for
medium term planning

For variable renewable energy technologies such as solar, wind araf-river hydro, a proper
methodology will be established to calculate their firm capacity based on their contribution to
the system security.
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12.2. BALANCIN®MECHANISM FORAPACITY

The Balanog Mechanism for Capacity will complement the capacity obligations of each market

participant, providing a mean to settle the eventual differences that may exist between the capacity

demanded and actually provide@he purpose of the balancing mechanison éapacity is to conciliate

the difference between the capacity obligations of Demand Participants and the available capacity of
Generatorgduring critical hourswith the capacity contracted (bought or sold in contracts).

Demand Participant with capagibbligations and generation selling capacity in contracts will participate
in the Balancing Mechanism for Capacity (BMC). Additionally, power plants with uncontracted available
capacity that can be committed arade dispatchable will offer their capacitp the BMC.

The Balancing Mechanism for Capacity will be executed once a year, during the two first months after the
end of each fiscal year.

Following paragraphs outline the procedure for the settlement of this Balancing Mechanism.

12.2.1.SrePL: IDENTIFICAON OFCRITICAHOURS

For balancing purposes, the Capacity provided by generators and taken by the demand will be calculated
for thel" Critical Hours. The critical hours are those hours of the previous year, in which the power system
is at maximum stress. lrinciple, these hours are those in which the amount of reserves of the system
are minimal.

The System Operator will be responsible to develapethodology which should be approved by NEPRA,
for determining these hours, considering:

w The characteristi® of the demand;

w The production of wind and solar generation (which, for their characteristics, will not be
providing reserve);

w The specific characteristics of the constraints associated with hydraulic generation;
w The generation maintenangdans; and
w Theregulation requirements of the whole system.

During the first phases of the implementation of the Balancing Mechanism for Capacity (BMC) and until
such methodology will be completed, the critical hours will be those in which the total demand were
higher.In principle, in order to avoid volatility in the determination of these hours (and the associated
Capacity determinations) it is considered that these hours will be among 50 and 100.

Due to the load curves characteristic of Pakistan, the most loaded hours will occur typically between June
and September. Once these hours be identified, the System Operator will communicate them to all
Market Participants.

As an example, in the followirgA 3dz2NB X GKS GONRGAOFf K2dz2NEé O6KAIK
2018 are represented in orange.
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Critical Hours (2018)
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Figure10¢ Most loaded hours in 2018

12.2.2.STER2: ACTUAIAVAILABLEAPACITY FEGBENERATORS

The amount of power capacity that witle credited to each generator, for the capacity balancing
mechanism (expressed in Myéar), will correspond to the capacity delivered by such generator to the
423GSY RdANAyYy3I (GKS GaONRGAOIE K2dz2NBED ¢ KAE orOF LI O
immediately after the end of the year, as the average production availability of each generator or power
plant during the identified hours.

The production availability, calculated by the System Operator for each hour will be different depending
on the type of generator involved:

w For variable renewable energy plants (without storage): The production availability will be equal
to the generation of such plant at each critical ho8pecial consideration will be given to energy
curtailed due to transmissn constraints

w For nonenergy limited power plants (capable to provide firm capacity): The production
availability will be equal to the availability communicated by such generator or plant to the
System Operator, following the prescriptions establishrethe Grid Code;

w For energy limited power plants (hydro power plants): The production availability will depend on
the type of regulation capability of the plant.

0 In case its regulation capability is monthly or shorter: They will be treated as variable
energy resourcedaking dueconsideratiorof the plants having reservoirs and limited by
operational constraints

o In case its regulation capability is annual or longer: They will be treated asnesgy
limited power plants.

w For import power (in which ther are no compromises for firm capacity): The production
availabilitywill be decided as per nature of the contrath other cases, NEPRA will decide the
way to determine the value, based on the recommendations issued by the System Operator.

The determinaton of actual availability of generation will be a responsibility of the System Operator
(SO) in accordance with the Grid Coded its implementation operational procedures, based on:

w Maintenance outage plans and actual outages;
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w Availabilitydeclarations of each power plant / generation unit, before each day as part of the
operational planning and day ahead generation scheduling, and adjustments to availability
(changes) declared / informed by the generator during daily operation;

w Tests throup the SO instructing the generation to increase its generation to the declared
available capacity or, if the unit or power plant is not generating, instructing the startup and to
deliver the declared available capacity;

w If the unit or power plant is not dpatched for a significant period, the SO may audit operational
book at the power plant to confirm no maintenance was done during that period except for
maintenance informed by the generator in advance and coordinated and authorized by the SO.

The SO wilpublish in its website operation reports (daily, weekly, monthly and annual) the declared
available capacity and actual available capacity for each Generator, and any availability different than
declared which was identified through the tests and auditsalibed above. Additionally, the SO will
provide this information electronically to the MO.

12.2.3.STEF3: CAPACITIREQUIREMENTS BY TMIAND

The annual capacity requirements by the demand, that is the amount of power that each market
participant serving load isbliged to obtain for each year in which it has carried out operations in the
CTBCM, will be calculated by the System Operator according to the following formula:

60YOO p 0 zp YO
Where:
APRs the Annual Power Requirement of the particular demand (BPC or group of loads);

PDis the averagd’eak Demandby a particulardemand referred to the transmission
d2a0SYZ RdINAYy3I (GKS GaONRGAOFE K2dzZNARE NBIAAZ

P_are the averag losses in the transmission system; and
RMis the Minimum Planning Reserve.
’The Minimum Planning Reserve for the Pakistani system will be calculated Biatireerand submitted

to NEPRA for approval. The Minimum Planning Reserve shall be expresgegt@néage of the whole
system demand and it will be the minimum reserve required to:

9 Assure secure operation of the system at all times (operational reserve); plus
1 The minimum amount of reserve required to comply with the limits established in theQadd.

NTDC, in the Indicative Generation Capacity Expansion Plan will propose the values to be used for the
second item.

Calculation Example

Assume that:

1 The average load of a BPC, registered by the metering system, during the 100 critical h
been14.6 MW.

I The losses in the transmission system, approved by NEPRA, were 3.0%

CTBCNMDetail Design Report _3/030/01/2020 68



MRC Consultants & Transaction Advisers

I The System Operator has estimated the minimum operational reserve (for properly
frequency) in 4.0 % of the load.

I NTDC has estimated that the minimum reserve, necessargomply with the LOLP df?
established in the Grid Code is 12.0 %

T NEPRA, upon request of the SO, has approved a Minimum Planning Reserve for such yeg
Therefore, the Annual Power Requirements of such BPC, which will be used for balancing purf

60YOOG p 0 zp YO p@zpdiozppe 8 EAR

12.2.4.STEA4: CAPACITBALANCES OF EAdARKEPARTICIPANT

The Market Operator will calculate the Capacity Balance of each Market Participant using:

I The information provided by the System Operator in relation with the Credited Capacity of
generators and the Annual Power Requirements of the demand, and

1 The information included in the registered contracts.

The Capacity Balance of each Market Participant will be determined as the difference between the
credited capacity and the power requirements taking into account the capacity purchased or sold through
bilateralcontracts with other market participants. It will be calculated as:

66 666 60Y 60 6°Y
Where:
CBis the Capacity Balance of Market Participant
AAG is theActual Available Capacity Market Participant
APRIs the Annual PoweRequirement of Market Participant

CPRis the capacity purchased by Market Participafiom other market participants
through bilateral contracts, which have been registered with the Market Operator.

CSis the capacity sold by Market Participanto other market participants through
bilateral contracts, which have been registered with the Market Operator.

For appropriate delimitation of capacity responsibilities, all the contracts registered with the Market
Operator, regardless of their type, should clearly indicate the capacity that it is purchased and sold and
the entity which will be responsible for tleapacity balance.

Calculation Example
Assume that:
1 Generator G1 has an installed capacity of 100 MW.

1 G1 has signed two contracts, with Supplier S1 and Supplier S2. The contract with Suppl
a generation following contract, with a guaranteed capacity of 60 MW. The contract
Supplier S2 is a supply contract, with maximum capacity of 36 MW.Hrcbatracts it has beer
stated that the suppliers receives firm capacity (the obligation to provide such capacity
on the generator G1).
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I S1 has signed a contract with BPC1. The maximum capacity stated in the contract is 60
has signed a cordict with BPC2, with maximum capacity of 35 MW. In both cases it was §
that the balancing responsibility of BPC1 and BPC2 has been transferred to their supplie

f S5d2NAYy 3 GKS GONRGAOIT K2dzZNREY
o The average availability of G1 (credited capacity) walg\8/
0 The Annual Power Requirement of BPC1 was 58 MW.
o The APR of BPC2 was 37 MW.

Therefore, the capacity balances of each market participant are:

1T 66 YYw mMiw MW w@E W s
1 66 mMHhw vPw @MW 10w 4o
T 66 mbow oo o@w o K

Which means, for balancing purposes:
1 G1 has to purchase 9 MW to comply with its obligations
1 S1 will offer 2 MW to the balancing market
I S2 has to purchase 1 MW to comply with its obligations

I BPC2 has exceeded the maximum demand agreed with its supplier in 2 MW. Howéfver
the contract transfersts obligations to the supplier, it Isanot to purchase this amount in
the BMC. This excess has to be settled bilaterally, according with theeslagseed in the
BPCZ252 contract.

12.2.5.STERS: DETERMINATION OF TREFERENJECHNOLOGY

The price of the capacity will be determined by the estimating the cost of the most economic generation
unit capable to provide 1 MW of capacity (and associatedenErgy2 Yt @ F2NJ 6§ KS RS G SNXYA

This capacity cost (expressed in PKR/MW.year), corresponding to the most appropriate technology (least
cost technology), will be calculated by tRéanneryearly, utilizing the information provided by NTDC in
the latest approved Integrated Generation Capacity Expansion Plan. For such purpose it will consider
different generation technologies, determining for each of them the levelized investment cost and the
NE@SydzSa GKIG GKAA LINPB83OGTf o XK&EURBRZ0AFA K IRBENRY 8SE§
1 Estimated project investment cost.
0 The costs of the project may include, among other inputs:
A Equipment costs;
Site acquisition costs (land);
Engineering, procurement, project management @odstruction costs;
Legal costs;

Interconnection costs of the transmission network;

> > > > >

Construction costs and interconnection of fuel pipelines, if applicable; and
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A Mobilization and contingent costs.
o0 Estimated financial costs of the project

o The assumed econam operating life of the Reference Generation Technology,
considering the salvage value after that operational life.

0 An appropriate discount rate, which shall be prescribed by NEPRA.
9 Estimated Revenues: They will be calculated by comparing the systeninaigsgces at the
RSGSNX¥AYSR GONRGAOIE K2dzZNEé¢ YR GKS @FNRFO6f S
if the system marginal prices had been higher than the variable costs of the evaluated technology

the generator have been dispatched aimavill obtain revenues equal to the difference between
these two values.

The levelized fixed cost of the technologies evaluated will be calculated as:
0 "OYD '06'YQUL 0 @i QQo
Where:
LFTis the levelized fixed cost of the technology being eaid;
LICs the levelized investment cost; and

RevMarketare the simulatedrevenues this technology would have obtained in the
energy market.

The reference technology will be that of lower levelized fixed costs.

12.2.6.STEFG: DETERMINATION OF KERPACITY RGE

TheMOwill determine the price for the capacity balancing mechanism making use of two curves: A supply
curve and a demand curve (see Figure 2).
f ¢KS adzllX & OdzNBSY ¢KS |Y2dzyd 2F OF LI OAGe a2F
market paricipants with a positive balance value (capacity surplus). This capacity is considered
offered in the balancing mechanism as a price taker.

1 The demand curve: The demand curve will have two sections. The mandatory part and the
efficient part.
0 CKS GYNWRIEEOGA2Y 6Aft AGHNL G LRAYEG '3 ¢
a price equal to two times the levelized fixed costs of the reference technology, and
extends horizontally to point B, which corresponds to the sum of the capacity balances of
all market participants with a negative balance value (capacity deficit).
0 ¢KS GSTTAOASY(lé¢ aSOlazy gAtft adrNI Id LRA
determined by the intersection of the levelized fixed cost of the reference technology and
(KS 6STFFAOASY(E RSYIYR fS08t @
CKS AGSTFAOASY (¢ Rbnyof pdwer thitde fsystdndishoulK Kavel Y
installed, in the long range, to achieve the optimum level of reserves. The optimum level
of reserves for the Pakistani system will be calculated inl@€ERand it should be
approved by NEPRA. This value wilkthleulated as:
, P YO

‘000 00 ..
v p YU

Where:
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EDLis the efficient demand level (Point C)

S CBive is the total amount of capacity required by the market participants with
negative values of balance (capacity deficits)

REs the efficient level of reserve
RMis the minimum level of reserve, determined in Step 1
0 ¢KS aSTFAOASY (¢ aSs Ol ieng,withthe safeSloge Sipytb goiRt O dzN.
D, which corresponds to 80% of the levelized fixed costs of the reference technology. The
capacity prices will be capped at such level.

2* [levelizedfixed costof

B / the referencetechnology
Ae
Capacity
1* [levelizedfixed costof
C / the referencetechnology
D

Efficier]t 0.8* [levelizedfixed costof
Capacity the referencetechnology

Demandmandatorycurve Capacity

Demancdefficientcurve
Supplycurve

Figurell ¢ Demand and Supply Curves for the Capadialancing Mechanism

The capacity price, which will be used in the Capacity Balancing Mechanism will be the intersection of the
demand and supply curves.

1
1
1
1
1

1

Assume there are only 6 market participants. The capacity balance for edumoftre:

The reference technology is a gas turbine, with a levelized fixed cost of 6 million PKR/MW.yeatr
The Minimum Reserve Margin, approved by NEPRA, was 12% and the efficient reserve margir

With this data:

Calculation Example

Generator G1: + 60 MW
Generator G2:150 MW
Supplier S1: 105 MW
Supplier S2: + 32 MW
DISCO+230 MW

BPC 1: 45 MW
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= =4 =4 -4 -2

The capacity price, therefore, for the Balancing Mechanism for Capad@tpdsmillion PKR/MW.yea

Point A: [12 million PKR/MW.year; 0 MW]

Point B: [12 million PKR/MW.year; 300 MW] (150 MW+105MW+ 45 MW)
Point C: [6 million PKR/MW.year; 3588V] (300 MW * 1.32/1.12)

Point D: [4.8 million PKR/MW; 364.2 MW]

Supply curve: 322 MW (60 MW + 32 MW + 230 MW)

16.0

14.0

120 & L]

10.0 Capacity Price

8.0
6.0 EI

4.0

Price (million PKR/MW.year)

2.0

0.0

0 100 200 300 400 500 600
Capacity (MW)
—&— Mandatory Demand —@— Efficient Demand Supply

At least 21 days before the execution of the Capacity Balancing Mechanism, the Market Operator will
notify to each Market Participant:

)l

1
1
1
1
1

The total amount of Annual Power Credited;

The Annual Power Requirement;

The Capacity purchased and sold by such @pent, according with the contracts registered,
Its Capacity Balance;

The Capacity Price (PKR/MW.year)

The net position of the market participant

12.2.7.STEP/: EXECUTION OF TBELANCIN®BIECHANISNICAPACIT)Y

Each Market Participant shall be responsible tovite to the Market Operator appropriate guarantees
to cover its expected position in the Balancing Mechanism (Capacity).

On the prescribed date, the Market Operator will settle the balancing position of each participant in the
following way:
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9 If the total amount of capacity offered is equal or higher than the total amount of capacity
demanded (total capacity required by Market Participants with negative balance values) then:

o0 Each Market Participant with negative balance capacity will pay its balanceliedltby
the capacity price.

0 The total amount collected will be distributed among all market participant with positive
balance a preata basis.

9 If the total amount of capacity offered is lower than the total amount of capacity demanded (total
capacity equired by Market Participants with negative balance values) then:

o The total offered capacity will be shared among the market participants with negative
capacity balance in prmata basis

o The amount collected will be distributed among all market participaith positive
balance a praata basis

o The market participants which have not been able to obtain the capacity required will be
considered as nogompliant with its capacity obligations in the CTBCM. This situation will
be communicated to NEPRA whiclm@gapose penalties to such market participants.

Continuation of Previous Example

1 Generator G2, Supplier S1 and BPC 1 have negative capacity balance, and therefore, th
to purchase this capacity in the Balancing Mechanism for Capacity. In total, they must g
300 MW.

I The total capacity available (sum of all market particiganith positive balances) is 322 M
60+32+230 MW). Therefore, there is enough capacity supply for all the purchasers.

1 The settlement for each market participant with negative balance is (they have to pay
amounts):

o Generator G2: 150 MW * 9.53 milid>KR/MW.year 1529.5 million PKR
0 Supplier S1: 130 MW * 9.53 million PKR/MW.year 1238.9 million PKR
o BPC 1: 45 MW * 9.53 million PKR/MW.year = 428.9 million PKR
o Total 3197.3 million PKR

1 The settlement for each market participant with positive balance is (they will be credited t
amounts):

Generator G1: 3197.3 million PKR * 60 MW/322 MW595.8 million PKR
Supplier S2: 3197.3 million PKB2 MW/322 MW = 317.7 million PKR
DISCO3197.3 million PKR * 230 MW/322 MW = 2283.8 million PKR

= =2 =4 =

Total: 3197.3 million PKR
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13. TRANSMISSIONDSSES

13.1. BACKGROUND

The energy metered or delivered at the common delivery points (CDPs) of the demand does not include
the energy that was lost as energy flowed through the transmission network (the transmission losses).
Transmission losses are part of the cost of supplyiveg demand and must be considered for the
settlement of the bilateral transactions.

There are several approaches used internationally:

w Transmission losses are recovered in the energy market itself. For example:

In an electricity market with energy nodafiging the transmission losses are incorporated

into the market energy price as marginal costs of losses. Therefore, the price or cost of losses
is part of the energy price and who and how much each participant pays is a result of energy
extracted (demandyand/or inject (generation). However, the difference between nodal
prices due to losses is greater than the cost of transmission losses. The transmission company
receives a variable revenue to cover part of its total revenue requirement.

w Transmission logs are recovered through transmission charges (variable transmission charge),
and the type of participants that pay transmission charges pay for the losses

w The transmission company buys the losses, and the estimated or expected cost of losses is
included n the revenue requirement to calculate transmission charges.

In Pakistan, the current approach on payment methods for the cost of transmission losses is established
AY b9tw! Qa GNIyaviaairzy GFNRFTF 3Tdzhi RSt anysSiegnUsed I NR 7
of System Charges (UoSC) are paid exclusively by the demand (distribution licensees and any bulk power
consumer that does not buy from its distribution company). There are two types of UoSC: fixed UoSC
(capacity based) to recover the approvid@DC revenue requirement (mainly, fixed costs); and a variable
UoSC to recover the cost of transmission losses in case of BPCs not receiving its supply from the DISCO.

In the current model, the formula for the variable UoSC is not defined for DISCQOrsiedd, the total

cost of transmission losses is incorporated into the energy transfer price paid by each DISCO and KE. As
there is a single energy transfer price, in the current approach, each and all DISCOs and KE are assigned
the same energy transmissi losses (per unit of energy consumed), quantified as NTDC average monthly
transmission lossesin accordance to the formula for the energy transfer price of the distribution
companies.

The NTDC tariff determination also establishes a formula to rea@matrof losses from those consumers
who are not purchasing from the DISCOs. However, these eventual payments to NTDC are not deducted
from the total amount that should be paid by DISCOs.

Regarding how the cost of transmission losses are paid, the cunamgfer mechanism will need to be

revisited to take into consideration the new market structure and introduction of the CTBCM, in particular
the separation of activities and the possibility that some customers have the possibility to buy electricity
from generators or Competitive Suppliers. This may require modifications to tariff regulations and

2ZThe cap defined by NEPRA in NTEECtransmissionariff determinationis considered at a later stage, with a compensation to
the DISCOs if the cap is exceeded.
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determinations by NEPRA. It is important to mention here that the selected approach to transmission
losses will affect the administration of the balancing mechanisr energy and the calculation of cost
and payment of transmission losses.

The approach proposed here is to uplift the energy metered on the premises of demand participants
which are consuming energy to include a percentage corresponding to the trasmissses. Total
energy transmission losses (on the period-gedined by NEPRA) will be compared with the prescribed
cap and, in case of exceeding it, the difference will be charged to NTDC at the yearly average marginal
price and this amount will be terned to the participants consuming energy patta of their yearly (or
monthly) consumption.

The current regulatory approach for NTDC transmission losses allows to recover the cost of transmission
losses (energy) up to a cap (a fixed percentage) thatiegppo an annual target. The recovery of the
allowed transmission losses would correspond, in principle, to the energy (variable) use of system charge
(energy UoSC). However, as described above, currently this charge only applies to customers which
procure their energy from generators other than those which sell their energy to the DISCOs or KE, which
LIN} OGAOFfte R2yQiG SEA&GP® C2N) (iKSaS 5L{/haz 066K
delivered) the cost of these lossissncluded, implicily, in the calculation of energy bought by each DISCO

and KE. Once the CTBCM starts, the transmission losses need to be assigned explicitly to each Demand
Participant, to include as part of the energy extracted (or required) at the CDP for the purpose of it
wholesale supply.

hy G§KS 20§KSNJ KIFIyRX OO2NRAYy3I (2 (GKS Dbotw! Qa 3Idz
transmission losses are not specifically assigned to each Demand Participant and the cap imposed to NTDC
on such losses is an annualgat. Therefore, this approach will need to be revisited to make it aligned

with the market design.

The variable energy use of system charge for transmission (UoSC) would cease to be applied and only the
fixed UoSC would remain in the transmission tagffulation

Note: In the examples in the Section Contract Deslgac{ion8), the energy of the Buyer should be
interpreted as adjusted to include theplift for transmission losses.

13.2. PROPOSEBPPROACH

The proposed approach follows the current practice in Pakistan, and it has been worked out based on five
premises:

I The transmission losses are paid by the demand. That is, no charges will be appliesttdigen
regardless of their location (i.e. connected to transmission or distribution levels)

f ¢NIyaYAaarzy tz2aaSa oAttt 0SS LIAR F2tt2¢Ay3d |
be differences based on the geographical location of the denfaadiodal prices).

f ¢KS 4T SNR ol ftlyOS¢ LINAYOALX S akKlff o068 LINB&SN
market participants withhegativebalance should be exactly equal to the amounts received by
the market participants witlpositivebalance, atach energy balancing period (i.e. one hour).

1 There would be a cap on the losses that NTDC is allowed to transfer to the demand, which will be
I LILX ASRZ AyAGAlLftesr 2y @SIFENXIe olairad ! 0208 &
the marketevolves and if NEPRA considers it appropriate, this cap can be transformed in a
monthly value (different values at each month) without a significant change in this methodology.
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I The procedures for implementation shall be as simple as possible.

Based on sth principles, following methodology is proposed:

13.2.1.DETERMINATION OF HQYUFRRANSMISSION LOSSES

Transmission losses will be calculated on hourly basis. The MO will calculate the hourly transmission losses
as the difference between total energy injected at the transmission network minus the total energy
extracted from the transmission network. Thislivie done using the settlement metering system and
following the metering procedures, consideringly those CDP points which involves the transmission
network.

Yi @wéE i 00Ewd o o

Where:

9 TransLossare the transmission losses in the hour h, expressed in MWh

1 Ecorinis the energy injected (positive) or extracted (negative), at the CDPi in the
hour h.

1 / i~ CDP+4means all those CDPs, the commercial boundary wittransmission
network, which have a positive balance. That is, such CDP has injected energy to
the transmission network during the hour h.

1 | i~ CDPmeans all those CDPat, the commercial boundary with transmission
network, which have a negative balance. That is, such CDPxt@sted energy
from the transmission network during the hour h.

13.2.2.UPLIFT ON THENERGDEMANDED BMARKEPARTICIPANTS

For balancing purposes, all Market Participants which represent demand (BAHEDBPCs, Competitive
Suppliers, etc.), regardless of thiocation in the network (i.e. transmission or distribution) will increase
the values of demand assigned to it, at every hour, proportionally to their demanded values.

Since there is generation connected at distribution level, not all the demand iaceadr from the
transmission network. It is needed, therefore, to determine the total demand of the Market Participants
which shall be liable for paying the transmission losses.

This total demand (from the market point of view) shall be obtained, simplyadiling the energy
extracted from the transmission network and the total generation connected at distribution level.

"YE¢ O ODw'Q 06 OlIQ ‘06 OldQ [OJ
N | N ] N R

Where:

I TotDem is the total energy demanded by all Market Participants, which shall be
liable to cover the transmission losses.

23DISCOs and KE as Last Resort Suppliers
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1 Ecorinis the energy injected (positive) or extracted (negative), at the CDPi in the
hour h.

M1 /i~ CDPransmmeans all those CDBEDemandat the commercial boundary with
transmission networkwhich have a negative balance. That is, in such CDP energy
has been extracted from the transmission network, during the hour h.

1 /i~ CDP+ansmmeans allhose CDPsf Demandat the commercial boundary with
transmission networkwhich have a positive balance. That is, in such CDP energy
has been injected to the transmission network, during the hour h

T 7/ i ¥ CDP#siio means all those CDPsmmbedded into the distribution network,
which have a positive balance, during hour

9 em8means absolute valae

The uplift coefficient, to be applied to every market participant representing demand shall be calculated
as:
i BQ b Yi we i i‘)‘L‘éd)"QZ S
i h YE 6 OB P

13.2.3.ASSIGNMENT @EMAND TEACHMARKEPARTICIPANT

For balancing purposes, the both the energy injected or extracted to/from the system shall be assigned
to a specific market partipant. In the cases that the CDP is the interface between a single Market
Participant and the transmission network, this assignment is straightforward. Howiégereral CDPs

NS aySaidSRé O06KAOK A& GKS dzadzk £ Olimti distybutienK A O K
network) an initialadjustmentshall be done.

13.2.3.1.Referring the metered values to the transmission network

If there are any CDP of a BPC or other eligible customer) located at distribution level (in 132 kV or 11 kV),

it is necessary to perform appropriate balances and assignments. This is necessary to avoid double
counting and/or to properly assign the losses produced in the distribution ne#vork

LG Aa ySOSaal NBX (KSNSBT2NB :trais@issionNBtwoskNahd, létdt 8n, Y S (i ¢
LISNF2NY (GKS LINPLISNI FaaAdayyYSyid 2F GKS YSGUSNBR SyS
with negative balance in the corresponding hour (demand), since no losses will be assigned to
generatorss:

In thecase of BPCs (or other eligible consumers) connected at distribution level, the metered energy shall
be increased to take into account the losses in the distribution netstors the losses in the distribution
network are not metered every hour, it is @mmended to use a standard value, determined by NEPRA.

In principle, it is recommended that this standard value be the equal to the technical losses, determined
by NEPRA at the latest tariff determination, for the corresponding DISCO. These standarcololssks
different, depending on the voltage level at which the BPC (or other eligible consumer) be located.
Therefore:

08086 5 0608 szp 0O0Qi 6041/

24The values of the demand, for balancing purposes, are negative.

25The CDPs at which the DISCOs are metered are, usually, located at the interfaces with the transmission network. Therefore, if
GKSNBE NS ISySNId2NE 2NJ .t /tworkdtB MeoeSsariRtB pedforni ofrtaia caidukatioRsAapiopeNyo dzil A 2
assign the energy extracted to each market participant.

26 As it is the normal practice in Pakistan

27 Otherwise, these losses will be wrongly assigned to the DISCO.
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Where:

T E_BPSGsigned,nis the energy assigned to the BR@,such particular hour, referred
to the transmission network.

 E_BPfewredhnA @ GKS SySNRHe | OlGdzaffte YSGSNBR ||
obtained using the SMS system.

9 DistLossis the standard distribution losses coefficient, for the corresponding
DISCO, as per the latest tariff determination.

13.2.3.2.Assignment of the corresponding energy to each Market Participant

In those cases, in which there are one or more CDPs embedded in the distribution network, the energy
metered at the CDP corresponding to tharismission network shall be divided among all these market
participants, using following procedure:

1 The energy assigned (injected) to the generators (CDPs with positive balance) will be assigned to
them. In this case the metered and assigned valuedbwithe same;

1 The energy assigned (extracted) by the BPCs (or other eligible customer) will be assigned to such
BPC, calculated using the procedure described in the previousexion; and

1 The energy assigned to the DISCG@I be calculated as the meted value at the CDP, plus the
energy produced by generators, embedded in the distribution network; minus the energy
assigned to the BPCs embedded into the distribution network.
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Where:

I E_Genmn is the energy assigned to the generatprwhich is connected to the
distribution network, in hour h.

1 E_BPg is the energy assigned to BPC |, akhis connected to the distribution
network, in hour h

I E_DISCQis the energy assigned to the DISCO, which is connected to the
transmission network, in hour h

1 EDEMetered cop _finaliS the energy actually metered at the corresponding CDP.

These assignedalues, in the case of the DISCO or BPCs will be later on uplifted using the methodology
described irsubsection13.2.2

13.2.4.UPLIFT OF DEMAND VEBUITAKE INTO ACCOUNE TRANSMISSIONDSSES

Finally, the demanded energy, assigned to Market Participants, will be uplifted to consider the losses in
the transmission network.

0"0Q&QeRW 6000 ¢

28 Assuming that the CD& the transmission level corresponds to a DISCO, which is usually the case.
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13.2.5.BALANCINGMECHANISM FARIERGY

The Balancing Mechanism for Energy will be performed in the way descrilpgdvilous sections, but
using, for each hour, the adjusted dematDEMan) instead the metered (or calculated) one.

13.2.6. YEARLYOR MONTHI)YRECONCILIATION

At the end of the year, or the month if NEPRA decides to implement monthly caps, the MO willideterm

the actual amount of losses of NTDC, simply adding the total transmission losses of every hour of the
period. This value will be transformed in a percentage of the total energy transmitted by the transmission
network, dividing it by the total energyjacted into such network. If this value is below the allowed cap
nothing additional will be done. If it is above, NTDC shall purchase the additional energy.

If this is the case, the MO will invoice NTDC for such energy, utilizing for such purpose dlge avarginal

price of the energy over the considered period. This average could be either an arithmetical average or
an energy weighted average, using for such calculation the total energy injected into the transmission
network every hour. The most apprdapte method will be analysed and determined during the
implementation phase.

The MO will determine the share of the previously determined amount among all market participants
which represented demand on a prata basis, considering the total energy derdad during the whole
period (initially the whole year).

The MO will include the calculations and the resulting amounts (invoiced or discounted) in the last
settlement statement of the year.

13.2.7.CALCULATIORXAMPLE

The above described methodology can be beill@strated by the following example:

Suppose a small system with 4 generators (two of them connected at the distribution level), 3 DISCOs and
2 BPCs (both connected to the distribution network).

Following figure depicts the system along with the metgrlocations and the values registered by such
meters at a particular hour h.
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Figure12 ¢ Example of the consideration of transmission losses for balancing purposes

13.2.7.1.Determination of the Energy Injected into the TransmissiortiWork

The energy injected into the transmission network is calculated adding the metered generation at each
CDP, connected to the transmission network, which has a positive balance during the corresponding hour.

In this case:

o0o0p O © (0] (0] PCTMWT ¢ PpITwQ

Note: The generators G3 and G4 do not enter in this calculation, since they are not connected to the
transmission network.

13.2.7.2.Determination of the Energy Extracted from the Transmission Network

The total energy extracted from tlieansmission network is calculated adding the metered values at each
CDP, connected to the transmission network, which have a negative balance during the corresponding
hour:

00y © (6] (0] XTTUTM YPT ¢mi wQ

Note: As in the previous case, the BPCs BPC_1 and BPC_2 do not enter in this calculation, since they are
not connected to the transmission network

13.2.7.3.Determination of Total Transmission Losses

Total system losses can be calculated adding the energy metered at@aPhconnected to the
transmission network (with their corresponding signs) In this example:
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13.2.7.4.Total System Demand and Uplift factor

Total system demand is equal to the energyracted from the transmission network, plus all generation
that exists in the distribution network. In this case:

YEOODIWQ O s O s O s (@) (@)
XTUT YT pCCp CofwQ
The uplift factor will be, therefore:
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13.2.7.5.Initial Assignment of the Energy Demanded to each Market Participant

To properly making the balance of each market participant it will be necessary, firstly, to refer the energies
extracted by the market participants embedded into the distribution network to the corresponding CDPs
located at the transmission network. These referrals will be done increasing the energy demanded by the
BPCs embedded in distribution by the standarddssapproved by NEPRA.

In this example:
00 y ©O z p O pT® p TEIY p WO OQ
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The energy demanded form the system by each Market Participant, at each CDP belonging to the
transmissionnég ¢ 2 NJ| = ¢ K A Oy sekedial Markd( PaNiBparis, shall be done through balances
of energy at each of these CDPs.

In this case:
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13.2.7.6.Determination of Final Eargy Values (for each Market Participant)

The final values corresponding to each Market Participant, which will be used in the Energy Balancing
Mechanism shall take into account the uplift on the demanded values to take into consideration the
transmissioriosses. In this case, these values will be:

1 For Market Participants with positive balance (generation point): The energy registered by the
meter at the corresponding CDP

I For Market Participants with negative balance (demand): The ereigylated in the previous
step, uplifted to take into account the system losses.

29A CDP atthe transmissighS 1 62 N] 6 KA OK Kl & GSY0oSRRSRé 2yS 2NJ Y2NB /5ta |
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In this case:
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As it can be easily confirmed, the amount of energy allocated to market participants which extracts energy
from the system equals the energy allocated to those which injects energy. The BME and subsequent

energy settlement, therefore, can beqperly performed.

13.2.7.7.Transmission losses (in %)

The energy lost in the transmission network amounted 6 MW. In order to express it as a percentage, it
has to be divided by the total energy transmitted through the transmission network (the energy which

flowedthrough the network, not the total system energy).
In this case:
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For adjustment, same calculation as above will be used, but using total transmission losses (over the
complet year) and total demand injected into the network, will be used to determine if the cap specified

by NEPRA has been exceeded or not.

13.3. ALTERNATIVE APPROACH

An alternative approach to deal with the distribution losses could be that the DISCOs procuresése los
on behalf of all consumers and recover the cost from them. This will require a separate calculation for the
cost of losses and its incorporation in the wheeling tariffs. However, this approach seems more complex

to apply than the proposed approacheddussed above.
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14. FUNCTIONS OF THHDEPENDENAUCTIONADMINISTRATOR

The Independent Auction Administrator has been introduceihdependentbody to provide different
services primarily tadDISCOswand also other participants in procuring new capacity to manage the
transitions towards fujl bilateral contract marketThe Independent Auction Administrator (IAA) will be a
state-owned company providing support RISCOm procurement on new capacitynaompetitive terms

as per provisions of the applicable regulations. As per the recommendation in the approval of the CTBCM,
this functioncan be assigned to AEDB and PPIB at the start of the market with necessary legal and
regulatory adjustments. The fute course of action will be decided as per conditions in the market.

The following sections describes the function of the IAA.

14.1. NEWCAPACITYPROCUREMENT

The Independent Auction Administrator (IAA) will provide services primariRI®COdor the new
capacity procurement to cover the additional energy and capacity that B&880Oreeds to comply with

its Capacity Obligation. The IAA will organize cemgdlicompetitive auctions for procuring the energy
and capacityfor aggregatel need of allDISCQsOnce the auction process is completed, the actual
procurement will be executed by eaddlSCCthrough signing the PPAS/EPAs with the awardees in
proportion totheir demand in the total procurement.

The rationale behind the combined procurement is that in individual procurements, the financially week
DISCOs will be unable to find sellers to sign contracts with or will be exposed to verigkigtemiums
Therdore, in order to neutralize the individual DISCOs risks, the combined procurement mechanism is
proposed for a transitory period until the risk profiles ofRAISCOB improved.

It is very important to emphasize that all procurements for regulated comsaraither through IAA or
bilateral byDISCOss Last ResortuBpliers (after certain period when conditions are suitable) will be
through competitive bidding. No costbouldbe passed to the enrdonsumer tariffs if competitive bidding
is notfollowed unless the national policies establish something different

The IAA will have the following main tasks regarding assisting in centralized power procurement of new
capacity through contractsy DISCQs

9 Prepare and obtain the regulatory approvaltbé marketbased contracts/PPAs / EPAs templates
for the centralized auctions for procurement of new contracts (new generatior)f8€OEn their
role as Last Resort Supplieraid coordination as applicable with relevant agencies on procedures
and sygem to exchange data and clear allocation of rights and responsibilities of each one;

9 Draft the standard bidding documents and submit as necessary for NEPRA review on compliance
with regulation for competitive tariffs and ensure that costs of awarded i@t$ will be considered
allowed power purchase costs of tB#SCOsto be recovered in regulated end consumer tariffs of
each DISCO. Overall, the design of the auction and its procedures would need to comply with any
regulatory requirement (NEPRA regutais or guidelines) to qualify as a competitive price and
therefore allowed to pass through to regulated eocdnsumer tariffs.

9 Calculation of the gap for eadiSC@demand forecast that is not already covered with contracts
to meet Capacity Obligations) $&d on information provided by thBISCOsnd in consultation

30 As last resort suppliers
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and consistency with demand forecast by edat5COsnd additional system long term load
forecast provided by the Plann®iith assumptions and inputs as established in the Grid Code and
other regulatory documents.The additional capacity requirements for the system will be
established by the Planner and it will also prepare the least cost generation capacity expansion plan
(IGCEPR3s per provisionef the Grid Code and other regulatory documents.

1 Prepare the Capacity Procurement Plan based on the calculated gap, taking into consideration
energy policies of the Government, the Indicative Generation Capacity Expansion Plan prepared by
the Planner and planned available transmission capacity asifigghin NTDC Transmission
Expansion Plan and complementary reports on transmission constraints and investments. This
process will be undertaken as per provisions of the Procurement Regulations to be promulgated by
NEPRA. The Capacity Procurement Plarpwipose the quantities to be auctioned (e.g. capacity
and/or energy) and whether the auction(s) will be differentiated by technology or technology
neutral. Special auction may apply for strategic large hydro projects.

9 Obtain the required regulatory apprais or clearance for the plan and auction documents as
outlined in the procurement regulations

1 Administer the competitive auctions for the approved Capacity Procurement Plan, finalizing it with
reporting results and awarded bidskingall regulatory appovals required according to the new
capacity procurement regulatiorie beissued by NEPRA,;

9 If and as necessary, assist DESCOshould any issue arise in the signing of the bilateral contract/
commercial PPAs/ EPAs with each generator that has beerdad/an the auction. If the awarded
bidder does not have a generation license, signing of the bilateral contracts will be conditional to
obtaining the license from NEPRA till the licensing regime exists. This condition will end when the
delicensing of genation companies is implemented as per provision of the Act.

14.2. OREDITGOVER

Credit covers will be required both for bilateral transaction and participation in the centrally administered
markets by Market Operator. The IAA will assess the Financial HealllDd6&€0O® assess their credit
rating and their ability to provide credit cover. Additionally, IAA will assist financially WEaRO#
arrangement of security covers. Some low performBigCOsnay not have the credit worthiness to
obtain on their owrthe security cover required for contracts and for market participation. There will be
a guarantee support scheme from the GoP to facilitate the eligidl@COsheir participation in the
CTCBM. The IAA will be in charge of managing the required protesgesthe guarantees granted to

the eligibleDISCQ<=EIligibility will be approved by the MoE (PD) and will only apply to government owned
DISCO#that are financially weak.
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15. ADAPTATION OF POLKND REGULATORY FRMAWMIRK

15.1. POLICYFRAMEWORK

Every country hasertain priorities regarding their energy needs which are reflected in the respective
policies that governs thse sectors. These policies are adopted as per the changing priorities and
circumstances. In order to transition the power sector towazdspetition, he current policy framework
governingthis sectorwill require certainadjustments to make thé alignedwith the approved CTBCM
Model. In this regardan impotantaction required is the formulation of a national level policy on market
devdopment. The promulgation of the National Electricity Policy (NEP) by the Federal Government
pursuant to NEPRA Act is anticipated in near futuhéch would provide guiding principles fdvlarket
Developmenin Pakistan

In order to achieve consistency ammpthe whole framework, other relevant GoP policies would also need

to be reviewed and eventually amended if required. These policies address different segments of the
sectorsuch agyeneration, transmissioand investment and the areas related to marketseyn will be
reviewed and amended as per requirements of the NEP and the approved market Aaggl. analysis

of the relevant policies shall be performédring the implementation phas® identity the changes that

are required to achieve the objective$the competitive market.

15.2. REVIEWOFLEGAL ANBEGULATORRRAMEWORK

The NEPRA As amende@018) givesan enabling framework for developmeaf competitivemarket
through creation of a licensingegimethat is required for the operation of the competié market. This
regime introduced nevlicenseessuch asviarket Operator, Electric Power Trad&ystem Operatoand
Electric Power Supplier. Moreover, under section 28, Act statesthat the Market Operator will
centrally organized and administered the market and perform the settlement function. Similterlxct
gives the basi$or buying and selling of electric power services between multiple generators, traders,
suppliersand BP€ throughbilateral contracts.

International experience shows that electricity laws are enacted or adapted / modifiecHer to start

the competitive electricity marketdhowever, h case of Pakistathe law governing the sector (NEPRA
Act.)has alreadypeen amended and the market model is designed in compliance to provisions of the Law.
However, the currentegulatory framework thainclude rulesregulations, codes amarocedures, which

have beerdesgned for the current structurewill require modificationso address the challenges related

to the competitive market operations

Following are few indicative examples of the changes that will be required in the regulatosufoakn

w The lackcompetition and choicere the reasors that generationprices are being regulated by
NEPRAa balance the interests of consumers and investéisnew contractor DISCOs (as Last
Resort Supplierayill be the result of a competitive procurement process (tenderaoction),
generation tariffs will become the result of competitioNEPRA has already issued the
competitive bidding tariff regulations that provides a framework for competitive mode of
procurement of generation asset#\ll such existing regulations wie reviewed, and new
regulations may be issued by NEPRAo regulate or set guidelines for the competitive
procurement process for new contracter DISCQsand to establish the standards and
proceduredor new power procurement costs be passed througto theregulated tariffs
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w The Balancing Mechanism costs resulting from competition for disp&CEPand availability
of generation will also be part oDISCOgower procurement costs, and the regulatory
framework will need tde adjusted taeflect this h regulated electricity tariffs.

w Currently all generators selling to the DISCOs can only sell through regulateditatifésfuture
market, the regulatory framework should not creatmy barriers for generators, trader and
Competitive Supplierto negotiate conditions and prices for their bilateral contrattse tariffs
of generators selling to the DISCOs will be determined through competitive procurement process
being regulated by NEPRA

w The conceptual design of the competitive market mo@&rBCMis based on bilateral contracts
between buyers and selleesxd Balancing Mechanisywhich implieghat different DISCOmay
have differentpower purchase costs and the components of the cedlidiffer. One of the cost
components will be the result of the allocation of the existing contracts to the DISCOs, another
component will be the cost of new bilaterally contracted generation and a third component will
be the result of participation inthe balancing mechanismsThe end consumer tariff
methodologies shall be adjusted to take into consideration all these cost components in future.

w Review and amenthe Market Operator Rules to harmonizkesewith the approved CTBCM
Modeland the functionsssigned to the Market Operator under NERPA(Acamende@018).

Under the amended NEPRA Aontpmulgationof Rulessthe competency of the Federal Governmemid
all existing rules related to the wholesale market will be reviewddreover,new Rulesalso need to be
developedthat are required for the completeness of the framewo8imilarly,the existing regulation
related to the competitive wholesale markatill be reviewed by NEPR# identify changes that are
required to be done in the existing cawvants and recognize the new regulatory documenisonnection
with the approved market model.

15.2.1.CobES INTHETBCM

For the implementation of CTBCM, the existing codes need to be revised and new commercfar code
the Market Operatowill be establishedhat will govern the functions of the MO and define rights and
obligations of the market participants and service providers

15.2.1.1.New Market Code and Existing Commercial Code

A new code, theMarket Code(Commercial Code for MGhall be developed tset the objectives,
principles, procedures, rights and obligatioo the market participants and service provide and a
comprehensive frameworthat will govern thefunctions of the Market OperatoSuchMarket Code will
cover the dehils and requirements of settlement process including the market balancing pricing, the
market settlement period and process to enable prior verification and comments by Participants
(Preliminary Settlement document and final). It will also include pravisand procedures for calculation

of energy and capacity for each Participaahsuring Capacity Obligations, Balancing Mechanisms;
contract information and contract register; market operation fee; market payment systerd credit
covers.

The CPPAG willdevelop adraft for suchMarket Codewhichwill be submittedto NEPRA for review and
approval The Market Code will be complementeg market standard operation procedures covering
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detailed processes and formulas, and standard forms. The Code and thetmpiaor&edures will be made
publiconthe Market Operator website.

Additionally,the existingCommercialCode will be amended to reflect the provisiotigat will governthe
functions of SPTas per approved market desigremovingthe clauses that relate téhe function of the

Market Operator This amended code will be submitted to Commercial Code Review Panel (CCRP) for
review and the recommendations of CCRP will be submitted to NEPRA for approval

15.2.1.2.GRID CODE

The Grid Code will require amendmeritsorder toincorporate and take into consideration matters in

the market design relevant to the Grid Code (mainly operational planning and dispatch, generation
availability commitment, and demand control), and to reflect applicable system security constraints and
required operational planning studies and ancillary services, software, communication systems and
SCADAA gap analysis will be performed identify the required areas and to make necessary
adjustments.

It is recommended that the Grid Code be complementdthwstandard operational procedures with
details forimplementation such as on operational planning, generation scheduling, demand control,
availability testing, dispatch and real time operation. The Goide will allamendments and operational
procedures should be made publan NTDC website and the System Operator website.
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16. IMPLEMENTATION OF GRALIZEBECONOMIC DISPATCH

The System Operatomwill follow the Grid Code in implementing the operational planning (demand
forecast, power system studies to determine system constraints, etc), generation scheduling and dispatch,
scheduling of international interconnections, allocation of reserves dhdrancillary services, and real

time operation. Irrespective of the type of contracts and payment modes established in the contracts, the
SO will dispatch the generators based on their variable generation costs (no fixed costs included). The
Scheduling ad Dispatch Code (SDC) code will be reviewed to incorporate the necessary elements of the
market design. The results of the generation and import schedule planned (economic dispatch) for the
next day will be published the previous day (in advance, thg @édin report) by the SO on its website

and sent as electronic data to the MO. After the end of each day and as part of the daily operation report,
the SO will publish on its website any change in the dispatch including the final agreed hourly exchange
schedule (import) in each international interconnection.

Note: The SO does not have a role in the balancing mechanisms, as these are trading arrangements
administered by the MO. The SO has, instead, the critical role of the economic dispatch within system
security constraints, ensuring transparency, adequate systamssoftware and compliance with the

Grid Code.

Additionally, the SO will be responsible to manage the ancillary services through the existing fleet without
anyadditionalcompensation from the market in the initial stage (ancillary services shall dehpaugh
contracts by the demand).The rationale is that, in the initial stage of the market, almost all of the market
will be supplied through the legacy PPAs and ancillary services are already a mandatory part of those
PPAs. Sdhe cost of these servisewill be paid by the regulated consumers and will not be charged to
other market participants. In exchange, the parties to the bilateral contracts will also provide ancillary
services and will not charge the market for that. Howeirefuture, when the fee market share becomes
significant, thecompensation forancillary services can be introduced, and the participants will pay
separately for the ancillary services charges.

As the economic dispatch is based on variable cost of generation, a mechanibe délleloped at the

SO level to check the validity of information received from generator that are party to the bilateral
contracts. If the information received is incorrect, then it will be replaced with the standard values being
determined by the SO bed on his own estimates. A detailed SOP will be developed to perform this
verification process.

The main objective of the centralized economic dispatch is to ensure least cost generation in the entire
system, however, in its implementation, there are soarbitrage opportunities for the retiring plants

who have recovered their fixed costs and have very low efficiency. In order to avoid this, there are two
options:

I Tointroduce efficiency caps in the policy
i To leave them on the market forces, meaning thatewtihere is not any surplus capacity, these
plants will be producing more energy and hence will become very expensive to operate.

The best option will be decided during the implementation phase.
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17. MARKETOPERATOR ANBOVERNANC®YSTEM

17.1. REQUIREMENTS ANIRBDIBILITY

To avoid conflict of interest and to be perceived as a credible administrator that provides non
discriminatory market administration services, the Market Operator must be a company that does not
have commercial interests in contracts or suppliesiness. The markets administered by the Market
Operator affect the costs and revenues of Participants. Therefore, the Market Operator cannot be a party
(or sign) in contracts or PPAS/EPAs, in particular as contracts may have imbalances with the dearance
settlement mechanisms administered by the same Market Operator.

The credibility of the market and the ability to attract participation depends significantly on the
capabilities and credibility of the Market Operator. With that consideration, the bilgi and
performance of the Market Operator will be measured by the following requirements and results:

w The Market Operator is independent of commercial interests of Participants and is not involved
in contracts/PPAS/EPAS as a party or signing the agegeem

w Accuracy, transparency and quality control in administering commercial information, capacity
market and calculation of imbalance prices;

w Efficacy and timely administration of the settlement and payment systems, and credit cover to
guarantee a sustairtde and credit worthy market.

w Market Operator website that provides clear and useful information, regularly updated.

w Open consultations, and forums, committees and/or panels to interact with Participants, and for
communication and capacity building with rReipants, other stakeholders and the public in
general.

17.2. FUNCTIONS

The main functions and responsibilities of the Market Operator will include the following:

w Admission of Participants, including signing the Market Participation Agreement, and suspension
and cancellation of Participants;

w As part of the admission process, registration of the Participant, including registration of
settlement metering systems (to identify metered energy to be used to calculate imbalances)
taking into consideration location ofneters and activities of the participant (taking into
consideration for example that a Participant that is an aggregator may represent more than one
demand or power plant);

w Sign aMarket Participation Agreementith each Participant establishing rightsspmnsibilities
and obligations, including the obligation of the Participant to provide credit cove.;

w Calculation of energy imbalance prices, and determination of firm capdutyly imbalance
prices;

w Calculation of energy and capaditybalance quantities for each Participant;

w Calculation of monthly transmission use of system charges and market fee;
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w Balancing Mechanism Settlement aryearlybasis(including transmission charges and market
fee), and issuing payment instructions on bédlal Participants [and administration of market
payment system].

w Administration of credit cover/collaterals for transactions in the Balancing Mechanism,
transmission charges and market fee: determination of amount required, and call/use of the
credit coverin case of payment not completed by market payment deadline.

Administration of market payment system (weekly and monthly)

Administration of the procedure to receive complaints or observations to settlement documents,
and resolve the complaint;

w Administraton of a dispute resolution mechanism for settlement complaints that have not been
mutually agreed and resolved.

Implement, update and maintain the Contract Register.

Responsible for Information disclosure of market res(ittadepublic through its webs#)

17.3. MARKETOREDIT COVER BRRTICIPANTS

A Participant Supplier or a BPC can potentially buy eriarthe EnergyBalancing Machiningr Capacity

in the Capacity Balancing Mechanism if part of @sergy or capacity requiremens not covered by
contracts. A Generator that has a selling commitment in a contract may potentially buy in the energy or
capacity Balancing Mechanism to cover the contracted energy it does not generate or committed
availability. A trader can also poterdlly become a buyer in the balancing mechanisms to meets its
contractual obligationsTherefore, all Participants can be buyers in the Balancing Mechanisms. For the
market to be perceived as credible by investors and BPCs, it is necessary to limit trenpegkiin the
shared administered Balancing Mechanisms: address the risk that a Participant refuses or is unable to pay
in a timely manner for the imbalance charges. The Market Operator will set credit requirements to reduce
the risk ofnon-payment andestablish mechanisms to recover from a Participant the costs of any bad
debts that occur despite the credit requirement.

w Typicallyjn a competitive wholesale electricity markéhe level of credit cover required from a
Participant depends on the outstamdj or potentially outstanding payments in the settlement
of the markets and charges administered by the Market Operator. In the proposed market
design, the payments would include imbalance energy and capacity charges, transmission use of
system charges arttie market operator fee.

w Each Participant must provide and maintain a Credit Cover, as a cover for its payment risk. This
cover may be a cash deposit in smerestbearingescrow or trust account, or an irrevocable
direct pay Letter of Credit, or othe@cceptablepaymentguarantees.

17.4. MARKETETTLEMENT

The settlement procedures and payment system administered by the Market Operator will be weekly
(provisional) and monthly (final). At the end of each week, the Metering Services Providers will submit
meteredenergy and the System Operator will send to the Market Operator informatimut available
capacity and dispatcbn daily basis(informing the results of the previous day). With this information and
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the Contract Register, the Market Operator will calcellahergy imbalances and capacity imbalan@es
applicable)of each Participant:

w Atthe end of each week (possibly each day in the ttaseemote reading of settlement meters
is enabled on all meteysthe Market Operator will calculate the imbalancesath Participant
and prepare the provisional weekly settlement document, covering energy and capacity
imbalancegif capacity imbalance is applicahlajform Participants, and administer the payment
system; this provisional weekly settlement document dicirculated to all Participants.

w At the end of each month, the Market Operator will receive the final monthly data (hourly
energy, daily capacity, availability, etc.) and conciliate the final monthly settlement, taking into
consideration payments maddy or received in the weekly provisional settlement for
imbalances, and including additionally monthly transmission use of system charges and market
fee. The monthly settlement will also include any adjustment resulting from resolving complaints
and dispues to previous settlement. The settlement document sent to each Participant will
include all the detailed data required for the Participant to review and verify the settlement.

w The Market Operator will administer the market payment system based on aerdunt and
monitor compliance with market payment obligations. This payment system will not include
payments in contracts, which will be bilateral.

17.5. MARKETSOVERNANCEYSTEM

The implementation and success of efficient and competitive electricity markets muithiple
Participants, a mix of private and public ownership, and with the goal of attracting investors accepting
market risk, has as an essential requiremesich istransparency of market data. Disclosure of inputs,
plans and results of the market demstrate that the rules, codes and other regulations have been
implemented consistently, and that the Market Operator is providing -d@eriminatory services
ensuring a level playing field for all Participants. This iiegaired condition in order to enale the
development of effective competitive and fair prices.

Information disclosure of market results promotes competition and adequate investment. Information
YIRS Lzt A0 GKNRdzZAK (GKS al NJ]SG hLISNI G2NRa rgSoan
stakeholders and the public in general that the market is credible. Electricity market reform can fail due

to lack of liquidity, transparency and effective competition. The Market Operator needs to administer
trading and settlement environments and deivservices that attract participation, and therefore
promotes competition. The administration of the market will affect investors, power companies and costs
transferred to consumers. Lenders must consider that the exposure to the market is a predictdiae a
manageable risk.

The Market Operator needs to demonstrate and be perceived as credible and trustful administrator of
the organized centrally administered market mechanisms and settlement systems. This is an essential
requirement for the market envinament to be considered attractive by Generatofsaders,potential

BPCs and Suppliers. To address these concerns, the Markey Operator will administer a data ghatform
its website for Participants (including settlement documents), and an open datanphaiyagh information

(data and reports) to the public, including among others demand (forecasted and actual) and Capacity
Obligations, level of contracting (percentage covered by contracts and percentage covered by Balancing
Mechanism), generation and a\agiility, balancing prices (energy and capacity), and payment risk.
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In addition to data platforms to build transparency and credibility of the market and settlement system,
there will be governance arrangementsbasedh Y G SNY F GA 2yl f 3I22R LINI OGA OS5
accountability and ensuringon-discrimination The Board of the Market Operator will include members
nominated and appointed as their representatives by the categories of Participants and Services
Providers. The nomination will come through associations of market participants and service providers
which shouldbe established before the start of the CTBCIMe Board will also include at least two
independent members representing consumers. The membétse Board must be independent and

with relevant skills and expertiséhe Market Operator and the Market will benefit from an experienced

Board reflecting the mix of interests and knowledge of the different stakeholders.

The Market Operator will hava Governance system to ensure transparency and accountafility.
benefit from expertise of power companies and the views and experience of consume@oanktitive
Supplies, the Market Operator will organize and maintain permanent panels or commit@elsad hoc
working groups, chaired by the Market Operator and with staff of relevant Participants and services
providers. In particular, there will be:

w a settlement working group to discuss and look for measures or decisions / agreements on issues
in the settlement process (timeliness, quality and accuracy, different interpretations, etc) and
payment system.

w a Market Review Panel to meet periodically and review the adequacy and effectiveness of the
operation of the market and its rules/code, any issueinterpretation or noacompliance, and
amendments to the rules/codes or procedures.

There will be annual (or every two years) operational audits by independent consultants to assess
implementation, including compliance and behaviour of the Market Opeyalte System Operator and
Participants. The operational audit reports will include recommendations on improvements and will be
submitted for comments by the Market Review Panel and publishreitie Market Operator website.

Additionally, the Market Operatowill carry out capacity building to level the knowledge basis, facilitate
integration to the marketattract new participants and the interest and credibilitfinvestors.

17.6.ITINFRASTRUCTURE

Competitive market is all about transparency and data. The Bta@perator must ensure that all
participants have access to reliable and accurate data to provide level playing field. Also, it is very
important that the MO establish processes that are automated to the extent feasible and free from human
intervention epecially the commercial metering data. The MO must be accurate and response quickly on
the issues of theentrallyadministered market.

In order to achieve the transparency and efficiency, it is imperative that state of the art IT infrastructure
is establshed at MO in order to perform its function in a more organized and automated manner. As
stated above, the MO must establish transparency and data sharing portals in a organized manner so that
participants are able to access data and make their analysis.
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18. PARTICIPATION &fEIN THEMARKET

As discussed earlier, KE has been operating as vertically integrated utility and has been granted
generation, transmission and distribution licenses by NEPRA. Each of the license of KE has clauses for that
mandates KE tparticipate inthe competitivetrading market. The transmissidicenseof KE specifically

states that in future, KE shall perform its function as per provision of the approved CTBCM model.

Therefore, with the introduction of the CTBCM, there are two baspects that are important to mention

1 Allocation of fixed Capacity and Energy from the legacy PR&giilar to all otheDISCQsa
portion from the legacy agreements will bemmercially allocated to KE. However, the difference
with all otherDISCO#s that KE will be allocated a fixed share in quantity (MW and MWh) not in
terms of percentageKE will be allowed to have bilateral contracts and all future procurement of
KE shall be subject to a least cost generation and transmission capacity expansibevplaped
for the KE system.

w Purchasing as Supplier form the MarkekE will be registered with the Market Operator as
Supplier(Last Resortn order to purchase electricity from the market to meet the demand of its
regulated consumergdowever, it will have the opportunity to sell its surplus generation (if any)
in the market.

1 KE status as integrated utilityKE will remain as integrated ity andan appropriate mechanism
will be devised during the implementation phase to enable bilateral trade in the KE served area.

Integration of KE in the MarketThere can be multiple options for integration of KE in the Market. Some
of these are discis®d as under:

I Option 1:KE remains as integrated utility and trade in the market as import and export

I Option 2:KE remains as integrated utility for certain period and trade in the market as import and
export, however, a clear plan is established to integrate it into the market and one single market
is established. This will require enhancement of the transmigsétwork at the interconnection.

1 Option 3:Two separate markets are established with clear boundaries for import and one market
operator makes settlement in both markets.

However, the most suitable option will be decided during the implementation phasegadkto account
the provisions of the Act. and the concession agreements of KE.
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