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National Electric Power Requlatory Authority

(NEPRA)

Determination of the Authority
in the Matter of Detailed Design and Implementation Roadmap of

the Competitive Trading Bilateral Contract Market (CTBCM)

(A). Background

(i). The Authority through its Determination dated December 5, 2019,
approved the High-Level/Conceptual Design of the CTBCM model which was
submitted by Central Power Purchasing Agency (Guarantee) Limited (CPPA-G). In
the said determination, the Authority directed CPPA-G to submit the Detailed
Design of the CTBCM (the "Detailed Design" or the "Design") along with its
Implementation Roadmap (the "IRM" or the "Roadmap") for its approval, within sixty
(60) days of the issuance of the determination.

(B). Submission of the Detailed Design and Roadmap

(i). In compliance with the above direction of the Authority, CPPA-G
submitted the Detailed Design along with its IRM on February 5, 2020. The Authority
considered the said submissions and decided seeking comments of the
stakeholders on the same for which a notice was published in the press on May 8,
2020. Further, letters were also sent to various Govt. Ministries, attached
departments and other relevant stakeholders soliciting comments on the Design
and its Roadmap.

(C). Comments of Stakeholders

(i).  In reply to the above, the Authority received comments from ten (10)
stakeholders including K-Electric Limited (KEL), Fatima Energy Limited (FEL),
Nationa! Transmission & Despatch Company Limited (NTDC)/National Power
Control Centre (NPCC), Water & Power Development Authority (WAPDA), Mr.
Akhter Ali, Omni Group of Companies (OGC), Energy Wing Ministry of Planning,
Development & Special Initiative (MoPD&SI), Welt Konnect, Uch-I Power (Private)
Limited (UPPL-l), and Uch-Il Power (Private) Limited (UPPL-II) raising various




observations on different aspects of the Detailed Design. The salient points of the

comments received from the stakeholders are summarized as follows: -

(a).

(b).

KEL commented that the CTBCM model is focused on
incentivizing generation and does not address the critical issues
dominant in the power sector of Pakistan including circular debt,
lack of investment in T&D Infrastructure, demand side
management, off grid renewables, lack of planning, poor
governance, high AT&C losses and cross-subsidization. It was
submitted that if BPCs are allowed to procure power directly from
the market then this wouid result in increased T&D losses and
stranded costs for the DISCOs which will ultimately increase the
tariff for the end-consumers. In this regard, reforms may be
introduced in the T&D segment to bring operational efficiency and
cost of service study may be done to ensure full recovery of costs
incurred by the DISCOs.

In addition to the above, KEL commented that privatization of
DISCOs should be considered given their financial ctanding and
the requirement of credit cover for bilateral contracts, otherwise
they would continue to rely on the GoP support which may defeat
the overall purpose of the CTBCM. Additionally, necessary
clarification on the taxation mechanism in the CTBCM may aiso be
provided. It was commented that there should be a proper
mechanism in the Design to eliminate the possibility of arbitrage
opportunities, higher margins due to market exploitation by certain
type of participants, and risk of possible tacit collusion. In addition,
KEL submitted that due to intermittent nature of the Renewable
Energy (RE) power plants, there should be a cap on the maximum
share of renewable capacity to avoid any sudden imbalances.
Moreover, there should be clarity on the treatment of hydel and
nuclear power plants in the competitive market being strategic
projects. It was suggested that instead of the capacity pricing
based on demand-supply intersection, every generator should



(c).

(d).

receive the capacity price it bids in the market to avoid exponential
returns for some generators. Further, proper criteria may be
introduced for the entry of suppliers as failure of the said to fulfill
their obligations would transfer the burden to DISCOs putting
sustainability of the sector as risk. Similarly, a minimum credit
worthiness criterion may also be set for the BPCs.

FEL submitted its observations on various aspects of the Detailed
Design including network losses, cross-subsidization, Centralized
Security Constrained Economic Despatch (SCED), hybrid BPCs,
Merit Order Criteria (MOC), Capacity Obligations of market
participants, and Minimum Planning Capacity Reserve
calculations (MPCR). It was submitted that the Design proposes
postage stamp method for payment of network losses. In this
regard, existing practice in the wheeling regime should be
continued for at least five years to encourage private sector
participation. Afterwards, actual technical losses may be
considered on case to case basis. Financial or administrative
losses should not be passed on to network users to avoid
discouraging the competition and only technical losses should be
applied as those are associated with the "wire" business.
Regarding cross-subsidization, FEL submitted that cross-
subsidies are economically not preferable and should be avoided
— instead, a direct subsidy may be applied. If it is decided to apply
a cross-subsidy surcharge, it should not exceed a certain amount
especially for BPCs, industrial and commercial customers to

encourage competition.

On SCED, FEL commented that central despatch is required for
system stability, however economic despatch should not be
mandated as it has many transparency, operational, and financial
implications. Implementation of economic despatch regime may
be deferred for a suitable period till the time sizeable pool of open
market generation companies is available. Regarding hybrid
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(e).

BPCs, FEL commented that BPCs should be allowed to be hybrid
consumers and maintain a retail supply contract against payment
of reasonable charges to DISCOs. It was submitted that MOC has

become controversial and should not be implemented as proposed
in the model. On the issue of Capacity Obligation of Market
Participants, FEL commented that if the bilateral contracts scheme
becomes financially unviable because BPCs are charged above
their cost of service for wheeling and back-up service from the grid,
the development of competition can be endangered resulting in
export-oriented industries becoming non-competitive. In addition
to the said, FEL commented that the issue of MPCR is of complex
nature and requires extensive studies to reach to a workable
solution. If generation companies are subjected to share the
burden of losses of the national network then the consumers (in
particular BPCs) will end up paying for aggregate losses of
DISCOs when they may only use the system/networks of one or a
few DISCOs for wheeling purposes. At best, those BPCs should
be required to pay only their share of the UoSC of the DISCOs
whose networks they use. Further, as proposed in the Design, the
implementation of Balancing Mechanism for Capacity (BMC) may
be delayed for two years.

Power System Planning department of NTDC commented that
international best practices may be adopted to discourage
formation of cartels that could collude and artificially hedge the
market clearing prices and the marginal costs. Furthermore, clear
procedure should be delineated to distribute the impact of the said
prices amongst different consumers. In addition, NPCC of NTDC
submitted that the methodology for calculation of Firm Capacity
Certificate must be developed by the Market Operator (MO) rather
than the System Operator (SO) as proposed in the Detailed
Design. It was further commented that the system marginal prices
may be calculated by the MO being a commercial activity.
Moreover, the methodology for the pricing models of hydro and
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(f).

(9).

other generation may be developed keeping in view the system
constrains and indent constraints of ISRA. NPCC further added
that a thorough methodclogy for handling of the network trippings
may be developed and it must also be determined as to how posi-

event analysis will be carried out in the absence of SCADA.

Mr. Akhter Ali in his comments suggested that the establishment
of market exchange has a much greater potential than CTBCM as
bilateral contract market is a move in the reverse diraction when
the world has long moved into pooled markets. DISCO-IPP
bilateral contracts would be shifting the sector management from
a larger stronger system to weaker DISCO organizations involving
many risks. The solution is a virtual market exchange where
market piayers buy and sell in a day-ahead market. Further,
derivative products such as forward prices and capacity auctions
can also be introduced to guide new investments and capacity. Mr.
Ali added that the most important aspect or conszquence of
CTBCM will be differentiated tariffs of DISCOs as opposed to the
uniform pricing to which economic system of the country is largely
wedded.

OGC commented that the proposed model is seen as limited and
isolated design based on “single-buyer plus” market development,
which has not been implemented in developing or developed
countries in the world. It was submitied that there is nn change in
existing and newly proposed design model considering that the
regulations on wheeling of power are already in place.

. MoPD&SI commented that historically capacity obligations have

been the root cause of higher tariff and circular debt issue and
therefore it is suggested to look for alternative arrangements and
future contracts should be on the take & pay/auction basis.
Further, the financially weak DISCOs may not be able to invest in
network upgradation when their BPCs will come into market
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(i).

weakening their consumer base. Under economic despatch,
inefficient plants must not be despatched. The criteria may not only
be least-cost generation as it favours the inefficient plants with
lower efficiency due to cheap electricity production. It was
commented that weak DISCOs should improve their performance
and financial position before the commencement of the CTBCM to
reduce GoP support. MoPD&SI further submitted that the SCED
algorithm requires precise heat-rate (cost) curves for accurate
scheduling of power plants. However, heat-rate curves from only
nine power plants are available, therefore, the SCED results will
not be optimal. This risks a sub-optimal despatch and higher costs
for consumers. Detailed SOPs are required in this regard for
verification of heat-curves and other dynamic models of power
plant controllers.

In addition to the above, MoPD&SI submitted that the Design does
not contain any uplift mechanism for cost recovery when power
plants are not self-scheduled. Furthermore, there is no mechanism
to compensate constrained-off generators for the potential loss
incurred by having to purchase energy at a higher marginal price
than the bilateral contract price. Therefore, inclusion of uplift
payments to merchant power plants should be considered.
Regarding pricing mechanism for transmission losses and
congestion costs it was suggested that a nodal pricing scheme that
uses locational marginal prices should be considered as this will
provide the right incentives for generators to be built in import-
constrained zones and to avoid export-constrained zones.
Regarding operating reserves, it was suggested that any resource
capable of providing operating reserve services should be
permitted to do so, and these resources should be compensated
based on the net benefits they provide to the system. A detailed
analysis of the SCED methodology is required to ensure that a
robust and reliable algorithm is selected which caters to the unique
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constraints of the power system of Pakistan including the
embedded HVDC line.

Welt Konnect submitied that the timelines for implementation of
the CTBCM seem optimistic and may be revised. The provincial
governments seem not to have been taken on board regarding the
model. Moreover, bifurcation of CPPA-G into SPT and MO
requirés careful methodology for allocation of legacy contracts
which may have serious financial repercussions and the creation
of the SPT may adversely affect development of strategic projects
in the country. In addition, it is necessary to ensure data security
while designing the Secured Metering System (SMS) project. It
was submitted that details are required regarding overhauling of
NPCC, including IT interventions, as proposed in the CTBCM.
Similarly, clarity is required regarding association of Market
Participants and DISCOs, mechanism for arrangement of Credit
Cover, registration of Private Power Infrastructure Board
(PPIB)/Alternative Energy Development Board (AEDB) as |AA,
development of new market-based contracts and the methodology
for auctions and marginal pricing. It was further added that the
functionality and effectiveness of the SDDP tool for making
financial projections/forecasts is untested and requires further
investigation. It is unclear as to how the DISCOs shall arrange
guarantees for new procurement and credit covers for the
balancing market. It was submitted that contrary to what is stated,
the CTBCM adds several layers of risk on the generators and other

participants resulting in more expensive power in the system.

. Welt Connect further commented that BPCs have largely been

neglected while developing the market design and the binding
requirement on BPCs of a one-year notice prior to leaving the
DISCO shall add further financial burden on the private sector in
Pakistan. Further, the treatment of KEL in the CTBCM needs

careful consideration. It was submitted that by making mandatory
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for small generation companies selling to BPCs to become market
participants, captive power business models or wheeling
arrangements will practically cease to exist. Further, the
generation in AJK and other jurisdictions not covered under the
NEPRA Act may not be assimilated in the market and become a
participant through or by virtue of becoming a Trader hence
hanging by a thread in the overall scheme. In addition, the
requirement of credit covers for payment of imbalances under the
CTBCM will further create a barrier to entry by burdening
participants who may find it difficult to furnish such guarantees.
Moreover, details are required regarding calculations of Balancing
Mechanism for Energy and Capacity (BME/BMC), calculation of
firm capacity and critical hours for the BMC. It was further
commented that the methodology for the preparation of capacity
procurement plan by the IAA needs careful scrutiny as certain
input variables can impact the outcome.

UPPL-l & UPPL-II submitted that in order to meet the objectives of
CTBCM Model, factors like T&D losses, electricity theft and low
recovery of DISCOs must be addressed. Further, technical, legal,
commercial, and financial evaluation should be performed to
satisfactorily establish that the rights and obligations of the
companies under their respective PPAs or Implementation
Agreements are neither impaired, compromised or otherwise
affected nor any additional obligation is imposed on the same.
Moreover, any non-payment by the power purchaser in
accordance with the terms of the relevant PPAs would constitute
a default thereof regardless of the non-payment by the DISCOs or
KEL. In addition, there should be absolute clarity on the legal
capacity of SPT to enter into the relevant PPAs and to perform its
obligations. It was further submitted that any change to the
payment mechanism agreed under the relevant PPAs cannot be
unilaterally amended without approval of the power producer. It
needs to be clearly stated that if the functions established for the
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(m).

Metering Service Provider (MSP) will contradict any provision of
the respective PPAs then existing provisions of the agreements
will prevail. Further, the relevant PPAs should continue to take
precedence over the Grid Code, Market Ccde etc. Moreover,
clarity is required whether there would be a legal requirement for
the IPPs to enter into a bilateral contract with the corresponding
DISCO or KEL to whom their capacity and energy will be allocated.
Whether such a commercial allocation adversely affect the legal
rights and obligations in the PPAs between the IPP and CPPA-
G/SPT? It should be clearly stated that the existing contracts of
IPPs will continue as is with no need for any bilateral contracts with
DISCOs.

WAPDA commented that its concerns regarding payment security
and economic despatch may be safeguarded during
implementation of the CTBCM model.

(D). Response of CPPA-G

(i). The above comments of the stakeholders were reviewed/analyzed, and
the Authority considered it appropriate seeking the perspective of CPPA-G on the
same. In this regard, CPPA-G submitted its rejoinder on the comments of the

stakeholders on August 5, 2020. The salient points of the rejoinder submitted by

CPPA-G are summarized below:; -

(a).

CPPA-G submitted that the issues raised by KEL are important
and need redressal, however, this may be done in parallel without
making them a precondition for the CTBCM. However, other
interventions outside the scope of the Design are also required to
address the said issues. Regarding comment on incentives for
generation, it was clarified that the Design does not include any
specific incentives for generation or any dis-incentives for the T&D
business. Rather, the objective of the CTBCM is the sharing of
risks between buyers and sellers for introducing transparency in
the market. On the issue of stranded costs, it was submitted that it
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(b).

is a natural consequence of the transition process and faced by
some countries moving towards competitive electricity market.
However, the issue will be addressed at the policy level and proper
recommendations in this regard will be formulated. Regarding
increased T&D losses, CPPA-G submitted the percentage loss
may increase, however, this will not increase the end consumer
tariff if the BPCs procuring from other suppliers continue to pay the
cross-subsidy to compensate consumers that are charged tariff
less than their cost of service. On comments of KEL regarding
privatization of DISCOs, CPPA-G submitted that the same is
beyond the scope of the CTBCM and is the decision of the GoP.
Regarding taxation mechanism, it was clarified that there are
different tax implications for electricity generation and sale, and
electricity purchase and sale (trading). Further, it is legal matter
and lawyers are already working on the issue and various
international best practices are available to avoid double taxation
which may be adopted.

About the comments on arbitrage opportunities, it was highlighted
that the concern is valid, however, the issue will have to be dealt
with during the transition phase and proper criteria will be
developed to ensure that the issue is addressed. Regarding risk of
tacit collusion, it was submitted that the design of the auctions will
ensure provisions/mechanism to detect and avoid collusion. On
the issue of market exploitation by certain type of participants, it
was provided that the positive and negative risks in SCED provide
correct signals to participants and result in a win-win for the
contracting parties and the system overall. On capacity of RE
plants, CPPA-G submitted that the intermittency of RE resources
is addressed by allocating certain firm capacity to these
technologies. This will ensure system security, during the most
critical times. On the treatment of hydel and nuclear power plants,
CPPA-G explained that for special purpose projects there will be

specific mechanisms to recover their costs established by the
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(c).

instruments creating them. The CTBCM is prepared to take them
as must run projects, price taker projects, Merit Order driven
projects, etc. with their inclusion in the SCED. Regarding capacity
pricing in the balancing mechanism, it was submitted that the BMC
is based on single clearing price that is determined through
intersection of the demand and supply curves and there is no
bidding by the generators in this mechanism. Further, the cap on
the price is also set by demand curve and therefore, there is no
room for exuberant returns rather appropriate returns under
different market conditions. Regarding payment capacity of new
suppliers and credit worthiness of the BPCs, it was submitted that
proper framework will be established in this regard and is part of
the Implementation Roadmap. Furthermore, it will be responsibility
of the suppliers to ensure credit worthiness of the BPCs for the
bilateral contracts and payments as is the basic principle of the
market.

Regarding observations of FEL on different aspects of the Detailed
Design, CPPA-G submitted that exemption of network losses to
BPCs will have negative impact on remaining consumers,
therefore, all consumers should be treated equally, and losses
should be charged on postage stamp method to all consumers
without discrimination. Similarly, cross-subsidies are social costs
that are paid by large consumers for relatively small consumers to
compensate the high cost of service of the later group. In this
regard, there should be uniform application of cross subsidies to
all BPCs whether supplied from DISCO or other suppliers. This will
ensure true spirit of competition, as generation cost will become
the basis of competition. Further, cross subsidy is a
policy/regulatory decision and is not a design issue of the
competitive market. Regarding SCED, CPPA-G responded that
the term economic despatch is used in the NEPRA Act and is very
well defined in Generation Licensing Rules. Under economic

despatch, SO centrally despatches generation facilities based on
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an economic Merit Order. The recommendation regarding deferral
of the SCED is against the provisions of NEPRA Act, regulatory
documents, and economic/financial benefits for bilaterally trading
parties. Moreover, bringing transparency in the system is part of
the Implementation Roadmap, which will address all the concerns
raised by FEL.

. On the comments related to hybrid BPCs, CPPA-G explained that

in wholesale markets around the world, consumers are not allowed
to remain parily regulated and partly nonregulated, they can either
be regulated consumers or non-regulated (free consumers).
DISCO being a regulated rate provider is not allowed to negotiate
freely with consumers based on their load profile, which is one of
the main reasons why it has been prohibited for BPCs to be in
hybrid mode with DISCOs. About comments on MOC, CPPA-G
responded that the statement that Merit Order has become
controversial and should not be implemented is not correct. It is
clarified that all the thermal power plants that are being operated
today are part of Merit Order and no one has ever raised any such
objection in this regard. On the issue of capacity obligations of
market participants, CPPA-G submitted that capacity obligations
simply indicate that there should be adequate physical generation
to support the bilateral contract and contribute towards system
security. This has nothing to do with a certain class of industrial
consumers and their retail tariff. It is the prerogative of the GoP to
provide specific support to certain industries or sectors and it is
outside the scope of the market design. Regarding MPCR, it was
submitted that FEL has mistakenly assumed that BPCs will end up

other consumer of their category, regardless of whether they
receive supply from DISCOs or other suppliers in the market.
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(e). In response to the comments of NTDC, CPPA-G responded that
measures against formation of cartels are already considered in
the Detailed Design under the role of market surveillance and
monitoring. Further, design of auctions will have provisions/
mechanism to ensure competition and avoid collusion. CPPA-G
further clarified that clear procedures will be established to
transparently determine the imbalance quantities and the marginal
prices. The parties creating the imbalances will pay the marginal
price so that there is no impact on other parties and the
transactions are settled on market-based principles. Regarding
comments of NPCC, it was submitted that some of the functions
highlighted by NPCC are still being performed by CPPA-G
because of the legacy it carries from CPPA of NTDC. However,
there is no legal or regulatory document that binds CPPA-G/SPT
to perform these functions. After due deliberation and looking at
the global best practices, there are some functions that are
proposed to be assigned to the SO. Firm capacity concept is
related with the availability of any generator during certain period
of a year in relation with the system demand. In this regard, the
SO is the only entity that has all the information, including the
hourly demand, supply, and availability information. Therefore, the
SO wili be responsible for the provision of the relevant
information/data for determining the firm capacity factors.
Similarly, the annual dependable capacity tests being performed
today are under the prerogative of power purchaser. However,
CTBCM is a different structure and the functions that relate to the
adequacy of capacity cannot be assigned to an entity that is a
market participant (or potentially can have commercial interest in
any function). Assessing the requirements of this function, SO

happens to be the most suitable entity and is therefore proposed
to perform the said function under CTBCM.
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(. Regarding commenis of NPCC on calculation of marginal prices,
CPPA-G submitted that the determination of marginal cost
requires three basic components. (a). hourly availability of
generating unit; (b). despatch of each generating unit; and (c).
operating cost of each unit. All this information is available on real
time basis only with the SO and the despatch of units is also a
result of its decision. The decisions and data generated work as
feedstock for calculation of marginal prices, and therefore the
determination of the said prices is proposed to be carried out by
the SO and this is also in line with the global practices. On the
comments related to pricing model, it was submitted that the
detailed procedure for determination of marginal prices and
treatment of any must run generation will be presented in the
methodology paper to be separately submitted to the Authority for
approval. Regarding network trippings, CPPA-G responded that
tripping or failure of any network equipment is an inherent part of
the power system and cannot be neglected. However, from the
perspective of the market design, it does not have any impact so
far as the wire companies are compliant with the required
performance standards. Further, impact on energy generation or
consumption due to tripping of any network component will in any
case be recorded in the energy meter, thus absence of SCADA
does not pose any risk on calculation of imbalances.

. On the comments of Mr. Akhter Ali, it was submitted that the same
attempt to generally discuss market design possibilities practiced
in different countries without considering the fact that globally
market designs are unique based on, inter-alia, the type of pool
the market qualifies in i.e. gross pool or net pool. It is wrongly

assumed that the CTBCM has been proposed without evaluating

other design options. In this regard, several markets were studied
and analyzed before proposing the Design. CPPA-G further
submitted that Mr. Ali has termed the proposed bilateral contracts
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(i).

as a step in the reverse direction, ignoring the fact that bilateral
contract exists in almost all competitive markets and having 100%
merchant plants-based market is not a realistic expectation.
Regarding proposal for a Power Exchange, CPPA-G clarified that
Pakistan's electricity market qualifies under Gross Pool with
centralized economic despatch whereas Power Exchanges exist
in seif-despatched/Net Pool markets. In this regard, the market
design should be based on local conditions rather than those of
the developed markets. Similarly, the comments do not provide
how Power Exchange can be implemented in Pakistan given the
local conditions such as non-payments due to socio-economic
situation etc. Further, CPPA-G submitted that the Design is
creating conditions to attract investment in the power sector on risk
sharing basis and also allows merchant plants on pure take-and-
pay basis to trade in the market, however, conditions need to be
improved to achieve such ultimate goals.

On the comments of OGC, it was submitted that the CTBCM
design is not formulated in isolation but has been proposed by
studying market structures around the world. CTBCM is a tailor-
made design based on features in developed and developing
markets and best suitable considering ground realties of Pakistan.
Further, the Design is much more than just implementation of
wheeling as competitive auctions, new market contracts,
introduction of IAA, energy and capacity balancing mechanisms,
alignment of policy and regulatory framework etc., are envisaged
in the model. Moreover, the Design has been proposed by
considering peculiarities of the power sector of the country and is
not based on simplistic assumptions.

On the comments of MoPD&SI, it was submitted that capacity
obligations have been introduced for ensuring long-term
generation adequacy in the system. It does not force participants
to have Take or Pay capacity payments, rather the parties are free
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to negotiate the terms bilaterally. CPPA-G submitted that
MoPD&SI has pointed cut a real issue of utility death spiral, which
is faced in markets transitioning towards competition. However,
the market design takes into account all such issues and
recommends proper measures to address the same. Moreover,
cross subsidies will be paid as social cost by BPCs supplied by
DISCOs or other suppliers, therefore there will be no adverse
effect on DISCOs. In addition, it was clarified that it is an
assumption that inefficient plants are despatched due to lower gas
prices and higher efficiency plants are not despatched because of
high fuel cost. In this regard, there are certain plants which use
dedicated gas fields which cannot be diverted towards the efficient
plants and there is no other use for such gas. Therefore, these
plants get despatched due to low cost of their fuel despite their low
efficiency. However, the basic principle of the economic despatch
is still valid in this case. Further, the assumption of non-availability
of heat rates of plants with the SO is not correct. The value of heat
rate and the variable cost of the existing plants that are under
PPAs will remain the same in CTBCM. In addition, the SO has the
authority to check heat rates of the plants dynamically to ensure
efficient despatch.

Regarding cost recovery of merchant plants, CPPA-G submitted
that a detailed methodology will be devised to address the issue
during the implementation phase. Regarding nodal pricing
methodology, it was submitted that the same requires a high-level
IT infrastructure including SCADA. Therefore, keeping in view the
ground realities, initially a simple approach has been proposed.
However, as IT infrastructure is developed in the future, nodal
pricing mechanism may be introduced. Regarding operating
reserves, it was responded that a mechanism will be devised
during implementation phase for providing due compensation to
plants providing ancillary services like partial load and start up.
Furthermore, under capacity obligations every BPC will procure
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capacity to the extent of its peak demand plus contribution towards
reserve margin. Hence no reserves are needed to be considered
as a separate product initially. Regarding SCED, it was submitted

that the SO is already performing the same with all constrains of
power system with the help of state-of-the-art tools like NCP and
PLEXOS.

In response to the comments of Welt Konnect, it was submitted
that the timeline for implementation of the CTBCM is set after
extensive consultation with the stakeholders and the iarget dates
are achievable. Further, CTBCM is merely a design/model of
competitive market which was envisaged in the WAPDA
Restructuring Plan already approved by CCl and does not require
exclusive involvement of the Provincial Governments. It was
clarified that the methodology for the commercial allocation of
existing contracts will be finalized by the relevant ministry after due
consultations with the stakeholders and CPPA-G will submit the
same for regulatory approval during the implementation phase.
Regarding strategic projects, it was explained that the same will
be treated in accordance with the mechanism already provided in
the model and details in this regard will be worked out during the
Implementation Phase. On comments related to SMS project, it
was submitted that security is the prominent and built-in feature of
the SMS technology. Regarding observations related to NPCC,
CPPA-G responded that consultants have been engaged to
provide necessary support to NPCC in the form of tools, software
applications, training, and capacity building. Moreover, details
regarding various intervention in NPCC will be provided during the
Implementation Phase. In addition, it was clarified that the
association of DISCOs and other power sector entities is not a
novel concept and has been in practice in many countries around
the globe such as Argentina, Brazil etc. The associations are
envisaged to ensure that DISCOs and other market participants
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can watch their interests. Further, the participation of associations
is important for building credibility and transparency in the market.

On the comments of Welt Konnect related to details on various
aspects of the Design, CPPA-G submitted that primary details
have been provided in the detailed design, however, minute details
will be worked out as per the indicated timelines in the
Implementation Roadmap. Regarding SDDP tool, it was
responded that the same is a globally recognized software
application which is being used in operation studies in more than
30 countries. On observations related to arranging of credit cover
and guarantees for DISCOs, CPPA-G submitted that financially
weak DISCOs would coordinate with the IAA in order to arrange
the required credit cover/guarantees. Whereas the good
performing DISCOs will arrange the same through commercial
banks based on their financial statements. CPPA-G further
submitted that instead of exerting pressure on any individual entity,
CTBCM proposes a fair, transparent and non-discriminatory risk
sharing mechanism and is expected to create a non-biased
environment for investors ultimately reducing prices by truing up
cost of generation through competition. Regarding BPCs, CPPA-
G submitted that BPCs are located wide-spread in the country and
therefore an association of BPCs has been proposed in the model
to have their voice and concerns heard. Further, deciding the
timeline for notice period of BPCs is outside the scope of the
market design. On treatment of KEL, the revised detailed design
includes necessary details and proposals for the integration of KEL
in the CTBCM.

. Regarding the observation of Welt Konnect on making it

mandatory for small generation companies selling to BPCs to
become market participants, it was clarified that the condition
enables them to sell in the balancing mechanisms and to settle

their imbalances on marginal prices. Alternatively, the Design also
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proposes that these generators can delegate such res'ponlsibility to
a trader as well. However, the said arrangement creates no
barriers for captive generation or wheeling. On the assimilation of
generation from AJK and other jurisdictions, CPPA-G clarified that
the model provides ways for such generation to participate in the
market and necessary details in this regard will be worked out
during the implementation phase. On the requirement for credit
cover, it was responded that providing credit covers is a standard
practice to cover the counter party risk. Credit Cover with MO will
provide security and credibility for participants for their payment in
balancing market in the case of default by any party. Furthermore,
the amount of credit covers required for balancing mechanisms will
not be huge, but a small percentage of total transaction volume.
Around the globe, such securities and covers are arranged through
banks and the same can be done in the CTBCM. Regarding
comments on the methodologies for Firm Capakcity, critical hours
for BMC, and Capacity Procurement Plan, it was submitted that
primary details have been provided in the detailed design and
minute details will be worked out during the implementation phase.

In response to the comments of UPPL-I and UPPL-Il on various
issues in the power sector of the country, CPPA-G clarified that
the issues highlighted are important and need to be solved,
however, the same may be done in parallel without making these
a precondition for the start of the market. The model includes
several actions that are targeted to improve the operational
capabilities and efficiency of the power sector entities. With the
timely implementation of these actions the efficiency and
governance of wholesale market will improve overtime accounting
upto 85% of the electricity cost. However, other interventions,
outside the scope of the market will also be required to address
the said issues. On comments related to the rights available under
the existing PPAs/EPAs, it was explained that the rights and
obligations of IPPs under their respective PPAs/EPAs are neither
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impaired, compromised or otherwise affected nor any additional
obligation is imposed on the IPPs in the CTBCM. Moreover, the
protection given by the existing Commercial Code under Clause
2.5 will remain intact and the CTBCM will not affect the protection
given to the existing IPPs. In addition to the said, there wilt be no
impact on the payments to IPPs due to commercial allocation.

(0). Regarding concerns of WAPDA, CPPA-G clarified that the rights
and obligations established under the existing PPAs/EPAs will be
protected and there will be no alteration of these agreements
under CTBCM. Similarly, economic despatch will be undertaken
as per provisions of the Grid Code and all the parameters being
specified for the hydel sector will be considered. It was explained
that no alteration regarding existing PPAs/EPAs has been
proposed in the Design and hence there will be no concerns for
WAPDA in this regard.

(E). Observations of the Authority

(). In addition to the internal review of the Detailed Design and the
Roadmap, the Authority also engaged the services of a welli-reputed external
consultant Ms. Beatriz Arizu. In this regard, the detailed observations of the
Authority on all aspects of the Design & the Roadmap were forwarded to CPPA-G
vide letters dated May 29, 2020 and July 1, 2020. The salient observations in the
matter are summarized below:; -

. The Authority observed that the Design was going beyond its
scope and covering matters that come under domain of the
Regulator. In this regard, the Authority directed that the Design
should only be indicative of minimum changes required in the
regulatory documents and should not be considered a limitation to
the later review and decisions of the Authority on what
regulations/codes/guidelines, etc., will be amended or formulated
as the Authority may decide from time to time.
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(d).

It was observed that there was a general lack of clarity on different
functions/entities especially the SO, MSP, Planner, Transmission
Service Providers (Provincial Grid Companies, Special Purpose
Transmission Licences etc.), and Distribution Service Providers.
Similarly, clarity is required on the role of small distribution
licensees like Bahria, DHA EME etc., as a Supplier. In addition,
the term "Eligible Consumer" creating confusion and should
accordingly be replaced with the term "BPC" according to the
provisions of the NEPRA Act.

The Authority observed that the description for ancillary services
be included in the Design on commercial aspects. Regarding the
role of Traders, it was observed that to avoid the risk of a dominant
Trader contrary to the objectives of a competitive market, the
Design should propose criteria to put a cap on how much
generation capacity can one Trader aggregate.

Regarding integration of KEL in the CTBCM, it was observed that
the Design does not provide a firm picture of how KEL will be
treated in the proposed market structure. In this regard, a number
of open-ended options have been proposed which need to be
firmed up. It is therefore considered appropriate to be specific
about the role of KEL in the CTBCM to avoid any confusion at later
stages.

. Further to the above, the Authority also required clarification on the

methodologies used for the calculation of Critical Hours, Minimum
Planning Reserve, prices for the BMC, Firm Capacity of renewable
technologies, and transmission losses. In addition, it was observed
that treatment of captive power plants needs to be provided in the
Design. It was further observed that the Design is missing the
administration of extreme emergencies, including force majeure
events, which will affect and impact the significant parts of the
system.
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On the IRM, it was observed that the actions that are pre-requisites
should be consolidated and summarized in a separate document
to focus on those for timely start of the CTBCM. Similarly,
transitional arrangements need to designed for activities that are
not considered prerequisites to ensure implementation so that the

transition does not become a permanent arrangement.

It was observed that inconsistencies/overlaps regarding
responsibilities and coordination of different entities should be
clarified. Further, the Roadmap should propose a workable
enforcement mechanism to address and resolve delays. Further,
it needs to be considered whether approval of the National
Electricity Policy should be a prerequisite for the start of the
CTBCM. In Group of Actions No. 2, approval of the NEP is
identified as not being a prerequisite. However, despite not
considering it a pre-requisite, the Roadmap notes that after
approval there could be inconsistencies with the CTBCM model
which could eventually require adjustments. This seems to be an
issue of concern as it implies that the market model is not
confirmed even after implementation starts and that a late approval
of NEP could lead to re-doing of some of the actions in the
Roadmap.

It was observed that PPIB/AEDB have been made responsible for
defining minimum conditions for market contracts for non-
regulated market participants. In this regard, the standard
international practice of establishing the requirements to qualify as
market contracts in the market rules/MO Code should be reflected
in the IRM. Further, the actions/steps described for amendments
in the Grid Code should be consistent with the mechanism
provided in the Grid Code.



(F). Response of CPPA-G

(i). CPPA-G along with its response to the above observations of the
Authority submitted the revised version of the Detailed Design and the Roadmap
vide its letter dated July 30, 2020. In this regard, the salient points of the response
of CPPA-G are as foliows:

(a).

(b).

It was submitted that the Design has been confined to the specifics
of its scope and only those issues that are considered important to
be addressed are highlighted with the indication that the same are
beyond the scope of the market design and should be
addressed/decided by the respective institutions.

On the observations related to the role of various eniities, it was
submitted that necessary details regarding the same have been
incorporated in the revised Design. On the role of MSP, it was
clarified that NTDC wili be the main MSP at the wholesale level,
however, as retail competition is introduced in the future, the
distribution licensees will also become MSPs in their respective
territories. On the function of Planner, it was explained that the
same will be performed by NTDC or future SO as per the
provisions of the NEPRA Act. On observations related to
Transmission & Distribution Service Providers and the supplier
role, it was submitted that necessary details have been
incorporated in the revised Design.

On ancillary services, it was provided that adeguate details
regarding commercial aspects of ancillary services have been
included in the revised Design. On the observation related to
Traders, it was explained that the aggregation function should
have a limit in terms of how much generation capacity a Trader
could concentrate. This limitation is necessary to ensure that no
Trader can manipulate the market due to its market power. This
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limit, preliminarily, could be established in the range of 5%of the
total demand of the system.

Regarding integration of KEL, it was submitted that several options
were analyzed, and the proposed solution is considered fair and

adaptable to regulatory or structural conditions of the sector. In this
regard, inter-alia, KEL will be allocated a quota of the Legacy
Contracts currently being signed or administered by CPPA-G. The
allocation methodology will be the same as for the DISCOs. The
sellers of the electric power altocated to KEL will be the DISCOs,
through bitateral contracts between them and KEL. The SPT will
support the DISCOs in the administration of those bilateral
contracts. The delivery of the allocated electric power to KEL will
be defined at each allocation period. The KEL generation wili be
centrally despatched and there will be one single marginal price
for the whole system. In this regard, the Detailed Design has been
amended to reflect the above integration mechanism for KEL into
CTBCM and to clarify further aspects as well.

Regarding methodologies for BMC, it was explained that the
Detailed Design introduced a minimum level of details on the most
important components of the BMC. The parameters to be included
in the calculations will require further studies and development.
Such studies have not been completed yet and, CPPA-G, with the
assistance of the SO and the Planner will estimate such values,
which will be submitted for approval during the implementation
phase. In this regard, due care will be taken to ensure accuracy
while developing the final details. On transmission losses, it was
apprised that the proposed method for calculation of the losses is
applicable for all transmission licensees. Regarding the treatment
of captive consumers, it was submitted that the mechanism for
integration of the same has been added in the revised Design.
About the observation on administration of extreme emergencies,
it was explained that since CTBCM is a cost-based market, there
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is less room for manipulation as compared to price-based markets.
The chances of potential imbalances requiring intervention due to
emergency situations are minimal. In this regard, thorough
analyses have been done to assess the level of risks that these
types of situations may pose for the Pakistani power market. The
detailed analysis revealed that the risks of manipulations having
detrimental impacts for some in benefit of others are negligible and
therefore for the start of the CTBCM, no special provisions are
required in terms of market interventions. However, with the
evolution of the market, it might be needed to issue specific
guidelines/methodology and operational procedure could be
implemented to counteract threats of manipulations in case of
force majeure. In addition, the specific details need to be worked
out while developing the MO Code.

Regarding IRM, it was explained that a separate annexure is being
prepared to summarize the actions that are pre-requisite for the
start of the market. Regarding transitional arrangements, it was
submitted that the IRM has been reviewed to include the
transitional arrangement wherever applicable. In this regard, every
entity, before commencement of the competitive market, would be
required to submit a workplan indicating how the transition of the
pending activities, if any, will be undertaken to ensure completion.

On the observation related to inconsistencies/overlap regarding
responsibilities, it was submitted that the IRM has been reviewed
to remove any inconsistency. Further, at the beginning of each

A\Group of Actions, the primary and supporting entities are
Apentioned and the roles have been emphasized in the narration

gs well to ensure the roles and responsibilities of the entities are

Iear. About enforcement mechanism, it was explained that the

Roadmap includes a mechanism to address the monitoring and
enforcement mechanism in the form of Market Implementation and
Monitoring Group (MIMG) having leadership from the MoE and the
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Regulator. Further, Cabinet Committee on Energy has also
recently directed MoE regarding submission of monthly progress
reports towards CTBCM implementation which adds another
powerful and effective layer in the enforcement mechanism in
addition to the MIMG.

(h). Regarding NEP, it was submitted that the NEP is not a pre-
requisite to implement the wholesale market and the approval of
NEP at the later stages of market implementation or even after the
commencement of CTBCM does not render the CTBCM model
incomplete. The provisions of the policy, when proposed and
approved, could be perfectly implemented in true spirit through
alignment of the framework. It is important to highlight that market
development is a dynamic subject and making certain adjustments
at later stages is a normal practice across the globe. Therefore, it
is considered that the CTBCM could be perfectly implemented
right away and whenever, the NEP will be in field, it will inform the
complete electricity business including competitive markets and
any development in this aspect will be adjusted to the
requirements of NEP.

(i). Regarding observation related to PPIB/AEDB, it was submitted
that the IRM is revised to incorporate the said changes. On
comments related to Grid Code, it was apprised that the purpose
of having the Grid Code Revision as a separate Group of Actions
was to highlight the importance of this activity in relation with the
implementation of CTBCM. However, as suggested, the activity of
Grid Code amendment is revised to mention that the review will

follow the due process as stipulated in the Grid Code.

(ii). In view of the above and considering the importance of the matter and
its impact on the power sector of Pakistan, the Authority decided to hold a public
hearing in the matter.




(G). Public Hearing

(i)- Inconsideration of the above, a public notice was published in the press
on August 20, 2020, informing the relevant stakeholders, interested, affected
parties/pérsons and the general public informing about the public hearing. Further,
letters were also sent on August 20, 2020, to different Ministries, their attached
departments and representative organizations about the said hearing and their
participation thereof.

(ii). The public hearing in the matter was held on August 24, 2020, at the
head office of NEPRA in Islamabad through Video Link wherein representatives of
different organizations participated. These included the representatives of CPPA-
G, NTDC/NPCC, PPIB, AEDB, WAPDA Punjab Power Development Board (PPDB),
DISCOs, KEL, representative of IPPs, and other interested persons/parties. During
proceedings of the above Public Hearing, following main Issues of Hearing were
discussed as summarized below; -

(a). Whether the stakeholders especially IPPs, DISCOs, and others
federal and provincial entities have adequate understanding of the
proposed competitive market. If not, will this lack of understanding
affect the implementation of the proposed CTBCM.

(b). Whether CPPA-G has adequate technical, organizational, and
human resources available to bifurcate its functions into Special
Purpose Trader and MO and efficiently perform the said roles?

. Whether IT related infrastructure to enable MO, SO, and other
entities to carry out their functions in the CTBCM market and for

reporting requirements have been adequately established?

. Do DISCOs have adequate understanding of their role in the

proposed competitive market? DISCOs are required to sign
bilateral contracts with generators in the CTBCM. Is adequate
capacity building of DISCO staff being carried out in this regard?
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(0).

What should be the treatment of KEL in the CTBCM? The Detailed
Design proposes that, inter-alia, the KEL generation will be
centrally despatched by the SO and there will be single marginal
price for the whole system. Is the proposed mechanism workable

and has been discussed with KEL?

The Role of SO is of paramount importance in the CTBCM. Has
the SO (i.e. NTDC/NPCC) adequate infrastructure in place to carry
out its proposed roles transparently and efficiently in the
competitive market?

Do PPIB and AEDB have required understanding of their future
role as Independent Action Administrator (IAA) in the proposed
competitive market? Do they have the required capacity and
expertise to develop standardized agreements and auction
documents for the competitive market?

. Transparent functioning of the market is critical for developing

confidence of market participants and successfully run the market.
Is the required infrastructure including IT systems being deployed
to ensure transparency in the market? What steps MO has taken
in this regard?

Is there any plan being developed for the capacity building of the
stakeholders involved in the implementation of CTBCM? If yes,
what steps have been taken so far and what is the proposed plan
for the future?

The CTBCM model proposes 1.5-year timeframe for starting
commercial operations of the competitive market. Is the
implementation timeline appropriate given the scope of work
required i.e. deployment of IT infrastructure, developing
standardized agreements, working out defails of the various
components of the market etc. What steps have been identified to

address delays in the implementation of the competitive market?
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(iii). In this regard, the points/concerns raised on the above Issues of
Hearing by the participants of the Public Hearing were as follows:

(a). The main point raised by the stakeholders especially PPBD and
WAPDA was the lack of consultation regarding the proposed
competitive market. In this regard, CPPA-G submitted that the
model was discussed in detail with the entities involved in the
implementation of the CTBCM. Other stakeholders were also
consulted through different workshops, training programs, and
consultation sessions. However, the consultative process is
ongoing, and all relative entities will be informed about the market
model. In this regard, it was proposed that CPPA-G will hold
information sessions with all the relevant stakeholders including
provincial entities, private sector, industrial estates etc. to develop
their understanding of the model and also share the relevant
material on its website.

(b). On the issue of the ability and capacity of CPPA-G to bifurcate and
efficiently perform the functions of the MO and SPT, it was
explained that a dedicated market development department is
working along with the International consultants to perform
activities related to market operation. Further, a project
management office has been established to execute the
restructuring activity. In this regard, phase-l of the restructuring
activity has been completed wherein a high-level structure of the
MC along with the budgetary estimates, staffing and infrastructure
plan has been developed. In addition, Phase-ll for the detailed

restructuring activity is underway and will be completed as per the
timelines of the IRM.

(c). On issues related to the SO, GM NPCC (SO) clarified that steps
are being taken to deploy the required infrastructure to improve the
functioning of the SO. In this regard, a consultant wili be engaged
for the complete restructuring of NPCC. Moreover, a Research &
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Development section has already been set up to undertake
activities in the areas of economic despatch and unit commitment,
operational planning, short-term demand forecasting, data
institutionalisation and other specialized areas in system
operations. Further, NTDC also apprised that Market
Implementation Group (MIG) has been established to coordinate
with relevant entities and undertake necessary actions related to
CTBCM.

Regarding the ability of the DISCOs to efficiently perform their
proposed role in the CTBCM, the representatives of DISCOs
submitted that necessary steps are being taken to strengthen and
develop capacity of the DISCOs related to the competitive market
functions. In this regard, MIGs have been created and tasked to
identify immediate interventions required, prepare budgetary
estimates, and develop specialized knowledge for the
administration of the Bilateral Contracts portfolio and perform short
and medium-term forecasts.

. On the issue of the capacity and preparation of the PPIB/AEDB to

undertake the functions of IAA, PPIB explained that it is prepared
for its proposed role in the CTBCM. In this regard, a MIG has also
been created to undertake the actions required from the PPIB
including gap analysis of the power generation policy, review of
security package, preparation of standard auction documents etc.
Moreover, AEDB also submitted that it is onboard in the process
and is taking necessary actions for its proposed role of IAA.

Regarding integration of KEL in the CTBCM, KEL submitted that
the proposal of SCED for the whole country is beneficial. In
addition to the said, the issues of cross-subsidy, revenue loss of
DISCOs, treatment of BPCs, increase in the tariff for end-
consumers were highlighted by different stakeholders. In this
regard, CPPA-G explained that the issues highlighted are related

l\%/



to policy/regulatory decisions and are outside the scope of the
market design. However, there are different options available
based on the international experience which can be adopted to
address the said issues. Similarly, proper mechanisms will be
proposed after consultation with the stakeholders during the
implementation phase to address these issues. Further, UPPL
highlighted that rights available to IPPs under their existing
PPAs/EPAs should be protected. In this regard, CPPA-G
responded that CTBCM does not affect any provision of the
existing PPAs/EPAs and terms and conditions of the same will
remain intact till their expiry.

(9). Regarding timeframe for COD of the CTBCM, CPPA-G highlighted
that MIMG is proposed be re-operationalized under the leadership
of MoE and NEPRA to oversee the activities of the participating
entities for smooth implementation of the market. In this regard,
necessary steps will be taken to ensure that the activities are
completed on time and issues that may arise during the
implementation could be addressed.

(H). Analysis/Findings of the Authority

(i) The Authority has examined the entire case in detail including the
Detailed Design, the IRM, the comments of stakeholders, rejoinder of CPPA-G,
submissions made during the hearing, provisions of the NEPRA Act, the Market
Rules, and other applicable documents.

(ii). It is pertinent to mention that the Authority through its determination
dated December 5, 2019, approved the conceptual/nigh-level design of the CTBCM.
In the said determination, the Authority directed CPPA-G to submit an updated and
detailed design of the CTBCM along with its implementation roadmap for approval
of the Authority. In compliance of the said direction, CPPA-G submitted the Detailed
Design and the IRM on February 5, 2020. In this regard, the analysis of the Authority

on the same is as follows: -




(a).

The CTBCM has been designed as a bilateral contract market with
balancing mechanism where all the future contracts for the
sale/purchase of electricity will be bilateral between the parties.
The payment security will primarily be ensured through credit
cover provided by the market participants. In contrast with the
existing regime where CPPA-G as an agent of the DISCOs
procures power on their behalf, the DISCOs, as suppliers, will
directly sign bilatera! contracts with the generators to meet their
capacity obligations. The PPIB/AEDB will function as IAA and run
competitive auctions to bring new generation in the system. The
BPCs will be allowed to have bilateral contracts to meet their
electricity needs and participate in the market. CPPA-G wili be
bifurcated into SPT and MO with the MO performing functions
related to the competitive market including settlement in the
balancing mechanism, registration of participants etc., and the
SPT will administer the existing PPAs/EPAs. The existing roles of
the SO, Transmission Network Operators, the System Planner
(currently NTDC), PPIB and AEDB will become enhanced and
crucial for the efficient functioning of the competitive market. There
will be new players like Suppliers, Traders that will perform their
respective roles in the competitive market. In a nutshell, the
CTBCM will be a shift from the existing single buyer regime to the
wholesale bilateral contract market.

. The Authority considers that transition from the existing regime to

the future competitive market is a crucial step and extraordinary
efforts are required from the implementing entities to make it
successful. In this regard, the foremost step is to develop
understanding of all the relevant stakeholders about the CTBCM
to make the transition as smooth as possible. It has been observed
that the required understanding among the stakeholders
especially the provincial entities, BPCs, the IPPs, and the private
sector is not there. It is important that CPPA-G, being the
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responsible entity for the design of the competitive market, devise
a proper strategy to disseminate the information about the CTBCM
market and develop understanding of the said stakeholders.

. The Authority has reviewed the Section 1 and Section 2 of the

Detailed Design dealing with the current market structure and
including areas related to functions of CPPA-G as an agent of
DISCOs, legacy contracts under the 1994 Policy, observations on
provisions of existing commercial code such as inclusion of Fuel
Price Adjustment, verification of monthly invoices etc.,. In this
regard, the Authority is of the opinion that the information/
discussion included in the said sections are views of CPPA-G and
may not necessarily reflect the views/opinion of the Authority.

. The Authority considers that restructuring of CPPA-G into SPT and

MO is an important step towards the market implementation. The
SPT will take-over the transitory role of administering the existing
PPAs/EPAs whereas the MO will be responsible for running the
market. In this regard, the IPPs have raised concerns regarding
lack of understanding of the proposed role of SPT and the
modalities regarding parking of existing PPAs/EPAs with the
same. It is, therefore, important that the said IPPs are taken on
board, during the implementation phase, on the role(s) of the SPT
and their concerns are addressed. Similarly, MO is considered the
most important entity in the competitive market given its direct role
in the affairs of the market. In this regard, transparent and non-
discriminatory administration of the market will be key in
developing confidence of the participants and making the CTBCM
a success. The Authority is of the considered opinion that
historically CPPA-G has been unable to efficiently perform its
functions as a deemed MO. In contraventions of its obligations as
a registered entity, CPPA-G has been discriminating against
certain power projects against the decisions of the Authority.
Similarly, the role of CPPA-G in the context of Wheeling Regime
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has been quite discouraging. In this regard, the Authority is of the
considered opinion that CPPA-G must fulfill its role as a registered
entity in the interest of market development and forgo its non-
discriminatory and discouraging behavior towards the market
participants. In addition to the said, the Authority considers that
CPPA-G develop adequate human, technical, IT and other
resources necessary for the transparent and smooth functioning of
the market.

During the consultation process, the Authority observed that the
SO i.e. NPCC showed it lack of ability and resources to efficiently
perform its functions in the competitive market. The Authority
considers it a matter of serious concern that the SO is not yet ready
to take-over its role in the CTBCM. The SO has to perform critical
functions like the implementation of the SCED, calculation of
marginal prices etc.,,. The successful implementation of the
CTBCM will depend on the efficient and transparent functioning of
the SO and it is, therefore, considered vital that the SO develops
its capacity and improves its ability to perform its activities in an
effective, transparent, and non-discriminatory manner. The
Authority considers that it is need of the hour that NPCC is
restructured and equipped with adequate human, technical,
financial, and IT resources to turn it into a state-of-the-art SO.
Further, the deployment of the modern, state-of-the-art SCADA
system at NPCC has long been overdue. In the absence of the
SCADA system, the required transparency, efficiency, and ability
to perform real-time system operations is not possible. In this
regard, the Authority considers that the deployment of SCADA
system at NPCC needs to be fast-tracked and the hurdles in its
deployment need to be addressed.

In the existing regime, CPPA-G has been signing the
contracts/agreements with the IPPs to procure power on behalf of
the DISCOs. However, in the future market, DISCOs (as
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(h).

Suppliers) will directly sign bilateral contracts with the generation
companies, and it is, therefore, considered important that the
DISCOs develop their capacity to take-over their role in the
CTBCM. Moreover, the future procurement will depend on the
accurate forecasting of the demand by the DISCOs. Historically,
the DISCOs have been unable to satisfactorily perform the said
forecast function and it is crucial that the DISCOs take adequate
measures to develop their capacity in this regard. Furthermore, to
do away with the requirement of sovereign guarantees, the
DISCOs will be required to provide credit cover for future
procurement of power. In this regard, the Authority time and again
highlights that the DISCOs need to improve their balance sheets
through better recoveries and reduced T&D losses.

Further to the above, the PPIB/AEDB will be performing the
functions of |AA for the future procurement of power. The IAA will
be responsible for competitive auctions for new capacity
procurement by DISCOs. The IAA will be managing the required
processes to get the guarantees granted to the DISCOs eligible for
guarantee support of the GoP. Moreover, the IAA will be
developing standardized contract templates for the procurement of
power. In this regard, considering the existing situation/past
experiences, wherein despite rigorous efforts the process of
competitive bidding could not be successfully
implemented/concluded, the Authority considers that the
PPIB/AEDB must come up with a plan comprising of the
actions/measures/interventions required for the successful

implementation of the competitive bidding regime.

The Integration of KEL in the CTBCM is an important design
feature and the Authority has reviewed the mechanism proposed
in the Design. In this regard, the Design, inter-alia, proposes that
KEL generation will be subject to centralized SCED and there will
be one single marginal price for the whole system. The Authority
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considers that conceptually, the said mechanism is in accordance
with the provisions of the NEPRA Act. However, to implement the
same, the augmentation/upgradation of the interconnection
network is required. Further, the issue of additional supply to KEL
from the National Grid is still not settled/finalized. In view of the
said, the Authority is of the opinion that the approval of the
proposed mechanism at this stage may not be appropriate
considering the fact that actual scheme of things is not clear. In
this regard, the Authority considers that KEL, CPPA-G, and
NTDC/NPCC deliberate the matter in coordination with the
relevant authorities to finalize the scheme of arrangement and
come up with a comprehensive plan for the approval of the
Authority.

The Detailed Design has proposed two type of Suppliers in the
CTBCM i.e. (i). Base Suppliers, and (ii). Competitive Suppliers. It
is pertinent to mention here that the Authority is in the process of
formulating/finalizing the Supplier Regulations which will provide a
framework for the Supplier regime in the power sector of Pakistan.
In this regard, as the Supplier Regulations are finalized, there may
be different type of Suppliers in the market. In view of the said, the
Authority is of the considered opinion that till the finalization of the
Supplier Regulations, the type of Suppliers in the CTBCM cannot
be ascertained. Therefore, the Authority is not considering the
approval of the type of Suppliers as proposed in the Detailed
Design and the upcoming Supplier Regulations will provide a
framework in this regard.

The Authority has also reviewed the mechanism proposed in the
Detailed Design regarding integration of the Housing Societies and
other Distribution Licensees (e.g. DHA EME, Aujla etc.). In this
regard, as mentioned above, the Authority is formulating/finalizing
the Supplier Regulations which will also provide a framework for

the housing colonies/small distribution licensees. In view thereof,
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(k).

the Authority is of the opinion that till the finalization of the said
Regulations, the approval of the mechanism for the integration of
housing societies/small distribution licensees is not appropriate at
this stage.

The Authority has examined the methodology for the treatment of
captive consumers in the CTBCM. In this regard, the Design, infer-
alia, proposes a back-up service tariff for the said consumers. It is
pertinent to mention here that determining tariff, rates, charges,
and other terms & conditions for the sale of electric power services
is the sole prerogative of the Authority. Therefore, the proposal of
the application of back-up service tariff on captive consumers is
outside the scope of the Detailed Design. The Authority considers
that treatment of captive consumers in the CTBCM is an important
matter and requires consultation with the stakeholders. Therefore,
the Authority will address the said issue through appropriate
mechanism during the implementation phase.

Further to the above, the Detailed Design proposes various
methodologies, formulas for the calculation of prices for the BMC,
transmission losses, calculation of firm capacity for different
generation technologies etc. The said methodologies have been
reviewed and the Authority is of the opinion that only high-level
details have been provided with the submission by CPPA-G that
the details will be worked out during the implementation phase. In
view of the said, the Authority considers that since the details are
not available, the said formulas/methodologies may require
revision/adjustment in the future. In this regard, the Authority has
decided to approve the said formulas/methodologies as only
indicative with firmed up details to be submitted during the
implementation phase by the relevant entities for approval of the
Authority. Similarly, the Section 8 of the Detailed Design dealing
with the Design of New Market Contracts is only for demonstrative
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purposes and should not be considered a limitation to the future
contract designs to be approved by the Authority.

(1). Decision of the Authority

(i). The Authority has examined and deliberated the Detailed Design and
the IRM, comments of the stakeholders, rejoinder of CPPA-G, proceedings of the
Public Hearing in the matter, provisions of the NEPRA Act, the Market Rules, and
other applicable documents

(ii). In this regard, the Authority is of the opinion that in order to have a
sustainable power sector in the country, introduction of the competitive electricity
market is the need of the hour. In this regard, the Authority hereby approves the
Detailed Design and the Implementation Timelines of the CTBCM Model (attached
with this determination as annexure) subject to the approval of the CCl as laid under
Section-14A of the NEPRA Act with the following directions: -

(a). Backqround and Current Market Structure

The Authority considers the contents of the Section 1 and 2 of the
Detailed Design dealing with the background and current structure
of the market as view point of CPPA-G and does not necessarily
agrees with the same. In this regard, the viewpoint/stance of the
Authority in different matters is reflected in its determinations/
decisions/orders etc., issued from time to time.

. Suppliers
The Authority does not approve the type of Suppliers as described

\ in the Detailed Design. The Supplier Regulations to be formulated
by the Authority will provide a framework for the type of Suppliers,
etc., in the market. In this regard, all the sections of the Detailed

Design that refer to the role of Suppliers will be interpreted in the

manner as to be provided in the Supplier Regulations.

(c). Formulas/Methodologies

The Authority approves the formulas/methodologies provided in the
Detailed Design as only indicative. In this regard, the Authority
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directs the responsible entities including CPPA-G, NTDC/NPCC,
efc., to submit the firmed-up and detailed formulas/methodologies
for the approval of the Authority as per their actions identified in the

Implementation Timeline.

(d). Contract Market: Design of New Market Contracts
The Authority approves the Section 8 of the Detailed Design dealing

with the Market Contracts as indicative only. The said approval will
in no way limit the design of the future market contracts to be
approved by the Authority.

(e). Participation of KEL in the Market

The Authority does not approve the section of the Detailed Design
providing the mechanism for the participation of KEL in the CTBCM.
In this regard, the Authority directs KEL, CPPA-G, and
NTDC/NPCC to deliberate the mechanism in coordination/
consultation with the relevant authorities/entities to finalize the
scheme of arrangement and come up with a comprehensive plan
covering all financial, technical, legal, and market-related aspects
of the matter with solid recommendations for the approval of the
Authority within three (03) months of the issuance of the
determination.

(f). Integration of Small Distribution Licensees (Housing
Societies) in the CTBCM

The Authority does not approve the Annexure-lll of the Detailed

Design dealing with the subject matter. In this regard, the Supplier
Regulations to be formulated by the Authority will provide a
framework for the integration of small distribution licensees
(housing societies) in the CTBCM.

(g). Captive Generation_Integration in the CTBCM
The Authority does not approve the Annexure-1V of the Detailed

Design dealing with the subject matter, In this regard, the Authority
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will address the issue through appropriate mechanism during the
implementation phase of the CTBCM.

. Dissemination of Information Regarding CTBCM to the

Stakeholder
CPPA-G within thirty (30) days of the issuance of this determination
will prepare and submit a plan for developing

understanding/sharing of information with all the stakeholders
including provincial entities, |IPPs, private sector, and other
interested parties regarding CTBCM. Further, CPPA-G will submit
the progress to the Authority about the steps/actions taken in this
regard along with the quarterly reports to be submitted by CPPA-G
in compliance of the direction given in the determination dated
December 05, 2019.

Submission of Implementation Report by the DISCOs
The DISCOs, within thirty (30) days of the issuance of this
determination, will submit the implementation reports regarding

setting-up of the dedicated Market Implementation Departments,
steps taken so far, future plans for market-related actions and
capacity building of their relevant personnel. The implementation
report will further include the budgetary requirements and its impact
on their tariff.

Submission of Implementation Report by NTDC/NPCC
NTDC/NPCC, within thirty (30) days of the issuance of this
determination, will submit the implementation report on steps taken

regarding deployment of IT infrastructure, inter-alia, for bringing
transparency, data institutionalization, metering, planning,
forecasting, improving despatch processes, status of amendments
in the Grid Code and developing of connections agreements etc.
The implementation report will further include the budgetary
requirements for the said actions and its impact on the tariff.
Further, considering the importance of the modern, state-of-the-art
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SCADA system for the transparent and efficient operation of the
system, the Authority directs NPCC/NTDC to submit along with the
implementation report a plan for the deployment of SCADA system
on fast-track basis including the budgetary requirements for the
same.

Submission of Quarterly Reports

The Authority takes serious notice of the non-submission of
Quarterly Reports by CPPA-G, NTDC/NPCC and the DISCOs in
violation of the directions given in the determination dated

December 5, 2019. In this regard, the Authority directs the said
entities to comply with the directions of the Authority regarding
submission of quarterly reports without any negligence failing which
the Authority may initiate legal proceedings against the same.

Provisions of the Applicable Documents

The Approval of the Detailed Design and its IRM in no way affects
the applicability of the provisions the Regulations and other
Applicable Documents as approved by the Authority f-om time to
time. If, at any time, in the future, the approved Design comes in
contravention with the provisions of the Regulations/Applicable
documents, the provisions of the Regulations/Applicable
Documents will supersede the aspects of the Detailed Design till
time the matter is referred to & decided by the Authority.

(m).Provisions of the National Power Policy and Plan

The Section-14 A of the NEPRA Act inter alia envisages the
development of an efficient and liquid power market design under
the genesis of the naticnal electricity policy and plan for
development of the power markets to be approved by the Counsel
of Common Interest (CCI) and the same is still in the stage of the
formulation and approval. Accordingly, the approval of the Detailed
Design and its IRM of CTBCM will be subject to the approval of the
said policy and plan under the NEPRA Act by the CCI.
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(n). Amendments/Modification in the CTBCM Model
If, at any time in the future, the Authority considers it appropriate to

amend/modify or change any aspect of the CTBCM including the
High-Level/Conceptual Design, Detailed Design or the
Implementation Timelines, the Authority may direct CPPA-G to
reflect the required changes in the said document(s) and submit to
the Authority for approval. CPPA-G shall be bound to submit the
said modifications/amendments to the Authority within thirty (30)
days of the receipt of the directions. if CPPA-G fails to submit the
said amendments/modification within the stipulated time without
providing a valid justification of the delay in writing, the Authority
shall, on its own motion and after consultation with the relevant
stakeholders, amend or modify the said document(s) pursuant to
the provisions of the NEPRA Act, the rules and regulations made
thereunder and other applicable documents.
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Detailed Design of Competitive Trading
Bilateral Contract Market (CTBCM)

1. BACKGROUND

1.1. BrIEF HISTORY OF POWER SECTOR AND MARKET DEVELOPMENT

The power sector of Pakistan is one of the most capital-intensive sectors of the country and is
considered as the backbone of the economy. At the time of independence in 1947, Pakistan had
Installed power generating capacity of 60 MW, The Water and Power Development Authority
(WAPDA) was established as an Integrated Utility in 1959 with the massive agenda of development in
generation, transmission, and distribution of power along with irrigation, drainage and flood control
etc. At this time, the sector was managed by two public sector vertically integrated utilities, WAPDA
and KESC. KESC started its work in 1913 as privately-owned 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, WAPDA undertook various initiatives to expand generation, transmission as well
as distribution system during the next decades by building major hydel projects such as Tarbela and
Mangla along with other thermal generation. By 1991, the power 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 reconcile the prices.

iii. Introduction of competition to the power sector with the passage of time, by 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 overlook the restructuring process and to regulate the de-bundled entities as these will
be monopolistic services in their respective jurisdiction. Th National Electric Power Regulatory
Authority (NEPRA) was established as Independent Regulator of the power sector in 1997 through
enactment of the Generation, Transmission and Distribution of Electric Power Act, 1997 {(NEPRA Act.)
Subsequently, the 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 transmission network
{500 kV and 220 kV), and eight distribution companies (further de-bundled into 10 later) were
established to perform the distribution function and sale of electric power to consumers.

In 2002, NTDC was given a license in which NTDC was assigned the following four functions.

1. Power Procurement to act as single buyer and procure power on behalf of DISCOs

1 https://www.diva-portal.org/smash/get/diva2:917526/FULLTEXTO1.pdf
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2. System Operation and Dispatch for the safe and reliable operation, control, switching and
dispatch of transmission system and the generation facilities and provision of balancing
services

3. Transmission Network Operator for the operation and maintenance (O8M) of the
transmission system including planning, design and capacity expansion of its transmission
system, generation expansion, least cost planning, and siting of new generation facilities

4. Contract Registrar and Power Exchange Administrator (CRPEA) for the recording and
notification of the contracts and other matters relating to bilateral trading between the
generation licensees and BPCs, and between 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 arising with CPPA.

In its license, NEPRA directed NTDC to prepare a plan to transition from the Single Buyer (S8) model
to Single Buyer Plus (SBP) modet by 2004 and towards a Competitive Trading Bilateral Contract Market
(CTBCM) by July 2009. Due to different reasons, this plan was never developed and the CTBCM
couldn’t 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 Economic Coordination Committee (ECC} of the Cabinet
decided to transition from the current regime towards CTBCM and mandated CPPA-G to prepare a
design and plan for this transition and get it approved from NEPRA. The summary of the ECC decision
is as under.

ECC Decision ECC-78/9/2015 (April 30, 2015) on Pakistan Power Sector Reform - CPPA-G

“The Economic Coordination Committee of the Cabinet Considered the Summary dated
30" April 2015 submitted by the Ministry of Water and Power regarding Pakistan Power
Sector Reform-CPPA A-G" and approved the proposals contained in Para-11 read with
Para 6, 7, 8 and 9 of the Summary.”

Paragraph 9 of the ECC Summary establishes the mandate and timeline 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 (CTBCM) — to start by 2020:

“9. Within two (02) years of the notification of Market Rules and associated
operationalization of CPPA-G, CPPA-G shall prepare a comprehensive Competitive
Trading Bilateral Contract Market (CTBCM) Plan for transition of the power market to a
Competitive Trading Bilateral Contract Market. This plan, to be prepared in consultation
with stakehaolders and subsequently 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 fully
competitive wholesale electric power market. The actions that shall be taken within
three to four (3-4) years for implementation, from the date of the approval of the CTBCM
Plan, will consist of regulatory, legal, technical, commercial and financial actions that
will set the groundwork for the transition to the wholesaie power market by 2020."

Subsequent to this decision, NEPRA issued Market Operator Registration, Standards and Procedure
Rules, 2015 (Market Operator Rules, 2015) and CPPA-G was registered as Market Operator and was
assigned the following functions.
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To procure power as an agent of the DISCOs
To act as Market Operator to facilitate the transition from the regime towards CTBCM

In pursuance of the mandate given by ECC and the stipulations of the Market Operator Rules, 2015,
CPPA-G with the help of international consultants (MRC Group) prepared a high-level conceptual
design, defining the principles and structure of the market, and submitted it to NEPRA for approval in
March 2018. NEPRA published the model on its website seeking comments from the stakeholders and
general public. As a result, many comments were received which were addressed by CPPA-G within
due time. Meanwhile, CPPA- G requested Ministry of Energy (Power Division) to move a summary to
the ECC requesting an extension in the timelines which was granted. The summary of the decision is
reproduced below:

“The Economic Coordination Committee (ECC) of the Cabinet considered the
summary doted 22" October 2019, 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)

i)

Approval extension in timeline for commencement of Competitive
Market Operations / Commercial Operation Date of the Competitive
Trading Bilateral Contract Market (CTBCM) for completion of CTBCM
Plan within 18 months after approval of CTBCM by NEPRA.

Allowed NEPRA to amend the timelines of market transition towards a
Competitive Market operation / CTBCM operations mentioned in
Schedule-l of the National Electric Power Regulatory Authority (Market
Operator Registration, Standards and Procedure) Rules, 2015.”

Para 8 of the Summary dated 22nd October 2019 are as under:

i)

“Timeline for commencement of Competitive Market Operations
/commercial operation date of the Competitive Trading Bilateral
Contracts Market (CTBCM) may be extended to allow completion of
CTBCM Plart within 18 months after approval of CTBCM Plan by NEPRA.
The approval of CTBCM modei and Plan is anticipated by December
20159.

Bosed on the above NEPRA may be allowed to amend the timelines of
market transition towards a Competitive Market operations /CTBCM
operations mentioned in Schedule-l of the National Electric Power
Regulatory Authority (Market Operator Registration, Standards and
Procedure) Rules, 2015.”

After thorough deliberations at NEPRA, the CTBCM conceptual design and implementation road map
submitted by CPPA-G was approved with specific actions to be taken by 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.
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1.2. PURPOSE OF THE REPORT

For the development of the design of the market and its implementation, CPPA-G adopted a phased
wise approach. In the first phase, a high-level conceptual design of the market was prepared and
submitted for regulatory approval. the conceptual design report was followed by a detailed design of
the market providing further understanding and working out details of the concepts presented in the
high-level conceptual design report.

In its determinaticn, NEPRA also directed CPPA-G to submit an updated detailed design within 60 days
from the date of receipt of determination. Point (a) of the decision of Authority states that:

“(a). Submission of Updated and Detailed Design and Implementation
Roadmap

Within sixty (60) days af the issuance of this determination, the CPPA-G, after
consuftation with the market 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 implementation
Roadmap will include, inter-alia, the types and designs of new market
contracts, mechanism for treatment of existing contracts, plan for the
bifurcation of CPPA-G into Market Operator and SPT, mechanism for
establishment of a Balancing Mechanism, IT interventions required for the
commencement of the Market Operations, listing of detailed design
actions/reports and timelines for their completion for approval of the
Autharity, and actions to be completed by stakeholders especially service
providers. CPPA-G shall also submit an updated version of Integrated
Electricity Market Simulation Model (IE-MSM) Report and Detailed Design
Report within two months of this determination.”

Pursuance of the strategy and in compliance with the directions of NEPRA, this document has been
prepared to work out the details of the concepts introduced in the approved high-level conceptual
design and to address all the aspects as mentioned in the determination of NEPRA.

1.3. STRUCTURE OF THE REPORT

The report is organized in several sections and as such first few sections of the report provide an
overview of different elements of the market with further details provided in subsequent sections. All
concepts are explained in adequate details to understand the design of the market. The report also
identifies different polices, rules and regulations, concept papers, methodologies, reports and SOPs
which are required for development of the market. These tasks will be accomplished later which are
listed in Annexures of this report.

The Authority considers the contents of this section as viewpoint of the
CPPA-G and does not necessarily agrees with the same. In this regard,
the opinion/stance of the Authority in different matters is reflected in
its determinations/decisions/orders etc., issued from time to time.
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2. CURRENT MARKET STRUCTURE

Currently, the power sector of Pakistan is predominantly arranged as Single Buyer with CPPA-G acting
as agent of DISCOs and KE as per the terms and conditions of the Power Procurement Agency
Agreements (PPAA) signed with all of them. As established in these agreements, the CPPA-G procures
power on behalf of them by signing new contracts and administering legacy contracts signed by CPPA
of NTDC and WAPDA. Besides CPPA-G, KE has been operating as vertically integrated utility serving
the city of Karachi and its surrounding areas.

2.1. FuncTIiONS OF CPPA-G

As per provisions of the Market Rules {2015) and the registration granted to CPPA-G by NEPRA, CPPA-
G, being a single entity, has been performing the foilowing functions.

1. Agent of the distribution licensees?, DISCOs and KE.

in the context of a power sector, the role agreed in the power procurement agency agreements
{PPAAs) signed between CPPA-G and each DISCO and KE is that the CPPA G acts as the agent, with the
particular characteristic that CPPA-G signs contracts on behalf of DISCOs and KE (for the share that it
procures through CPPA-G}. As this agent activity is performed for the combined needs of all DISCOs
and part of KE load, it implies that the CPPA-G is also acting as a demand aggregator. The scope of this
function, 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:

¢  CPPA-G has to procure power on behalf of the DISCOs and KE “to meet its licensed obligation
of supply to its customers”. This statement recognizes that it is each DISCO’s {and KE as
Distribution Licensee) obligation to procure sufficient power to ensure supply of current and
future demand of its customers.

¢ 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 well to honour those
contracts signed by CPPA-G con their behaif. The same principle applies for payment of
transmission Use of System Charges (UoSC). There are no liabilities on CPPA-G as the Agent
due to late or non-payment by a DISCO or KE. Clause 5.6 of the PPAA states that

“The DISCO shall honour any Power Purchase Agreements entered into by
the CPPA-G on behalf of the DISCO pursuant to this Agreement. The DISCO
shall be the principal and primary obligor in respect of ali payments and
obligations of the purchaser towards the seller or supplier under the Power
Purchase Agreements and the transmission use of system charge regulated
and determined by NEPRA."

* As the agent, CPPA-G is also responsible for carrying out the settlement function as per
provisions of the commercial code that includes verifying invoices received from generators
for PPAs signed or administered by CPPA G. This impases an important responsibility on
CPPA-G, as any mistake in invoices not identified that results in a payment greater than valid
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would be a consequence of CPPA-G not carrying out adequately its agent’s function and
therefore liable for the cost of mistakes.

*  The DISCOs have the right to contract / procure power directly from generators, which means
that there is no constraint set by the agency role of CPPA-G for DISCOs to sign Power Purchase
Agreement (PPAs) or Energy Purchase Agreements (EPAs). This has never been implemented
in practice. However, the DISCOs do not have the right to appoint another broker/agent.
Therefore, the CPPA-G would be the exclusive agent of DISCOs. It is pertinent to mention
here that although, the agency role of CPPA-G doesn’t constrain the DISCOs from contracting
directly with generators, however, in order to enable this trade, there are certain pre-
conditions that are required to be met such as allocation of the contracts, praper design,
calculation 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 market-oriented
approach.

+ In addition to power procurement function, the PPAA assigns to CPPA G functicons 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 Qperator Rules and the
Commercial Code. It will be necessary to correct or clarify this overlap: the agent has the
responsibility of generator invoices verification, while the market operator is responsible for
the settlement and payment of the transactions in the market.

*  The Agent must ensure no conflict of interest and fulfil its function for the benefit of DISCOs
and KE, without other prevailing interests, but ensuring in all aspect full compliance with
NEPRA Market Operator Rules and the Commercial Code.

*  The DISCO {and KE) is obliged to open an Escrow Account with “sufficient credit balance in
the Escrow Account for the settlement and payment” of contracted products, defined to
include in addition to generation, use of system charges and market fee (para 6.2 of PPAA).

Requiring credit cover is a standard good practice in centrally administered electricity markets with
multiple participants. As this obligation already exists in the PPAA in form of Escrow Accounts, it will
be extended to be a requirement for market participation to provide credit cover for imbalance costs,
transmission use of system {UoSC), Market Operator Fee {(MoF) and other services.

2. Centralized settlement and payment

This function tends to corkespond to a Market Operator in a gross pool. In the PPAA and the
Commercial Code, the CPPA-G is assigned the centralized billing and settlement function, including
the calculation of the average monthly transfer prices of the pool, for the PPAs/EPAs signed or
administered by CPPA G and for the transmission UoSC and MofF. in practice, CPPA-G is also applying
this settiement and pricing function to K-Electric. Additionally, CPPA-G is responsible for managing the
payment system for the invoiced amount to DISCOs and KE, to pay for the purchase agreements signed
or administered by CPPA- G, to pay to generators as per verified invoices, NTDC as per tariff
determination of NEPRA, and collects its market fee as per determination of NEPRA, when applicable.

However, all these activities are related to and based on (i) for generation, PPAs or EPAs; and (ii) for
DISCOs and KE, regulations established in the tariff determinations of DISCOs and KE and in the
Commercial Code. The settlement and billing, including the calculation of the average monthly
transfer price of the pool and administration of the centralized payment system, are functions that
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characterize a Market Operator. However, Market Operator typically is responsible for administering
settlement and payment systems for centrally administered markets (imbalances and spot markets),
not for bilateral contracts. Therefore, it can be stated that in the context of Pakistan, both these
functions relate to the agent function of the CPPA-G 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 PPAsS/EPAs functions, CPPA-G has been
assigned the function of the market operator to facilitate the transition from the current regime
towards CTBCM and to establish processes and system to perform the market operations.

2.2. CONFLICT OF INTEREST

The previously discussed roles of CPPA-G show that there are certain overlaps, especially in 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 particular, not to be a party in purchase agreements, with
generators or buyers that participate in the market, as CPPA-G is today.

Without this independence, there will not be a level playing field in which all players perceived that
no market power could act against them. 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 downwards for the interest of specific
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 in the market, the Market
Operator, fully independent from any commercial interest in the market, the level playing field
necessary for the achievement of the goals will not be reached and with that the implementation of a
competitive market will not be possible.

CPPA-G 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 issued this 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 and timelines which will be submitted to
NEPRA for approval.

2.3. TRADING ARRANGEMENTS IN THE CPPA-G MARKET

The current trading arrangements being centrally administered by CPPA-G can be summarized as
follows:

*  Asagent, CPPA-G on behalf of DISCOs and KE negotiates new PPAs/EPAs. In carrying out this
function, CPPA-G is bound to follow 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
projections provided by DISCOs and KE as per regulatory codes and capacity already
contracted, to calculate the gap that corresponds to new capacity that needs to be
contracted.

© Aweakness in this process was that DISCOs were not providing their forecasts to CPPA-G
as per the requirements of the Distribution Code, however, with the efforts of CPPA-G,
this function has been resumed at DISCOs and they have started preparing medium term
forecasts as per provisions of the Distribution Code with facilitation from CPPA-G and
NTDC. It will be further beneficial if they start submitting this forecast to NEPKA for review
and approval.

O As each DISCO and NTDC already have the obligation to forecast demand, the procedure
for procurement in compliance of the applicable regulatory 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 power and enter into
contracts with generators as per approved generation plan.

Currently, trading of electric power is only through long term PPAs/EPAs. Prices of PPAs or
EPAs are not negotiated, as generation prices are currently subject to NEPRA tariff
determination, 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 other administrative arrangements.
However, generation prices can be determined through the market if the PPA/EPA is awarded
through a competitive process approved by NEPRA as per the NEPRA's Competitive Bidding
Regulations (2017). However, since the promulgation of these regulations, no competitive
bidding has taken place.

O Generators (GENCOs, Nuclear, WAPDA hydel and IPPs) with PPAs or EPAs signed or
administered by CPPA-G sell all energy injected / measured or estimated at market entry
point {connection to NTDC grid or to DISCOs’ transmission facilities). The PPAs have a
two-part tariff structure i.e. fixed capacity payments and variable energy charges, while
EFAs have single part tariff. PPAs are signed with dispatchable thermal generation and
hydel plants and EPAs are signed with non-dispatchable renewable generation plants.

O Imports are commercialized through PPAs signed or administered by CPPA-G. Energy is
injected at the interconnection point, and scheduling of the exchanges is the 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 is surplus in Pakistan power sector, eventually the interconnection
could be used also for exports. The future market design fully considers this (discussed
later) and allows for imports (purchases) and exports (sales) in international
interconnection, with a maximum limit to exchanges (net transfer capacity) calculated
periodically by the System Operator to comply with system security constraints, as
established in the Grid Code.




o Small power plants connected directly to a distribution network are allowed to sell
directly to the corresponding DISCO through physical PPAs {two part or energy only
depending on technology).

NTDC and DISCOs are acting as metering services providers, read/collect monthly commercial
metering data. As part of the metering services providers, NTDC and DISCOs are also
responsible for validating, testing and calibration of the metering system. The metering data
is collected by the metering committees and provided to CPPA-G for billing and settlement
purposes. At the end of each month, National Power Control Centre {NPCC) of NTDC as
System Operator sends to CPPA-G, the availability and despatch data of power plants, for the
verification of capacity payment and to determine if liquated damages apply. The metered
data is also used for settlement and invoicing of DISCOs and settlement of KE.

On a monthly basis as established in the PPA/EPA, each 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 go to WAPDA Private Power Organization (WPPO) and
those signed by NTDC would go to NTDC, Similarly, any complaint due to late payment or
incorrect payment by an PP would be directed to WPPO or to NTDC as applicable. As neither
WPPO nor NTDC have an agency agreement with DISCOs but CPPA-G does, it is crucial for the
market development and transparency that PPAs/EPAs are transferred / assigned to CPPA-G
as a successor company.

The monthly energy procurement data (quantity, charges, and total cost) is sent by CPPA-G
to NEPRA for the determination of the monthly Fuel Price Adjustment of DISCOs and KE,
including confirmation by CPPA-G and NPCC of NTDC as System Operator. Currently, this
activity is not covered in the Commercial Code. NEPRA determination may identify
differences or inaccuracies in the power purchase data submitted by CPPA-G, or other factors
that disallow certain costs if inconsistent with tariff determination or purchases in special
cases such as lack of generation license.

Using the metering data provided 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 generation allowed costs for the Fuel Price Adjustment), CPPA-G calculates the
monthly capacity and energy transfer price and the transmission use of system charges of
NTDC, and carries out the settlement and invoice of each DISCO and KE, separating the power
purchase cost (energy and capacity) and the payment for the transmission system and market
operator fee.

During the month, there are daily payments by DISCOs to CPPA-G and there are daily
payment instructions to generation companies and to NTDC by CPPA G.

Currently, generation costs are accounted monthly. Therefore, the trading period in the
CPPA-G administered market is monthly, and the market (pool) price is the monthly weighted
average. The billing and payment for DISCOs and KE is also monthly. A shorter market pricing,
settlement and payment period will allow to reduce the amount of credit cover required from
each participant and identify earlier when a participant is not complying with its payment
obligation. Interest for late payment will also be defined and applied for the market payment
period (daily or weekly interest).
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* 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 the wholesale 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 utilitys. However, the BST
may have different structures that affect how the allowed power purchase costs are allocated
among wholesale buyers (mainly distribution companies in the role of suppliers}, such as the
following:

o energy only BST having only single price per unit of electricity;
two-parts energy and capacity BST charged separately of energy consumption and
peak demand;

o BSTreflecting average costs (e.g. monthly} actual;
planned generation costs and later adjustment for conciliation with actual;

o BST differentiated by time of day and/or season to reflect the actual cost of
generation.

In Pakistan, the creation of the CPPA function was formalized in the NTDC license granted in
2002, The energy and capacity transfer price mechanism to pass through generation costs
was formalized in the initial tariff determinations of DISCOs and of NTDC (at that time, the
CPPA function was part of NTDC).

*  CPPA-Gis buying as an agent of the DISCOs and KE? . Therefore, the costs and benefits of each
and all PPAs should, in principle, be equally shared among DISCOs (including KE). As explained
earlier, CPPA-G is not liable for non or late payment by DISCOs and KE and is allowed to
recover any late payment costs invoiced by Generators {in accordance to the PPA/EPA) from
the DISCOs or KE that caused the late payment.

* The generation component of the transfer price has a two-part structure (energy and
capacity), to recover average monthly allowed energy and capacity generation costs based
on invoices by Generators in accordance with provisions in the PPA or EPA and NEPRA
generation tariff determination {the latest notified). CPPA-G is responsible for invoice
verification, in representation of the interests of DISCOs. This two-part structure replicates
that tariff structure allowed by NEPRA for power generation that comprises of capacity
payments which covers the fixed costs including returns on investments and the energy
payments cover the variable generation costs that are incurred while generating electricity
i.e. fuel costs and variable O&M.

*  The monthly energy taken from the grid by a DISCO and KE is valued at the monthly average
energy cost component / transfer price. The transmission losses (up to the cap imposed by
NEPRA) are implicitly accounted for in the calculation of the monthly average transfer price.
Therefore, the payment reflects the benefit received in energy by each DISCO and KE, which
is the energy the company can distribute and sell to its customers. This approach is similar to
assuming that in each period (e.g. hour) each DISCO and KE took 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 allocation and supply may vary by hour and some DISCOs or
KE could be taking a larger share in periods or hours when generation is more costly.

* The BST may include as a separate component the administrative and operational costs allowed/regulated for the Single
Buyer.

4 For the purpose of this report, whenever the word DISCO(s) is used in reference to sale and purchase of energy and capacity,
it 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 gi he distribution business of the DISCOs.
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However, as the transfer price is a monthly average (there is no type of day or time of day
pricing), this sharing principle has been implemented and accepted by all DISCOs.

*  The monthly maximum demand {capacity} taken from the grids by a DISCO or KE is valued at
the monthly generation capacity cost compenent / transfer price. Therefore, the payment
reflects the benefit received in covering the peak demand contribution of the respective
DISCO or KE in the system peak. This approach is similar to assuming that the installed and
available generation capacity (the generation capacity paid) is justified in providing security
of supply for the demand, subject to load shedding. It could be considered that the monthly
capacity price reflects the cost/price of security of supply for the DISCO and KE and its
consumers, and the price varies monthly.

* Insummary, the current and historical CPPA/CPPA-G 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 and KE¢ within the total
for all DISCOs and KE (the share procured through CPPA-G). This ensures each and all DISCOs
and KE have the same regulated wholesale (purchase) price for energy and generation
capacity, and that this wholesale price is transferred as a cost to average regulated end
consumer tariffs with a monthly fuel cost adjustment. CPPA-G settlement for each DISCO and
KE uses the same wholesale transfer price (Capacity Transfer Rate (CTR) and Energy Transfer
Rate (ETR), in accordance with NEPRA tariff determination and tariff guidelines. At the
wholesale level, which is the focus of this document, each and all DISCOs and KE would pay
the same wholesale price (as well as the same transmission use of system charge and Market
Operator Fee.).

2.4. TRADING ARRANGEMENTS IN KE SERVED AREA

KE has been operating as 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 demand of its consumers through its own generation, contracting
power from IPPs through long-term contracts and purchasing some amount from the national grid
{CPPA-G pool). As an integrated utility, KE also perform the function of the System Operator for its
own system. All of the generation, transmission and distribution costs are approved by NEPRA and
passed on to end-consumer tariffs. Currently KE has been granted a multi-year tariff till June 2023 by
NEPRA as vertically integrated utility.

The Authority considers the contents of this section as viewpoint of the CPPA-G and does not
necessarily agrees with the same. In this regard, the opinion/stance of the Autherity in different
matters is reflected in its determinations/decisions/orders etc., issued from time to time.

5 There have been conflicts in interpretation and implementation of maximum demand of the DISCO: whether its maximum
demand (non-coincidental peak) or its participation in the system peak demand (coincidental peak). For the purpose of this
document, it is not a relevant issue except in highlighting that the market design and its code and procedures need tc be
clear in definition of demand by DISCOs and Bulk Power Consumers, and capacity paid to generators,

€ Whenever a reference is made to KE along with DISCOs regarding its demand, it is meant only that porticn of its demand
which is procured from the national grid.
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3. TRANSITION FROM VERTICALLY INTEGRATED UTILITY OR SINGLE BUYER
MODEL TOWARDS A COMPETITIVE MARKET

As explained above, in a vertically integrated utility or single buyer model, the generation costs are
accumulated as single cost and transferred to the end consumer tariffs. There is no discrimination
among the consumers in sharing of the costs of specific generation plants or contracts. However, in a
competitive electricity market allowing the participation of multiple wholesale buyers and sellers and
bilateral contracts, each participant may have more than one bilateral contract. Depending on
contracts designs (which are explained later), typically it is not possible to ensure that the energy or
capacity bought through these contracts by a Supplier will be equal to the energy and capacity
required to supply the consumption (energy) and {security of supply, peak) demand {capacity) of its
consumers. The market approach that has been implemented internationally is to develop balancing
mechanisms or spot market/pools that clear the difference between contractual quantities and actual
energy consumption and demand requirements or capacity obligations {discussed later}’.

Therefore, moving from a vertically integrated utility or from a single buyer structure or from a central
wholesale agent based structure (as is currently CPPA-G) to a multiple sellers and buyers wholesale
electricity market with bilateral contracts, requires an adequate market design tu take into
consideration bilateral trading and, in consequence, also the review and adjustment of the
regulations, codes, agreements and procedures, including the need for the following considerations
and decisions:

» The mechanism for the explicit allocation of energy transmission and distribution® losses (or
cost of transmission and distribution losses) among demand participants such as independent
suppliers and/ or, bulk power consumers, connected to the grid. Several approaches (design
and methodologies) are discussed in this report later together with indicative examples and
recommendations have been made with the preferred approach.

* For the contract market, the new contract design in the market which will evolve towards
financial instruments that will cover the volatility of generation prices/costs for the buyer and
will ensure a cash flow for the seller. The new contract designs must include provisions for
security of supply of the buyer through the purchase of generation capacity subject to
performance / availability obligations on the seller;

+ In the balancing mechanism for energy, the pricing mechanisms through which the
generation energy imbalance is valued and also how often is the energy imbalance quantity
and price determined (the trading period for the balancing mechanism for energy);

¢ In the balancing mechanism for capacity, how 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 aspects are covered in the CTBCM design and are discussed in this report, The CTBCM is
designed as a bilateral contract market with balancing mechanisms. The main purpaose is to analyse
the design and features of the CTBCM design and Market Structure and to work out the details of the

7 Capacity markets / pools/ mechanisms tend to define the demand as capacity obligations of supplier / load servicing
entities, and the offer as actual available generation capacity.
% In case of BPC embedded in the Distribution Network
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concepts presented in the approved CTBCM conceptual design report. This document will enable the
readers to understand the concepts of CTBCM in detail and way forward to translate these into
relevant rules and regulations for the implementation of the market.




4, MARKET STRUCTURE: ROLE OF ENTITIES

The market structure is defined by types and functions of Services Providers (companies that provide
non-discriminatory services to all Participants, but do not buy or sell electricity in the market (without
any commercial interest in the market)} and Market Participants {companies that buy and / or sell
electricity in the market) having commercial interests in the market.

4.1. THE CASE OF THE CPPA-G

As already mentioned, there are conflict of interests in the existing CPPA-G due to the different
functions currently being performed. The proposed market structure separates these two kinds of
functions into different companies to ensure transparency, avoid conflict of interest, and manage the
transition to a market which is based on direct bilateral contracts between the buyers and the sellers.

As a result of this action, the following successor companies would result from the restructuring of
the current CPPA-G:

*  The Market Operator (MO}: The Market Operator will be a Service Provider in the market
responsible for the development and administration of the market. The functions of the
Market Operator are described later in this report.

*  The Special Purpose Trader (SPT): The Special Purpose Trader (SPT) will be registered with
NEPRA that will administer the contracts currently being managed by CPPA-G. It is envisaged
that the current CPPA-G will take over this function. This will also require the modification in
the current PPAAs with DISCOs and KE,

Besides the role of CPPA-G as explained above, the following entities (or group of entities) have
important roles in CTBCM, as will be explained below:

Ministry of Energy (Power Division)
Regulator

Service Providers

Market Participants

el L S

4.2. ROLE OF MINISTRY OF ENERGY (POWER DIVISION)

Ministry of Energy (Power Division) {MoE {PD)) is the administrative arm of the Federal Government
to deal with the affairs of the power sector. It is responsible to implement the policies of the federal
government for the power sector and to formulate ones to achieve the federal government objectives.
Its role and responsibilities include, among others:

s Implementation of the policies of the federal government

¢ Formuiation of new policies and plans and modification of existing ones to achieve the
objectives of the federal government

Formulation of Rules

Administrative oversight of the entities owned by the GoP

Facilitate the establishment of a competitive electricity market in Pakistan

Provision of necessary guarantees for low performing DISCOs

Preparation and execution of plans to strengthen entities under GoP ownership

® & & o
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4.3. RoLE oOF NEPRA AS REGULATOR

The role of the Regulator in a market is to provide a framework for its functioning and independent
monitoring of the performance of the sector, balancing the interests of all parties. NEPRA, as it
performs the functions defined in NEPRA Act, will be responsible, among others, to the extent of
Market only:

s 1o promote development of market including bilateral trading.

Issuing Licenses/registration to Market Participants/Services Providers as per the provision
of the NEPRA Act.

* Issuing regulations, codes, guidelines performance standards, and approval of the codes for
Service Providers.

* Determination of use of system tariffs for open access of transmission and distribution
networks,

s Determination of tariffs for service providers and for consumers who are supplied at
regulated rates

* Approval of competitive auctions for new contracts, and of prices/tariffs resulting from the
award, subject to the corresponding competitive bidding regulations or other relevant
regulations as may be specified by the Authority.

* Determination of tariffs for special generation projects {(where competitive bidding is not an
option})

* Monitoring and supervision of the functioning of the market
Granting registrations or authorization to various entities providing electric power services

4.4, ROLE OF SERVICE PROVIDERS

The Services Providers are companies that provide non-discriminatory services to all Market
Participants, but do not buy or sell electricity in such market. The role of such entities will be quite
similar to what exists today, however, with additional requirements of transparency and
accountability for some of them, like, for example the System Operator or the metering service
provider. In addition, other new institutions will be required, as for example the Market Operator or
independent Auction Administrator (IAA).

4.4.1. MARKET OPERATOR

The Market Operator will be responsible for administering the admission and registration of
participants and contracts, registration of CDPs, the price calculation, security cover, settlement and
payment system for the capacity and energy balancing mechanisms to clear differences between
actual and contracted quantities. it will also be in charge to monitor market development and to
propose changes for enhancing its efficiency. As the market develops and moves to wortfolio of
market-based contracts with long, medium- and short-term duration to hedge prices, it may be

possible to assess adding medium to short term power procurement platforms administered by the
Market Operator.
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4.4.2. THE SYSTEM OPERATOR

The System Operator is responsible for the secure and reliable operation of the system in Pakistan,
and for planning and dispatching all the generation in the system in a transparent, efficient, non-
discriminatory, and least-cost option basis. Therefore, the System Operator must be independent
from any Participant and does not trade electricity {buy to resell).

Among the duties of the System Operator (SO) are the reliable operational planning (medium and
short term), coordination of maintenance outages, implementing the Security Constrained Economic
Dispatch {(SCED), calculate the marginal prices for each hour and to keep the system in permanent
balance taken due consideration of the security and reliability constraints. In order to ensure
transparency in its operations, the SO will publish planning reports, real time operational decisions,
the results of the operations (dispatch) and the resulting marginal prices on its website. Information
relating to transmission congestions / network constraints will be published through S0’s website on
real time basis.

As per the provisions of NEPRA Act, the functions of System Operator are assigned to NTDC till SO
licence is granted by the Authority in terms of the Section 23G of the Act, which shall be the only
system operator in Pakistan. NTDC will perform these functions through its National Power Control
Centre (NPCC).

4.4.3, TRANSMISSION SERVICES PROVIDERS

Transmission services providers or Transmission Network Owners (TNOs) are responsible for
providing the transmission infrastructure that enables wholesale buying and selling and wholesale
competition. NTDC is the main TNO and must adequately design, build and maintain its transmission
facilities. Other transmission licensees such as KE, Provincial Grid Companies (PGCs) and Special
Purpose Transmission Licensees (SPTLs) shall also adequately design, build and maintain their
transmission systems to provide transmission services in a reliable manner as per the provisions of
their licences and international best practices.

Transmission Service Providers will allow open access to the participants and sign connection
agreements with them. Moreover, they will ensure transparency by publishing the status of
transmission network and SCPs for granting connection on their websites. They shall also provide
access to the meters and metering value to NTDC to allow it complying with its metering service
provider obligations. All transmission licensees will comply with the standards set by the Regulator.

4.4.4, METERING SERVICES PROVIDERS

The Metering Service Provider(s) {MSP} are responsible to collect all metering information required
by the Market Operator to perform the settlement functions, to assess their completeness and
consistency and to transfer them to the Market Operator, with the established periodicity, through
electronic means.

In principle, there could be more than one MSP in Pakistan, provided the Authority gave them an
authorization and the companies have the appropriate human and technical resources required to
collect the hourly metered values and automatically transfer them to the Market Operator. However,
currently, only the NTDC has the necessary infrastructure to provide this service:
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¢ In accordance with the existing Commercial Code, the responsibilities of NTDC as metering
services provider are to provide the revenue meters at each CDP, read/collect commercial
metering data as well as its validation, testing and calibration.

+ |n compliance with such mandate, it has instatied, and continues to do so, revenue meters at
the Commercial Delivery Points (CDP) of the Market Participants with the transmission grid. it
is also installing the Secured Metering System (SMS) which will collect the metering
information from the CDPs on real time and sending these values to the MO through
dedicated servers.

* In relation with connection between DISCOs and/or BPCs connected at distribution level it
would be a responsibility of NTDC to collect the metéring information from the revenue
meters and to integrate them into the SMS database to be periodically transferred to the MO.

¢ The same will happen with the metered values at CDPs of KE, Provincial Grid Companies and
Special Purpose Transmission Licensees.

Taking into account these issues, it is considered that the CTBCM will initiate with NTDC as the sole
metering service provider, As the market develops, more CDPs appear in the system and other
companies improve their metering/transferring infrastructure, NEPRA may decide that other
companies be authorized also as MSP.

The metering information, collected by NTDC and transferred to the MO, will be made available to
Market Participants that require it for their contracts, in particular to the Special Purpose Trader.

4.4.5. PLANNER

The Planner will develop a long-term least cost based indicative generation capacity expansion plan
and a least cost transmission system expansion plan as per provisions of the Grid Code. These plans
should take due consideration to the power plants under construction and with signed PPAs,
international interconnections and demand information provided by DISCOs, K-Electric and BPCs.
These plans will be subject to review and approval by NEPRA. The planning procedures and standards
will be in accordance with the Grid Code, guaranteeing predictability and transparency.

The Planner will produce annual updates of both expansion plans informing congestion and impact on
dispatch costs and supply, any delays in investment, impact on system security constraints and
measures to address delays and constraints/congestion, and inform locations best suited for new
generation, and all reports and related documents required in the Grid Code. The least cost
transmission expansion plan and the indicative least cost generation expansion plan, once approved
by NEPRA, will be publicly posted on the Planner website.

As per provisions of amended NEPRA Act, this function is now assigned to the System Operator®. The
existing Grid Code assigns the planning functionto NTDC and itis reflected as such in the NTDClicense.
Nowadays, NTDC being the TNO as well as the System Operator, there is no contradiction and it is
responsible for the preparation of the Indicative Generation Capacity Expansion Plan {IGCEP) and the
development of the Transmission System Expansion Plan, which will be mandatory in contents and
timing. However, in the future, the functions of Planner will be performed by the Licenced SO as per
the provisions of the NEPRA Act,

® Planner function will be transferred to the System Operator once Section 23 G&H becomes effective and SO's license is
granted under it,
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4.4.6. DiSTRIBUTION NETWORK SERVICES PROVIDERS

Distribution Network Service Providers will obtain a distribution licence. They will develop adequate
and reliable distribution networks in their respective service territory.

Each Distribution Service Provider will ensure open access to their network and will publish
information related to network availahility. They petition NEPRA for the Distribution Margin {DM) for
distribution network tariffs and perform billing and invoicing of all such charges. They will also be
responsible to manage network losses as per the targets allowed by NEPRA.

Distribution Network Service Providers will prepare 5-year network investment plans, subject to
NEPRA review and approval, in accordance to Distribution Code and tariff regulations and/or
guidelines, to accommodate forecasted demand growth, and connections of generation to
distribution network and net metering arrangements.

4.4.7. INDEPENDENT AUCTION ADMINISTRATOR

The independent Auction Administrator (IAA) will be a registered entity to facilitate DISCOs to comply
with their capacity obligations through the procurement of new capacity and energy to serve their
load. The main tasks of IAA will be the following:

¢ Consolidate the requirements provided by each DISCO {demand forecast that is not already
covered with contract(s) to meet Capacity Obligations).

¢ Preparation of the Procurement Plan based on the consolidated requirements and taking into
consideration the Indicative Generation Capacity Expansion Plan {IGCEP) prepared by NTDC
to determine quantity to be auctioned (e.g. capacity) and if differentiated by technology or
technology neutral.

¢ Obtain the required regulatory approvals for the Procurement Plan.

¢ Prepare and obtain the regulatory approval of PPAs / EPAs templates for the centralized
auctions for procurement of new contracts (new generation) for DISCOs, and coordination as
applicable with relevant agencies (e.g. for renewable auctions, with AEDB) on procedures and
system to exchange data and clear allocation of rights and responsibilities of each one;

¢ Prepare the standard bidding documents and submit as necessary for NEPRA approval
compliance with regulations for competitive tariffs and ensure that costs of awarded contracts
will be considered allowed cests to be recovered in regulated retail electricity tariffs of each
DISCO. Overall, the design of the auction and its procedures will need to comply with any
regulatory requirement (NEPRA regulations or guidelines) to qualify as a competitive price and
therefore allowed to pass through to regulated consumers tariffs,

* Conduct the competitive auctions for the approved Capacity Procurement Plan; obtain all
regulatory approvals required.

* Assist the DISCOs in finalizing the bilateral PPAs/ EPAs with each generator that has been
awarded in the auction. If the awarded bidder does not have a generation license, signing of
the bilateral contracts will be conditioned to obtain the license from NEPRA until the
generation activity is delicensed in accordance with the NEPRA Act.




The IAA will not sign the contracts on behalf of the DISCOs, but it will be only a facilitator. It will not
be a licensed Supplier.

4.5. MARKET PARTICIPANTS

These are entities that buy and / or sell electricity in the market. The market design allows the
following type of Participants in the market. In order to be market participant and trade in the market,
it is mandatory that it complies with the commercial metering requirements defined in the Grid Code.

4.5.1. GENERATORS

Licensed Generators/Generation Companies are entities that have physical generation capacity
installed, produce and sell electricity. They will be required to put the available capacity at disposition
of the System Operator for economic dispatch and provision of ancillary services, for system reliability
and security of supply.

Generator shall abide by the following rules:

*  Power plants will be dispatchable {subject to centralized Security Constrained Economic
Dispatch {SCED) by the System Operator) or non-dispatchable (e.g. wind power, small run of
river hydro, etc.} in accordance with conditions, requirements and procedures in the Grid
Code as amended from time to time.

*  Ancillary services requirements and procurement will be a function of the System Operator,
as established in the Act and the Grid Code, amended from time to time.

* Licensed small generation connected to distribution network that sell to BPCs must become
Participants, to participate in the Balancing Mechanism. If agreed, the generator can delegate
its participation to a trader which should be a market participant.

*  Other generation connected to distribution and selling all its capacity and energy to a
DISCO(s}, which are not included in the scope of the Grid Code, can opt to participate in the
market, in that case it must comply with requirements, information exchange and dispatch
as required for participant generators.

*  Captive Generators intending to wheel power for self-consumption or selling to third parties
through the grid shall register as market participants and will be subject to all requirements
of market participants.

Besides these, other aspects related to generation such as Firm Capacity of Generators is discussed in
Section 5.3, contractual treatments are discussed in Section 5.4 and settlement of imbalances of
generators are discussed in Section 5.6.1.
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4.5.2, SUPPLIERS

Electric Power Suppliers (EPS) will be licensed entities as per the Act, which are involved in the

procurement of electricity {energy and capacity) and selling it to end consumers, either BPCs or other
consumers.

As per the provisions of the Act, there may be different types of Suppliers which will be specified in the
appropriate framework through relevant legislation.

4.5.3. TRADER

Electric Power Traders will be licensed entities to buy and sell electricity to other Market Participants
at wholesale level and can be involved in export or import activities. An Electric Power Trader can
enter into an agreement with one or several generators and sell the aggregated generation in the
market through bilateral contracts. Depending on the design of the agreement, the generators
contracted by the Trader may also be Participants or not, but the Trader will have to be a Participant.

In cases of imports and exports, the foreign seller or buyer, cannot be a Participant, provided that it is
not a company registered according to the Pakistani law. Therefore, export/import trading must be
done through a Trader that is a company registered in Pakistan and a Participant that has a contract
with a foreign company to buy or sell at the interconnection with the foreign power system.

¢ Imports: The Trader has an import contract with the foreign company (subject to required
permits) and sells such power to the market through bilateral contract with DISCOs, Suppliers
or other Traders.

* Exports: The Trader purchases through bilateral contracts in the market in Pakistan the
power to be exported and resells it to the foreign company through an export contract
{subject to required permits)

A similar arrangement can be used for cases in which the generation is produced by a company that
has a special regime that cannot be assimilated to the market and become a participant {e.g. Nehlum
Jehlum in AJK). The commercialization of its production will be done through a Trader registered as a
Participant in the market.

4.5.4, Burk POWER CONSUMERS

Bulk Power Consumers {BPCs) are consumers that can buy electricity (energy and capacity) directly in
the market or from Suppliers. As established in NEPRA Act, requirements (voltage, demand) to qualify
as BPC will be established by NEPRA. The BPC will participate in the market as per the provisions of
the NEPRA Act.

4.6. SPECIAL PURPOSE TRADER

Special Purpose Trader (SPT) will be a registered entity with NEPRA that will continue to administer
the existing long-term contracts signed or administered by CPPA-G. The SPT will provide this service

10 Ref. NEPRA Act: Electric power supplier means a person who has been granted a licence under this Act to undertake
supply of electricity.
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to the DISCOs in a similar way as CPPA-G is doing today. Future contracts will be bilaterally signed
between generators and the DISCOs with no involvement of the SPT.

-
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5. MAIN PRINCIPLES OF THE MARKET AND TRADING MECHANISMS

The Target: A wholesale competitive electricity market with bilateral contracts and capacity
obligations to guarantee security of supply, combined with balancing mechanisms te enable
centralized economic dispatch and promote enhanced demand forecasting and adequate
reserve. All trading arrangements (through contracts or in the centrally administered market
mechanisms} will be backed by credit cover to minimize non-payment risk.

In order to reach the target market, the design of the market is based on certain principles to reap the
benefits of competition. This section is a high-level summary of the most important market
components/features. The subsequent sections will address all these components/features and
others in more detail.

5.1. PRopucCTs TRADED IN THE MARKET

Any market is characterised by the types of the products traded in the market i.e. commodity markets,
financial markets etc. In CTBCM, two separate products will be traded in the market: energy to supply

electricity consumption; and “firm capacity” to provide sufficient and adequate capacity for medium
and long-term security of supply.

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

Participants representing demand (e.g. DISCOs, K-Electric) or consuming electricity {BPCs)
must procure or own sufficient firm capacity to supply actual demand and forecasted peak.
For generators, firm capacity is provided and sold by committed and actual availability. The
general design of the Capacity Obligations and the Balancing Mechanism for Capacity are
described in Section 12 of this report,

Energy: Energy is the actual electricity produced to perform the actual useful work and is
measured in kWh. This will be a standard product traded in the market and will be measured
through commercial metering systems installed by the metering service provider.

Capacity: Capacity 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 is used in various markets to remunerate capacity of the power plants. In CTBCM,
Firm Capacity will be a certified product and procedures will be established to calculate firm
capacity of different type of generation technologies and to assign then a firm capacity
certificate. The details of the methodologies for calculating firm capacities of renewables will
be prepared and submitted for approval during the implementation phase. The selected
methodology will be approved by NEPRA and firm capacity factors will be calculated for each
type of technology.




5.2. CapACITY OBLIGATIONS

All Participants representing demand must contribute, according to their share, to the secure and
reliable supply of the power system by planning and contracting in advance enough available
generation and reserve resources to meet their demand. A Balancing Mechanism for Capacity
{discussed later) will also contribute to achieve this 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 advance
to ensure that the committed power is efficiently dispatched and there are no congestions and
constraints in the network.

Capacity Obtigations is a very important feature of CTBCM and introduced to procure sufficient
(not more nor less) capacity in advance to meet the total system demand to avoid any deficit or
surplus in future. Capacity Obligations will strictly be observed and there will be severe penalties
for violation of the obligations.

The Capacity Obligations will be introduced in the following manner:

*  DISCOs as Suppliers must have enough capacity and adequate energy contracted in advance,
to cover [100%)] of their forecasted contribution to the system peak demand and operational
reserves to meet the demand of its consumers for the next [3] years, [90%] for years [4 and
5), [75%] years {6 to 8], and [60%}, for years [9 to 12]. Initially, DISCOs will inform before the
end of each year, annual and monthly demand forecast for next 10 years to IAA which will
accumulate these figures and identify needs for new capacity procurement for each DISCO
and will carry out procurement for the combined needs and will allocate the contracts as per
requirement of each DISCO. The total new capacity additions required for the system will be
established in the IGCEP. The IAA will segregate that requirement into shares for different
DISCOs and procuring the total gap. This process will be undertaken by IAA for certain period
and then DISCOs will be performing these tasks by themselves.

CPPA-G’s Note: The percentage of contract coverage under different horizons is open for
discussions. The objective is to ensure entry of new capacity through contracting sufficiently in
advance but avoiding the risk of over-contracting in case demand is lower than forecasted, or
later demand forecast estimate a lower growth. Considering the time required to build new
generation capacity, the first three years horizon corresponds to the period when already
power plants are under construction.

* A Butk Power Consumer (BPC) that participates in the market must contribute to security of
supply through contracting capacity in the bilateral PPA/contract or purchasing part of this
capacity from the market. The Bulk Power Consumer must inform [5] year estimated demand
and power procurement of capacity, estimated shortfall or surplus. Until the Balancing
Mechanism for Capacity be fully implemented, the capacity obligations of the BPC will be
similar as those to other suppliers. Later on, the minimum obligations will be decided by
NEPRA. A BPC or a group of BPCs can delegate to a supplier its direct participztion in the
market, subject to signing a retail supply contract. When a supplier represents one or mare
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 the BPCs it represents in the market.

* A supplier, which has contracts with BPCs and, therefore, participates in the market, shall
contribute to the security of supply by signing contracts with generators, traders or other
suppliers and/or, when 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
consumers for the next year, [90%] for vears [2 and 3] and [75%)] for years {4 and 5]. The
Regulator i.e. NEPRA may adjust, periodically, these percentages taking into account the
evolution of the market (in particular the Balancing Mechanism for Capacity) and the
information submitted by the System Operator in relation with the reliability of the system.

5.3. FIRM CAPACITY OF GENERATORS

As described above, all market participants which have or supply demand [DISCOs, KE, Suppliers and
BPCs) have the obligation to contract, in advance, part of 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 Capacity that each generator {or group of
generators) is capable of providing 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 Capacity considers several factors that affect the availability of different types of
generators while evaluating the security of the system. Based on the criteria of availability, there are
three types of generators:

* Dispatchable Generators: These are generators which can dispatch energy on demand
meaning that they can increase ar decrease their energy output as per requirements in the
system. These plants are normally thermal based generation or large reservoir based hydro
power plants

* Non-Dispatchable Generator: These are the type of generation which can’t vary their output
as per requirements of the system. These plants generate electricity as per their natural
patterns. Normally these plants are based on non-controilable fuel sources such as wind, solar
and run-cf-river hydro.

e Energy Limited Generators: 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 period, being
this period a day, a month or a year.

The dispatchability of power plants has an important role in the security of a power system as demand
doesn’t remain constant and varies all the time, therefore, there must be some generation sources in
the system that can follow those variations in order to keep the system stable. Besides normal load
variations, there can also be emergency conditions in the system during which sudden increase or
decrease in generation will be required. For example, in case of failure of a generating plant, other
plants must be able to quickly increase their generation to make up for the loss of generation.
Therefore, this characteristic of dispatchability of the generation must be rewarded as well.

With the increasing share of variable renewable generation which normally don’t offer the
dispatchability, the concept of Firm Capacity was introduced in order to provide a level playing field
for all players in terms of providing security to the system. There are several methods used to calculate
the firm capacity of the variable renewable generation and energy limited generation. Some of these
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methods are simple and easy to implement, while some others are more complex involving system
simulation and convolution. Following are few examples:

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

Critical hours approach: This is a relatively complex approach in which the contribution is
calculated based on the reserve margin in the system i.e. the contribution is measured in those
hours where the reserves were very short. This approach has been implemented in several
countries (i.e. Mexico, France) as well.

Equivalent Capacity Approach: This approach is based probabilistic simulation in which the
impact of the renewable capacity addition is observed on the improvement of the LOLP1 of
the system.

Convolution Integral Approach: In this approach, the firm capacity is calculated through
complex formulation of convolution integrals.

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 more sophisticated methodologies. The
selection of the methodology will be based on the following principles:

The final value obtained should be relatively stable. That is, it should not have excessive
volatility. For example, in the most loaded hours approach, only one value would Le sufficient
in theory (i.e. the capacity contribution of individual plant during the hour of maximum system
load in the year). However, the experience shows that this value is quite volatile, as it may be
influenced by exceptional situations or events, which do not reproduce from one year to
another. Also, the available capacity in one single hour is a random variable, increasing the
volatility of the final results.

The criteria should not be too much conservative to assign lower values than the actual
contribution. For example, in case of the most loaded hours approach, the calculation should
not be based on too many hours because if more hours are selected, lower values will be
obtained. The concept of contribution to the “maximum” should be preserved.

5.4. BILATERAL CONTRACT MARKET

The main component of the market is the Bilateral Contract Market meaning that electricity will be
traded mainly through bilateral contracts.

Consistent with current practices and international experience in power sectors with
significant demand growth and/or inadequate payment culture, trading will be mainly
through bilateral contracts/PPAs/EPAs. Each Supplier (e.g. DISCOs, KE, BPC etc.,) that
participates directly in the market will sign contracts directly with Generators or other
Traders or Suppliers to cover their Energy requirements and Capacity Qbligations.

Two types of contract will coexist in the Contract Market: pre-existing physical PPAs/EPAs
and new Supply contracts {market-based contracts signed under the new market
framework). The market-hased contracts are described later in this report.

11 { oss of Load Probability
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Pre-existing PPAs and EPAs will be commercially allocated to DISCOs proportionally to its share of
the aggregated demand of DISCOs and KE (the share that it is supplied under PPAA with CPPA-G).
All the existing PPAs or EPAs will be assigned to the Special Purpose Trader {SPT) and the SPT will
be performing the administration and settlement function in similar manner as is performed today
by CPPA-G (as per provisions of the amended commercial code). For this purpose, the current
PPAAs of each DISCO and KE with CPPA-G will be reviewed accordingly to reflect market design
and transition. [t is important to mention here that the SPT will administer the contracts in a
manner as if these contracts are legally bilateralized among DISCOs. The existing commercial code
will also be amended to reflect the market design and to align it with the new role of the SPT. The
SPT will calculate the share that corresponds to each DISCO and KE, and for each period, the
energy and capacity quantity and payment that would correspond to each DISCO and KE should
be considered as bilateral contracts. The purpose is (i) to assess and adjust as necessary the criteria
for later assignment among DISCOs and KE; and (ii) to facilitate the assignment later as the PPA or
EPA has already been simulated as a bilateral contract with each DISCO and KE. For the purpose
of compliance with Capacity Obligation of each DISCO and KE, it will be assumed that each DISCO
and KE has contracted the quantities simulated by the SPT.

*  Asstated earlier, in order to facilitate the transition, the current function of CPPA-G shall be
adopted to the function of SPT with necessary adjustments to its business processes. For
example, the settlement function 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. The energy actually
generated will 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
volatitity).

* Contracts can be financial instruments to hedge prices, or only 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
pessible to also trade in the short term.

* The market regulatory framework, including the Grid Code, Distribution Code, commercial
code for the SPT (currently the Commercial Code) and Market Code (commercial code for
MO) will be the basis of the market, and the framework that all contracts must comply with.
Therefore, the provisions in the contracts may 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 contracts must 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 for pre-existing PPAs,
registration with the Market Operator will not require informing contract prices. However,
generation costs shall be disclosed to the System Operator for proper implementation of the
Security Constrained Economic Dispatch.

* It is expected that, as the market evolves, the duration of PPAs or contracts will shorten.
When a PPA or contract ends, the generator can keep on generating and selling through




signing new contracts (e.g. BPCs, new auctions for DISCOs), and through the Balancing
Mechanism. It is expected that a liquid and more dynamic contract market will develop, with
contract design adapted to the needs or characteristics of the parties.

5.5. NEw CAPACITY PROCUREMENT

Power procurement of new contracts for DISCOs will be through competitive processes, initially
administered centrally by the Independent Auction Administrator (IAA) and/or, at a later stage,
through direct competitive contracting by each DISCO, when this possibility be authorized by NEPRA,
following applicable regulations and guidelines.

*  DISCOs will procure power in representation of their consumers and will be regulated as
Suppliers to protect the interests of those consumers. The competitive process will follow
NEPRA regulations as applicable and approvals for the resulting contract prices for the
PPA/EPA to qualify as competitive generation tariffs and pass through as allowed power
purchase cost to regulated electricity end-consumer tariffs.

* The IAA will administer auctions to procure new capacity equal to the aggregated capacity
and/or energy required by each DISCO to comply with its Capacity Obligations. The 1aA will
use (and publish on its website) standardized market-based Supply Contract{s)? or
commercial template PPA(s) or EPA(s). The competitive procurement may result in one or
more awarded Generators. Initially the I1AA will undertake a combined procurement for all
DISCOs such that each awarded Generator will sign a contract with each DISCO,
proportionally to the DISCO requirement in the total energy and capacity in the auction. The
IAA will not sign new PPAS/EPAs. Further details about the function of the IAA are given later
in this report.

* The main function of the IAA is to procure power for the DISCCs. Eventually, other market
participants may also opt to use the services of IAA, subject to necessary approvals.

5.6. BALANCING MIECHANISM

The Contract Market is complemented with Balancing Mechanisms, both for Energy and Capacity,
centrally administered by the Market Operator. Through these mechanisms, the Market Participants
will sale or purchase differences between contracted and actual energy and capacity of each
Participant.

As part of the Market Participation Agreement, each Participant assumes the obligations to participate
in the Balancing Mechanism and pay (or be paid) for imbalances. A Supplier that is a demand
aggregator for a group of BPCs can assume the aggregated imbalance of all its consumers. There will
be two types of balancing mechanisms as described below:

12 Supply Contracts will deal only with commercial aspects of the agreement. Aspects related to the connection to the grid
will be managed through Connection Agreements signed bet e Transmission Services provider and the Participant.
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5.6.1. BALANCING MECHANISM FOR ENERGY (BME)

The balancing mechanism for energy (BME) is designed to cater for the imbalances that arises due to

differencesin the contracted energy and the actual energy generated/consumed. This mechanism will
work in the following manner:

* For Demand Participants (Suppliers, BPCs that are Participants, exports), the energy

imbalance will be the difference between actual energy metered and contracted values,
taking due consideration of losses as explained in Section 13 in this report.

¢ For Generators, and Traders selling (including imports) in the market, the energy imbalance
will be the difference between scheduled energy (contracted and actual generation or
imports {metered) in connection point. The BME will have no impact on Generators
contracted under existing PPAs/EPAs. However, design of future contracts would incorporate

the Balancing Mechanism by referring to mandatory compliance with Market Rules / Market
Code.

» Efficient power plants will be dispatched as per SCED even if not contracted or not fully
contracted. The non-contracted part of energy injected in the system by any power plant will
be sold through the Balancing Mechanism subject to, being a Participant or being
represented by a Trader or Supplier.

¢  Generators/power plants that are taking/extracting energy from the grid for own
consumption during maintenance, outages or test periods will be considered as demand and
pay the energy through the Balancing Mechanism if they have not made any alternative
arrangements.

*  Transmission losses above the level allowed by NEPRA in transmission tariff determination,
will be bought by the transmission company at balancing prices.

¢ The Market Operator wili calculate, for each Participant, energy imbalance prices and
imbalance quantities, for each market period. The recommended balancing period 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. BALANCING MECHANISM FOR CAPACITY:

The Balancing Mechanism for Capacity provides a mean to settle the eventual differences that may
exist between the capacity demanded, the capacity contracted, and capacity actually provided.

Through this mechanism, the market participants which have procured more capacity than actually
demanded by their customers, can interchange such capacity with 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 not have been able to provide it,

Demand and available Capacity will be determined for certain hours of the year which, in principle,
are the hours in which the system is more stressed. At such moment, the capacity provided by each
market participant will be evaluated and compared with the demand served at the same time (taken
due consideration of the necessary reserves and the losses).
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The participants which have a positive imbalance {provide mare capacity than needed) will be credited
and they can sell such surplus, or part of it, to other participants which required more capacity than
their capacity available and have negative imbalances.

The Balancing Mechanism for Capacity will he executed once a year, during the two first months after
the end of each fiscal year. Section 12 of this report provide more 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 complementary instruments with similar objectives: To guarantee that there is enough
capacity installed in the system to supply current and forecasted load with an adequate level of
reliability. Therefore, both instruments need to be assessed jointly: i.e. Capacity Obligations can be
“relaxed” if there is a relatively liquid balancing mechanism, with several Market Participants having
enough capacity surplus; or the opposite if the capacity surpluses reduced.

CPPA-G’'s Note: As a result, it is not considered absolutely necessary 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 considered to delay its implementation for two years after CTBCM initiation. During this period the
security of supply will be guaranteed through the relatively tight capacity obligations desciibed above.

5.7. GENERATION PRICES

In order to meet the requirements of the regulated consumers, the Generation prices will be
determined by competition, subject to provisions of the relevant regulations by NEPRA, as issued or
amended from time to time. The high-level process is as under:

* New generation capacity procurement prices for DISCOs will be the result of auctions
{competitive bid tariff} to be carried out by IAA initially, subject to relevant regulations.

* In the Balancing Mechanism for energy, prices will result from competition to generate
(economic dispatch subject to system security constraints) and for capacity using reference
capacity prices from reference technologies. For pre-existing PPAs/EPAs the regulated
generation tariffs {determination and notification, under relevant methodology) will remain
in place.

*  Bulk Power Consumers, opting to participate in the market, can negotiate contract conditions
and prices with generators or Suppliers. Alternatively, a BPC can agree a retail supply contract
with a Supplier, where the contract commits the Supplier to buying at best possible prices,
through competition.

5.8. SETTLEMENT AND PAYMENT

Settlement and payment for Bilateral Contracts will be agreed bilaterally between the parties that
have signed the contracts. The payments for legacy PPAs/EPAs will be managed by SPT through an
amended Commercial Code.

Settlement of the centrally administered markets (balancing mechanisms and trading platforms in
future} will be a function of the Market Operator. Payments will be among Participants based on the
settlement statement prepared by the Market Operator. Purchase and sale of imbalances will be
among the Participants, and therefore, not involve liabilities for the Market Operator. There will be
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centralized payment system backed by credit covers implemented by the MO for the payment of
imbalances.

5.9. SECURITY COVER IMIECHANISM

The counter party credit risk is very important aspect of the competitive markets. Considering the
non-payment culture in Pakistan, this aspect has been thoroughly analysed to mitigate this risk. The
market will include security cover mechanism to address wholesale non-payment risks, based on the
following principles:

The proposed market design will create incentives for wholesale payment culture. Similarly,
as DISCOs and KE expect and require consumers to pay their bills, they as Suppliers, should
alsa pay their wholesale costs (generation and transmission) that provide the energy allowing
them to supply and sell to their consumers. Without wholesale purchases, the DISCOs and KE
would not be able to sell.

The non or late payment of DISCOs or KE as Suppliers will receive the same treatment as non
or late payment by the Suppliers supplying to BPCs. Similarly, the contracting requirements
and Capacity Obligations of Supplier also apply to each DISCO in its role as Supplier. This
means that all suppliers will provide credit covers for the centrally administered markets run
by the Market Operator.

A credit cover mechanism, to the extent feasible, will also be introduced for bilateral payment
to generators by DISCOs to move away from the sovereign guarantees. Each market-based
Supply Contract/PPA/EPA of DISCO will include provisions in case of non-payment (default to
the contract} and required credit cover.

The financial health of each DISCO will be carried out in assistance from |AA to determine
their credit worthiness and the ability of the DISCO to provide the required credit cover from
its own resources. If a DISCO is not credit worthy to provide the credit cover, the mechanism
described through the 1AA will provide support (Government support for low performing
DISCOs owned by GoP). The |AA and DISCOs will collaborate to complete this analysis and
arrange the required guarantees.

The Generator will be able to call the default of a contract in case of non-payment (as per
agreed terms and conditions in bilateral agreement between the parties) and continue to sell
through the Balancing Mechanism until signing another contract. If the contract is with a
DISCO, the DISCO will result buying in the Balancing Mechanism.

Each Participant must provide credit coverage for their expected exposure to imbalances
(either energy imbalances or for the expected results on the balancing mechanism for
capacity). The market operator will devise a methodology to calculate the credit cover for
each participant and will implement it in its management system.

Purchase and sale of imbalances will be among the Participants, and therefore not involve
liabilities for the Market Operator. However, it will be the Market Operator responsibility to
ensure that all provide sufficient security coverage for imbalances. This will be a condition for
the admission as market participants.

3B|Page




5.10. INTEGRATION OF SMALL DISTRIBUTION LICENSEES INTO CTBCM

Currently NEPRA has issued distribution licenses to entities other than DISCQOs and KE, in particular to
housing societies such as Bahria Town and DHA. These distribution licensees are acting as Suppliers in
their respective service territories, A proper mechanism is required for integration of such entities into
the CTBCM. in this regard, the Supplier Regulations to be formulated by the Authority will provide a
framework for the integration of Small Distribution Licensees (Housing Societies) in the CTBCM.

5.11. INTEGRATION OF SELF-GENERATION (CAPTIVE GENERATION) INTO CTBCM

NEPRA Act {as amended 2018) allows the installation of captive power generation for own use and
also allows to wheel power from the captive generation facility to the destination of consumption
while using the grid. This requires special considerations in the market design. In this regard, the
Authority will address the issue through appropriate regulations/mechanism during the
implementation phase of the CTBCM.

5.12. MARKET INTERVENTION AND FORCE MAJEURE

Certainly, market intervention and administration of force majeure events is an important part of the
market. In any case, as CTBCM is a cost-based market, there is less room for manipulation if compared
with markets in which prices are offered. Also, the chances of potential imbalances requiring
intervention for mitigating negative effects on certain segments of the population or economy due to
emergency situations are minimal.

Although in the CTBCM there is less room for such type of manipulations or imbalances requiring
intervention for mitigating potential negative effects, thorough analyses have been done to assess the
level of risks that these types of situations may pose for the Pakistani power market.

Several typical situations have been analysed vis a vis the possible manipulations by market
participants taking advantage on their benefits when this happens, such as the exceptional drought
or flooding in hydro generation, transmission congestions, disruption of certain areas from the market
forcing to operate the system in islands, different types of market power abuse, etc. The detailed
analysis revealed that the risks of manipulations having detrimental impacts for some in benefit of
others are negligible and therefore for the start of the CTBCM, no special provisions are required in
terms of market interventions.

Besides that, provided that the performance of the market and behaviour of licensees is a natural
function of NEPRA and also the MO and SO naturally will prepare reports about that, it could be said
that the CTBCM is ready to detect potential cases like this and react in consequence, if needed. Also,
along with the evolution of the market, it might be needed to issue specific regulations and
operational procedure could be implemented to counteract threats of manipulations in case of force
majeure as far as the increase of sophistication in the market increases, for which, the permanent
monitaring is of crucial importance.

5.13. EVOLUTION OF THE MARKET

Upon maturity in the market, in the future, the Market Operator may implement and administer a
centralized medium and short-term power procurement platform for uncontracted generation for
competitive short-term procurement by last resort suppliers, BPCs or other Suppliers or Traders. The

participation is such market will also be subject to provisign of the credit covers. Through this
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platform, the DISCOs and KE will be able to trade their surplus/deficit under short and medium terms
contracts.
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6. PRODUCTS TRADED IN THE MARKET

Any market is characterized by the type of products traded in such market. The wholesale electricity
market design (CTBCM) defines two products that will be traded (bought and sold) in the market:

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

The physical product “energy” is a resuit of the generation {and imports) instructed by the
System Operator through 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 and demand management in
shortage conditions as instructed by the System Operator and/or administered by the
distribution company as distribution system operator. Therefore, the physical product is not
controllable through contractual arrangements.

The energy price is normally related to specific energy quantities/volume (the contracted
energy) so that the purchaser (demand) can manage the generation purchase costs and the
seller {generation) can manage the revenues from the sold energy. The market is the
environment where purchaser and sellers can manage 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 establish commitments consistent with the
trading period established in the Market Code.

As already mentioned, the energy is the result of the centralized dispatch and is not
controllable by contracts, and there will always be imbalances, which will be settled as per the
BME price calculated through a detailed methodology which will be developed by MO and will
be approved by NEPRA.

Capacity. The Generator (the seller) sells its available or committed generation capacity, and
the purchaser purchases capacity to cover its capacity obligations. The purchasers are
Participants that represent consumers (resell to) or are consumers {demand participants). It
is, therefore, a market product linked to physical generation assets {for available or committed
generation capacity) and to the peak demand. Both can be managed by the relevant
Participants: the Generator through adequate maintenance, fuel availability and reducing or
controlling outages; and the demand through efficient electricity tariffs and demand side
management. In summary, while the physical product energy generated is under the control
of the System Operator, the physical product capacity for a Generator is under its own control.
The target is that a generator is paid for being available and the demand pays for having
available the capacity that it needs to ensure that the demand will be supplied. The fact that
a plant or a unit was built and entered commercial operation by itself is not enough to get the
capacity payment, it must also be available,

The trading product is created by the capacity obligations imposed on demand participants in
the market design. This obligation, which represents and has the purpose of each demand to
contribute to the system security of supply, obliges the demand participant to purchase
capacity and, therefore, creates the market for generators to sell their capacity (if available).
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© The Firm 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 to meet the capacity obligations.

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

For the investor in generation, a capacity payment that is independent of energy actually produced is
a way to cover the risk of not being dispatched that exists in an energy only contract. On the 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 supply regardless the conditions in the market.
In the case of Pakistan, in the proposed competitive wholesale electricity market, the demand must
purchase capacity (and pay for it} to cover the capacity obligations that are part of the same market
design, and while ensuring that the demand will be able to supply its needs, it also will contribute to
the system security of supply. In summary, the product capacity can be characterized as the
generation contribution to the security of supply of the buyer and of 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 capacity and as a consequence of it, the demand cannot supply its load (load
shedding) or is subject to penalties for noncompliance with capacity obligations. In other words, the
Generator has to compensate the buyer if it is not available during shortage periods.® The
performance of generators will be constantly monitored and reported by the System Operator, and in
case of low or non-performance, 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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7. BALANCING PERIODS

The balancing period is the trading interval in 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 even longer. The duration of the balancing period is justified and decided based on the nature of
the product traded. The duration of the balancing period will be established in the Market Code and
can be modified as the market develops (typically, moving to shorter periods in the energy balancing
although not necessarily in the capacity balancing) through an amendment to the Market Code,
following the review and justification process and approval of the amendment by the regulator.

As energy varies often, the energy balancing period will be hourly at the start of the market
and can be moved to more shorter periods at later stages depending on the conditions in the
market. In the description and examples later in this document, the assumption is an energy
balancing period of one hour, except if the report explicitly says otherwise.

As capacity is associated to peak demand and generation availability, the capacity balancing
period shall be longer. In the case of Pakistan, load is remarkably seasonal. Higher load levels
occur in summer (between June and September) 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 more stressed,
and security of supply needs to be guaranteed. Availability and capacity obligations needs to
be checked during such period and, as a result, the Balancing Mechanism for Capacity can only
be performed on yearly basis.

As the market develops, participants build knowledge and expertise, and the infrastructure and
systems strengthen the market maturity, the balancing periods for energy can be reducad allowing

and promoting more dynamic response and behaviour of the Participants.
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8. CONTRACT MARKET: DESIGN OF NEW MARKET CONTRACTS

8.1. GENERAL CONSIDERATIONS

Contracts are the instruments to manage risks. In an electricity market, the first environment for the
buying and selling of electricity is the Contract 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 those that
can best manage them. Risks to be managed by a generator include ensuring a steady or predictable
cash flow; and for a demand reducing volatility and stabilize power purchase price and ensuring
security of supply.

Contracting energy and capacity are the market instruments to manage and share energy risks.
Different contracts designs allow different allocation of risks. However, in a market with multiple
buyers and multiple sellers, the contracted energy (the energy market product) may be different than
actual consumption or requirements of the demand/buyer, or actual energy generated by the
generation/seller. Therefore, the market includes a trading environment to clear energy differences
(imbalances} between the physical and the market energy product, to ensure 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 all that energy but not more.

Regarding capacity, the Contract Market is the environment to cover the capacity obligations of
demand participants. The characteristics of the contracted capacity is similar in all contract designs
presented in this document, except on how the capacity quantity is defined. However, 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 may be different
to its available capacity. Therefore, the market will include a 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,.

Considering that the interest of a Participant to manage the risk of price volatility, revenue certainty
and manage imbalances, the contract market needs to allow and enable sufficient flexibility on how
Participants agree to trade bilaterally {agree quantities and prices, and conditions). Therefore, the
contract designs should be tailored to reflect the needs and conditions of different load profiles (the
buyers in the contract market) and of different generation technologies (the sellers in the contract
market). In this section, based on international experiences, different types of contrdcts can be
allowed. The variety of designs will allow each Participant to choose the preferred contract design(s}
and contract portfolio to optimize the needs, conditionality and interests of the Participant.

8.2. CONTRACTED PRODUCTS

in all kind of contracts, it shall be recognized that:
* Itis possible to buy or sell energy only, capacity only, or two products (energy and capacity);

* Contracted energy can be defined as fixed quantities {with hourly profiles}, or with formula to
calculate the hourly quantities, or as a percentage of energy in commercial settlement
metering systems. (The energy balancing period assumed in this document is one nour.}
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¢ Contracted capacity can be defined as fixed quantities {annual or monthly), or a formula to
calculate the capacity quantities, or a percentage of available generation capacity, or a
percentage of the demand capacity obligation that a demand participant is required to cover
with contracts or buy shortfall in the capacity balancing mechanism.

¢ Price of energy and of capacity will depend on risk assigned to each party and associated costs.

it is important to emphasize that, independent of the contract design and portfolio selected,
a Participant may result with energy or capacity imbalances;

e A Buyer in the contract market may result with differences between contracted quantities
(energy and capacity) and actual demand or capacity obligation {e.g. in the case of suppliers,
energy taken from the grid to sell to its customers or capacity obligation of the demand it
represents or covers).

s As the competitive electricity market for Pakistan is based on a centralized economic dispatch
within system security constraints, a generator selling energy in contract(s) may result not
being dispatched, for economic reasons or due to system constraints. The situation may be
different for renewable generation that has priority dispatch, but that cannot control energy
generated as this is variable depending on weather conditions {(beyond the control of the
generation companyy).

Therefore, it is necessary to quantify / measure the imbalances between what a Participant has
contracted (and has to pay or to be paid) and the actual demand or generation.

The standard requirement in electricity markets is that each contract should clearly establish
the contracted quantity / quantities (either absolute values or formulas) for each balancing
period® where imbalances between contracted and actual quantities are metered, priced
and cleared.

In electricity markets where contracts can be two part (energy and capacity), imbalances may arise
with the contracted energy or the contracted capacity. Therefore, mechanisms are implemented to
clear the differences, such as the Balancing Mechanism for Energy (BME) and the Balancing
Mechanism for Capacity (BMC) as described in this report.

To calculate and settle imbalances, each Participants is obliged to submit the information on any new
contract or a modification to an existing contract to the Market Operator, to be included in the
Contract Register. The Market Operator will administer the Contract Register to verify that all
requirements have been complied, prior to approving the registration. Only contracts that have valid
registration in the Contract Register will be considered in the calculation and settlement of
imbalances, using for such purpose the information submitted by the parties during the registration.

Additionally, there is a need to calculate and allocate the quantity and costs of losses. Losses are
calculated as the difference between the energy injected to the grid at the Common Delivery Points

14 In addition, and equally important, energy spot or balancing pricing should provide economic signals for efficiency both
for generation and for consumption.

15 Even when a Participant may not have an imbalance as per the type of contract, e.g. a Buyer in a Load Following Contract,
the Balancing Period is used to calculate the imbalance of the other party to the contract. This is explained further in the
description of each type of contract.

16 Details tc 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 contract must 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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(where the commercial revenue meters are installed) and the energy extracted (bought by the
demand participating in the market or for exports), also at Common Delivery Points (CDP). The
standard practice is for the demand to pay for losses, for all the actual losses or the capped losses that
the regulator sets for the network companies. This aspect is also discussed in this document.

The following section describes different type of contracts that could be useful for the electricity
market in Pakistan at the commencement of CTBCM. It is important to note that each design
represents a different allocation and sharing of risks. Therefore, taking into consideration the cost of
risk management, may result in different prices. The proposal is to allow these types of contracts to
ensure flexibility in the contract market. When or whether a type of contract will be required or be
used by a Participant will be a result of Participants’ requirements and decisions in the future.

Note 1: It shall be noted that the actual contracts bilaterally agreed among participants may be
different and they do not, necessarily, fit 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:

¢ It does not have clauses which imply self-dispatch; and
¢ The energy and capacity traded between the participants can be clearly identified. This is
required to settle the contract without any kind of doubt or special interpretation

Note 2: For simplicity, examples in this document refer mostly to DISCOs. However, the same
assessment and conclusions can be extended to include Bulk Power Consumers or other Suppliers
(demand) and Traders.

8.3. GENERATION FOLLOWING SUPPLY CONTRACT

In a Generation Following Supply Contract design, the Seller sells the energy generated and injected
to the grid (at its CDP) and the Buyer buys and extracts at its CDP all or a share of the energy injected
by the Seller. In this type of contract, energy product follows the physical energy of the generation.
The Seller’s energy payment from the contract is based on what the seller has generated and the
contract price.

This design is appropriate for non-controllable generation: renewable generation that cannot be
dispatched {such as solar, wind, small hydro run of river) and selling only energy that they generate
(without prior fixed commitments). In principle, it can have similarities with current EPA design in
Pakistan.

if a Generation Following Supply Contract includes obligations regarding available capacity in addition
to the contracted energy, the design of the existing PPAs in Pakistan {pre-CTBCM) can be assimilated
to this type of market contract design.

In summary, this type of contract can be very useful to accommodate existing EPAs/PPAs in the CTBCM
to become multiple contracts between a generator and different buyers {only commercial allocation
is considered here).
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8.3.1. CONTRACTED ENERGY IN A GENERATION FOLLOWING SUPPLY CONTRACT

If the Generator has a single Generation Following Supply Contract selling all its energy, the contract
is between the Generator and one Buyer, and the Buyer purchases 100% of the energy injected by the
Seller, and the Seller cannot sell in contracts its production to any other Buyer, This is partly similar to
a PPA or EPA that establishes exclusivity, for example in a Single Buyer market.

The current practice in Pakistan is different to a Single Buyer (in essence), as each PPA or EPA has been
signed by CPPA-G (or CPPA of NTDC or WPPQ) in representation of DISCOs and KE and, therefore,
contracted energy is hought and should be paid by each and all DISCOs and KE (for the share that it
procures through CPPA-G} based on energy actually delivered to that DISCOs and KE (a resulting of
system dispatch and real time operation).

In the electricity market, the Generation Following Supply Contract also allows a Generator to sell to
several Buyers, each with a bilateral contract, by establishing in the contract that contracted energy
is a share (a percentage) of the energy injected by the Generator on an hourly basis. With such a
design, the Generator may have several contracts, each one defining the percentage of the energy
generated/injected by the Generator allocated to Buyer, subject to that 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 provisions as a number, or as a formula to
calculate the percentage. If the contract is long term (duration several years), eventually tne contract
can establish that the percentage or the formula for its calculation will be reviewed after a number of
years (e.g. every 2-5 years) and modified through a methodology established in the contract or
mutually agreed.

The role of the Market Operator in administering the Contract Market will include, among others, the
verification that the total percentage sold by a Generator in this contract design is not greater than
100%. Any Generation Following new supply contract or modification will be rejected by the Market
Operator if the total energy sold in this type of contracts (based on the information in the Contract
Register} adds a percentage greater than 100%.

For the Generator (the seller), a Generation Following Supply Contract ensures that it will not have a
negative energy imbalance and protects from having to buy in the Balancing Mechanism for Energy
(BME). The seller never has a negative energy imbalance in this type of contract as the product sold is
based on actual generation. If a Generator is selling only with Generation Following supply contracts
and the total of the percentages sold in those contracts is less than 100%, the remaining non-
contracted energy will be sold in the Balancing Mechanism for Energy.? If instead the total is 100%,
all energy would be sold in contracts and the Generator would not have any trading in the balancing
mechanism for energy,

For a demand (the Buyer), a Generation Following Supply Contract establishes the price but exposes
to quantity imbalances and prices in the Balancing Mechanism for Energy. Each hour, the contracted
energy is the percentage of the actual energy generated by the seller established in the contract,
independent of the Buyer’s consumption during the same period. However, under the centralized

17 Similarly, a Supplier that buys from several generators in Generation Following design, can resel! to the demand also with
a Generation Following design, although in this case the share will correspond to the percentage of the total energy injected
by the generation contracted by the Supplier. In other words, the contract can be used to follow and resell the energy of a
group of power plants.
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economic dispatch for generation, the energy generated by a Generator does not follow the profile of
the consumption of each buyer or of the total power system (generation may increase when demand
decreases, anfor decrease when demand increases), the Buyer will result with imbalances between
the contracted energy (i.e. the percentage of the energy actually generated/injected by the seller) and
the actual consumption of the Buyer measured at the corresponding (one or more) common delivery
points (CDPs) with the commercial settlement metering system, Therefore, the BME applies to the
Buyer that may have imbalances between contracted energy and actual consumption (buys or sells in
the BME).

Indicative Example: A Generator sells with Generation Following supply contracts all its energy to two
DISCOs (as suppliers), 40% of the generated energy to DISCO 1, and 60% to DISCO 2, and this is the
only contract of each DISCO. The Generators will be dispatched by System Operator as per procedures
defined in the Grid Code for Security Constrained Economic Dispatch (SCED). Therefore, the generator
owner will not be in the control of the dispatch of the Generator.

For a certain Balancing Period (one hour} when the Generator generates / injects 200 MWh as per
instructions from the System Operator, there would be the following results:

* Generator: No energy imbalance as 100% of the energy generated is sold in contracts.
* DISCO 1: is buying as contracted energy 40% of the generated energy, i.e. 80 MWh,

o If during this Balancing Period (one hour) the DISCO 1 has taken 90 MWh from the grid (more
than energy contracted), it will have a negative energy imbalance. For that hour, the DISCO
buys 80 MWh from the Generator at the contract price, and 10 MWh from the BME at the
BME price during this Balancing Period.

¢ DISCO 2: is buying as contracted energy for this hour 120 MWh and has to pay for the 120
MWh to the Generator at the contract price.

o If during the hour, DISCO 1 has taken 110 MWh from the grid (less than energy
contracted), it will have a positive energy imbalance. For that hour, the DISCO buys
120 MWh from the Generator at the contract price and sells in the BME the surplus
10 MWh at the BME price during this 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 following supply contract has zero
deviation.

18 As described in this report, the transmission losses will be added as an uplift. This applies to all quantities metered at
demand CDP.
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Figure 1 - Generation Following Supply Contract

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:
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Figure 2 - Multiple Sellers/Buyers Generation Following Supply Contracts

This contract design allocates the energy risk {(quantity and demand profile) to the buyer. However, it
must be said, that in principle the Buyer has good knowledge of its forecasted demand and may have
mechanisms to control or manage its load. Also, a portfolio of contracts will be available with the
buyer to manage this risk.

The seller (generation) faces no imbalances risk. However, the contract assigns to the Generator the
availability and dispatch risk. If the contract is designed and agreed to sell only energy, the revenues
of the Generator will depend on its actual production. The Buyers will only buy and pay the Generator
if energy is actually generated and injected into the Grid.

Energy contract price tends to correspond to generation variable cost (for thermal in a two-part
contract) or the energized fixed costs for a renewable generation. However, variations occur in
competitive markets where some fixed cost can also be made part of the energy costs.
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Note: In nan-competitive electricity 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 less than this volume and minimize the risk of payment
for the shortfall between actual and take or pay energy. In general, energy take-or-pay provisions are
discouraged as contrary to competition and least cost use of generation resources and may not be
allowed to be explicitly included in new contracts in competitive electricity markets.

8.3.2. CONTRACTED CAPACITY IN GENERATION FOLLOWING SUPPLY CONTRACTS

A Generator (Supplier/Trader that represents generation) can sign one or more Generation Following
supply contracts with a Buyer(s} that represents or is a demand:

* Each contract will define the contracted capacity as a share of actual avaifable generation
capacity. The issues and constraints regarding percentages are similar as those described for
energy. The Generator (the seller) cannot sell more than 100% of its available generation
capacity.

* If the Generator sells actual available capacity without a commitment, the security of supply
risk would be partly transferred to the Buyer 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 less than the minimum established as
commitment in the contract.

Note: For pre-existing PPAs with take-or-pay energy quantities in Pakistan, it could be said that the
minimum annual guaranteed energy can or has been converted into some kind of capacity payment
{take or pay) with availability obligations for the Generator and penalties if this availability is not
achieved. The energy generated is in any case “generation following” (a percentage of the actually
generated energy).

In any case, for the market perspective, these take or pay clauses, as well as availability obligations
should have no influence for balancing purposes. The energy balancing should be carried out as if
these take or pay clauses do not exist. For the capacity, all the availability risks are taken by the buyer
and therefore, it is the buyer which may be exposed to the Balancing Mechanism for Capacity2.
However, the cost of the take-or-pay provisions has not been incorporated into the capacity price.

8.3.3. ExamPLE OF TWO-PART GENERATION FOLLOWING SUPPLY CONTRACT WITH

MULTIPLE BUYERS

This example considers a Generator that is 100 % contracted with two DISCOs, for energy and capacity
using Generation Following design. DISCO 1 contracts 60% and DISCO 2 contracts 40%.

1% For thermal generation, take-or-pay in traditional PPAs have been used to replicate the take-or-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.

% Take or pay clauses, however, 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 market calculations.
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The Generator has 100 MW available capacity and has produced/injected to the grid at its CDP 40,000
MWh in a month.

The Generator’s revenues will result from quantities, prices and conditions in the contracts.
The Generator will inveoice the DISCOs as follows:

To the DISCO 1, an invoice including the capacity payment of 60 MW (60% of 106 MW) at the
capacity price in the bilateral contract, plus the energy payment of 24,000 MWh at the energy
price(s) in the hilateral contract with DISCO 1.

To the DISCO 2, an invoice including the capacity payment of 40 MW (40% of 100 MW) at the
capacity price in the bilateral contract, plus an energy payment of 16,000 MWh at the energy
price(s} in the bilateral contract with DISCO 2.

if the contract includes commitment to security of supply, the Buyer will receive in the invoice
a discount as a compensation {or Liquidated Damages} should actual available capacity be less

than the minimum availability commitment in the contract. The compensation payment to
each DISCO wouid be calculated based on the shortfall in committed 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 compensation (as
applicable). In summary, the invoice will already incorporate the discount for failure to deliver
availahility commitment.

On the other side, the DISCO 1 that is buying 60% of the generated energy and available
capacity will have to pay for it to the Generator (according to the terms of the contract), and,
also, it will participate in the BME:

At the end of the month, the net result of hourly energy imbalances is determined totalling
for each hour of the month the energy imbalance (positive or negative) at the BME price
(hourly energy imbalances, as described before, calculated 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, the DISCO 1 pays to the market the monthly energy
imbalance amount. If instead the net monthly result is positive, the DISCO 1 will be paid the
monthly energy imbalance amount by the mt.

At the end of the year, pay or receive from the BMC the difference between the contracted
capacity and the actual demanded capacity (the capacity obligation) at the BMC price,
depending on whether the difference is positive or negative as per the process described in
Section 12 of this report.

The DISCO 2 that is buying 40% of the generated energy and available capacity will have to
pay for it to the Generator {according to the terms of the contract), and will also participate
in the BME:

At the end of the month, the net result of hourly energy imbalances is determined totalling
for each hour of the month the energy imbalance {positive or negative) at the BME price
(hourly energy imbalances, as described before, calculated 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, the DISCO 2 pays to the market the monthly energy
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imbalance amount. If instead the net monthly result is positive, the DISCO 2 will be paid the
monthly energy Imbalance amount.

O At the end of the year, pay to the market if the capacity imbalance is negative or be paid /
receive from the market if the capacity imbalance is positive the difference between the
contracted capacity and the actual demanded capacity (the capacity obligation) at the BMC
price.

8.4. LoAD FOLLOWING SUPPLY CONTRACTS

In a “Load Following” supply contract, the Buyer contracts with the Seller:

e ashare (a percentage) of the Buyer’s energy actually taken from the grid (as measured based
on the settlement metering systems at the corresponding CDPs of the Buyer). The Seller is
paid based on actual measured energy of the Buyer, independent on actual energy generated
by the Seller.

¢ ashare (a percentage) of the Buyer's peak demand (as measured based on the settlement
metering systems at the corresponding CDPs of the Buyer). The Seller is paid based on actual
capacity demand of the Buyer, independent on actual capacity made available by the Seller.

¢ If the buyer contracts 100% of energy and capacity requirements in this type of contract,
then it will never be exposed to imbalances in the balancing mechanisms. Any eventual
imbalance {(either in energy or capacity) shall be assigned to the seller,

This type of contracts could be appropriate for Bulk Power Consumers that want to be fully covered
by contract pricing and avoid the cost or risk of imbalances.

8.4.1. ENERGY IN LOAD FOLLOWING SUPPLY CONTRACTS

The energy contracted is defined as a share (percentage) of the energy taken from the grid by the
Buyer at its CDPs (totalling energy metered at all its CDPs, if more than one CDP). As described before,
the contracted energy must be defined for each energy balancing period (e.g. an hourly basis). The
share is established in this type of contract as a fixed percentage, or a formula to calculate the
percentage. The Buyer can be a DISCO or KE, or a Bulk Power Consumer (BPC) or a retail Supplier
reselling to demand.

As all generation is subject to centralized economic dispatch or must run for non-controllable
renewable generation subject to provisions of the Grid Code, the generation of the Selier wili not
follow the demand shape of the Buyer(s) and there will be differences / imbalar.ces between what the
seller is generating and what the Buyer is taking from the grid.

If the Buyer agrees a Load Following supply contract with a single generator, the share could be 100%.
if the share is less than 100%, the remaining non-contracted energy taken from the grid will be bought
in the BME at marginal price.

If the Buyer buys from more than one generator, each with a Load Following supply contract, the
percentage in each contract defines how the load profiles of the Buyer is distributed among the
contracts. If the aggregated percentage of contracted energy is less than 100%, the remaining non-
contracted demand will be bought in the BME at marginal price.




Indicative example: A Bulk Power Consumer has covered fully its demand with two Load Following
supply contracts, one with Genco 1 for 40% of its demand profile {energy metered at its CDPs) and
another with Genco 2 for 60%.

In an hour, the BPC consumes 50 MWh, all covered in contracts. Therefore, the BPC has no
energy imbalance and no settlement of imbalances in the BME.

Genco 1: During this hour the contracted energy is 20 MWh (i.e. 40% of the actual energy
taken from the grid by the BPC during that hour), measured by the commercial and settlement
metering system and procedures.

The Buyer owes / buys from Gence 1 20 MWh at the contract energy price;

If Genco 1 generates during that hour 27 MWh (and the Generator has only one contract, the
contract with the BPC), it is generating more than the contract, thus is selling the difference,
i.e. +7 MWh in the BME at the BME Price

Genco 2: during this hour, the contracted energy is 30 MWh

The Buyer owes / buys from Genco 2, 30 MWh at the contract energy price;

If Genco 2 generates during that hour 23 MWh (and the Generator has only one contract, the
contract with the BPC), it has to purchase the difference (shortfall} i.e. <7MWh, in the BME at
the BME price

~eeeensp 27 MWh

H +7 MWh 27 Mwh : :
50 MWh
40% - 20 MWh
{ e 0MWh
------------------- o o
60% - 30 MWh

23 Mwh

Contract%
of actual
demand

oMwh

Figure 3 - Load Following Supply Contract

In summary, this contract design allocates the demand risk (demand quantity and demand profile) to
the generator(s) that is the seller. The Buyer faces no demand or market risks as long as 100%
contracted with Load Following design.

Considerations on monthly net energy balancing amount and settlement are similar to the description
for the Generation Following contracts.

The following chart depicts the Load Following Contract with multiple sellers and multiple buyers:
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Figure 4 - Load Following Supply Contract with Multiple Sellers and Buyers

8.4.2. CApACITY IN LOAD FOLLOWING CONTRACT

The contract may include a capacity payment that can be designed replicating the demand capacity
coverage required as capacity obligations of the Buyer. In this arrangement, the seller will be
responsible for the capacity obligations of the buyer.

Other considerations on capacity balancing 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. CAPACITY AND ASSOCIATED ENERGY SUPPLY CONTRACTS

This contract has also a “load following” design but the energy is linked to covering the capacity
requirements {capacity obligation) of the Buyer. Therefore, it is appropriate for any demand
Participant, in particular a DISCO, that wants to fully cover its capacity obligation via a contract with a
Generator {or Supplier) that also commits to energy sale and energy pricing. In this design, the Buyer
(as a demand) benefits from complying partly or fully with 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 Generator. The
Generator commits to a capacity availability (that may be profiled during the months or weeks of the
year, for the generator to consider and manage maintenance outages plans or cther outages). The
Buyer buys and pays for capacity in the contract only the available capacity of the Seller up to the
contracted quantity. The contract may have provision for the Generator to pay a compensation to the
Buyer in case of failing to provide the committed available capacity during a period where there are
shortages and load shedding that affects the Buyer {or the consumers to whom the Buyer resells
energy) The purpose is to promote adequate maintenance and availability of generation to avoid
maintenance outages in periods with lower reserves and optimize generation maintenance outages
when expected reserves are high.




The contracted energy is shaped with the demand profile of the Buyer. As in the previous design, the
actual energy generated (the physical generation) is disconnected from the contracted quantity, and
the contract becomes a risk management of security of supply and financial instrument to set energy
and capacity prices in advance.

8.6. FINANCIAL SupPLY CONTRACT WITH FIXED QUANTITIES

In a fixed quantity supply contract, the buyer and seiler agree in advance, fixed amounts of energy and
capacity to be supplied by the seller and purchased by the buyer irrespective of the actual generation
and consumption. This contract is designed to share risks between the two parties in the contract.
This 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 schedule in advance (energy quantities defined for each
balancing period, for example one hour).

¢ Each balancing period, the generator sells to the Buyer the energy quantity defined by the
contract for this period, at the energy contract price. This is independent of whether the Seller
(the generator or Supplier/Trader aggregating different generation) generates/injects more
or less than the contracted energy quantity (or does not generate) during 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.

* Each balancing period, the Buyer buys the contracted energy for this period at the contract
energy price. This is independent on whether the energy taken by the Buyer at its CDP{s) is
greater or less than the contracted energy. If the Buyer takes from the grid (totaling
settlement metering systems in its one or more CDPs) more than the contracted amount, the
difference is bought in the BME at the price for that period. If instead it is less, the Buyer sells
the surplus in the BME.

This contract design totally disconnects contracted quantities from physical quantities generated and
demanded. Therefore, contractual agreements can be made to set prices and manage risks, while
maintaining an economic dispatch that ensures efficient use of energy resources (generators are
dispatched according to their efficiency, i.e. position in the merit order list, regardless the contracts
the generators have committed with the buyers).
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Figure 5 - Financial Supply Contract with Fixed Quantities

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 contract can also include the buying and selling of capacity. The general considerations
on capacity product in the market applies. The contracted capacity can be defined as a number or a
formula. In principle, there is no relationship between the contracted capacity and the energy volumes
contracted. However, for commercial reasons, as it is very difficult to price and contract them
separately, so in majority of transactions, these are contracted jointly.

For the Buyer the contracted capacity serves to cover capacity obligations of demand participants,
while for the Seller it establishes the commitment to make the generation capacity available.
Therefore, the contract must identify the power plants included to deliver the capacity commitment.

8.6.1. RESULTS FOR A GENERATOR (THE SELLER)

Energy: The generator benefits from the contract in ensuring a cash flow {contracted energy at
contracted energy price) independent of whether it generates or not. However, the contracted
gquantities become a “demand” for the generator that must be bought in the BME if not covered by its
own generation. If, instead, actual generation is greater than contracted energy the surplus is sold in
the BME, and the generator’s revenue will be the contract payments plus the sale of non-contracted
energy in the BME. The main risk for the generator is not being available to cover the energy contract
quantity at the time when reserves in the market are low and therefore BME prices are high.

In summary:

* Generator energy revenues: contracted energy at contract price plus sales in Balancing
Mechanism if actual generation is greater than contracted energy.

* Generator income from energy sale: energy revenues, as defined in the previous bullet, minus
variable generation costs for energy actually generated, minus purchases in the BME if energy
generated is less that its contracted demand).

* 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.
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However, it is important to note and emphasize that the efficiency incentives and the effective
implementation of this type of contract requires ensuring a transparent economic dispatch,
and therefore requires the credibility of the System Operator and the adequacy of its
operational planning, generation scheduling and dispatch tools.

If the generator is available, it will be dispatched unless it is not economical (accerding to the
centralized economic dispatch}, in which case there is cheaper generation available in the pool than
its own variable costs and therefore purchasing the shortfall to cover the contracted energy will be at
a lower cost than its own variable generation cost. On the other hand, generating more than
contracted would be a result of the dispatch and therefore the balancing energy price will be the same
or greater than the generator’s variable costs, resulting the selling in the BME in an extra profit 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).

If the contract includes also the selling of capacity, the Generation (Seller) will receive also a capacity
payment subject to availability {depending on the terms of the contracts). The design of the capacity
quantity, conditicns and settlement principle would be similar as for other contract designs described
previously.

Indicative example: A Generator with two Financial Contracts with fixed energy quantities — one
contract with a DISCO and one contract with a BPC -, the graph below show hourly energy resuits
(buying and selling}:

Balancing: Generator

Selis surpius

Buys when generation
less than total energy
committed

Contract with Bulk Power Consumer

Figure 6 - Financial Contract results on the Buyer’s side

8.6.2. RESULTS FOR A DEMAND (THE BUYER)

The Buyer benefits from covering its capacity obligations and from having predictable and smooth
energy purchase costs. The capacity obligation of the Buyer is (partially or totally) contractually
transferred to the seller (the generator) as an availability or committed generation capacity obligation.

For an hour (an energy balancing period), if the actual energy extracted from the grid by the Buyer
(measured with the metering system at its CDPs) is greater than contracted quantity, the Buyer will




buy the shortfall {the uncontracted energy) in the BME. Therefore, the Buyer pays if not fully
contracted:

* Contracted energy at contract energy prices; plus
s Non-contracted energy at price in the BME.

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 contracted in energy for that period}. In that
case the Buyer pays ail 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 of a demand Participant results as follows:
* Energy purchase cost in contracts; minus

* Revenues from sales of surplus energy {when energy contracted is greater than the actual
energy extracted from the grid by the Buyer) in the BME; plus

* Purchases in the BME when contracted energy is less than actual energy extracted from the
grid metered at CDPs.

Indicative example: A Supplier with two Financial Supply Contracts with fixed energy quantities, hourly
energy results (buying and selling):

Balancing: Supplier

Buys energy not covered by contracts

Sells surplus

Cbhgfaet w&h éen 2 )

Figure 7 - Financial Contract results on the Buyer’s side

A similar result applies for the contracted capacity. The shortfall or surpltus compared to the capacity
obligations will be cleared through the BMC, at its price for the capacity in the balancing period {cne
year).




8.7. CapACITY ONLY SUPPLY CONTRACTS

This design is an optian to allow a Demand Participant that has contracted energy-only generation (for

exampie 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 a share (a
percentage) of the capacity available of a Generator or a percentage of the capacity required by the
Demand Participant to cover its capacity obligations. The contract can follow the design of availability
commitment including payment by the seller in case 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 contracts {similar to secondary trading). For example, if a Generator that 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 the imbalance in the BMC and the compensation payment for unavailability, if
applicable depending on contract conditions.

If a Generator 1 contracts capacity from another Generator 2, for the purpose of capacity balancing
and contractual obligations, it is considered as if the contracted capacity of Generator 2 “belongs” to
Generator 1.

* The capacity balance calculation for each Generator would be: actual availakility of the
Generator, plus capacity bought in contracts from another Generator, minus total capacity
sold in contracts (including capacity contracts selling to another generator),

8.8. CONTRACT PORTFOLIO AND CONCLUSIONS

In practice, competitive electricity markets are characterized by buyers and sellers managing risks
through a portfolio of tools, mainly portfolios 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 selters,
contract design and portfolio in a power sector that promotes 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
parficipants adopting one or two types of contract design. However, as experience develops and there
is a better understanding of risks and benefits of each contract design, the participants will move to a
portfolio of a mix of different types of contracts tailored to their needs or specific characteristics.

The examples shown previously for each contract design corresponds to results, imbalances and
revenues if the parties use only one contract design. However, a similar assessment can be done for a
portfolio of different types of contracts {any possible combination, e.g. a Generation Following Supply
Contract and one of more Financial Supply Contracts with Fixed Quantities). The parties will undertake
such kind of analysis before selecting a portfolio of contract.

The allocation of imbalance risk varies depending on contract design. For example, for energy:
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if a Supplier or Bulk Power Consumer procures with Load Following Contracts covering all {100
%) of its energy, the demand will have no energy imbalance.

If all supply contracts are designed as generation following, 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 required. The transactions in the balancing mechanism for energy would
be among demand participants only.

The Authority approves the contents of this section as indicative only.
The said approval will in no way limit the design of the future market
contracts to be approved by the Authority.
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9. COMMERCIAL ALLOCATION OF PRE-EXISTING CONTRACTS

9.1. NEED FOR COMMERCIAL ALLOCATION

By commercial allocation, it is meant that the current generation procured as single buyer will be
commercially allocated to all DISCOs and KE, based on a criterion (explained below}. As CTBCM is
designed as bilateral contracts market in which DISCOs will be allowed 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,
each DISCO will 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. SITUATION BEFORE THE CTBCM START

Currently in Pakistan, PPAs and EPAs have similarities with the Generation Following Supply Contract
as described previously. However, the DISCOs as demand did not sign the purchase agreements, and
the sellers {generators) invoices to one party (previously WAPDA acting as Single Buyer, later CPPA of
NTDC in representation of DISCOs and to the CPPA-G acting formally as the agent of each and all
DISCOs and KE {for the share that it procures through CPPA-G).

Currently, PPAs have, in general terms, the following features for thermal generation or generation
with capacity payments:

» Energy costs are pass through. As established in the Grid Code and the NTDC license, the
generated energy is decided by the SO based on an economic dispatch within system
constrains.

¢ Available Capacity is paid regardless the generator is generating or not, i.e. capacity is take-
or-pay cost.

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

¢ Some PPAs have minimum energy generated conditions, i.e. energy take-or-pay costs.

9.3. PREPARATIONS FOR THE CTBCM

In the CTBCM, future procurements will be through bitateral contracts. The future procurement will
be done directly by DISCOs through facilitation from the IAA. The existing agreements will be managed
by SPT and will be commercially allocated to DISCOs. This will ensure a smooth transition and avoid
the hurdles that will be faced if the contracts are legally assigned to DISCOs and KE. However, this
option can be considered at later stages of the market to legally bilateralise the market.

For the commercial allocation of the existing PPAs and Energy Purchase Agreements {EPAs} into
bilateral contracts there are two aspects that need to be addressed:

¢ Legal aspects: Modify the existing PPAAs with all DISCOs and KE;

e Allocation aspects: Capacity and energy of each existing PPA or EPA to be allocated to each
DISCO and KE (in their supplier role} in the hilateral contracts, hereinafter referred as
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This section describes the impacts of different allocation factors that can be used te 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.

The objective is to allow in the CTBCM all the contract designs described befare in this document. Each
Participant will have the freedom to decide the type of contract it will use, provided that for regulated
distribution licensees (in their supplier role until licensed as suppliers), contracts will be subject to
review and approval by NEPRA as regulator.

However, the existing PPAs and EPAs have legal limitations to be integrated into the CTBCM in a way
that these can’t be converted into all types of contracts as allowed in the CTBCM. For example, the
contracts do not foresee that generators will have to participate in a BME, therefore it is required to
select the contract design that better fits these limitations. The Generation Following energy supply
contract with available capacity obligation should be the type of contract to be considered provided
that it adapts to transform the existing PPAs and EPAs into bilateral contracts that do not participate
in the BME and can be integrated with all new market contracts designed as previously described in
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 Generation Following supply contracts, the sellers do not have energy imbalances, but the demand
Participants that are the Buyers {Suppliers (DISCOs and others) and BPCs) will have energy imbalances.
The bilateral contract would buy a share {percentage) of the generated energy and contracted
capacity, independent of actual energy taken from the grid by the Buyer or its actual capacity
obligation. Therefore, the energy result of the bilateral contracts allocated would be that trading in
the balancing mechanism for energy (BME) will apply only to the Buyers (DISCOs as Suppliers or other
Suppliers reselling to demand or BPCs).

Ali bilateral contracts resulting from Allocation, shall be registered in the Contract Register, a
requirement for the MO to carry out its functions of administering the balancing mechanisms by
calculating the imbalances between contracted and actual quantities.

9.4. ALLOCATION CRITERIA

In order to implement the Generation Following Supply Contracts for the bilateral market, for each
existing PPAs and EPAs it is necessary to define what share {percentage) of each agreement will be
allocated to each one of the existing DISCOs (in their role as Suppliers) and KE (for the share that it
procures through CPPA-G).

The definition of these shares can be done 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 each DISCO may be different. This is mainly
because the demand profile of each DISCO is not the same.

Today, the generation costs are charged to the DISCOs and KE through the Energy and Capacity
Transfer Charges, which are the same (per unit) for each DISCO and KE, and applied tc the energy
demanded by each DISCO and KE and proportionally to the peak demand of each. However, and even
if these charges are the same for all DISCOs, the fact that each has a different load factor, means that:




* DISCOs with low load factor, pay proportionally more for capacity than for energy, and
therefore the resulting total generation costs is higher compared with the total generation
costs for DISCOs with higher load factor

* DISCOs with a high load factor, pay proportionally less for capacity than for energy, and
therefore the costs are lower.

If a fixed allocation criterion is used for several years, the following example shows consequences in
terms of costs for each DISCO. Following graphs shows the evolution of Average Power Purchase
Power Prices for all DISCOs for two different time periods, 2019/2020 and 2024/2025, where it is
noticeable how this difference increases.
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Based on the previous description of the Generation Following design, the allocation of the existing
contracts to the DISCOs, KE and other distribution licensees will be decided during the implementation
phase,

The methodology used shall ensure that the sum of the percentages in contracts (for the commercial
allocation of a PPA or an EPA) with all DISCOs and KE always adds 100%.
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10. CONTRACT REGISTER

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

¢ The contracted Quantities, fixed, percentages or formulae to calculate the contract amount
¢ The metering location

e Contract period

e Procedure for termination etc.

The MO will use the Contract Register:

* To determine energy and capacity balancing quantities, infarmation 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 for available or committed
capacity).

*  For pre-existing PPAs that establishes energy price as variable cost of generation, the energy
price will be registered by MO. For any new PPA, the Seller will provide as informatian for the
register, the components and formula for the variable cost of generation. This information
will be communicated to the System Operator to be used in the Security Constrained
Economic Dispatch, and to determine energy balancing prices by the Market Operator.

The information for Contract 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. MARKET DESIGN: ENERGY BALANCING MECHANISM

When parties contract bilaterally using a network shared with others, the market needs an energy
Balancing Mechanism because there is always tendency to deviate from the contracted amounts.
Practical implementation of the bilateral contract market may face challenges, as the energy
generated will not be able to follow exactly the consumption of the demand that are parties in the
contract, nor the demand will be able to adjust consumption to follow the generation pattern of the
seller in the contract. Moreover, network constraints may limit energy generated or supply. In
summary imbalances will exist and therefore it is critical to have proper pricing mechanisms for those
imbalances to be fair to the sellers as well as buyers and to avoid creating distortions or additional
costs that burdens one or other party.

In the CTBCM, the 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:

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

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

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

The Energy Balancing Mechanism 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 the centralized economic
dispatch to optimize use of available generation resources and promote efficiency among generators
competing for dispatch. The energy Balancing Mechanism will ensure the following:

* All energy injected to the grid is paid either through PPAs/EPAs/bilateral contracts, or
through the Batancing Mechanism;

s Allenergy taken from the grid is paid either through PPAs/EPAs/bilateral contracts or through
the Balancing Mechanism,

11.1. ENERGY IMBALANCES

The purpose of the balancing mechanism for energy is to settle 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), and actual 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 procedures taking into
consideration the metering system register, plus for Demand Participants, the uplift to add
transmission losses to he covered by the demand {if ultimately chosen).

The following parties are injecting or taking energy from the grid, and therefore possible parties in the
BME (balancing mechanism for energy}:




Generators (and Supplier/Trader representing generation):

The energy injected is determined for each hour of the month, resulting from the
commercial/settlement metering system and the market metering 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 the Generator for that hour, using the information in the Contract
Register.

As described before, each contract must establish a formula or fixed guantities to determine
the contract energy schedule on hourly basis. The integration of the hourly total contracted
energy 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 Generator fully 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 imbalance is added to calculate daily, monthiy, 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 imbalance 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 Generator “connected” in the international interconnection and represented in the market by the
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. The contract between the purchasing
party and the seller will be outside the market.

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 hourly energy 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(s) as
committed exchange or exchange nominatien. 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 transmission link (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 the actual energy
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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

Demand Participant: Distribution licensees, Suppliers reselling to demand, and Bulk Power Consumers
{BPCs) participating in the market:

* The energy extracted from the grid (the “wholesale consumption” for the market) is
determined 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, monthly, and
annual energy extracted and bought in the market.

* Thetotal 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 formula or 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 Participant
to pay its share of the transmission losses cast. 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.

* The hourly energy imbalance 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
Demand “connected” in the international interconnection, and represented in the market by the
Participant that is the seller/export party in the contract.

* 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 hourly energy is used
to calculate daily, monthly, and annual energy exported.

¢ 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.

* The hourly energy imbalance is calculated as energy extracted / delivered in the international
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 exports reflects the 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 export, which can measure the deviations
in the export arrangements.
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Traders and Suppliers As traders and Suppliers will be buying and selling at the wholesale level,
therefore, depending on the types of contracts, will be subject to balancing mechanism. As these
entities may not have any physical generation or consumption, there balancing will be calculated in
the following manner:

* The total energy bought through contracts will be calculated 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.

* The total energy sold through contracts will be calculated 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
carresponding CDPs.

. The imbalance will be calculated as the total energy bought through contracts (first bullet)
minus total energy sold through contracts {second bullet)

11.2. ENERGY BALANCING PRICING-MARGINAL PRICING

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

The SO will carry 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 economic re-dispatch) 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 end of 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 through a detailed 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 incorporates system security constraints,

11.3. SETTLEMENT OF THE ENERGY BALANCING MECHANISMS

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

* For each Participant, the energy imbalance gquantity 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 designs and the
section on transmission losses,
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* 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 the BME will be determined totalling the vajue of the
hourly energy imbalances, calculated hourly as:

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

if the monthly net result (the integration 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. Inthe monthly settlement (which will include all reconciliations from the
daily calculations), the MO will calculate and inform:

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

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

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

11.4. SETTLEMENT DOCUMENT

Each month, the MO will prepare the Settlement Document, which will contain all the information
required by the Participants to proceed with the bilateral invoicing. For alf 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 information security) 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.

Any discrepancy between information produced by the Participants and the Settlement Document,
will have to be solved 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 online portals of the MO and it is recommended to
make it accessible without any restriction, as a way to cement the transparency in the market.




12. MARKET DESIGN: CAPACITY OBLIGATIONS AND CAPACITY BALANCING
MECHANISM

12.1. CAPACITY OBLIGATIONS AND FIRM CAPACITY

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

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

*  Aregulated mechanism: to quantify the capacity interchanges and the prices to be applied
to these interchanges;

* The mechanism should provide incentives for timely new generation investments, and as
necessary adequate generation capacity, and adequate reserves {generation technical and
fuel availability) to ensure supply during 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 sufficient interested investors and competition.

Each and all Demand Participants will have Capacity Obligations to contribute with a share of the
required firm 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 the Balancing Mechanism for Capacity administered by the Market
Operator.

Generators can sell Firm Capacity through contracts and the un-contracted available capacity in the
Balancing Mechanism for Capacity.

A proper methodology will be established in the relevant code to calculate the firm capacity for all
generation technologies which will be submitted for approval of the Authority.

12.2. BALANCING MECHANISM FOR CAPACITY

The Balancing 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 provided. The purpose of the balancing mechanism for capacity is to conciliate the
difference between the capacity obligations of Demand Participants and the available capacity of
Generators during critical hours, with the capacity contracted (bought or sold in contracts).

Demand Participant with capacity obligations 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 and are dispatchable will offer their capacity
to the BMC.
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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. STep 1: IDENTIFICATION OF CRITICAL HOURS

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

The System Operator will be responsible to develop a methodology, which should be approved by
NEPRA, for determining these hours, including:

*  The characteristics of the demand;

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

*  The specific characteristics of the constraints associated with hydro generation;
*  The generation maintenance plans; and
*  The regulation 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 tocal 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 following figure, the “critical hours” [higher demand) corresponding to the year
2018 are represented in orange.
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12.2.2. STEP 2: ACTUAL AVAILABLE CAPACITY FOR GENERATORS

The amount of power capacity that will be credited to each generator, for the capacity balancing
mechanism (expressed in MW-year), will correspond to the capacity delivered by such generator to
the system during the “critical hours”. This capacity will be calculated yearly by the System Operatar,
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:

*  For variable renewable energy plants (without storage): The production availability will be
equal to the generation of such plant at each critical hour. Special consideration will be given
to energy curtailed due to transmission constraints;

*  For non-energy 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 established in the Grid Code;

*  Forenergy limited power plants {hydro power plants): The production availability will depend
on the type of regulation capability of the plant.

o In case its regulation capability is monthly or shorter: They will be treated as variable
energy resources, taking due consideration of the plants having reservoirs and limited
by operational constraints

o In case its regulation capability is annual or longer: They will be treated as non-energy
limited power plants.

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

The determination of actual availability of generation will be a responsibility of the System Operator
(50) in accordance with the Grid Code and its implementation operational procedures, based on:

¢ Maintenance outage plans and actual outages;

* Availability declarations 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;

* Tests through 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;

¢ If the unit or power plant is not dispatched 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 will publish 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
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declared which was identified through the tests and audits described above. Additionally, the SO wili
provide this information electronically to the MO.

12.2.3. Step 3: CaraciTy REQUIREMENTS BY THE DEMAND

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

ACR = PD+x(1+P)*(1+RM)
Where:

ACR is the Annual Capacity Requirement of the particular demand {BPC or group of
loads).

PDis the average Peak Demand by a particular demand, referred to the transmission
system, during the “critical hours” registered by the metering system.

P, are the average losses in the transmission system; and
RM is the Minimum Planning Reserve.
The Minimum Planning Reserve for the Pakistani system will be calculated by the Planner and

submitted to NEPRA for approval. The Minimum Planning Reserve will be expressed as a percentage
of the whole system demand and it will be the minimum reserve required to:

s assure secure operation of the system (operational reserve}; plus

* The minimum amount of reserve required to comply with the limits established in the Grid
Code.

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

Calculation Example

Assume that:

* The average load of a BPC, registered by the metering system, during the 100 critical hours has
been 14.6 MW,

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

¢ The System Operator has estimated the minimum operational reserve {for properly control
frequency) in 4.0 % of the load.

e NTDC has estimated that the minimum reserve, necessary to comply with the LOLP of 1%
established in the Grid Code is 12.0 % )

e NEPRA, upon request of the SO, has approved a Minimum Planning Reserve for such year of 16.0%
Therefore, the Annual Power Requirements of such BPC, which wili be used for balancing purposes, is:

ACR = PDx(1+P)=(1+RBM) = 146 * 1.03 * 1.16 = 17.44 MW

The above-mentioned formula/mechanism may require changes when going into more detail in
developing the codes and other applicable documents. This formula/mechanism is to be considered as
indicative and details may be added or revised when developing codes or relevant documents subject

to approval of the Authority. L ATERENN
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12.2.4. Step 4: CAPACITY BALANCES OF EACH MARKET PARTICIPANT

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

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

¢ Theinformation 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 bilateral contracts with other market participants. It will be calcuiated as:

CB; = AAC; — ACR; + CP; — (S,
Where:
CB;is the Capacity Balance of Market Participant /
AAC; is the Actual Available Capacity of Market Participant
ACR; is the Annual Capacity Requirement of Market Participant i

CP;is the capacity purchased by Market Participant / from other market participants
through bilateral contracts, which have been registered with the Market Operator.

CS: is the capacity sold by Market Participant j to 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 is purchased and sold and
the entity which will be responsible for the capacity balance.

Calculation Example

Assume that:
¢ Generator G1 has an installed capacity of 100 MW.

* G1 has signed two contracts, with Supplier 51 and Supplier S2. The contract with Supplier S1
is a generation following contract, with a guaranteed capacity of 60 MW, The contract with
Supplier $2 is a supply contract, with maximum capacity of 36 MW. In both contracts it has
been stated that the suppliers receive firm capacity (the obligation to provide such capacity
relies on the generator G1}).

e 51 has signed a contract with BPC1. The maximum capacity stated in the contract is 60 MW.
S2 has signed a contract with BPC2, with maximum capacity of 35 MW. In both cases it was
stated that the balancing responsibility of BPC1 and BPC2 has been transferred to their
suppliers.

e During the “critical hours”:
o The average availability of G1 (credited capacity) was 87 MW.
o The Annuai Capacity Requirement of BPC1 was 58 MW.
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o The ACR of BPC2 was 37 MW.

Therefore, the capacity balances of each market participant are:
o (B =87MW—-0MW+O0MW -9 MW = ~9 MW
¢ (Bsy =0MW —58MW +60MW —-0MW = +2 MW
¢ (Ber=0MW—-37MW+36 MW —-0MW = -1 MW

Which means, for balancing purposes:

* G1 has to purchase 9 MW to comply with its obligations
¢ S1 will offer 2 MW to the balancing market
¢ 52 has to purchase 1 MW to comply with its obligations

® BPC2 has exceeded the maximum demand agreed with its supplier in 2 MW. However,
as if the contract transfers its obligations to the supplier, it has not to purchase this
amount in the BMC. This excess has to be settled bilaterally, according with the clauses
agreed in the BPC2-S2 contract.

The above-mentioned formula/mechanism may require changes when going into more detail in
developing the codes and other applicable documents. This formula/mechanism is to be considered
as indicative and details may be added or revised when developing codes or relevant documents
subject to approval of the Authority.

12.2.5, STEP 5: DETERMINATION OF THE REFERENCE TECHNOLOGY

The price of the capacity will be determined by the estimating the cost of the most economic
generation unit capable to pravide 1 MW of capacity (and associated energy), only for the determined
“critical hours”,

This capacity cost (expressed in PKR/MW.Year), corresponding to the most appropriate technology
{least cost technology), will be calculated by the Planner yearly, 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 revenues that this project would obtain during the “critical hours” if it had been operating
in the market.

* Estimated project investment cost.
o The costs of the project may include, among other inputs:

= Equipment costs;
= Site acquisition costs {land);
* Engineering, procurement, project management and construction costs;
= Legal costs;
= Interconnection costs of the transmission network;
= Construction costs and interconnection of fuel pipelines, if applicable; and
*  Mobilization and contingent costs.

¢ Estimated financial costs of the project




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

o An appropriate discount rate, which may be specified by NEPRA.

* Estimated Revenues: They will be calculated by comparing the system marginal prices at the
determined “critical hours” and the variable cost of the technologies evaluated. It is assumed
that, if the system marginal prices had been higher than the variable costs of the evaluated
technology the generator have been dispatched and it will obtain revenues equal to the
gifference between these two values.

The levelized fixed cost of the technologies evaluated will be calculated as:
LFT = LIC — RevMarket
Where:
LFT is the levelized fixed cost of the technology being evaluated.
LiCis the levelized investment cost; and

RevMiarket are the simulated revenues this technology would have obtained in the
energy market.

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

The above-mentioned formula/mechanism may require changes when going into more detail in
developing the codes and other applicable documents. This formula/mechanism is to be considered
as indicative and details may be added or revised when developing codes or relevant documents
subject to approval of the Authority.

The MO will determine the price for the capacity balancing mechanism making use of two curves: A
supply curve and a demand curve (see Figure 2).

s The supply curve: The amount of capacity “offered” will be sum of the capacity balances of all
market participants with a positive balance value (capacity surplus). This capacity is
considered offered in the balancing mechanism as a price taker.

¢ The demand curve: The demand curve will have two sections. The mandatory part and the
efficient part.

c The “mandatory” section will start at point A, which corresponds to a capacity of zero
and 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).

o The “efficient” section will start at point B and it will extend to paint C. This point will
be determined by the intersection of the levelized fixed cost of the reference
technology and the “efficient” demand level.

The “efficient” demand level is the amount of power that the system should have
installed, in the long range, to achieve the optimum level of reserves. The optimum
level of reserves for the Pakistani system will be calculated in the IGCEP and it should
be approved by NEPRA. This value will be calculated as:

1+ RE
EDL= )" CBiove* Ty uar

Where:
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EDL is the efficient demand level (Point C)

CBi-ve is the total amount of capacity required by the market participants with
negative values of balance (capacity deficits)

RE is the efficient level of reserve

RM is the minimum level of reserve, determined in Step 1

o The “efficient” section of the demand curve will extend, with the same slope, up to
point D, which corresponds to 80% of the levelized fixed costs of the reference

technology. The capacity prices will be capped at such level.

Price 2* [levelized fixed cost of
B / the reference technology]
At
Mandatory
Capacity
1* {levelized fixed cost of
the reference technology]
Efﬁdef‘t 0.8* [levelized fixed cost of
Capacity the reference technology]

Demand mandatory curve
Demand efficient curve
Supply curve

The capacity price, which will be used in the Capacity Balancing Mechanism will be the intersection of

Figure 11 — Demand and Supply Curves for the Capacity Balancing Mechanism

the demand and supply curves.

Calculation Example

Generator G1: + 60 MW
Generator G2: -150 MW
Supplier $1: - 105 MW
Supplier S2: + 32 MW
DISCO: +230 MW
BPC1:-45 MW

Assume there are only 6 market participants. The capacity balance for each of them are:

The reference technology is a gas turbine, with a levelized fixed cost of 6 million PKR/MW.year-

The Minimum Reserve Margin, approved by NEPRA, was 12% and the efficient reserve margin is
32%.

&




With this data:
e Point A: [12 million PKR/MW.year; 0 MW]
¢ Point B: [12 million PKR/MW.year; 300 MW] (150 MW+105MW+ 45 MW)
e Point C: [6 million PKR/MW.year; 353.6 MW] (300 MW * 1.32/1.12)
e Point D: [4.8 million PKR/MW,; 364.2 MW]
e Supply curve: 322 MW (60 MW + 32 MW + 230 MW)
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The capacity price, therefore, for the Balancing Mechanism for Capacity is: 9.53 million|
PKR/MW.year

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

¢ The total amount of Annual Power Credited

e The Annual Power Requirement

* The Capacity purchased and sold by such participant, according with the contracts registered
¢ [ts Capacity Balance
¢ The Capacity Price (PKR/MW.year)

¢ The net position of the market participant




The above-mentioned formula/mechanism may require changes when going into more
detail in developing the codes and other applicable documents. This formula/mechanism is
to be considered as indicative and details may be added or revised when developing codes

or relevant documents subject to approval of the Authority.

12.2.7. STep 7: EXECUTION OF THE BALANCING MECHANISM (CAPACITY)

Each Market Participant shall be responsible to provide 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:

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:

o Each Market Participant with negative balance capacity will pay its balance multiplied
by the capacity price.

o The totat amount collected will be distributed among all market participant with
positive balance a pro-rata basis.

If the total amount of capacity offered is lower than the total amount of capacity demanded
{total capacity required 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 pro-rata basis

o The amount collected will be distributed among all market participant with positive
balance a pro-rata basis

o The market participants which have not been able to obtain the capacity required will
be considered as non-compliant with its capacity obligations in the CTBCM. This
situation will be communicated to NEPRA which may impose penalties to such market
participants.

Continuation of Previous Example

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

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

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

o Generator G2: 150 MW * 9.53 million PKR/MW.year = 1529.5 million PKR
o Supplier S1: 130 MW * 6.53 million PKR/MW.year=  1238.9 million PKR
o BPC1:45 MW * 9.53 million PKR/MW.year = 428.9 million PKR
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o Total 3197.3 million PKR

¢ The settlement for each market participant with positive balance is {they will be credited
these amounts}:

e Generator G1: 3197.3 million PKR * 60 MW/322 MW = 595.8 million PKR
e Supplier $2: 3197.3 million PKR * 32 MW/322 MW = 317.7 million PKR
e DISCO: 3197.3 million PKR * 230 MW/322 MW = 2283.8 million PKR
e Total: 3197.3 million PKR

The above-mentioned formula/mechanism may require changes when going into more detail in
developing the codes and other applicable documents. This formula/mechanism is to be considered
as indicative and details may be added or revised when developing codes or relevant documents
subject to approval of the Authority.
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13. TRANSMISSION LOSSES

13.1. BACKGROUND

The energy metered or delivered at the common detivery 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 supplying the demand and must be considered for
the settiement of the bilateral transactions.

There are several approaches used internationally:
s Transmission losses are recovered in the energy market itself. For example:

0 In an electricity market with energy nodal pricing 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 (demand) and/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.

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

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

In Pakistan, the current approach on payment methods for the cost of transmission losses is
established in NEPRA’s transmission tariff guidelines, tariff determinations and Commercial Code.
Transmission Use 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 approved NTDC revenue reguirement {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 DISCOs and, instead, 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 transmission losses (per unit of energy consumed), quantified as NTDC
average monthly transmission losses2 in accordance to the formula for the energy transfer price of
the distribution companies.

The NTDC tariff determination also establishes a formula to recover cost of 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 current transfer mechanism will heed 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

ZThe cap defined by NEPRA in NTDC the transmission tariff determinationj
to the DISCOs if the cap is exceeded.

idered at a later stage, with a compensation
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buy electricity from generators or Suppliers. This may require modifications in the relevant
regulations/guidelines etc. It is important to mention here that the selected approach to transmission
losses will affect the administration of the balancing mechanism for 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 transmission losses. Total
energy transmission losses (on the period pre-defined 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 returned to the participants consuming energy pro-rata 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) that applies to 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 practically exist in very minimal quantum. For these DISCOs and KE, (which,
in practical terms, cover almost 100% of energy delivered) the cost of these losses is included,
implicitly, in the calculation of energy bought by each DISCO and KE.

13.2. PROPOSED APPROACH

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

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

e Transmission losses will be paid following a “postage stamp” methodology. That is, there will
not be differences based on the geographical location of the demand (no nodal prices).

¢ The “zero balance” principle shall be preserved in the BME. That is, the amounts paid by the
market participants with negative balance should be exactly equal to the amounts received
by the market participants with positive balance, at each energy balancing peried (i.e. one
hour).

¢ There would be a cap on the losses that any transmission licensee is allowed to transfer to the
demand, which will be applied, initially, on yearly basis. Above such level, the “excess losses”
shall be paid by transmission licensee. As the market evolves 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.

¢ The procedures for implementation shall be as simple as possible.

Based on such principles, following methodology is proposed:

13.2.1. DETERMINATION OF HOURLY TRANSMISSION LOSSES

Transmission losses will be calculated on hourly basis. The MO will calcuiate the hourly transmission
losses as the difference between total energy injected at the transmission network minus the total




energy extracted from the transmission network. This will be done using the settlement metering
system and following the metering procedures, considering only those CDP points which involves the
transmission network.

TransLoss,[MWh] = Z Ecpp;p + Z Ecppy
Vi €CDPy Vi €CDP-

Where:

e TranslLoss, are the transmission losses in the hour h, expressed in MWh

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

* Vi ECDP+ means ali those CDPs, at the commercial boundary with transmission
network, which have a positive balance. That is, such CDP has injected energy
to the transmission network during the hour h.

* ¥ i€ CDP-means all those CDPs, at the commercial boundary with transmission
network, which have a negative balance. That is, such CDP has extracted energy
from the transmission network during the hour h.

The above-mentioned formula/mechanism may require changes when going into more detail in
developing the codes and other applicable documents. This formula/mechanism is to be considered
as indicative and details may be added or revised when developing codes or relevant documents
subject to approval of the Authority.

13.2.2. UPLIFT ON THE ENERGY DEMANDED BY MARKET PARTICIPANTS

For balancing purposes, all Market Participants which represent demand {DISCOs=®, KE, BPCs,
Suppliers, etc.}, regardless of their location 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
based on allowed level of transmission losses.

Since there is generation connected at distribution level, not all the demand is extracted 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, simply, by adding the energy
extracted from the transmission network and the total generation connected at distribution level.

TotDemy[MWHh] = Z ECDPi,h + Z ECDPi,h + Z Ecppyp
VIECDP _ponem ¥i€CDP 4proncm Vi €CDP 4 pisrrip,

Where:

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

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

3 DISCOs and KE as Suppliers
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¢ V| € CDP-1ransm means all those CDPs of Demand, at the commercial boundary
with transmission network, which have a negative balance. That is, in such CDP
energy has been extracted from the transmission network, during the hour h.

o Vi & CDP+ronsm means all those CDPs of Demand, at the commercial boundary
with transmission network, which have a positive balance. That is, in such CDP
energy has been injected to the transmission network, during the hour h

* Vi &CDP+pirin means all those CDPs, embedded in to the distribution network,
which have a positive balance, during hour f.

¢ | .l means absolute value

The uplift coefficient, to be applied to every market participant representing demand shall be
calculated as:

TransLossy, [MWHh]
. 0, = 0
Upliftrransioss,n (%) TotDemy,[MWh] *10

The above-mentioned formulas/mechanisms may require changes when going into more detail in
developing the codes and other applicable documents. These formulas/mechanisms are to be
considered as indicative and details may be added or revised when developing codes or relevant
documents subject to approval of the Authority.

13.2.3. ASSIGNMENT OF DEMAND TO EACH MARKET PARTICIPANT

For balancing purposes, both the energy injected or extracted to/from the system shall be assigned to
a specific market participant. In the cases that the CDP is the interface between a single Market
Participant and the transmission network, this assignment is straightforward. However, if several CDPs
are “nested” (which is the usual case in which a BPC or a generator are embedded in the distribution
network) an initial adjustment shall be done.

13.2.3.1. Referring the metered values to the transmission network

if there are any CDP of a BPC 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 network.

It is necessary, therefore, to “refer” the metered values to the transmission network and, later on,
perform the proper assignment of the metered energy. This “referral” shall be done only in the case
CDPs with negative balance in the corresponding hour {demand), since no losses will be assigned to
generators;

In the case of BPCs connected at distribution [evel, the metered energy shall be increased to take into
account the losses in the distribution network?. As the losses in the distribution network are not
metered every hour, it is recommended to use a standard value, determined by NEPRA. In principle,

24 The values of the demand, for balancing purposes, are negative.
% The CDPs at which the DISCOs are metered are, usually, located at the interfaces with the transmission network. Therefore,
if there are generators or BPCs “embedded” in such distribution network, it is necessary to perform certain calculations to
properly assign the energy extracted to each market participant.
% As it is the normal practice in Pakistan

7 Otherwise, these losses will be wrongly assigned to the DISCO.
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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 standard losses could be
different, depending on the voltage level at which the BPC be located. Therefore:

E—BPCassigned,h = E_BPCpererean * (1 + DistLossy)
Where:

® E_BPCusignean Is the energy assigned to the BPC, for such particular hour,
referred to the transmission network.

®  E_BPCreterean is the energy actually metered at the BPC's CDP, which has been
obtained using the SMS system.

e Distlossy is the standard distribution losses coefficient, for the corresponding
DISCQ, as per the latest tariff determination.

The above-mentioned formula/mechanism may require changes when going into more detail in

as indicative and details may be added or revised when developing codes or relevant documents
subject to approval of the Authority.

developing the codes and other applicable documents. This formula/mechanism is to be considered

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 the transmission network shall be divided among ail these
market participants, using following procedure:

* The energy injected by the generators (CDPs with positive balance) will be assigned to them.
In this case the metered and assigned values will be the same,

o The energy extracted by the BPCs will be assigned to such BPCs, calculated using the
procedure described in the previous sub-section; and

* The energy assigned to the DISCO= will be calculated as the metered 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.

E_Gen;p = E_Metered,;
E_BPCj,h = E_BPCassignedj,h

E_DISCO, = EDEMineterea cor_finatr — ) Espcyp+ ) B_Genyy
i i

Where:

e [F_Gen;s is the energy assigned to the generator /, which is connected to the
distribution network, in hour h.

e E_BPCynis the energy assigned to BPC j, which is connected to the distribution
network, in hour h

28 Assuming that the CDP at the transmission level corresponds to a DISCO, whi

OWER 4@
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e E_DISCO;, is the energy assigned to the DISCO, which is connected to the
transmission network, in hour h

®  EDEMmetered cor_sinath 1S the energy actually metered at the corresponding CDP.

These assigned values, in the case of the DISCO or BPCs will be later on uplifted using the methodology
described in sub-section 0.

The above-mentioned formula/mechanism may require changes when going into more detail in
developing the codes and other applicable documents. This formula/mechanism is to be considered
as indicative and details may be added or revised when developing codes or relevant documents
subject to approval of the Authority,

13.2.4. UPLIFT OF DEMAND VALUES TO TAKE INTO ACCOUNT THE TRANSMISSiON LOSSES

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

E Gen_final;, = E Genp

Upliftrransioss.h %)
100

Upliftrransiossin %)
100

E_BPC_final;,, = E_BPC;, » (1 +

E_DISCO_final, = E_DISCO,, * (1 +

The above-mentioned formula/mechanism may require changes when going into more detail in
developing the codes and other applicable documents. This formula/mechanism is to be considered
as indicative and details may be added or revised when developing codes or relevant documents
subject to approval of the Authority.

13.2.5. BALANCING MECHANISM FOR ENERGY

The Balancing Mechanism for Energy will be performed in the way described in previous sections, but
using, for each hour, the adjusted demand (EDEM pnat &) instead the metered (or calculated) one.

13.2.6. YEARLY (OR MONTHLY) RECONCILIATION

At the end of the year, or the month if NEPRA decides to implement monthly caps, the MO will
determine the actual amount of losses of each transmission licensee, 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 of that licensee, dividing it by the total energy
injected into such network. If this value is below the allowed cap nothing additional will be done. If it
is above, the respective transmission licensee shall purchase the additional energy.

CPPA-G’s Note: If this is the case, the MO will invoice the respective transmission licensee for such
energy, utilizing for such purpose the average marginal 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 appropriate
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 pro-rata basis, considering the total energy demanded during the
whole period {initially the whole year).
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The MO will include the calculations and the resulting amounts {invoiced or discounted) in the last
settlement statement of the year.

13.2.7. CALCULATION EXAMPLE

The above described methodology can be better illustrated 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 metering locations and the values registered by
such meters at a particular hour h.

CDP,
m— Disco 2
CDPs COP,  BPC-1
Transmission
Network
COP, CDP
1 COP,
Disco 1
cop, #
CDP, Disco 3 CDP,
om i kL
BPC-2
Metered Values NEPRA approved Losses
M, = 120 MWh (injected) M = 50 MWh (extracted) Loy = 7%
M, = 90 MWh (injected) M, = 84 MWh (extracted) Ly, = 8%
M; = 12 MWh (injected) Mz = 10 MWh (extracted) Lps = 6%

M, = 21 MWh (injected) Mg = 15 MWh (extracted)
Mg = 70 MWh (extracted)

Figure 12 — Example of the consideration of transmission losses for balancing purposes

13.2.7.1, Determination of the Energy Injected into the Transmission Network

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:

EGTOt,h = EGI + EGZ = EMI + EMZ = 120 + 90 =210 MWh

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

g
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13.2.7.2. Determination of the Energy Extracted from the Transmission Network

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

EDTOIJ’I = EMS + EMG + EM? = 70 + 50 + 84 = "'"204' MWh
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 each CDP connected to the
transmission network (with their corresponding signs) In this example:

TOt'I‘ransL,,ssh = (Eym1 + Em2) — (Ems + Enyg + En7)
= (120 +90) — (70 + 50 + 84) = 6 MWh

13.2,7.4. Total System Demand and Uplift factor

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

TotDemy[MWh] = (|Eys] + |Eysl + |Ems|) + (Egz + Ega) =
(70+504+84) + (12 + 21) = 237 MWh
The uplift factor will be, therefore:

TransLoss, [MWh] 100 6.0 100 = 2.53%
* =k = &
TotDem,[MWHh] 237 0

Uplif trransLossh (%) =

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 standard losses approved by NEPRA.

In this example:
EDBPC—I,h = EMB * (1 + LDZ) = 10« (1 + 0-08) =108 MWh
EDBPC—Z,h = EM9 * (1 + LD3) = 15« (1 =+ 006) =159 MWh

The energy demanded from the system by each Market Participant, at each CDP belonging to the
transmission network, which is “shared”® by several Market Participants, shall be done through
balances of energy at each of these CDPs.

In this case:
EDpicco1h = Eme + Egs =500+ 12 = 62 MWh {extracted)
EDpisco2n = Ems — EDppc—y = 70 —10.8 = 59.2 MWh (extracted)
EDpisco3n = Ey7 — EDgpeey + Egqy = 84 —15.9 + 21 = 89,1 MWh (extracted)




EDgpc_1n == —108 MWh (extracted)
EDgpc_yp == —159 MWh (extracted)
13.2.7.6. Determination of Final Energy 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 censideration the
transmission losses. In this case, these values will be:

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

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

In this case:

EDﬁnalDisco ih = EDpisco 1,h * 1+ TOtLUSSh%J) = 62.0 % (1 + 00253)
= 63.57MWh (extract.)

EDfinal ey o = EDbisco 2 * (1 + UPlif trransioss) = 592  (1+0.0253) = 60.70 MWh
EDfmaiDiSCO 2.k = EDDiSCO 3,h ¥ (1 + Uplift'rransl,oss,h) = B89.1 * (1 + 0.0253) = 91.35 MWh
EDfinatgpean = EDapc-1n* (1 + UPliftrrgnsiossn) = 10.8 % (1 +0.0253) = 11.07 MWh

EDfinaIBPC—Z,h = EDBPC—Z,h * (1 + Up”ftTransLoss,h) = 159« (1 + 0.0253) = 1630 MWh

Eft‘nalGLh = Ey, = 1200 MWh
Efinalelh = E[v[z =90.0 MWh
EfinalG3'h = EM3 =12.0 MWh
Efinat g, , = Ema = 21.0 MWh

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 settiement, therefore, can be properly 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 flowed through the network, not the total system energy).

In this case:

To tTransLOSSh _ 6.0
E.Injrorn 120+ 90

TotLossy (%) = * 100 = 2.94%

For adjustment, same calculation as above will be used, but using total transmission losses {over the
complete year) and total demand injected into the network, will be used to determine if the cap
specified by NEPRA has been exceeded or not.
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The above-mentioned formulas/mechanisms may require changes when going into more detail in
developing the codes and other applicable documents. These formulas/mechanisms are to be

considered as indicative and details may be added or revised when developing codes or relevant
documents subject to approval of the Authority.
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14. FUNCTIONS OF THE INDEPENDENT AUCTION ADMINISTRATOR

The function of independent Auction Administrator has been introduced to provide different services
primarily to DISCOs and also other participants, if required or requested by the respective participants,
in procuring new capacity to manage the transitions towards fully bilateral contract market. The
Independent Auction Administrator (IAA) will be state-owned company(ies) providing support to
DISCOs and other participants, as and when requested, in procurement of new capacity on
competitive terms as per provisions of the applicable regulations to be specified by the Authority. As
per the recommendation in the approval of the CTBCM, this function can be assigned to AEDB and
PPIB at the start of the market with necessary legal and regulatory adjustments. The future course of
action will be decided as per conditions in the market.

The following sections describes the function of the [AA.

14.1, New CAPACITY PROCUREMENT

The Independent Auction Administrator {IAA) will provide services primarily to DISCOs for the new
capacity procurement to cover the additional energy and capacity that DISCOs, need to comply with
their Capacity Obligations. The IAA will organize centralized competitive procurement as per the
provisions of the relevant regulations to be specified by the Authority for procuring the energy and
capacity for aggregated need of the DISCOs, Once the auction process is completed, the actual
contracts will be executed by each DISCO with the awardees in proportion to their demand in the total
procurement.

The rationale behind the combined procurement is that in individual procurements, the financially
week DISCOs will be unabie to find sellers to sign contracts with or will be exposed to very high-risk
premiums. Therefore, in order to neutralize the individual DISCOs risks, the combined procurement
mechanism is proposed for a transitory period until the risk profiles of all DISCOs is improved.

[t is very important to emphasize that all procurements for regulated consumers either through IAA
or bilaterat by DISCOs as Suppliers (after certain period when conditions are suitable) will be through
mechanism as stipulated in the relevant regulations of the Authority.

The main function of the 1AA is to procure power for the DISCOs. Eventually, KE, as supplier in its area,
may also use the services of IAA, however, the same will be subject to the approval of the final scheme
of arrangement for participation of KE in the CTBCM.

BPCs and traders will not use the IAA to procure powet. In principle, neither the suppliers other than
last resort suppliers, although in this case some exceptions could be made, on voluntary basis, if
considered appropriate by the relevant policies {i.e. centralized procurement of RES).

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

e Prepare and obtain the regulatory approval of the market-based contracts/PPAs / EPAs
templates for the centralized auctions for procurement of new contracts (new generation) for
DISCOs (in their role as Suppliers), and coordination as applicable with relevant agencies on
procedures and system to exchange data and clear allocation of rights and responsibilities of
each one;
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e Draft the standard bidding documents and submit as necessary for NEPRA approval on
compliance with the relevant regulations and ensure that costs of awarded contracts will be
considered allowed power purchase costs of the DISCOs® to 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 regulations or guidelines) to qualify as
a competitive price and therefore allowed to pass through to regulated end-consumer tariffs
after the approval of the Authority.

e Calculation of the gap for each DISCO (demand forecast that is not already covered with
contracts to meet Capacity Obligations) based on information provided by the DISCOs and in
consultation and consistency with demand forecast by each DISCOs and additional system long
term load forecast provided by the Planner with 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 indicative
generation capacity expansion plan (IGCEP) as per provisions of the Grid Code and other
regulatory documents.

s Prepare the Capacity Procurement Plan based on the calculated gap, taking into consideration
energy policies of the Government, the IGCEP prepared by the Planner and planned available
transmission capacity as identified in NTDC Transmission Expansion Plan and complementary
reports on transmission canstraints and investments. This process will be undertaken as per
provisions of the relevant Regulations of NEPRA. The Capacity Procurement Plan will propose
the quantities to be auctioned (e.g. capacity and/or energy) and whether the auction(s) will be
differentiated by technology or technology neutral.

e Obtain the required regulatory approvals or clearance for the plan and auction documents as
outlined in the relevant regulations

¢ Administer the competitive auctions for the approved Capacity Procurement Plan, finalizing it
with reporting results and awarded bids, taking all regulatory approvals required apcording to
the relevant regulations of NEPRA;

e If and as necessary, assist the DISCOs should any issue arise in the signing of the bilateral
contract/ commercial PPAs/ EPAs with each generator that has been awarded in 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 generation companies is implemented as per provision of the
Act.

14.2. CrepiT COVER

Credit covers will be required both for bilateral transaction and participation in thz centrally
administered markets by Market Operator. The IAA will assess the Financial Health of all DISCOs to
assess their credit rating and their ability to provide credit cover. Additionally, IAA will assist financially
weak DISCOs in arrangement of security covers. Some low performing DISCOs may not have the credit
worthiness to obtain on their own the security cover required for contracts and fer market
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participation. There will be a guarantee support scheme from the GoP to facilitate the eligible DISCOs
their participation in the CTCBM. The IAA will be in charge of managing the required processes to get
the guarantees granted to the eligible DISCOs. Eligibility will be approved by the competent forum and
will only apply to government owned DISCOs that are financially weak.
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15. IMPLEMENTATION OF CENTRALIZED ECONOMIC DISPATCH

The System Operator will 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 and other ancillary
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 and Dispatch Code (SDC) code will be reviewed as per the procedure
defined in the grid code 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, the daily plan 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 systems and software and
compliance with the Grid Code.

As the economic dispatch is based on variable cost of generation, a mechanism will be developed 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 based 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 some arbitrage 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:

* To introduce efficiency caps in the policy
¢ To leave them on the market forces, meaning that when there is not any surplus capacity,
these plants wili be producing more energy and hence will become very expensive to operate.

The best option will be decided during the implementation phase through necessary approvals.

15.1. ANCILLARY SERVICES

Additionally, the SO will be responsible to organize and manage the ancillary services required by the
system. The scheme for Ancillary Services procurement under CTBCM shall base on a simple scheme
guided by the following principles:

e (Clearly and undoubtedly established in the Grid Code and the Market Commercial Code;
¢ Fair and transparent allocation and pricing;

¢ Simple and practical short-term implementation; and

s Contribute to optimize security constrained dispatch.
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Following these principles avoid the changes or adjustments to existing contractual and operational
arrangements as much as possible.

Initial scheme of Ancillary Services will include:

* Frequency Control;

¢ QOperational reserves (spinning and contingency);
¢ Voltage Control; and

e Black Start services.

Demand Side Management provisions are left for a later phase of the Market. For the time being the
existing framework {in which the demand is not providing these kind of services) will be applied.

Frequency Control services would be mandatory and provided by large thermal and hydro generators
in accordance with the requirements established in the Grid Code. The SO shall be responsible to
ensure enough generation is always operating under frequency control scheme (governor control),
and there is enough reserve available as to comply with the provisions of the Grid Code. In case it
considers it is not enough, it shall modify the dispatch as to ensure appropriate compliance.

Operational reserves will be provided by all available generators in the system. The 50, while
performing the Security Constrained Economic Dispatch (SCED) shall ensure there always exist enough
spinning and/or contingency reserves as per the requirements established in the Grid Code (which is
being amended at this moment). In case it finds that, at a particular moment, these requirements are
not fulfilled it has to produce changes to the dispatch as to ensure appropriate compliance. Alternative
schemes where separate voluntary competitive markets can be set up for Ancillary Services may be
implemented in future stages of market evolution

Voltage Control services Is a mandatory ancillary service, and it would be provided primarily through
two sources.

{i) through the network equipment including transformer tap-changers, shunt reactor
and capacitors, etc. The cost for this service would already be repaid implicitly
through the regulated revenues of the Network Companies; and System Operator
are entitled to use them as it considers appropriate.

{ii) through instructions issued to generators, to control voltage and/or to generate
reactive power, provided always that they operate at any point within their PQ
capability curve. In cases it would be required to re-dispatch {reduce) the output of
certain generators, to increase their reactive power injection or absorption it will be
entitled to take such kind of actions.

In cases the SO determines that a change in the SCED is necessary to ensure adequate provision of
any of the three ancillary services indicated above, it will implement a compensation scheme for the
generators which have to modify their output. This compensation will be determined or approved by
the Authority as the case may be.

Black Start is a very targeted service, that require generators to be equipped with specific equipment
and reserved fuel volumes. It also requires specific communication provisions and procedures
(including trained personnel). Its nature is locational, and the candidate providers should be identified
by the System Operator based on technical criteria. Therefore, it is suitable to be paid through a cost-
based service. The exact conditions would be bilaterally negotiated between the System Operator and
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each service provider to reflect the technical system needs and capabilities of the generator’s black
start units.

All the costs associated with the provision of Ancillary Services, as per the methodology described
above, would have that cost recovered from charges applied to all Load Serving Entities participating
in the market (DISCOs, KEL, and other Suppliers), irrespective of the type of contracts which will be
registered with the Market Operator.

Further description of the detailed procedures regarding ancillary services will be provided in the

concept paper for ancillary services, and these details will be made available for the preparation of
the Grid Code and the Market Commercial Code,
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16. MARKET OPERATOR AND GOVERNANCE SYSTEM

16.1. REQUIREMENTS AND CREDIBILITY

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 supplier business. 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
clearance and settlement mechanisms administered by the same Market Operator.

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

The Market Operator is independent of commercial interests of Participants and is not
involved in contracts/PPAs/EPAs as a party or signing the agreement,

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

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

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

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

16.2. FUNCTIONS

The main functions and responsibilities of the Market Operator, inter-alia, will include the following:

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

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 of meters 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);

Sign a Market Participation Agreement with each Participant establishing rights,
responsibilities and obligations, including the obligation of the Participant to provide credit
cover;

Calculation of energy imbalance amount, and hourly imbalance amounts;

Calculation of energy and capacity imbalance quantities for each Participant;
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* Invoicing for monthly transmission use of system charges and market fee;

e Balancing Mechanism Settlement (including transmission charges and market fee) and
issuing payment instructions on behalf of Participants [and administration of market
payment system].

e 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 cover in case of payment not completed by market payment deadiine.

*  Administration of market payment system (weekly and monthly)

e Administration of the procedure to receive complaints or observations to settlement
documents, and resolve the complaint;

*  Administration 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 resuits {made public through its website)

16.3. MARKET CREDIT COVER OF PARTICIPANTS

A Participant Supplier or a BPC can potentially buy energy in the Energy Balancing Machining or
Capacity in the Capacity Balancing Mechanism if part of its energy or capacity requirement is 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 potentially become a buyer in the balancing mechanisms to
meets its contractual obligations. Therefore, 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
the payment risk in 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, in the MO Commercial Code to be approved by the Authority, to reduce the risk
of non-payment and establish mechanisms to recover from a Participant the costs of any bad debts
that occur despite the credit requirement.

+  Typically, in a competitive wholesale electricity market, the level of credit cover required
from a Participant depends on the outstanding 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 and the market operator fee.

«  Fach Participant must provide and maintain a Credit Cover, as a cover for its payment risk.
This cover may be a cash deposit in an escrow or trust account, or an irrevocable direct pay
Letter of Credit, or other acceptable payment guarantees.
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16.4. MARKET SETTLEMENT

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
metered energy and the System Operator will send to the Market Operator infermation about
available capacity and dispatch on daily basis (informing the results of the previous day). With this
information and the Contract Register, the Market Operator will calculate energy imbalances and
capacity imbalances {if applicable)} of each Participant:

« At the end of each week (possibly each day in the case the remote reading of settlement
meters is enabled on all meters), the Market Operator will calculate the imbalances of each
Participant and prepare the provisional weekly settlement document, covering energy and
capacity imbalances (if capacity imbalance is applicable), inform Participants, and administer
the payment system; this provisional weekly settlement document will be circulated to all
Participants.

* 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 made by 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 disputes 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,

*  The Market Operator will administer the market payment system based on bank account and
monitor compliance with market payment obligations. This payment system will not include
payments in contracts, which will be bilateral.

16.5. MARKET GOVERNANCE SYSTEM

The implementation and success of efficient and competitive electricity markets with multiple
Participants, a mix of private and public ownership, and with the goal of attracting investors accepting
market risk, has as an essential requirement which is transparency of market data. Disclosure of
inputs, plans and results of the market demonstrate that the rules, codes and other regulations have
been implemented consistently, and that the Market Operator is providing non-discriminatory
services ensuring a level playing field for all Participants. This is a required condition in order to enable
the development of effective competitive and fair prices.

Information disclosure of market results promotes competition and adequate investment.
information made public through the Market Operator’s website will demonstrate to investors,
consumers, other 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 deliver services that attract
participation, and therefore promotes competition. The administration of the market will affect
investors, power companies and costs transferred to consumers. tenders must consider that the




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 environment to be considered attractive by Generators, Traders,
potential BPCs and Suppliers. To address these concerns, the Markey Operator will administer a data
platform on its website for Participants {including settlement documents), and an apen data platform
with 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 availability, balancing prices (energy
and capacity), and payment risk.

In addition to data platforms to build transparency and credibility of the market and settlement
system, there will be governance arrangements based on international good practices, for the Market
Operator’'s accountability and ensuring non-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 should be established before the start of the CTBCM. The Board will also
include at least two independent members representing consumers. The members of the Board must
be independent and with relevant skills and expertise. The Market Operator and the Market will

benefit from an experienced Board reflecting the mix of interests and knowledge of the different
stakehalders.

The Market Operator will have a Governance system to ensure transparency and accountability. To
benefit from expertise of power companies and the views and experience of consumers and Suppliers,
the Market Operator will organize and maintain permanent panels or committees, and ad hoc working
groups, chaired by the Market Operator and with staff of relevant Participants and services providers.
In particular, there will be:

*  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.

¢ a2 Market Review Panel to meet periodically and review the adequacy and effectiveness of
the operation of the market and its rules/code, any issue on interpretation or non-
compliance, 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 Operator, the 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 published on the Market Operator
website,

Additionally, the Market Operator will carry out capacity building to level the knowledge basis,
facilitate integration to the market, attract new participants and the interest and credibility of
investors.

gz

REGISTRAR

98 |Page




16.6. IT INFRASTRUCTURE

Competitive market is all about transparency and data. The Market Operator 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 especially the commercial metering data. The MO must be accurate and response
quickly on the issues of the centrally administered market.

in order to achieve the transparency and efficiency, It is imperative that state of the art IT
infrastructure is established 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 ir: 3 organized
manner so that participants are able to access data and make their analysis.
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ANNEXURE-|: LIST OF FUTURE DELIVERABLES

Sr. No. Deliverable
Codes
1 Amendments in Grid Code {(NTDC)
2 Commercial Code for SPT
3 Commercial Code for MO
4 Amendments in Distribution Code (Metering and Planning Code} {Discos)
Agreements

5 Draft Connection Agreements
6 Amendments in PPAAs
7 PSODA
8 Draft Templates of PPA
9 Preparation of Market based contracts templates by PPIB and AEDB
10 Market Participation Agreement

Policy/Rules and Regulations
11 Formulation and Modification of New/existing Rules
12 Formulation and modification of New/Existing Regulations
13 Drafting of Policies
14 Amendments in existing policies

Methodologies/Mechanisms
15 Methodology for calculating firm capacities
16 NPCC SOPs
17 Methodology for calculation of credit cover requirements for Balancing Mechanism
18 Mechanisms for treatment of iate payments (part of the market code)
19 Mechanism for Credit Covers or Government Guarantees to be developed by PPIB and

AEDB
20 Marginal Price Methodology
21 Firm Capacity Certification Mechanism
22 Mechanism for allocation of transmission and distribution losses
23 Others
SOPs/Others

24 Preparation of Bidding Documents by PPIB and AEDB
25 Metering SOPs
26 Procedures for preparation of preliminary and final settlement statements
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Timelines
# | Group of Actions Activities Responsible Entity Start
Date End Date
Preparatory Actions & CTBCM Detailed Design Implementation
Preparation of updated CTBCM
Imp!ementatlon Boadmap & Detqlled CPPAG Dec-2019 | Feb-2020
Design Reports in consultation with
Stakeholders and Submission to NEPRA
NEPRA approves the Roadmap and
Baseline Plan circulates among the responsible Feb-2020 | Nov-2020
1 Preparation and stakeholders' i i NEPRA
Other Preparatory NEI?RA continues to monitor the actions of
Actions its licensees and NEPRAIMoE/CPPA-G , Nov-2020 | Mar-2022
work together in facilitation and monitoring
MIMG re-operationalized ' Nov-2020 | Dec-2020
MIMG continues to centrally facilitate the MIMG
implementation of the Roadmap including Dec-2020 | Mar-2022
policy and other actions
Alignment of Legal, Policy and Regulatory Framework:
Promulgation of National Electricity Policy (NEP) - Draft and May-2021
National Electricity : ' Dec-2019 i
Approval at appropriate forum (anticipated)
2 | Policy and Review ' MoE (PD)
of Other Power
Policies Existing Policies-Review, modification, and Feb-2020 |dun-2021
SONER KEN \approval at appropriate forum (anticipated)
A
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Timelines
Group of Actions Activities Responsible Entity Start End Date
Date
Development of new Rules
1. Market Operator licensing Rules

including the Eligibility criteria

2. Eligibility criteria for Electric power trader
Development of license Jul-2021
New Rules 3. Eligibility criteria for Electric power Mok (PD) May-2020 |, nticipated)

supply license

4. Rules for Registration (conditions and

Requirements)

6. Eligibility Criteria for System Operator

license
MOd'_ﬁcat'onS Framing of New Sub-Ordinate Legislation
(Review and Oct-2021
Additions) to Power Modification of Existing Subordinate NEPRA Oct-2020 (anticipated)
Sector Regulatory Legislation
Framework '

New Commercial Code for MO Preparation

_ along with Market Participation Agreement _ Dec-2020 June-2021

New Commercial | (\mpA) as annexure and Approval by CPPA-G will prepare the (anticipated)
Code along with NEPRA draft and submit for
MPA and SPT approval of
Code Revised SPT Code (existing Commercial | NEPRA Dec.2020 July-2021

Code) and Approval by NEPRA (anticipated)
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Timelines
# | Group of Actions Activities Responsible Entity Start End Date
Date
Preparation of commercial allocation
; 1 F - -
Legacy Contracts: methodolpgy and Allgcatlgn actors by MoE (PD) & CPPA-G will Oct-2020 | Jan-2021
Commercial CPPA-G in consultation with DISCOs prepare the methodology
6 | allocation of NEPRA approves the Methodology and |, oppa G will submit | Feb-2021 | M12Y-2021
- Allocation Factors (anticipated)
existing - — for approval of the
PPAS/EPAs Modification in the Power Purchase Authority
Agency Agreements (PPAA) to reflect the Feb-2021 | Jul-2021
allocations
Institutional Actions (Strengthening):
Phase-1: Design Feb-2020 | Jun-2020
Phase-2: Development Jul-2020 | Dec-2020
Phase-3: Implementation CPPA-G Dec-2020 | Sep-2021
Separation of : _ :
CPPA-G into Phase-4: Functional Separation and Trial Feb-2021 | Mar-2022
;| Market Operator Run
(MO) and Special |, e 5: Legal Separation Sep-2021 | Mar-2022
Purpose Trader
(SPT) Functions
_ CPPA-G will submit the
. . . . ._ application to the Dec-2021
.Licensing for MO and Registration for SPT Authority for the grant of Apr-2021 (anticipated)
Licence(s).
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Timelines
Group of Actions Activities Responsible Entity Start End Date
Date
Strengthening of NTDC as Planner NTDC Mar-2020 | Jan-2022
NTDC as Deployment of SMS Metering Project NTDC Dec-2019 | Sep-2021
Transmission Transparency and Info sharing (Website
Network Operator, | etc.) and IT Infrastructure NTDC_: Aug-2020 | Aug-2021
Planner, Metering ,
Service Provider Revised Grid Code Draft Preparation by NTDC will submit the Mav-2021
(MSP) Actions NTDC as per due regulatory process and draft for approval of the | May-2020 (an:lici ated)
Including Approval by NEPRA Authority. P
Strengthening NTOC wil 5
Connection Agreements Draft and approval . Wil prepare an Jan-2021
bv NEPRA submit the draft for Feb-2020 (anticipated)
y approval of the Authority. P
Dispatch and Processes Improvement Feb-2020 | Aug-2021
Transparency and Information Sharing NTDC/NPCC Feb-2020 Aug-2021
NPCC Actions IT Infrastructure & Process Automation Feb-2020 | May-2021
including
Strengthening NTDC/NPCC will
- prepare and submit the Sep-2021
SO, Restructuring & Licencing application to the Feb-2020 (anFt)ici ated)
Authority for the grant of P
Licence.
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Timelines
# | Group of Actions Activities Responsible Entity Start End Date
Date
Market Implementation Department (MIDs) Jun-2020 | Jul-2021
DISCOs
Association of DISCOs Aug-2020 | Aug-2021
DISCOs Actions Financial Health Assessment and DISCOs with the support
10 | Including Requirement of Credit Cover for DISCOs | of PPIB/AEDB Aug-2020 | Sep-2021
Strengthening -
Connection Agreements and Approval by _ Nov-2020 Mar-2021
NEPRA DISCOs will prepare and | NOV- (anticipated)
submit the draft(s) for
Amendment in Distribution Code and approval of the Authority. Nov-2020 May-2021
Approval by NEPRA (anticipated)
Registration with NEPRA to undertake the Aug-2021
IAA function AUg-2020 | - ticipated)
Actions of
PPIB/AEDB for Strengthening of IAA Function Aug-2020 | Dec-2021
Independent
11 | Auction Assessment of Security Package and PPIB/AEDB
Administrator {IAA) | Concession Agreements and approval at Aug-2020 | May-2021
Including appropriate forum
Strengthening -
Transparency and Information Sharing "
(Website) & IT Infrastructure Aug-2020 | May-2021
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Timelines

| # Group of Actions Activities Responsible Entity | Start End Date
Date
Capacity Building of Market Stakeholders
_ L by CPPA-G as central coordinator (In
Capacity Building of | a4qition to the directions in the S;F:Q;itzf central Dec-2019 | Mar-2022
1o | Market Pgrtlmpants Determination regarding Dissemination of
and Service information among stakeholders)
Providers
Capacity Building by other entities Other Entities Dec-2019 | Mar-2022
K-Electric as primary
13 KEL Integration into | Resubmission of mechanism as per the rNe_?g(énsll\lel)ngntgyF,’P AG | Nov-2020 | Jan-2021
CTBCM directions in the Determination ' :
to support and
coordinate.
Other Actions:
New Market Security Package: Market Contracts for ::;Bs/::nztBtr\?: I digitp; rre May-2021
14 Regulated Consumers Mar-2020 y )
Contracts (Approval/Endorsement by NEPRA) Approval/Endorsement (anticipated)
PP y of the Authority.
15| MarketData | Implementation of Marke! Data CPPA-G Dec-2019 | Jun-2021
Institutionalization | Institutionalization Project
ER R
@ AEG//,
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Timelines
# i Activiti ibl i
Group of Actions ctivities Responsible Entity Start End Date
Date
i f the A iati
Creation of the s§oc:|atlon of Power NOV-2020 | Jul-2021
Generators of Pakistan
Associations of Creation of the Association of o
16 | Generators, BPCs | Transmission Companies of Pakistan, if Generators/Transmission | Noy-2020 | Jul-2021
and Transmission | required Companies/BPCs
Companies 0% f the A t f Bulk P
i -
reation of the sgoma ion of Bulk Power Nov-2020 | Jul-2021
Consumers of Pakistan
Readiness and Commercial Operation:
Readiness for
commercial
operation of
electricity market
(Pilot shadow I .
17 | market to test live Test 'the proper fUltICtI(')nlng of the market CPPA-G with support of Aug-2021 | Mar-2022
functions and applications all market stakeholders
systems,
mechanisms,
information
exchange and
procedures)
Declaration of date
1g | to startcommerdial | e ioration of COD MoE (PD) - |Mar-2022
operation of
CTBCM
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