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EXECUTIVE SUMMARY

This report presents the overall strategy for implementing Multilateral Power Trade (MPT) in the ASEAN region. It
builds on the findings of three work packages completed under the AIMS Il Phase 3 project, relating to the
identification of the minimum requirements for introducing MPT, the implementation of enhanced Integrated
Resource and Resilience Planning (IRRP) at a regional level and the harmonisation of regional grid operating
guidelines, leading towards the development of a regional Grid Code.

The study applies problem tree and objective tree analyses’, along with a theory of change framework?, to develop
the regional strategy. The objective tree analysis identifies the core components of the regional strategy needed
to advance ASEAN’s power market integration. The strategy aims to transition from a fragmented system—
characterised by national-level electricity trading and limited cross-border connections—towards first
subregional power trade and then a fully established Multilateral Power Trade framework, in a stepwise manner.
This transition willenhance economic growth by enabling access to a larger regional electricity market, strengthen
energy security through supply diversification, accelerate the integration of renewable energy sources, and
provide AMS decision-makers with a clear understanding of the long-term benefits of regional power trade.

To achieve these goals, the strategy proposes the development of subregional and regional electricity trading
arrangements, combining standardised bilateral contracts, which can be entered into between buyers and sellers
for varying durations, with a Day-Ahead Market, to enable short-term optimisation and balancing. Supporting
rules, procedures, and trading platforms will be established to facilitate efficient market operation. Regional
institutions will also be strengthened to ensure they can perform the necessary market functions. A key initiative
will be a comprehensive capacity-building programme, including a Power Trade Simulation phase, which will
allow potential market participants to gain practical experience through simulated trading and a deeper
understanding of power trade dynamics.

In parallel, regional regulations will be developed to ensure effective market oversight and build participants’
confidence in market integrity. Complementary efforts will focus on regional Integrated Resource and Resilience
Planning (IRRP) and the harmonisation of grid operation procedures. These initiatives—culminating in the
development of a regional planning framework and a Regional Grid Code—will underpin the physical reliability
and robustness of the ASEAN Power Grid as the regional market evolves.

MPT Development Phases

The recommended implementation of Multilateral Power Trade (MPT) will be carried out in four progressive
phases.

e Phase 1: Power Trade Simulation focuses on capacity building through a simulated Day-Ahead Market
platform, allowing stakeholders—such as utilities, regulators, and potential market participants—to gain
hands-on experience in regional power trading without actual financial or energy exchanges taking place.

e Phase 2: Pilot Trading introduces the first phase of physical MPT at a subregional level, establishing
Day-Ahead Markets in the Eastern (BIMP) and Western (LTMS+) subregions, based on existing
interconnections. Participation will be voluntary and open to countries that are physically connected and
aligned in licensing conditions, with early participation expected from those already active in cross-
border trading. Pilot trading will be focused on Day-Ahead trading, which differentiates it from other
existing trading arrangements such as the LTMS-PIP project — this effectively involves Lao PDR, Thailand,
Malaysia and Singapore trading electricity under a bilateral contract with wheeling agreements in place
to cover the use of the EGAT and TNB networks for power transfers. Pilot Trading will allow other countries
to explore the options for short-term trade in two subregional Day-Ahead markets, giving them more
flexibility than exists under the bilateral contracting arrangements of schemes such as the LTMS-PIP.

" A problem tree seeks to visualise a central problem by analysing its causes (the roots of the tree) and effects (the branches of the tree). An
objective tree then turns the problem into a goal that is to be achieved through a combination of actions (the roots of the tree), which lead to
observable outcomes (the branches).

2 Atheory of change is essentially a structured approach to strategic planning that links the overall desired impact of the strategy with the
inputs, activities, outputs and specific outcomes that are needed to deliver it.



e Phase 3: Full Regional MPT will integrate the subregional markets under a common Day-Ahead trading
platform, enabling market participants to gain access to a broader pool of regional generation and
demand. This is likely to have the effect of expanding liquidity in the market, i.e. increasing the quantity
and volume of trades entered into by existing and new market participants over time, as participants
realise the benefits of being able to trade with a wider range of countries that find themselves in surplus
and deficit situations at different times.

e Phase 4: Enhanced MPT will see the continued operation of the regional Day-Ahead market, but will
introduce additional, more advanced market mechanisms alongside this—including intraday, balancing,
and ancillary services markets—to further optimise trading efficiency, strengthen system flexibility, and
enhance the long-term reliability of the ASEAN Power Grid.

These key phases in MPT development are shown in Figure 0-1.

Figure 0-1. Phases of MPT Development
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In parallel with these market-related measures, a key requirement for increasing cross-border power trade is
investment in additional interconnector capacity. This should be centred on, but not limited to, the development
of the 18 priority projects that have been identified as a key output of the AIMS IIl Phase 2 studies. Accelerating
the development of these projects, as well as identifying new investments through a coordinated approach to
regional power system planning, will be essential to growing the liquidity of the regional power market.

Implementation Strategy

The strategy will deliver its intended impacts and outcomes through coordinated inputs and activities across four
key workstreams: institutional, legal/regulatory, commercial, and technical/operational. These activities are
summarised as follows:

e Institutional: Assess the capabilities of regional and national entities—such as ministries, regulators,
and utilities—to support MPT implementation and operation, including staffing, structure, and technical
expertise. The AMS have expressed a clear preference for the new MPT arrangements to be implemented
without creating new institutions, to avoid administrative complexity and minimise overhead costs.
Consequently the proposed strategy for implementing MPT focuses on the existing institutional bodies.
The assessment of the capabilities of regional and national entities will be crucial, and the engagement
of the national power utilities will be an important part of this, particularly in filling the functions of System
Operation, Market Operation and System Planning.

e Legal and Regulatory: Implement the Enhanced APG MoU with clear provisions for technical,
commercial, and legal taskforces to develop market rules and regulatory frameworks for regional power
trade.

e Commercial: Develop detailed market designs and rules, establish trading and simulation platforms,
and define strategies for coupling subregional markets to enable seamless regional integration. The
activities under the Commercial workstream include the implementation of the Power Trade Simulation
platform and associated capacity building. The Commercial workstream will also lead on the
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implementation of the pilot trading at a subregional level, although there will be activities in all of the
other workstreams associated with this.

e Technical: Operationalise the regional IRRP process and harmonise grid operating procedures as a
foundation for a future regional Grid Code to ensure secure and reliable cross-border power transfers.

Itisimportantto note that for successfulimplementation of MPT these four workstreams needed to be progressed
simultaneously and with strong coordination between them.

Figure 0-2: MPT Implementation Strategy
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Institutional activities for MPT implementation between 2025 and 2030 will focus on strengthening ASEAN’s
regional power market governance and operational capacity. From 2026 onwards, a key focus will be on capacity
building, supported by a gap analysis to align current capabilities with future needs. In 2027-2028, key business
processes for subregional System Operations, Market Operations, and System Planning will be defined, ACE
Working Group Coordinators appointed, and staff sesconded from HAPUA utilities to support core functions. It is
proposed that the role of ACE as the APGCC Secretariat be extended to include the coordination of the System
Operations, Market Operations and System Planning functions, as indicated in Figure 0-3. During 2029-2030, the
emphasis will shift to defining AMSRB roles, recruiting senior staff, and conducting capacity-building programmes
for bilateral trading, pilot market operations, and regional integration. By 2030, ASEAN institutions are expected
to have the capacity to fulfil Market Operation, System Operation, and Planning roles, enabling the effective
implementation of Multilateral Power Trade (MPT) through existing regional bodies.
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Figure 0-3: Proposed structure of Working Groups supported by ACE and the HAPUA Members
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Between 2025 and 2030, the legal and regulatory workstream will focus on creating a solid governance
framework to support MPT implementation. In 2025-2026, the Enhanced APG MoU will be agreed upon, and
national policies will be reviewed to identify any restrictions that would prevent power utilities and IPPs from
participating in subregional and regional power markets. The overall direction of travel should be towards
harmonised policies on licensing and network access to permit participation in regional power trade. In the short
term however, individual countries should seek to implement the minimum set of regulatory changes needed to
facilitate participation in regional power trade. During 2027-2028, additional protocols and terms of reference will
be developed for MPT-related bodies, including the AMSRB and ACE, along with dispute resolution procedures to
ensure fair and transparent market operation. By 2029-2030, the subregional MPT rules will be fully legalised,
leading to the establishment of a well-regulated, stable, and robust MPT framework across ASEAN.

From 2025 to 2030, the commercial workstream will focus on developing the market structures and tools
needed to operationalise MPT. From a strategic viewpoint this activity is key, because the AMS will be responsible
for deciding whether or not to participate in MPT based on the commercial opportunities that the new market
arrangements create. High level policies contained in the Enhanced APG MoU will set the backdrop for enhanced
cross-border trade, but individual AMS will take decisions about whether and when to participate based on their
understanding of the design and operation of the trading arrangements. In 2025-2026, key commercial principles
will be defined, standardised bilateral contracts implemented, and a Power Trade Simulation activity launched to
build regional capacity. This activity, which ADB is planning to finance, is intended to catalyse the interest of power
utilities, IPPs and other stakeholders in the possible financial and economic benefits that could flow from MPT.
Giving practitioners the opportunity to engage with a trading platform firsthand is an important way of growing
their engagement and will encourage them to push for the higher level political acceptance of the MPT
arrangements. During 2027-2028, work will advance on transmission pricing methodologies, balancing
arrangements, and the finalisation of detailed subregional market designs and rules. By 2029-2030, the regional
trading platform will be fully developed and tested, resulting in a flexible, phased market integration that enables
both bilateral and spot market trading through enhanced regional cooperation and coordinated national dispatch.
All these activities are likely to require further Technical Assistance funded by multilateral development banks to
support the required work; in order to increase political support for the MPT proposals this could include projects
to make incremental changes to the market model proposed in the AIMS Ill Phase 3 work, where these are
requested by AMS stakeholders and approved either by the AMSRB or at the SOME/AMEM level.

The technical workstream (2025-2030) will focus on developing the systems, standards, and infrastructure
required to ensure the secure and efficient operation of the ASEAN Power Grid in support of MPT. In 2025-2026,
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theregionalIntegrated Resource and Resilience Planning (IRRP) process will be defined, along with harmonisation
requirements for grid operating standards. This will include defining the process for identifying and approving
“Projects of Common Interest”, i.e. common-use transmission projects that facilitate trading between multiple
parties. During 2027-2028, rules for congestion management, transmission capacity allocation, and information
exchange will be formulated, while the IRRP process is operationalised and national grid standards reviewed. By
2029-2030, metering system requirements will be established, and tools and platforms for System Operations,
System Planning, and Market Operations will be procured—resulting in a secure, reliable, and efficient regional
grid capable of supporting full MPT implementation.

Capacity Building

The proposed capacity building initiatives for MPT implementation include the following:

High-Level Stakeholder Engagement. Introduce the concepts and objectives of Multilateral Power Trade
(MPT) and promote active participation in future market development and implementation.

Targeted Training and Programmes. Deliver specialised capacity-building courses tailored to different
stakeholder groups, including training for staff seconded to System Planning, System Operations, and
Market Operations, as well as market-related training for utilities, regulators, and ministries.

Power Trade Simulation Participation. Implement power trade simulation as an early activity in the MPT
rollout, supported by introductory training to prepare stakeholders for effective participation.

Continuous Capacity Development. Maintain ongoing training and knowledge-sharing during the
operational phase of subregional and regional markets to ensure stakeholders can perform their roles
effectively. Continuous support will also be provided to AMSRB and national regulators for market
monitoring, surveillance, and adaptation to new market platforms and products.

We propose that capacity building should run throughout the period leading up to the implementation of MPT ata
subregional level. The capacity building should be tailored to the needs of the different stakeholders in the
electricity sector, bearing in mind the roles that each is to fill in relation to the APG and MPT going forward.
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11 CONTEXT

The Southeast Asia Energy Transition Partnership (ETP) has provided support for the implementation of the AIMS
Il Phase 3 studies, which encompass: the establishment of minimum requirements for multilateral market
development (Work Package 1); the development of methodologies and guidelines for ASEAN-wide Integrated
Resource and Resilience Planning (IRRP) (Work Package 2); and the formulation of harmonised grid codes and
minimum operational technical standards for interconnection under the ASEAN Power Grid (APG) (Work Package
3). This initiative forms part of the ASEAN Power Grid Advancement Program (APG-AP), which seeks to accelerate
the realisation of regional power trade within ASEAN. The programme is jointly led by the ASEAN Centre for Energy
(ACE), the Southeast Asia Energy Transition Partnership (ETP), the Clean, Affordable, and Secure Energy (CASE)
for Southeast Asia programme, and the United Nations Economic and Social Commission for Asia and the Pacific
(UNESCAP).

Ricardo implemented Work Package 1, while Work Packages 2 and 3 were undertaken by DNV. Drawing on the
findings and recommendations from these studies, Ricardo developed this strategy for establishing Multilateral
Power Trade (MPT) in ASEAN.

1.2 TECHNICAL PROPOSALS

The technical and economic proposals for advancing the current ASEAN Power Trade (APT) into a fully-fledged
Multilateral Power Trade (MPT) framework were developed based on an assessment of existing practices within
the ASEAN Power Grid, as well as insights gained from the Laos-Thailand-Malaysia-Singapore Power Integration
Project (LTMS-PIP), a landmark multilateral initiative promoting cross-border electricity trade in Southeast Asia.

These proposals include:

e Interconnector technology selection. Selecting the appropriate interconnector technology for the ASEAN
Power Grid requires balancing cost, distance, terrain, capacity, and system compatibility. Technology
selection should be guided by detailed system studies to ensure reliability, efficiency, and seamless
regional integration.

e Transmission tariff mechanisms. Developing a standardised transmission pricing framework among
participating TSOs under AERN or the future AMSRB, and gradually refining wheeling charge
methodologies to enhance transparency, efficiency, and fair compensation while supporting long-term
regional power market integration.

e Third-party access (TPA). Enabling wider market participation and non-discriminatory grid use.
Internationally, regional markets demonstrate that TPA frameworks can ensure fair, transparent, and
non-discriminatory grid access even when domestic markets remain partially liberalised. The LTMS-PIP,
currently based on utility-to-utility trading, could evolve to include non-utility participants such as IPPs,
industrial consumers, and licensed traders. To enable this transition, a clear governance framework and
phased mechanisms should be established to expand participation and prepare for a more open and
competitive regional power market.

e Data sharing arrangements. The LTMS-PIP marks a major step toward MPT in ASEAN, underscoring the
need for a robust data sharing framework to ensure secure, efficient, and transparent cross-border
electricity trade. The ASEAN Centre for Energy (ACE) addressed this through its 2024 Data Sharing
Framework and Guidelines, which proposes a phased approach to data exchange—progressing from
historical data to detailed operational and financial information—using the ASEAN Energy Database
System (AEDS) as the central platform?.

e Transmission capacity setting. The LTMS-PIP has introduced a structured process for determining day-
ahead Available Cross-Border Transmission Capacity (ATC) and managing real-time congestion to ensure
secure and efficient regional power flows. While operational procedures for coordination among utilities
are well defined, a formal methodology for calculating ATC remains to be developed. Transmission

3 The potential linkages between the AEDS and the databases needed to support the commercial operation of MPT in the future will need to
be developed at the market design stage, paying close attention to the need to preserve commercial confidentiality of market data. The AEDS
will have a significant role to play in supporting the planning and network operation aspects of the market going forward.



System Operators (TSOs) should define procedures for calculating Total Transfer Capability (TTC) and
Transmission Reliability Margin (TRM), publish harmonised Net Transfer Capability (NTC) and ATC values,
and collaborate through regional Transmission Planning and System Operations functions using a shared
network model.

e Ancillary services arrangements. It is recommended to adopt a common set of ancillary services
definitions and methodologies, harmonising practices across countries. The design should be
technology-neutral, inclusive of inverter-based technologies, storage, and demand-side solutions.

1.3 PROPOSALS FOR MULTILATERAL POWER TRADE

The main focus of the study is the development of a market model for an ASEAN Power Pool (APP) that would meet
the requirements of multilateral power trade in the ASEAN region in the future. The key features of this are
summarised below.

1.3.1 Harmonised bilateral/multilateral contracts
There are two levels of harmonisation for bilateral and multilateral power trading contracts:
e The development of standardised contract templates for bilateral agreements; and

e Theestablishment of an Over-the-Counter (OTC) trading platform where buyers and sellers can meet and
transact.

This study recommends a phased approach, beginning with the creation of standardised templates to streamline
and align contract terms across the region and also make contracting easier as all negotiations can be based on
a common starting point. This is based on international experience from other markets and example templates of
these contracts exist as reference of this*. Once these templates are in place, the next step would be to implement
an OTC trading platform. In its simplest form, the OTC market would facilitate direct negotiations resulting in
bilateral or multilateral agreements, with financial and physical settlement carried out by the contracting parties
themselves based on these standardised contracts.

As the market matures, an evolution of this model would be the introduction of a central counterparty (CCP) role,
where the market operator acts as an intermediary between buyers and sellers. The CCP would assume
counterparty risk and facilitate secure and reliable financial settlement, thereby increasing trust and reducing
default risk.

Looking further ahead, once the APP achieves sufficient liquidity, scale, and active participation by ASEAN
Member States (AMS), the trading framework could evolve into a financial derivatives market, similar to those in
Europe and the US. While such a development is not expected in the near term, it represents a longer-term goal
for an integrated and robust regional electricity market.

1.3.2 Initial Short-Term Market

The recommendation is to establish a Day-Ahead Market (DAM) as the initial short-term market within the APP.
This approach aligns with international best practices, as most competitive electricity markets globally have
begun with a DAM as their foundational trading mechanism. As a starting point, this trading will be focused on
trading excesses (or deficits) of power, but a natural development will be that over time, market participants would
also start to expose more of their merit order to the regional market, aiming to find more economic resources to
meet their demand. This could for instance involve using the short-term regional market to find cheaper power to
replace costly resources nationally. For the avoidance of doubt, this does not mean that all AMS have to

4Some examples:
Europe: https://www.energytraderseurope.org/our-contracts-overview

Tanzania: https://ppp.worldbank.org/sites/default/files/2024-08/Tanzania_STANDARDIZED-POWER-PURCHASE-AGREEMENT-MAIN-GRID-
-pdf

Malaysia: https://www.seda.gov.my/download/forms/sample-of-standardiz%E2%80%8Bed-reppas/
Lesotho: https://www.lewa.org.ls/wp-content/uploads/2022/11/Standardised-Power-Purchase-Agreement_2016.pdf
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participate from the outset. It is rather expected that a subset (or a subregion) will start the initial trading, while
other AMS join when they consider it appropriate.

1.3.3 Future Short-Term Market Additions

As the APP evolves, additional market segments could be developed in subsequent phases. The next logical
step—depending on market maturity and participant engagement—would likely be the introduction of an intraday
market, enabling more granular and flexible trading closer to real-time. A third potential development could be
the establishment of a competitive balancing market, which would facilitate the cross-border exchange of
balancing energy and enhance system reliability.

Figure 1-1: Potential stages of market evolution

Day Ahead Market Intraday Market Balancing Market Ancﬂl;rgrigtrwces

However, given the current institutional and technical landscape across the AMS, the implementation of a
regional balancing marketis unlikely in the near term. Itremains a longer-term objective that would require greater
harmonisation of system operations, real-time data exchange, and regulatory alignment.

1.3.4 Stepwise implementation

A key recommendation is for a flexible, stepwise introduction of the market(s), who will participate and on what
basis they will participate. The AMS are at different stages regarding cross-border power trade. Therefore it is
imperative that the market design allows AMS to join the market based on their own decisions on level of
engagement, allowing cross-border access, trading volumes/trading participants etc. Each AMS should be
allowed to decide this based on their own assessment and not be “instructed” by a regional body.

1.3.5 Power Trade Simulation

An important regional development is the “Power Trade Simulation” (PTS) project, being developed by the ADB.
PTS is a simulation-based dry run market trading with no physical or financial settlement, in which the benefits of
trading can be signaled. This would form an input to the the future pilot MPT trading. This will allow the market
participants to gain first-hand insight into the level of benefits that could be gained through short-term power
trading while being allowed to test different options for multilateral power trade. This would focus on
demonstrating the opportunities in the short-term optimisation to allow the participating countries to assess the
real opportunities (without financial impact). If the results of the PTS show the expected benefits, it will move into
full pilot MPT trading based on subregions (see Section 1.3.6), where the transactions will be fulfilled both
physically and financially.

These simulations using the PTS platform (PTSP) will include several scenarios, including unlocking dedicated
cross-border interconnection infrastructure and developing new regional interconnectors (overhead and
submarine cables), and test the feasibility of selected interconnections and the impact of various market design
options. Itisimportantto note that the PTS will focus on testing different options for the permanent market design.
A detailed design for the future market has been developed, and the process of procuring a PTSP is in progress.
The PTSP programme is expected to startin Q1-2026.

1.3.6 Subregional Market Implementation

The MPT Roadmap Report® that was produced as a precursor to the AIMS Il Phase 3 project proposes the
development of MPT initially based on two subregional markets, the West Subregion and the East Subregion. The
proposed strategy for implementing the APP takes account of this, whilst pursuing an overall end goal of ensuring
that the subregional markets evolve along broadly similar lines, with a view to these markets becoming coupled
in the future (beyond 2035). We note that some of the AMS (e.g. Vietnam and the Philippines) have established
national power markets that may or may not choose to become fully integrated into either their respective
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subregional markets or the future APP. It will be important to ensure that both the subregional and regional market
solutions make it possible for national markets to trade in them without requiring the full integration of the national
markets into the regional design.

To facilitate the evolution of regional power trade through subregional markets towards a regional APP, the
implementation of institutional and regulatory proposals will enable a fully flexible approach to:

e the operation of subregional and regional markets;

e the oversight of subregional and regional Market Operation, System Operation and System Planning
functions; and

e theregulation of system and market operation.

Through the decentralised, working-group based institutional arrangements that are presented in section 1.4 the
flexibility will exist to manage, integrate and support the operation of subregional markets, whilst also ensuring a
cohesive approach in the implementation of these that can lead to successful regional market coupling in the
medium to long term. By implementing the System Operation, Market Operation and System Planning functions
as virtual organisations, it will be possible for:

e working groups to be defined with specific focuses on each of the two subregional markets;
e the Market Operator function:

a) to separately administer and operate the subregional markets, using market platforms that are
procured on a common design (or couple national/subregional platforms in the larger regional
market), and

b) toensurecoordinated evolution of the subregional markets, including the future implementation
of additional market segments beyond the Day Ahead Market (e.g. intraday, balancing and
ancillary services markets);

e the System Operator function to monitor the security and integrity of the transmission networks at a
subregional level, monitoring the Available Transfer Capacities between national networks in normal and
contingency situations. As increased interconnection develops between subregions and market coupling
proceeds, the work of the System Operation function may be expected to evolve to include monitoring of
full region-wide transfer capacities;

e the System Planning function to broaden its remit from addressing the strengthening of planning at a
national level towards harmonisation of planning guidelines at a subregional level and the development
of fully regional procedures for IRRP.

Regarding regulatory functions, the proposed AMS Regulatory Board (see section 1.4) should adopt a pan-APG
remit from the outset, and regulate the subregional trade and subregional network planning and operation in
exactly the same way that it will regulate those activities when they are conducted at a regional level. The AMSRB
will draw on resources from AERN and the national regulatory authorities in the early stages of its operation, so
these will naturally have the ability to focus on issues relevant to the countries and utilities participating in each
of the subregional markets.

The market trading platforms that are used in the subregions would be operated by the MO function working
groups, which could in practice involve delegation to the existing national market operators on a rotational basis,
similar to the way in which the EUPHEMIA market coupling algorithm is run in Europe. As the subregional markets
evolve, market coupling software will need to be developed that can successfully integrate subregional market
operation to enable the APP to function as a single regional market.

1.4 INSTITUTIONAL PROPOSALS

Building on earlier studies of the potential organisational approach to market implementation in ASEAN, a
decentralised approach to market operation has been developed, which would apply across the three core
functions of the ASEAN Generation and Transmission Planning function (“System Planning”), the ASEAN Market
Operation function (“Market Operations”) and the ASEAN Transmission System Operations function (“System
Operations”). These roles would be developed drawing on the capabilities of the existing regional organisations
as far as possible, as shown in Figure 1-2 below. The independence of the Market Operations function from other
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technical functions is key, to ensure that market prices are determined strictly in accordance with the market
rules. The Market Operations function should, however, report on the performance of the market to the higher
level regional organisations.

The majority of the technical functions of the System Operations and System Planning functions are likely to be
carried out by Working Groups, with input from the AMS power utilities. These groups could be represented by
HAPUA Working Groups, with HAPUA members agreeing to provide the necessary staff to participate in APG
Working Groups and deliver the functions required to support Multilateral Power Trade.

At the regulatory level, the political acceptance of the new arrangements will largely depend on the relationship
established between a new AMS Regulatory Board, AERN, and the National Regulatory Authorities. At the highest
level, the authorisation of the new market and institutional arrangements will rest with the ASEAN Ministers of
Energy Meeting (AMEM) and ASEAN Senior Officials’ Meeting on Energy (SOME). The proposed Enhanced APG
Memorandum of Understanding, due to be signed before the end of 2025, will define the process by which the
new market arrangements will be operationalised.

A significant majority of stakeholders have expressed strong support for transitioning the regional power trade
beyond the current LTMS trade agreement, with the goal of developing itinto a regional multilateral power market.
While acknowledging the challenges, stakeholders recognise the significant potential benefits of this shift. The
transition will necessitate changes to their mandates, objectives, and roles, as well as the introduction of new
policies or amendments to existing regulations, along with additional resources. Furthermore, stakeholders will
require approvals from their governing bodies to participate in the new regional multilateral power trade.

The institutional proposals developed in this study and the overall strategy for implementing MPT in the future
focus on utilising the existing ASEAN institutions as far as possible to deliver the required functions. The creation
of new bodies should be limited, in order to minimise the complexity and costs of expanding regional power trade.
The study includes identifying a possible enhanced role for the ASEAN Centre for Energy in coordinating the work
of the ASEAN Power Grid Consultative Committee and the AMS power utilities in supporting MPT.

The study contains the key proposals and recommendations relating to the establishment of an AMS Regulatory
Board (AMSRB) that would be responsible for overseeing regional power trade, planning and system operations.
This would evolve from the current ASEAN Energy Regulators Network (AERN) organisation, and is proposed to be
fully operational as an independent regulatory body by 2040. This should align with the time when the sub-regional
market developments proposed in the Roadmap for Multilateral Power Trade in ASEAN® become coupled as a
regional market, with supporting institutional developments in place.

Figure 1-2. Regional Organisational Structure
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The roles and responsibilities of the System Planning, System Operations and Market Operations functions are
summarised in Table 1-1. It is important to distinguish between the responsibilities of these coordinating
functions and the role of the AMSRB as the regional regulatory body. The role of the AMSRB is broadly to ensure
that the System Planning, System Operations and Market Operations functions are delivering their remits
satisfactorily. It will not get involved in the detailed delivery of the activities listed in the Table 1-1, but rather take
responsibility for approving the work of the different functions in key areas. In the case of Market Operations, at
either a regional or subregional level, the AMSRB will liaise with the Market Operations function to ensure that
market surveillance is carried out properly. It will also have a role in facilitating dispute resolution, regarding
disputes arising from subregional or regional trading activities, in accordance with its Charter.

The need for coordination of system planning, system operation and market operation across subregions initially
will arise from the earliest stage of a decision to proceed with MPT under the terms of the Enhanced APG MoU.
The development of the required working groups under the aegis of the APGCC, and with the active engagement
of ACE, should begin with those groups that will be needed to drive market development and technical regional
cooperation ahead of subregional trading taking place.

In areas such as system operation and system planning, a degree of coordination is already taking place through
the HAPUA Working Groups. The implementation of working groups under the new System Planning and System
Operations functions is therefore an organic development from the current situation, with greater oversight at the
APGCC level provided by ACE.

The work of the Market Operations function will largely be new, however, and will require a combination of
secondments of people with electricity trading expertise from the existing utilities and some recruitment of new
skills. On the assumption that no new institutions are to be created, recruitment willonly be able to be undertaken
by companies and organisations that already exist. This means that either ACE or the AMS utilities themselves
would need to recruit any additional resources required. At the outset, the requirement will be for a small core
team of people to oversee the specification, procurement and testing of trading platforms to be used in the
subregional markets. Thereafter, the emphasis will move to operationalising subregional trade, which will require
the operation of the trading platforms and settlement processes. It would be reasonable to assume that these
roles could largely be filled by secondees from the commercial functions within the existing AMS utilities. There
will subsequently be a need for more resources to plan for and implement market coupling between the
subregions, with a target completion by 2035, and any possible expansion of the trading platforms to include
intraday, balancing and/or ancillary services markets, from 2040 onwards. The Market Operations function would
need to balance the use of internal resources from the AMS power utilities with the buying-in of short-term skills
from consultants and software providers for the implementation of market coupling and wider market
development.
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Table 1-1: Summary of key roles and responsibilities of the System Planning, Systems Operations and Market Operations functions

System Planning
Development of standardised methodologies
for key planning activities including demand
forecasting, generation expansion planning,
transmission planning and identification of
Projects of Common Interest.
Development of planning criteria.
Ensuring consistency in demand forecasting
methodologies across the AMS.
Evaluating the supply and demand plans of
each AMS to confirm the region's ability to meet
demand over a 10-year horizon.
System planning for interconnectors and
ensuring cooperation amongst neighbouring
utilities in design, construction, and operation
phases.
Liaising with the System Operations function on
issues associated with the long-term planning
of national power systems and cross-border
interconnectors.
Operational coordination: Collaborating with
ASEAN bodies (AERN, HAPUA) to align planning
standards with operational requirements,
fostering regional energy market integration.
Supporting engagement with study teams
working on major regional studies.
Software and database management: ensuring
compatibility and accuracy of databases used
for planning studies.

System Operations
Coordinating control blocks and ancillary
services within the APG.
Providing projections of APG regional reliability
and system adequacy to provide guidance to
national TSOs.
Defining methodologies for managing regional
operational reserves and identifying control
blocks for frequency control functions.
Carrying out investigations of incidents that
affect the security of the networks, particularly
post-fault investigations.
Defining a methodology for calculating ATC
values to feed into market clearing process.
Monitoring and metering power flows on the
APG to assess ATC and system security
margins.
Calculating transmission charges for the APG.
Providing the IT needed to support system
operation function and operationalise the data
exchange between the national TSOs.
Development and harmonisation of APG
network codes and guidelines.
Promoting research and innovation, and
fostering environmental sustainability in grid
operations.

Market Operations
Developing and implementing a market design
that is compatible with regional and
subregional electricity trading in coordination
with the APGCC, HAPUA, AERN.
Based on the market design produced, running
aregional market beginning with pilot project
and gradually expanding.
Hosting IT unit to support system requirements
for market operation.
Implementing market coupling to create a
regional day-ahead market.




1.5 ASEAN-WIDE INTEGTRATED RESOURCE AND RESILIENCE PLANNING

1.5.1 Recommended enhancements on regional level

The regional IRRP methodology encompasses six key areas: regional adoption, problem framing, scenario design,
model development, results interpretation, and stakeholder engagement. Together, these recommendations
guide AMS in adopting a consistent, collaborative, and forward-looking approach to regional energy planning.
Each element represents a critical step in the IRRP process and provides practical direction to strengthen
coordination, resilience, and integration across the ASEAN power sector.

Table 1-2: Recommendations for Regional IRRP Methodology

Item Regional IRRP methodology recommendation

Adopt a phased, regionally coordinated approach to IRRP implementation across ASEAN.
Regional IRRP Begin with improving the quality and consistency of national Power Development Plans
adoption (PDPs), then progressively enhance regional alignment and coordination, ultimately
establishing an independent regional IRRP process. Use this process to identify ASEAN
Projects of Common Interest (APCls) that support regional integration.
Erame the Establish a shared understanding of regional energy challenges, risks, and strategic
problem objectives. Use this as the foundation for defining planning goals and metrics that reflect
ASEAN’s collective priorities, ensuring alignment across Member States from the outset
Develop harmonised, regionally relevant scenarios that reflect a range of plausible futures,
Design including resilience-focused stressors. Ensure comparability across scenarios to assess
scenario cross-border planning and the benefits of interconnection. Prioritise high-quality, consistent
input data to maintain credibility and relevance.
Recommend a two-stage modelling approach (capacity expansion and production cost) that
Model balances national flexibility with regional consistency. Encourage gradual convergence
development | toward shared reliability criteria while allowing for institutional capacity differences. Grid
modelling should be addressed in later feasibility phases.
Results Use regional IRRP outputs as indicative planning tools that inform national strategies and
interpretation promote regional cooperation. Share findings across ASEAN to support mutual learning,
identify synergies, and guide coordinated investment and policy decisions.
Establish clear institutional roles process—a regulator, a coordinator, and a working group—
Stakeholder and governance structures to support continuous, inclusive engagement. Involve
engagement stakeholders throughout the IRRP process—from scenario design to action planning—to
ensure transparency, build trust, and enhance the legitimacy and uptake of planning
outcomes.

Source: Reproduced from DNV report “A Study to develop a proposed methodology and guidelines for ASEAN-wide Integrated
Resource and Resilience Planning (IRRP)”, July 2025

Within the above process, particular attention should be paid to the identification of “Projects of Common
Interest”, i.e. those grid-to-grid multi-user projects that deliver benefits to multiple trading parties and are
therefore critical to the expansion of MPT across the ASEAN region. These projects should be flagged to the AMSRB
for approval and consideration given to obtaining funding at a regional level for their development.

1.5.2 Recommended enhancements on a domestic level

Proposals for strengthening national planning frameworks have been made, as these form the building blocks of
effective regional coordination.
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Table 1-3: Recommendations on Enhanced National Planning Frameworks

Recommendation to enhance national planning frameworks in a way that

aligns with and supports the broader ASEAN IRRP vision.

Integrate climate objectives
into planning goals

Strengthen planning
methodologies

Improve demand forecasting
practices

Account for regional
interdependencies

Adopt probabilistic resource
adequacy metrics

Embed risk and resilience in
scenario planning

Enhance stakeholder
engagement and governance

Ensure long-term and
consistent planning cycles

National planning should explicitly incorporate climate change mitigation
targets, aligning energy strategies with broader environmental commitments
and sustainability goals.

Move beyond traditional supply-side approaches by integrating demand-side
flexibility, and demand response measures to create more balanced and
adaptive plans.

Standardise and enhance forecasting methods to better reflect evolving
consumption patterns, sectoral shifts, and the impact of emerging
technologies.

Incorporate neighbouring countries’ supply and demand dynamics into
national planning to support regional coordination and optimise cross-border
energy flows.

Transition fully from deterministic to probabilistic methods to more
accurately assess system reliability and better manage uncertainty.

Ensure that all planning scenarios include considerations for climate change,
extreme weather events, and policy uncertainties to build a more resilient
energy system.

Establish inclusive planning processes that involve a wide range of
stakeholders—government, private sector, academia, and civil society—and
clearly define how their input influences decision-making.

Adopt a minimum 20-year planning horizon and commit to updating power
development plans every 2-3 years to maintain relevance and adaptability in
a rapidly changing energy landscape.

Source: Reproduced from DNV report “A Study to develop a proposed methodology and guidelines for ASEAN-wide Integrated
Resource and Resilience Planning (IRRP)”, July 2025

1.5.3 Regional planning scenarios

A new set of five progressively developed scenarios has been introduced to form the basis for IRRP going forward.
These scenarios are designed to demonstrate the strategic value of interconnectors in enhancing system
performance, resilience, and sustainability across ASEAN. Each scenario builds upon the previous one, offering
a step-by-step exploration of increasing regional integration.
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Figure 1-3: Summary of proposed IRRP Scenarios

Scenario 0 - PDPs
without
interconnections:

Scenario 1 -
Business-As-Usual
(BAU):

It represents a
hypothetical "what if"
situation
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updated national
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shows the gains
already made
through cooperation,
but also the limits of
current ambition.

opportunities, and
fragile systems.

Scenario 2 -BAU

with uncapped

interconnection
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on interconnection
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how a fully
connected ASEAN
grid can potentially
improve efficiency,
reduce costs, and
enable smarter

Scenario 3 - High-
RE:

Raises the bar with
high renewable
energy targets. It
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helping countries
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ASEAN not only
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of renewable energy
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energy sharing. energy goals

together
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efficiency

Source: Reproduced from DNV report “A Study to develop a proposed methodology and guidelines for ASEAN-wide Integrated
Resource and Resilience Planning (IRRP)”, July 2025

1.5.4 Phased rollout of IRRP methodology

The rollout of the ASEAN-wide IRRP methodology will be a long-term process that will need to be implemented
over several years through to decades, as it requires the gradual enhancement of regional planning processes to
improve the quality of planning data, develop scenarios and enhance planning processes to ensure
comprehensive coverage of both resource planning and planning for resilience in the region’s power systems.

A phasedimplementation planis proposed to enable the AMS to transition from Power Development Plans (PDPs)
that are developed at the national level, with limited consideration of the impacts of possible interconnection,
towards a harmonised and coordinated regional planning process. Figure 1-4 illustrates this phased approach,
where the phases are defined as follows:

Phase 1: Strengthening national planning. This focuses on enhancing the quality, consistency, and transparency
of domestic PDPs across the AMS.

Phase 2: Enhancing regional coordination. This emphasises the importance of greater alignment and
coordination among national plans. This phase supports the development of shared planning assumptions,
improved data exchange, and early-stage regional integration.

Phase 3: Establishing a regional IRRP process. This envisions the creation of an independent, regionally
coordinated IRRP process. This stage builds on harmonised national inputs and supports integrated planning
through shared data, unified objectives, and collaborative scenario development.

Figure 1-4 Recommended phased approach for operationalising the IRRP

O Regional IRRP
v03 (2040)
O Regional IRRP

v02 (2035)

O Regional IRRP
v01 (2030)

Enhancement of national PDP

oAIMS Il (starting point)

The transition from AIMS Il to an enhanced AIMS IV process—integrating the IRRP methodology

Source: Reproduced from DNV report “A Study to develop a proposed methodology and guidelines for ASEAN-wide Integrated
Resource and Resilience Planning (IRRP)”, July 2025
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1.6 HARMONISATION OF GRID CODES AND MINIMUM TECHNICAL
OPERATING STANDARDS FOR INTERCONNECTIONS

1.6.1 Stepwise Harmonisation of Technical Requirements and Operating standards

In order to support the harmonisation of technical requirements and operating standards for multilateral power
trade the study recommends a stepwise strategy. This provides a clear and predictable pathway to harmonisation,
while allowing the AMS to start the harmonisation process with a more limited scope.

Additionally, lessons learned internationally indicate that it is beneficial to start the harmonisation efforts with a
voluntary guideline rather than going straight for a formal grid code. This ensures that countries that will struggle
to be compliant with a formal code have guidance on where to take the development of their domestic codes and
what is required to modernise their grids to a sufficient degree to become compliant, while also getting the time
to take these necessary steps. Experiences in the European Union and the Southern African Power Pool have
shown that multilateral power trade is possible without a formal grid code — even though the step towards a grid
code is stillrecommended at a later stage.

Three stages of the harmonisation process are proposed, with each step taking about 5 years and having a
different area of focus:

*  2025-2030: Sub-regional guidelines, with a focus on the technical foundations necessary to support the
development of sub-regional power trade;

* 2030-2035: Regional guidelines, with a focus on expanding the geographic scope of agreements to
achieve harmonisation at a regional, rather than subregional, level.

e 2035-2040: Regional grid code: at this stage, the transition from voluntary guidelines towards a regional
Grid Code that would be adopted through national legislation.

Figure 1-5. Overview of stepwise implementation of ASEAN regional grid code

Completion Technical Geographical
@ milestone  FOcus area scope scope Governance
2025-2030 © 2030 4% Technical Basic Sub-regional Voluntary
Development of requirements only guideline
Sub-regional
Guidelines
2030-2035 e 2035 @ Geographical Basic Regional Voluntary
requirements only guideline
Development of
Regional
Guidelines
- ) Governance ptional egiona andatory gri
o 2040 oG Optional Regional Mand id
Development of Advanced code
Regional grid requirements

code, covering
connection &
operation

Source: Reproduced from DNV report “A Study to develop a proposed methodology and guidelines for ASEAN-wide Integrated
Resource and Resilience Planning (IRRP)”, July 2025
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21 Background

This strategy for the implementation of ASEAN MPT has been developed drawing on the findings of the three work
packages of the AIMS lll Phase 3 project, i.e.:

e WP1: Studies on the Minimum Requirements for Multilateral Power Market and a Strategy to Establish
Multilateral Power Trade in ASEAN;

o WP2: A Study to develop a Proposed Methodology and Guidelines for ASEAN-wide Integrated Resource
and Resilience Planning (IRRP); and

o WP3: A Study on the Proposed Harmonisation of Grid Codes and Minimum Operational Technical
Standards for Interconnections under ASEAN.

WP1 first established the minimum requirements for developing multilateral power trade, coupled with the
development of aspects of a supporting regulatory framework and the associated technical and institutional
requirements. In parallel with this, WP2 developed proposals for integrated resource and resilience planning
across ASEAN, and WP3 made recommendations for the harmonisation of operational standards across ASEAN,
as a precursor to the development of a Regional Grid Code. This would cover all the technical issues required to
support regional power trade.

The implementation of MPT requires activities falling under four themes, namely, institutional, legal/regulatory,
commercial and technical/operational as shown in Figure 2-1. These are covered to different extents by the work
that is covered under the three different work packages, and the integration of these into a single coordinated
implementation plan is the focus of the strategy component.

Figure 2-1 Activities completed as part of implementation strategy development mapped to key themes

Minimum Requirements for R lat E " Grid Code and Technical
Multilateral Market Development egulatory Framewor Standards

I I 1 I
I I 1 I
I I 1 I
I I 1 1
I I |= I —
I I I Strategy to establish ASEAN I
1 1 Z L Multilateral Power Trade (MPT) | Regulatory
1 | il 1
l ' | ! |
: : Inputs Activities Outputs Outcomes Impacts Commercial
| |
I I Enhanced
ASEAN-wide
I Develop the institutional market I Legalf security of
I I Regulatory supply,
I 1 # bt Technical/
1 1 Commercial penetration and Operational
ine the political decarkonisation

1 which include analysisand/or | n:‘me. ‘

. electricity
I I supply chain
I I through cross-

| Technical/ il

I------------ Operational

2.2 Problem Tree And Objective Tree Analysis

Problem tree and objective tree analysis are helpful, first to be able to first clearly understand the specific
outcomes this strategy should achieve. A problem tree analysis was completed to describe in detail the exact
problems that the establishment of a regional MPT is expected to solve, and the reasons that have led to their
emergence in the current fragmented regional electricity market. This problem tree is shown in Figure 2-2. The
developed problem tree was then used to develop an objective tree as shown in Figure 2-3. The objective tree
describes the various desired outcomes that are to be achieved following the establishment of a regional MPT in
ASEAN. It also explains the actions that have to be completed to enable these outcomes to be achieved. These
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analyses, combined with the identification of themes above, enable the development of a Theory of Change to

serve as the basis for an implementation strategy.
Figure 2-2 Problem tree analysis for the existing fragmented regional electricity market
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2.3 High-Level MPT Strategy Statement
From the objective tree analysis, the key components of the required regional strategy can be defined, as follows:

e To transition from a fragmented regional electricity market based on national electricity trading and
limited cross-border interconnection to an environment where MPT is fully established;

e To strengthen economic growth by giving power utilities and electricity customers access to a larger
market for buying and selling energy;

e To increase the diversification of energy supplies available to power utilities in the region, thereby
increasing supply security;

e To boost the integration of renewable energy sources into the electricity supply chain and therefore
accelerate decarbonisation; and

e To give AMS power sector decision makers clear indications of the benefits to be gained from engaging
with regional power trade in the future.

These objectives will be achieved through the introduction of subregional and regional electricity trading
arrangements that are based on a Contracts market based on standardised bilateral contracts that can be traded
as “Over the Counter” (OTC) contracts, combined with a Day-Ahead Market, allowing for short-term optimisation,
with supporting balancing arrangements, for which rules, procedures and trading platforms will be developed.

Regionalinstitutions will be strengthened such that they have the capabilities to deliver the required functions to
support the market. A key element of this will be the implementation of a capacity building strategy to ensure that
different institutions gain exposure to the concepts and practicalities associated with MPT expansion. A
significant part of this will be the introduction of a Power Trade Simulation phase. This will enable potential future
market participants to gain experience with a power trade simulation platform that will enable the exploration of
different trading scenarios and give a good understanding of how power trade would work in practice. One of the
outcomes of this work will be the visibility given to the AMS ministries, utilities and other stakeholders of the
economic benefits of trading electricity across the ASEAN region.

Regulations will be developed at the regional level to ensure satisfactory oversight of the MPT market and to
maximise market participants’ confidence in the integrity of the market.

Regional integrated resource and resilience planning (IRRP) and harmonisation of grid operating procedures,
ultimately leading to the development of a regional Grid Code, will be pursued to ensure the physical robustness
of the ASEAN Power Grid as the market is introduced.
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3.1 PHASING OF MPT DEVELOPMENT

The recommended implementation of MPT should take place in four phases, as shown in Figure 3-1. These phases
are as follows:

18

Phase 1: Power Trade Simulation - This is essentially a capacity building phase which will use a
simulation tool to demonstrate to potential market participants, regulators, utilities and other
stakeholders the way in which regional power trade would work in practice. The simulation will use a Day
Ahead Market trading platform that will enable users to interact with the trading system as if they were
undertaking real trades. The platform will take as its inputs bids and offers from market participants,
together with basic topographical information about the interconnection ASEAN Power Grid. It will
calculate market prices and clear the market with a set of accepted bids and offers, which will then be
converted to theoretical financial exchanges between the market participants and the market itself.
Users will be able to explore different trading scenarios in order to gain experience and understanding of
the mechanics and potential financial benefits of engaging in regional power trade, without any actual
energy exchanges or financial transfers taking place.

Phase 2: Pilot Trading — This is the first phase of physical MPT, that will take place at a subregional level.
Eastern and Western subregions will be defined, based on existing and immediate future
interconnections, and a fully functioning Day Ahead Market introduced in each subregion, together with
a mechanism for settling imbalances. This will be open for participation by utilities and IPPs, subject to
the alignment of national licensing conditions to permit this, in those countries that are physically
interconnected. There will be no obligation on any parties to join the subregional markets, which will
operate as secondary markets alongside existing domestic markets and any established bilateral
contracts. The expectation would be that those countries with current experience of cross-border power
trade (e.g. Lao PDR, Thailand, Malaysia and Singapore, currently trading under the LTMS-PIP scheme)
might be the first movers to join the subregional markets.

Phase 3: Full Regional MPT - In this phase market coupling will be undertaken, to bring together the
subregional power markets and integrate these under a common trading platform. It is important that as
far as possible the subregional markets develop along common lines, using the same core market rules
(with any differences minimised and focused on addressing specific issues within each submarket). The
transition from the Pilot Trading phase to Full Regional MPT will need to take place once the two
subregions are fully interconnected; thus the liquidity of the Full Regional MPT market will increase, with
participants able to access a wider pool of generation and demand. Full Regional MPT will in this phase
be focused on the Day Ahead Market together with a balancing mechanism.

Phase 4: Enhanced MPT - In this phase, full regional MPT will continue in the Day Ahead Market but other
market platforms could be developed, tested and introduced. These could include an intraday market, a
balancing market enabling imbalances to be resolved through commercial trading of flexible resources,
and an ancillary services market for the purchasing by transmission system operators of reserves, voltage
control services and black start capability. These platforms would be developed as market participation
increases and parties seek to optimise their trading positions and the operation of the APG in the long
term.



Figure 3-1: Key phases of MPT development
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3.2 IMPLEMENTATION STRATEGY

The implementation strategy should address desired impacts and outcomes through a series of inputs and
activities that can be defined in the four core workstreams of institutional, legal/regulatory, commercial and
technical/operational as illustrated in Figure 3-2.

Figure 3-2 Strategic overview of the development of regional MPT in ASEAN
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3.2.1 Impacts

At a high level, the desired Impacts of increased MPT are to increase supply security, renewable energy
penetration and decarbonisation of the power sector in ASEAN, through access to a regional power market.

3.2.2 Outcomes

For this to be possible requires a series of Outcomes to have been achieved:
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3.2.3

Institutional: The existing APG institutions need to be capacitated to fulfil the roles of the Market
Operation function, System Operation function and Planning function, as defined in the Minimum
Requirements study (AIMS Il Phase 3 WP1);

Legal/Regulatory: In order for market participants to have maximum confidence in the market, the
trading environment needs to be stable, resilient and robust. This means that the whole trading regime
must be founded on best practice, and an appropriate level of regulation needs to be in place to give
participants confidence in the integrity in the market.

Commercial: Throughout the study of Minimum Requirements for MPT, the importance of a flexible,
stepwise approach to market implementation has been emphasised. This will ensure that the AMS are
able to join the regional market at their own pace, without the need to restructure their own internal
electricity markets, or to cede control of their national power systems and markets to regional
institutions.

Technical/Operational: In order for regional power trade to increase, grid expansion needs to be
promoted, with particular emphasis on interconnections between national grids, and safe and efficient
operation of the integrated APG must be ensured.

Outputs

The Outcomes detailed above require a series of Outputs from particular Activities to be achieved:

3.2.4

Institutional: For the APG institutions to be properly equipped to fulfil their new functions, the outputs of
the strategy implementation must include identifying the additional resources that are required within
these bodies to deliver their work, and the process by which the required skilled staff can be brought in,
either through recruitment or secondment from existing power sector bodies.

Legal/Regulatory: The two key requirements for enabling the implementation of an efficient regional
power marketwith appropriate levels of market surveillance are a robust set of market rules that has been
approved by the highest level of regional authority, and a charter for a regional regulatory body - the
ASEAN Member States Regulatory Board (AMSRB) — with oversight of the trading arrangements that can
be implemented readily. These in turn must be validated and authorised by the highest levels of APG
governance.

Commercial: In order for MPT to commence, the commercial stream of activity has to have produced
and validated a comprehensive and consistent set of market rules, which in turn have been implemented
in a fully tested market trading platform that delivers the required functionality in an efficient, transparent
and accessible way.

Technical/Operational: The technical and operational outputs required to support MPT are rooted in the
development and implementation of policies and procedures that will support the development of
regional Integrated Resource and Resilience Planning and lead to increased interconnection between the
AMS power systems, together with the harmonisation of regional grid operating procedures to support
cross-border trade.

Activities

A key component of the strategy for MPT implementation is the definition of Activities at a sufficient level of
granularity to enable the development of work plans and the allocation of responsibilities for their delivery.
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Institutional: A comprehensive assessment of the capabilities of regional and national entities that will
participate in the implementation and operation of regional power trade is required. This will need to
consider the structure, staffing and technical capabilities of stakeholders across a broad range of topics
relevant to MPT, and will include assessing the roles and capacities of government ministries, national
regulatory bodies and power utilities, as well as the capabilities of regional organisations such as AERN,
HAPUA and ACE.

Legal/Regulatory: The key activity that is required to facilitate the development of MPT at a high level is
the implementation of the Enhanced APG MoU, ensuring that it contains sufficient coverage of issues that
will directly impact the implementation of MPT. The enhanced MoU will include provisions for taskforces



3.2.5

addressing technical, commercial and legal/regulatory issues, and these will therefore need to be set to
work and generate workable proposals for the market rules and the regulation of the regional power pool.

Commercial: In preparation for the commencement of MPT at the subregional and regional levels, a
significant tranche of work is required relating to the development of detailed market designs and the
preparation of market rules in a form suitable for legal adoption. These activities involve unpacking the
Day-Ahead market principles that have been developed under AIMS Il Phase 3 and defining the way that
bids and offers into the market should be defined and submitted, the methodology to be used for
determining clearing prices in the market, the way that transmission capacities should be notified and
used in the calculations, and the principles for determining and notifying the successful bids and offers
in the market. Principles for financial settlement should also be determined. All these principles will then
need to be agreed and converted into detailed market rules, containing the algebraic descriptions of all
the calculations required. Once the market design and rules are finalised, the trading platforms can be
developed that will support these. Considerations such as where the platforms will be hosted, whether
they should be cloud based and the overall procurement of systems will need to be considered at this
point. The development of a Power Trade Simulation Platform would be part of this activity. A strategy for
the coupling of the two subregional markets should also be developed, to ensure that the long-term vision
of MPT is full developed.

Technical: The operationalisation of the IRRP procedure regionally and the implementation of a process
of harmonising grid operating procedures as a precursor to the development of a regional Grid Code
should be undertaken. This will require the cooperation of the national power utilities and HAPUA, in
particular, and should focus initially on the minimum level of harmonisation necessary to achieve secure
cross-border power transfers.

Inputs

Achieving the Impacts sought begins from a consideration of the starting point, or Inputs, to the strategy. These
consist of a combination of outputs from the three work packages in the AIMS IIl Phase 3 project and other
initiatives being undertaken at a regional level in ASEAN.

Institutional: The starting point for the strategy implementation at the Institutional level consists of
identifying the structure and capabilities of the existing bodies active in the ASEAN power sector. Much
of this work has been completed in WP1 of the AIMS Ill Phase 3 studies, and this should form the
foundation for a gap analysis, to provide more detailed insight into the strengths and weaknesses of these
organisations.

Legal/Regulatory: The key input to the strategy is the final, signed version of the Enhanced APG MoU,
which is due to be completed in late 2025. The implementation of the principles enshrined in this will be
the foundation of the strategy going forward.

Commercial: The commercial principles of MPT have been defined in WP1 of the AIMS Ill Phase 3 study,
focusing on the stepwise implementation of subregional and regional trading based on a Day-Ahead
Market. The findings of the study need to be adopted regionally in order that the further design activities
can be taken forward.

Technical: The recommendations contained in the reports on WP2 and WP3 of the AIMS IIl Phase 3
studies form the key starting point for implementing regional IRRP procedures and the harmonisation of
regional system operating practices. These reports need to be adopted regionally so that the strategy for
implementing their recommendations can be pursued.

3.3 Strategy Implementation Roadmap

The four phases of MPT development require the sequential implementation of the strategic activities to align with
the high-level timeline that was identified in the original ACE/Delphos Roadmap for MPT in ASEAN. This is
reproduced in Figure 3-3.
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Figure 3-3: Proposed over-arching timeline for MPT implementation
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Implementation of MPT through the development of subregional and regional markets should proceed in line with
the phasing shown in Figure 3-4.

Figure 3-4: Implementation Strategy Phases
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The immediate priority in implementing the strategy for MPT expansion needs to focus on:

e thefinalisation and signature of the Enhanced APG MoU;

e the implementation of Power Trade Simulation and Capacity Building to equip regional power sector
stakeholders for full participation in MPT and to ensure that those bodies responsible for system
planning, market operations and system operations are equipped for those roles going forward; and

e the introduction of pilot Subregional Day Ahead Market trading, focusing on the Western (LTMS+) and
Eastern (BIMP) markets.

The priority activities and outcomes that need to be achieved in the four workstreams (Institutional,
Legal/Regulatory, Commercial and Technical) to implement the strategy are shown in Table 3-1.
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Table 3-1: Priority activities and outcomes for MPT development strategy

Technical

* Definition of
regional IRRP
process and
Harmonisation
requirements for
grid operating
standards

Develop rules for
congestion
management and
transmission
capacity
allocation
Operationalisation
of IRRP and review
of national grid
operation
standards
Develop
information
exchange
procedures

Define metering
system
requirements and
processes
Procure
tools/platforms for
System
Operations,
System Planning
and Market
Operations
functions

Year 2025-2026 2027-2028 2029-2030 Expected Outcome
Institutional * Gap analysis to * Define * Appoint ACE * Strengthening APG
map existing Subregional Working Group institutions to fulfil
capabilities to System Coordinators MO, SO and
future needs Operations, ¢ Identify/allocate Planning roles;

* Capacity building Market Operations staff from HAPUA MPT implemented
for standardised and System utilities to second through existing
bilateral trading, Planning business into System bodies.
pilot market processes Operations,
operation and System Planning
regional and Market
integration Operations
(continues ¢ Define AMSRB key
throughout the roles and recruit
implementation senior staff
timeline)

Secure, reliable
and efficient grid
expansion and
operation
supporting MPT

Phased development of subregional Guidelines
Phased implementation of Regional IRRP

A detailed roadmap for these initial phases of strategy implementation, showing the potential interactions
between them, is shown in Figure 3-5.
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Figure 3-5: Strategy Implementation Phases
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The various activities defined in the roadmap are described in the table below.

Table 4-2. Details of the Activities in the Roadmap

2025 - 2026

Prior to full implementation of the subregional markets it will be important that a
gap analysis is undertaken to confirm the areas in which the different electricity
sector stakeholders require support, in the form of additional human resources,
technical skills and capacity building. As part of the bilateral consultation process,
some stakeholders have already indicated the areas in which they know they will
need capacity building support, but this will need updating and refinement
throughout the run-up to the commencement of subregional trading and beyond.
Capacity building in preparation for the opening of subregional market trading is a
key requirement to ensure that power utilities and IPPs in the AMS will engage with
MPT from the outset. The detailed requirements for capacity building will emerge
from the assessments of the capabilities of existing bodies in the power sector and
the development of the required business processes and working arrangements to
support the market. An important element of the capacity building is the Power
Trade Simulation phase, referred to in the short-term timeframe above. At the later
stages leading towards market “go-live”, capacity building will need to focus on
the detailed activities that need to be undertaken on a day to day basis to enable
full market participation.

Agreement of the APG Enhanced MoU by SOME/AMEM

Each AMS to implement the policy measures needed within its own national
jurisdiction to enable utilities to participate in the regional electricity market.

Building on the principles defined in AIMS Ill Phase 3 WP 1, the trading principles
for the Day Ahead Market should be defined to a level suitable for Power Trade
Simulation (PTS) implementation.

In parallel with the development of the PTS arrangements to prepare for Day-Ahead
Marketimplementation, additional work should be carried out on the development
of standardised bilateral contracts as a means of accelerating MPT in advance of
the subregional markets commencing trading. These should be developed as part
of the commercial trading arrangements, with inputs from the Market Operator
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Regional IRRP process and

Harmonisation requirements for grid
operating standards defined

2027-2028

Define Subregional System
Operations, Market Operations and
System Planning business processes

Develop rules for congestion
management and transmission
capacity allocation

Develop transmission pricing
methodology, balancing
arrangements

Operationalisation of IRRP and
review of national grid operation
standards

Develop information exchange
procedures

Phased development of Subregional
Guidelines

function, the power utilities and the AMSRB to achieve workable standard
contracts efficiently.

A specification is being developed for a Power Trade Simulation Platform (PTSP)
and capacity building service that will be contracted by the ADB, for the AMS to
participate in a PTS-based programme of training. This will also include a PTS
capacity building period where various options for trading will be investigated. This
period is estimated to start in 2026 and last for at least one year.

The starting point for this activity is the work that has been completed under AIMS
Il Phase 3WP 2 and WP 3. Immediate next steps are to proceed with the first phase
of system planning alignment between the AMS and the initial steps towards
identification of subregional operating guidelines.

The implementation of the APG Enhanced MoU will include as an initial step the
development of protocols and/or Terms of Reference for the future roles and
functions of key APG bodies, in particular the AMSRB and the ASEAN Centre for
Energy (ACE). These ToR will be developed by task forces to be implemented under
the APG Enhanced MoU.

A particular key role for the AMSRB is related to dispute resolution in the market.
This will require the definition of procedures to be implemented in time for the
opening of the sub-regional markets, and will require alignment with national
regulations through the involvement of AERN and the National Regulatory
Authorities and/or energy ministries in each country.

The functions of the subregional and regional markets will be delivered by Market
Operations, System Operations and System Planning functions coordinated by
ACE under the APGCC. The detailed business processes to be implemented by
these decentralised bodies need to be defined to ensure coordinated and efficient
operation of the markets.

An important technical subtask related to the development of the market rules is
the definition of rules for congestion management and transmission capacity
allocation. These should be developed by the System Planning and System
Operations functions working in close collaboration with the Market Operations
function to ensure that these technical rules align with the commercial operating
rules for the market.

A commercial subtask that is closely linked with the topology and operating
scenarios of the regional transmission networks is the development of a long-term
transmission pricing methodology that can be used to compensate national
transmission utilities whose transmission networks are used for hosting
international power trades. The development of an efficient and transparent
methodology that is cost-based and fair to regional generation and supply utilities
is required, which would be developed by the System Planning and System
Operations functions and approved by the AMSRB. Arrangements for
recompensing national TSOs for the costs of balancing the national and regional
networks as MPT takes places is also required. The principles of these
arrangements feed into the detailed subregional market design and rules.

A detailed design for the subregional markets should be prepared, with only
minimal differences between the designs applied in each subregion, and the
correspondingrules developed. This activity should take inputs from the technical,
commercial and regulatory workstreams to prepare and agree two sets of
subregional market rules, which would be developed by the Market Operations
function.

The technical workstreams associated with MPT expansion will include
operationalising the IRRP processes and the harmonisation of grid operating
guidelines and standards that will lead towards the development of a regional Grid
Code. The bulk of this activity will sit with working groups under the APG, within
inputs from HAPUA and AERN and the increased involvement of the AMSRB.

This technical sub-task relates to the specific requirement to ensure that
information exchange procedures that are necessary for the operation of the Day
Ahead Market are well defined and contain the appropriate technical details of
transmission system parameters and operational metering data that are needed
to clear and settle the market. These will include the data that is required for
settling commercial transactions and identifying imbalances.

This task relates to the ongoing programme of developing subregional system
operating guidelines as a precursor to the implementation of a Regional Grid Code.
This activity is defined in phases in the conclusions from the AIMS Ill Phase 3WP 3
study, and will be led by the System Operations and System Planning functions
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Phased implementation of Regional

IRRP

Appoint ACE Working Group
Coordinators

working in collaboration with the national utilities, with inputs from HAPUA, AERN
and the AMSRB.

This task relates to the ongoing programme of developing regional IRRP
procedures and plans. It is defined in phases in the conclusions from the AIMS IlI
Phase 3 WP 2 study, and will be led by the System Planning function working in
collaboration with the national utilities, within inputs from HAPUA, AERN and the
AMSRB.

The decentralised operation of the System Planning, System Operations and
Market Operations functions will be overseen by ACE coordinators, who will need
to be appointed and take up their roles effectively. This will include beginning to
liaise with HAPUA working groups and the power utilities within the AMS to ensure
that the Working Groups needed under each of those functions can start
functioning effectively.

Identify/allocate staff from HAPUA
utilities to second into System
Operations, System Planning and
Market Operations

Associated with the above task, Working Group members will need to be
appointed, which is expected to be largely through secondment from the AMS
power utilities/fHAPUA members. ACE will be involved in this process as
coordinators of the Working Groups.

Define AMSRB key roles and recruit
senior staff

Define metering system
requirements and processes

Procure tools/platforms for System
Operations, System Planning and
Market Operations functions

Subregional Markets Operational

The AMSRB will be formed as a “lean organisation” initially, and a process of
recruiting the senior staff will need to be initiated, once the appropriate level of
authorisation for recruitment has been obtained and the funding arrangements for
the AMSRB agreed under the terms of the APG Enhanced MoU.

An important precursor to the development and testing of the market trading
platforms for subregional power trade is the finalisation of the market rules. These
will need to be fully legalised before trading commences, a task that will require
the engagement of the AMSRB with the Market Operations function and also with
SOME and AMEM, to ensure that trading proceeds on a firm legal basis. The rules
will be implemented in the market trading platforms, as they will define the
principles and formulae needed to calculate market prices and the procedures
required to reconcile and settle the market financially.

Prior to subregional market “go-live” the market trading platform will need to have
been fully developed and tested for each submarket. This will involve tendering for
and selecting a software provider to develop and implement the trading platform
and associated user interfaces. Full testing of the platform and formal acceptance
by the Market Operation function will be required prior to the commencement of
trading.

Building on the technical task of developing the information exchange
requirements to support market operation, the details of the metering systems
needed to provide settlement quality data and operational information to the
Market Operations function will need to be defined. This will ensure that the trading
platform and processes receive accurate and timely data for market operation,
and will require close involvement of the AMS power utilities, the System
Operations and Market Operations functions in defining the appropriate technical
requirements and the procedures for registering metering systems and
transferring data into the trading platform.

In addition to the market trading platform itself, the System Operations, System
Planning and Market Operations functions will require technical and business
support software to assist them in their operations. This will include generation
and transmission planning software, power system analysis tools and business
process and accounting systems. These will need to be carefully specified and
defined, given the intention to operate MPT through decentralised working groups
rather than having new physical entities created.

Once all the various technical, commercial, institutional and regulatory activities
have been completed the Subregional Markets will be ready to become fully
operational. Dates will be agreed for the commencement of trading in both
subregional markets, which may or may not be coincident.

3.4 PHASED ROLLOUT OF IRRP METHODOLOGY

The rollout of the ASEAN-wide IRRP methodology will be a long-term process that will need to be implemented
over several years through to decades, as it requires the gradual enhancement of regional planning processes to
improve the quality of planning data, develop scenarios and enhance planning processes to ensure
comprehensive coverage of both resource planning and planning for resilience in the region’s power systems.
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A phasedimplementation planis proposed to enable the AMS to transition from Power Development Plans (PDPs)
that are developed at the national level, with limited consideration of the impacts of possible interconnection,
towards a harmonised and coordinated regional planning process. The phases are defined as follows:

Phase 1: Strengthening national planning. This focuses on enhancing the quality, consistency, and transparency
of domestic PDPs across the AMS.

Phase 2: Enhancing regional coordination. This emphasises the importance of greater alignment and
coordination among national plans. This phase supports the development of shared planning assumptions,
improved data exchange, and early-stage regional integration.

Phase 3: Establishing a regional IRRP process. This envisions the creation of an independent, regionally
coordinated IRRP process. This stage builds on harmonised national inputs and supports integrated planning
through shared data, unified objectives, and collaborative scenario development.

One of the key applications of the IRRP results will be the development of a list of Projects of Common Interest
(PCI), i.e. those transmission projects that deliver significant regional benefits by facilitating MPT (typically by
enhancing grid-to-grid interconnection capacity between the AMS). The rollout of the IRRP methodology is
therefore an integral part of the implementation strategy for MPT. The PCls that are identified by the IRRP process
are likely to be projects for development in the longer term, however some of the interconnectors that are listed
inthe AIMS Il Phase 3 project that are currently under development could fall into this category and be candidates
for funding in the shorter term.

3.5 STEP-WISE HARMONISATION OF TECHNICAL REQUIREMENTS AND
OPERATING STANDARDS

In order to support the harmonisation of technical requirements and operating standards for MPT a stepwise
strategy is proposed, to implement the proposed changes by 2040. This will align with the proposed timeline for
implementing changes to the IRRP process, as well as supporting the move towards subregional and then regional
power trade implementation.

The strategy is initially based on harmonisation through the development of voluntary guidelines, which will lead
towards the agreement of a regional Grid Code. Through this process, itis intended that gradual alignment will be
achieved between the different national technical regulations, rather than pursuing this through a step change,
which could be challenging to administer and gain acceptance of. It will be important that the process focuses on
gaining the necessary levels of support from the AMS throughout the stepwise implementation.

Three stages of the harmonisation process are proposed, with each step taking about 5 years and having a
different area of focus:

e 2025-2030: Sub-regional guidelines, with a focus on the technical foundations necessary to support the
development of subregional power trade;

* 2030-2035: Regional guidelines, with a focus on expanding the geographic scope of agreements to
achieve harmonisation at a regional, rather than subregional, level; and

*  2035-2040: Regional Grid Gode: at this stage, the transition from voluntary guidelines towards a regional
Grid Code that would be adopted through national legislation.

The strategy for developing the sub-regional guidelines will focus on existing clusters of countries where there are
existing and/or planned enhanced interconnections:

e LTMS (Lao-Thailand-Malaysia-Singapore) as a Western subregion; and
e BIMP (Brunei-Indonesia-Malaysia-Philippines) as an Eastern subregion.

The aim should be to work from existing interconnection projects and plans to develop guidelines for the
harmonised operation of HVAC systems in the two subregions.

The working practices for achieving this willdraw on the proposed institutional arrangements for the ASEAN Power
Grid developed in the AIMS Ill Phase 3 studies, including the formation of multidisciplinary working groups under
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the oversight of ACE, populated by resources from the regional power utilities and regulatory bodies currently
working with HAPUA and AERN respectively. The working groups will focus on the structure, outlines and contents

of the guidelines necessary to support subregional system operation as increased subregional power trade is
introduced.
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Capacity Building
Requirements
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4.1 INTRODUCTION

There are a number of potential options for achieving the levels of capacity building that are needed for
stakeholders in the ASEAN power sector on the run-up to the introduction of measures to enhance MPT. The main
initiatives that are proposed consist of:

e High-level engagement with stakeholders to introduce the concepts of MPT and to promote engagement
with the future market implementation.

e Specific capacity building courses and programmes tailored to the needs of specific stakeholders,
including training for staff seconded to the future System Planning, System Operations and Market
Operations functions, as well as training in market-related topics for utilities, regulatory bodies and
ministries.

e Participation in the Power Trade Simulation that is proposed as one of the first phase of activities in
implementing the strategy for MPT rollout. Stakeholders may require some introductory training prior to
the PTS itself, in order to be able to participate in the PTS programme effectively, and this will need to be
taken into account as the capacity building programme is designed in detail.

e Ongoing capacity building throughout the operational phase of the subregional and regional markets, to
ensure that the individuals and organisations are fully equipped to fulfil their roles in relation to the Day
Ahead Market at subregional and regional levels. As new trading platforms and market products are
introduced, market participants will need continuous updating to ensure that they can fully utilise the
market facilities. Ongoing capacity building will also be required to support the AMSRB and national
regulatory authorities as they seek to provide effective market monitoring and surveillance on a
continuous basis.

4.2 PRIORITY TOPICS FOR CAPACITY BUILDING

Surveys have been conducted with representative stakeholders from the AMS to gauge the topics that should be
the top priorities as capacity building courses are implemented.

Table 4-1: Responses received to capacity building survey

Matrix of Survey Responses

Countries/ Entities Ministry Regulator Utility
Brunei Darussalam Yes Yes Yes
Cambodia No Yes Yes
Malaysia No No Yes*

*Individual departments from TNB in Malaysia provided responses, which are taken into account in the analysis

Across all the organisations responding, the responses for training in particular topics are shown in Figure 4-1.
Many of the topics show equal votes, however a combination of high level market topics and specific technical
issues emerge as the most important requirements initially:

e Harmonisation of Grid Operating Procedures

e Market Rules Structure

e Dispute Resolution

e Cross-border Transmission Capacity Allocation

e Regional Grid Code Development/Approval
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Figure 4-1: Priority areas for capacity building across all responding organisations
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There is no dominant trend discernible in the responses from the individual ministry, the two regulators and the
three utilities, since all three types of organisation show a desire for broadly-based capacity building across a
range of relevant technical, commercial and regulatory issues. It is noticeable that the utilities at this stage are
more focused on the practical issues associated with cross border transmission capacity allocation, Regional

Harmonisation of Grid Operating Procedures
Market Rules Structure

Dispute Resolution

Cross-border Transmission Capacity Allocation
Regional Grid Code Development/ Approval
Muliilateral Power Trade Policy and MoU Implemantation
Electricity Markets Basics

Cross-border Power Trade Basics

Bilateral Contract Structures and Options

Bidding, Market Clearing and Settlement Processes
Balance Responsibility

Imbalance Pricing and Settlement

Market Monitoring/Surveillance

Available Transfer Capacity Calculation
Market-based Generation Scheduling and Dispatch
Transmission Pricing, Wheeling, and Losses

Integrated Resource and Resillience Planning Principles

Grid Code development and the harmonisation of regional grid operating procedures (Figure 4-2).

The Malaysian utility TNB provided responses from its departments concerned with Grid Planning, Domestic
Regulations, International Regulations and the Grid System Operator. The results of the amalgamated responses
are shown in Figure 4-3. These indicate that a mix of technical and commercial topics are viewed as the highest

priority:

MPT Policy and MoU Implementation

e Transmission Pricing, Wheeling and Losses
e Regional Grid Code Development/Approval
e Market Rules Structure

e Bilateral Contract Structures and Options
e Dispute Resolution

e Available Transfer Capacity Calculation

e Cross-border Transmission Capacity Allocation
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Figure 4-2: Responses from Ministry, Regulators’ and Utilities’ representatives
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Figure 4-3: Amalgamated responses from TNB

Utilities Score from TNB departments
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Table 4-2 shows the priority topics selected by the individual departments in more detail, which confirms that the
Grid Planning department perceives the greatest need in those areas of market development that interface with
the transmission network most directly. For the regulations departments the focus is split between grid planning,
pricing and Regional Grid Code development for the Domestic Regulations department, and wider market-related
issues around electricity market basics, cross-border power trade principles, market rules and bilateral
contracts, for the International Regulations department. The Grid System Operator is most concerned with getting
an overview of Multilateral Trade Policy and the operation of bilateral contracts initially.

Table 4-2:Breakdown of Capacity Building Priorities identified by TNB Departments*

Priorities hed to Capacity Building Topics by TNB Departments

Topics Grid Planni Domestic Regulations International Regulations Grid System Operator
Multilateral Power Trade policy and MoU implemantation 2 2
Electricity Markets basics
Cross-border Power Trade basics

Market Rules structure

Bilateral contract structures and options

Bidding, market clearing and settlement processes
Balance responsibility

Imbalance pricing and settlement

Market monitoring/surveillance

[RLSALSRISRTSRECREAR A

(SN IGSH LR LR U YOV T SR YO [N
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Dispute resolution

Available Transfer Capacity calculation

Cross-border transmission capacity allocation
Market-bassed generation schedulling and dispatch
Transmission pricing, wheeling, and losses
Harmonisation of grid operating procedures

Regional Grid Code development/approval

Integrated Resource and Resillience Planning principles

IR (0[N0 || (N[N M

* 1 = highest priority, 3 = lowest priority

These findings should be taken into consideration by the APG Working Groups that will be set up to implement the
market, and updated with additional input from other countries and stakeholders as this becomes available. That
way tailored capacity building courses can be developed and offered to stakeholders that will maximise their
engagement with the MPT in the future.
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5.1 INTRODUCTION

The strategy summarised in this document contains the key building blocks required to enable MPT to expand
from the existing situation of bilateral cross-border trading between individual pairs of countries towards
multilateral trading through a day-ahead market. In order for this to become a reality, however, a combination of
top-down and bottom-up interventions will be required, to keep the AMS stakeholders focused on the
implementation tasks and to ensure that these are backed up by the appropriate levels of authorisation at a
regional and national level.

The key requirements of these top-down and bottom-up actions are summarised in this concluding section,
together with proposals for a risk mitigation framework to reduce the impacts of any of the required actions not
being completed, or circumstances changing in the APG.

5.2 TOP-DOWN REQUIREMENTS

The overarching requirement for successful implementation of MPT is high-level political endorsement of the
proposals, with all the AMS governments committing to the development of MPT as a priority. The assumption
underpinning this strategy is that regional political commitment can be taken as a given, as it is a fundamental
prerequisite for regional power trade to be fully implemented.

In practical terms this means the AMS approving the Enhanced APG MoU as a priority. Given that this going to be
a memorandum of understanding and not a binding agreement, however, it will be imperative that the Task Forces
that we understand are to be created under the MoU are authorised to bring forward proposals for the
implementation of the technical, commercial and legal/regulatory steps needed to implement the proposals and
strategy that have been defined as part of this AIMS Ill Phase 3 study.

Each of the AMS national governments will need to align its national priorities with those defined in the Enhanced
APG MoU and commit to engaging with the highest level regional organisations (SOME and AMEM). They will also
need to support the national utilities and regulatory authorities in working together through their own forums
(HAPUA and AERN) to develop implementation plans for regional power trade.

5.3 BOTTOM-UP REQUIREMENTS

A key driver for successful regional electricity trading is the presence of willing buyers and willing sellers who want
to participate in aregional market. This requires a decision amongst the utilities to look beyond bilateral contracts
with their immediate neighbours to a wider market place in which optimising shorter term positions as well as
long term negotiated agreements becomes possible.

The most effective way to secure the interest of future trading parties, in particular national power utilities and
IPPs, is to enable them to see the potential benefits of trading and to understand how this would work in practice.
The Power Trade Simulation programme that is proposed as an immediate next step for the development of MPT
is a key opportunity for potential market participants to discover the opportunities that trading in a day-ahead
market will provide to optimise their commercial positions. As this simulation phase is proposed to utilise realistic
trading platform software at is core, participants will enter bids and offers in much the same way as they would in
a live trading situation; the only difference being that no financial transactions or actual power
production/consumption will take place in the PTS.

The success of any power market ultimately depends on obtaining a good level of participation from buyers and
sellers in order that market liquidity increases. It is reasonable to allow countries to test scenarios and take their
own decisions about when and whether to join a regional power market, however if the benefits are to be achieved
for consumers in each of the AMS, it would be desirable that national utilities engage to the full in the PTS
programme and explore the potential benefits of the market for themselves.

The national power utilities will also need to commit to supporting the decentralised organisational structure that
is proposed for implementing MPT. This has been developed in order to minimise the cost overhead and time
associated with creating new regional institutions, which stakeholders have emphasised should be avoided as
far as possible. The primary requirement is for the AMS power utilities to support HAPUA in providing staff on
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secondment into the working groups that are needed to deliver the regional Market Operation, System Operation
and System Planning functions. The benefits of a coordinated approach to all these activities involving the AMS
power utilities initially at a subregional level, but then as an integrated region, will be well understood by power
utility staff, however the commitment of senior management will be essential to ensuring their full participation
in regional initiatives.

National governments will have an important role to play in supporting state-owned utilities in participating in the
development of MPT; they will also need to provide support for the development of the proposed regional
regulatory body, the AMS Regulatory Board. This needs to be supported by national regulatory authorities, which
in some cases are already independently established and at arm’s length from government ministries. In those
countries that do not yet have an independent regulator, the involvement of energy ministries in supporting
regional regulatory development will be important, whilst ensuring that conflicts of interest are avoided where
utilities are also state-owned.

In addition to the development of a regional day-ahead market as the basis for expanded MPT, achieving
increasing levels of harmonisation of regional regulations, ultimately leading to the introduction of a regional Grid
Code, and the development of enhanced national and regional planning procedures for introducing IRRP, will be
crucial. These steps will ensure that investment in cross-border transmission projects and the reinforcement of
national transmission systems can be prioritised, to facilitate increased cross-border power trade. They will also
ensure the safe and efficient operation of the national and regional power networks as levels of interconnection
increase. This will again require the commitment of the national power utilities to collaborative working in the
development of system operating guidelines and regional system expansion plans. This will be most effectively
achieved through the working groups to be established under the APGCC, coordinated by ACE and supported by
HAPUA.

5.4 RISKMITIGATION FRAMEWORK

Figure 5-1: Key components of Risk Mitigation Framework

Governance l Risk

Framework identification
o Impact
Monitoring Assessment
Mitigation
Plan

Source: Consultant’s elaboration

The above graphic shows the key components of a risk mitigation framework, which it will be important to
introduce and maintain as the development of MPT proceeds.

As has been noted above, the key risks that could hamper MPT development relate to the lack of top-down
engagement at the national and regional level to push the initiative forward. The impact of this could be to
significantly slow down the pace towards day-ahead market implementation and therefore the speed at which
the benefits of regional power trade to end consumers can be achieved.
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An important element of the mitigation plan for overcoming these risks will be the identification of milestone
actions to be completed relating to the implementation of the Enhanced APG MoU. These should be an output of
the work of the Task Forces that will be established to implement the MoU, and the key to successful
implementation will be the close monitoring of progress and a mechanism for engaging all the AMS through SOME
and AMEM to keep up momentum in MPT development.

Similar mechanisms can be proposed for monitoring and maintaining the engagement of the national power
utilities and regulatory authorities, through the APGCC working groups and the input of HAPUA, AERN and the
AMSRB. Again the emphasis should be on clear and frequent communication as issues arise and a commitment
to working together to maintain progress on technical and regulatory harmonisation.
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