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1. Executive Summary

The APEC Energy Working Group (EWG) conducted the Asia-Pacific Economy Cooperation (APEC) Workshop
on Energy Resiliency Principle project from January to February 2022. A total of three virtual workshops
were held to disseminate the APEC Energy Resiliency Principle, share knowledge and experiences on energy
resiliency among APEC member economies, and solicit input for the development of the APEC Energy
Resiliency Guidelines.

1.1. Workshop Overview

In recent years the Asia-Pacific region has experienced frequent natural disasters, causing severe damage to
the energy infrastructure and economy. Thus, building resilient energy systems has emerged as a priority. In
this context, the Energy Ministers of the APEC member economies adopted the Cebu Declaration on East
Asian Energy Security in 2015, affirming the importance of energy resiliency for sustainable development.
Consequently, the Energy Working Group (EWG), led by Japan, developed the APEC Energy Resiliency
Principle, which was endorsed in August 2020. The Principle compiled norms and measures that
stakeholders in each economy should voluntarily consider and implement in order to promote energy
resiliency.

One of the action items identified in the Principle was to develop guidelines based on the Principle to
support formulation of energy resiliency enhancement plans in APEC member economies. In order to ensure
the guidelines reflect the regional diversity and variety of energy resiliency challenges in the APEC region, a
total of three virtual workshops were planned for South America, Northeast Asia, and Southeast Asia to
promote dissemination of the APEC Energy Resiliency Principle for capacity building and facilitate discussions
on energy resiliency for the development of Energy Resiliency Guidelines.

A total of 293 individuals attended the three virtual workshops, including speakers and participants from 12
APEC economies, both developing and developed members (Chile, Chinese Taipei, India, Indonesia, Japan,
Malaysia, Peru, Republic of Korea, Singapore, Thailand, the Philippines, and the United States):

e Government officials from energy agencies in Chile, Chinese Taipei, Japan, the Philippines and the
United States, with technical and policy expertise relevant to energy resiliency challenges and
measures to ensure resilient energy infrastructure in each economy: Ministry of Energy (Chile),
National Energy Commission (Chile), Bureau of Energy (Chinese Taipei), Ministry of Economy, Trade
and Industry (Japan), Department of Energy (the Philippines), and the United States Agency for
International Development (the United States).

e Representatives of energy supply industries implementing various energy resiliency initiatives and
measures: ISA InterChile (Chile), Taipower (Chinese Taipei), National Grid Corporation of the
Philippines (the Philippines), and Pilipinas Shell Petroleum Corporation (the Philippines).

e Representatives of relevant energy consumers or financial institutions with interests in this topic:
BHP Chile (Chile), AXA Climate (Chile), and Mitsui Fudosan (Japan).

e Research institutes, academia, NGOs, and nonprofits involved in R&D activities for energy resiliency
policy and technologies: Asia Pacific Energy Research Centre (Japan), Ewha Womans University
(Republic of Korea), and Philippine Disaster Resilience Foundation (the Philippines).



The workshops featured presentations and discussions on:

e Background of the Energy Resiliency Principle

e Draft Energy Resiliency Guidelines overview

e Government efforts to enhance energy resiliency

e Industry and other stakeholders’ (energy suppliers, energy consumers, financial institutions, and
NGOs) efforts to implement energy resiliency measures

In addition, moderated panel discussions and Q&A sessions were held during which attendees could ask
guestions to speakers, and speakers shared their thoughts and answered the questions.

1.2. Summary Proceedings

The summary proceedings of the three virtual workshops are as follow:

1.2.1. Chile Workshop

The opening session included opening speeches both from the project overseer (Japan) and the host
economy (Chile).

Mr Tetsurou Ito, Director of International Affairs Division, Ministry of Economy, Trade and Industry, Japan,
provided the background and purpose of the Workshop on Energy Resiliency Principle, including the
development of the Energy Resiliency Guidelines.

Mr Francisco Lopez Diaz, Undersecretary of Energy, Ministry of Energy, Chile, highlighted Chile’s needs to
consider natural disasters and climate risks in its policies to develop a resilient energy sector.

The following sessions included presentations on the background of the Energy Resiliency Principle and the
status of development of the APEC Energy Resiliency Guidelines.

Mr Shintaro Fujimori, Chief for Energy Supply and Demand Policy Office, Ministry of Economy, Trade and
Industry, Japan, presented the background and purpose of the Energy Resiliency Principle, which aims to
encourage voluntary efforts to contribute to energy resiliency across APEC economies in the Asia-Pacific
region -- one of the regions most affected by natural disasters.

Ms Nanako Hisamichi, Project Manager, Washington CORE, presented the draft outline of APEC Energy
Resiliency Guidelines to solicit input from the workshop participants. She explained the guidelines will
specify the roles of stakeholders, including governments, energy supply industries, energy consumers, and
financial institutions. The guidelines will discuss five key approaches including: energy resiliency plan,
investment and financing for energy resiliency projects, proper asset management, adoption of emerging
technologies, and multi-stakeholder knowledge sharing.

The panel presentations session included five presentations by speakers from various stakeholder
institutions including government agencies, energy supply industries, energy consumers, and financial
institutions.



Mr Daniel Charlin, Head of Resiliency and Risk Management, Ministry of Energy, Chile, provided an
overview of Chile’s policy making and implementation of energy resiliency and natural disaster risk
management. Chile’s energy sector is exposed to various vulnerabilities and risk factors, including
dependency on imported fuels, few interconnections, and frequent natural disasters. To address those
challenges, the Resiliency and Risk Management Unit under the Ministry of Energy coordinates energy
resiliency efforts in cooperation with public and private organizations. The unit has also created risk
management maps used for resiliency planning. The Ministry is now updating the economy-wide energy
policy as well as disaster risk reduction policy in order to build resilient energy systems.

Ms Johanna Monteiro Zuniga, Electrical Engineer for Planning Department, National Energy Commission,
Chile, discussed the resiliency assessment methodology used for transmission system planning. Chile has
introduced a series of laws, regulations and grid codes that contain language directly related to resiliency in
transmission planning. The National Energy Commission, as the regulatory body for energy systems in Chile,
conducts a resiliency assessment as part of its annual transmission planning study. The Commission has
developed a model to accurately project the likelihood and severity of natural hazards and to identify the
types of threats and resiliency measures that should be prioritized. In addition to introducing new laws and
regulations, economies can promote an ancillary services market as a way of encouraging resiliency projects
in the distribution sector.

Mr Carlos Salamanca, Principal ISO of Interconnections and PPAs, BHP, discussed resiliency efforts by BHP,
a global natural resources company that is one of the largest energy consumers in Chile. In 2007, a massive
earthquake affected the transmission system, caused a power outage, and suspended copper production at
BHP’s mines, resulting in large economic losses. After the incident, BHP installed back-up generation plants
at its mines, and voluntarily reduced electricity consumption to avoid a total economywide blackout. BHP
also prepared and implemented a three-step energy resiliency planning process. In addition, BHP considers
climate resilience as well as environment and community resilience as the basis of its energy resiliency
concept, to improve the company’s preparedness for climate impacts to energy resiliency.

Mr Oscar Alamos, Regulatory Specialist, ISA InterChile, presented energy transmission company ISA
InterChile’s efforts to strengthen the energy resiliency of transmission systems in Chile. ISA’s transmission
lines allow new renewable sources to be connected to the economy’s grid system. Chile is pursuing an
energy transition from imported fossil fuels to electrification based on renewable sources, but it requires a
transmission system that can allow flexibility and accommodate fluctuations in power supply. In order to
address such challenges, ISA has implemented innovative technologies, such as a new 500 kV substation that
incorporates advanced measurement systems and gas-insulated technologies, and a ‘smart’ transmission
system that can control electricity in a dynamic fashion.

Mr Stéphane Godier, Head of Americas, AXA Climate, introduced insurance company AXA Climate’s four
approaches to building disaster resiliency in the energy sector: Education, Services, Consulting, and
Insurance. AXA provides an online education platform to help companies upskill their employees and the
public on sustainability. AXA has created a hazard alert system to help companies monitor natural disaster
risks globally. AXA helps companies understand how climate change may impact their businesses and advises
them on how to adapt their assets and value chains to climate risks. Lastly, AXA offers insurance products
that help companies mitigate volatility risks. In particular, AXA’s parametric insurance, based on climate
indexes, provides companies with compensation for non-physical damages caused by climate disasters —
which contributes to energy resiliency by minimizing risks associated with investing in new energy projects.

Closing remarks were delivered by Mr Ito and Mr Charlin.



1.2.2. Chinese Taipei Workshop

The opening session included opening speeches from the project overseer (Japan) and the host economy
(Chinese Taipei).

Mr Tetsurou Ito, Director of International Affairs Division, Ministry of Economy, Trade and Industry, Japan,
provided background information on the Energy Resiliency Principle and an overview of the workshop
agenda and goals, including the development of the Energy Resiliency Guidelines.

Mr Ming-Chih Chuang, Director, Bureau of Energy, Chinese Taipei, explained the importance of a robust
power system for Chinese Taipei as an island economy. Chinese Taipei is now accelerating the development
of smart grid, microgrid, distributed energy systems, and energy storage infrastructure. He mentioned that
the workshop is intended to share knowledge and experience on energy resiliency in Chinese Taipei and
partnering economies in Northeast Asia.

The following sessions included presentations on the background of the Energy Resiliency Principle and the
status of development of the APEC Energy Resiliency Guidelines.

Mr Shintaro Fujimori, Chief for Energy Supply and Demand Policy Office, Ministry of Economy, Trade and
Industry, Japan, presented the background and purpose of the Energy Resiliency Principle, which aims to
encourage voluntary efforts to contribute to energy resiliency across APEC economies in the Asia-Pacific
region -- one of the regions most affected by natural disasters.

Ms Nanako Hisamichi, Project Manager, Washington CORE, presented the draft outline of the APEC Energy
Resiliency Guidelines to solicit input from the workshop participants. She covered the guidelines’
background and objectives, development timeline, and the roles of stakeholder including governments,
energy supply industries, energy consumers, and financial institutions. She also discussed five key
approaches to energy resiliency, including:

Energy resiliency plan;

Investment and financing for energy resiliency projects;
Proper asset management;

Emerging technologies adoption; and
Multi-stakeholder knowledge sharing.
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The panel presentations session included presentations by speakers from three economies in Northeast Asia
— Chinese Taipei, Japan, and Republic of Korea.

Dr Chin-Chung Wu, Director of the Department of System Operations, Taipower, presented Taipower’s
efforts to strengthen its power system infrastructure resiliency. Faced with various types of energy resiliency
risks, the government has implemented the relevant Critical Infrastructure Protection Act, which requires all
critical infrastructure to implement risk assessment; prepare a protection plan; and conduct regular drills.
Taipower’s facilities are considered to be critical infrastructure, and thus are required to establish safety
protection plans. To improve power system resiliency, Taipower introduced a number of measures for quick
post-disaster recovery, including training employees for emergency response and implementing hardening
measures for energy infrastructure. Taipower is the first power company in the world to establish a dual-
master synchronous operation scheme system to ensure stable and reliable system operation. It also
launched a new electricity trading platform to obtain sufficient ancillary services to address the challenges



caused by the intermittent nature of renewable energy to ensure stable electricity supply.

Mr Yukikazu Kawahigashi, Executive Manager of the Project Planning Division of the Environment and
Energy Service Department, Mitsui Fudosan, discussed approaches the real estate company has
implemented to strengthen energy resiliency in its Nihonbashi Smart City Project. The regional energy center
utilizes a large-scale co-generation system fueled by pipeline gas from medium-pressure gas pipelines, which
are resistant to disasters, to provide a stable supply of electricity and heat in the surrounding areas. The co-
generation system installed underground enables the energy center to continue generating electricity and
heat even if there is a widespread blackout caused by strong earthquakes or other disasters. The plant is also
strengthened by concrete walls and a 30 cm-thick waterproof door for extra protection from flood waters.
Lastly, the energy center incorporates the latest ICT to forecast energy demand and control equipment to
improve operational efficiency.

Dr Jin Hur, Professor of the Department of Climate and Energy Systems Engineering, Ewha Womans
University, introduced a proposed cascading outage analysis method and new energy resilience strategies in
the Republic of Korea. Utility companies in the economy are required to perform an evaluation of possible
cascading outages in accordance with the North American Electric Reliability Corporation (NERC) standard.
Under the new resiliency strategy, prepared by Dr Hur’s team and Korea Electric Power Corporation
(KEPCOQ), a single transmission owner in Korea, will enable cascading mitigation and fast restoration using
variable generating resources, such as wind and solar generating resources.

Closing remarks were delivered by Mr Ito and Mr Chuang.

1.2.3. The Philippines Workshop

The opening session included opening speeches from the project overseer (Japan) and the host economy
(The Philippines).

Mr Tetsurou Ito, Director of International Affairs Division, Ministry of Economy, Trade and Industry, Japan,
provided the background of the Energy Resiliency Principle and an overview of the Philippines workshop
agenda and goals, including dissemination of the Principle, sharing of knowledge and experiences on energy
resiliency in the economy, and the development of the Energy Resiliency Guidelines.

Mr Felix William B. Fuentebella, Senior Undersecretary of Energy, Department of Energy, the Philippines,
emphasized the importance of a resilient energy sector due to the Philippines’ vulnerability to natural and
human-induced hazards. He emphasized the importance of multistakeholder and multilateral collaborations
to improve resiliency through technical assistance and funding. Finally, he encouraged the participants to
work together to achieve the common goal of achieving energy resiliency around the world.

The following sessions included presentations on the background of the Energy Resiliency Principle and the
status of development of the APEC Energy Resiliency Guidelines.

Mr Yuya Uno, Deputy Director of Energy Supply and Demand Policy Office, Agency for Natural Resources
and Energy, Ministry of Economy, Trade and Industry, Japan, presented the background and purpose of the
Energy Resiliency Principle, which aims to encourage voluntary efforts to contribute to energy resiliency
across APEC economies in the Asia-Pacific region -- one of the regions most affected by natural disasters.

Ms Nanako Hisamichi, Project Manager, Washington CORE, presented the draft outline of the APEC Energy
Resiliency Guidelines to solicit input from the workshop participants. She covered the guidelines’
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background and objectives, development timeline, and the roles of stakeholder including governments,
energy supply industries, energy consumers, and financial institutions. She also discussed five key
approaches to energy resiliency, including:

Energy resiliency plan;

Investment and financing for energy resiliency projects;
Proper asset management;

Emerging technologies adoption; and
Multi-stakeholder knowledge sharing.

vk wn e

The panel presentations session included five presentations by speakers from various stakeholders including
a government agency, an energy supply company, a nonprofit organization, and an international aid
organization.

Mr Giovanni Randolfo A. Galang, Assistant Vice President and Head of the Technical Management
Department, National Grid Corporation of the Philippines, introduced the preparedness and resiliency
measures of National Grid Corporation (NGCP) - the economy’s sole transmission services provider - to
mitigate the impact of disasters on its transmission facilities. NGCP’s Integrated Disaster Action Plan serves
as the general framework that prescribes end-to-end emergency and rehabilitation procedures. NGCP has
implemented various disaster management measures, such as provision of sufficient backups for emergency,
emergency restoration systems, steel poles, spare transformers, and mobile transformers as well as
empowerment of partner communities through disaster risk reduction trainings. NGCP’s Overall Command
Center serves as its communication arm coordinating response, resource mobilization, and information
management during disaster operations and other events. In addition, NGCP is using maps for various
hazards as well as adapting emerging technologies, such as energy storage systems and smart grid, to
support the integration of increasing amounts of renewable energy into the grid.

Ms Lorelie Quiambao Osial, President and CEO, Pilipinas Shell Petroleum Corporation, highlighted Pilipinas
Shell’s energy resiliency initiatives in the Philippines. Pilipinas Shell has been working to improve its supply
chain to achieve a more affordable and reliable energy supply, for example, transforming the Tabangao
Refinery to Shell Import Facility Tabangao, a world class import terminal which is pivotal in strengthening the
supply chain. Shell PLC also invests in diversification of energy sources, including renewables and new
energies, and manages the environmental impact of its terminals and depots, by complying with
environmental regulations and standards for their emissions and effluence.

Mr Rene Jose Sayoc Meily, President, Philippine Disaster Resilience Foundation, presented a private
sector-led energy resiliency effort in the Philippines. Philippine Disaster Resilience Foundation (PDRF)
operates the first private sector-led Emergency Operations Center (EOC) in the region, which operates 24/7
using advanced communications software, and technology to monitor climate related and other natural
hazards. In 2018, the government and PDRF updated the 2002 National Energy Contingency Plan. Based on
the plan, PDRF and the government conduct joint planning, simulations, and drills in preparation for large
scale earthquakes in Metro Manila. Also, PDRF supports building the disaster response capabilities of Task
Force Kapatid, and offers training to help energy sector stakeholders be prepared for future catastrophes.
PDRF is also promoting several disaster risk financing options, such as a climate resiliency bond and
insurance.

Mr Michael O. Sinocruz, OIC-Director of Energy Policy and Planning Bureau, Department of Energy, the
Philippines, introduced the Department’s various policy measures to enhance the economy’s energy
resiliency. It issued the Department Circular No. DC2018-01-0001, which is called Energy Resiliency Policy
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(ERP), that provides the legal basis for energy resiliency efforts in the economy and developing resiliency
standards. To ensure continuous policies, the energy resiliency is integrated in the “Philippine Energy Plan”
that covers the period of 2020 to 2040. ERP created the Task Force on Energy Resiliency, which is composed
of various stakeholders in the energy sector and is automatically activated when an emergency or a natural
disaster occurs to convene meetings to look at preparedness, stockpiling, systems, and related issues. ERP
requires all energy industry stakeholders to submit a Resiliency Compliance Plan (RCP) that contains
structural and non-structural measures to strengthen energy resiliency. Lastly, the Department is currently
updating the National Energy Contingency Plan (NECP) in preparation for a large-scale earthquake in the
greater Metro Manila area, aiming to harmonize the energy sector’s system response with pre-identified
disaster scenarios.

Mr John Aaron Edgar, Office Director for Environment, United States Agency for International
Development-Philippines, introduced the tools that the United States Agency for International Development
(USAID) has proposed to use in enhancing energy resiliency financing in the Philippines. In 2020, USAID, in
partnership with the Philippine government, launched a key resilience initiative, called Energy Secure
Philippines (ESP), to help the economy enhance energy reliability and security given the nature of its unified
power system. Under the ESP, USAID is also implementing several energy resiliency activities, including a
grant center contract and a review of RCPs submitted from over 230 facilities. USAID is now supporting the
government to create an “Energy Resilience Scorecard”, which depicts broader risk modeling and measures
resiliency performance against the Philippines’ and international resiliency benchmarks. The scorecard is
expected to serve as a valuable guide for policy formulation, targeted training on energy resiliency, and
evidence-based decision making on resource allocation.

Closing remarks were delivered by Dr Kazumoto Irie, President, the Asia Pacific Energy Research Centre,
and Mr Sinocruz.

1.3. Participant Feedback

62 attendees completed the project evaluation surveys. The majority of survey respondents agreed that the
workshops’ objectives were met; they were well organized and easy to follow; and they provided a good
opportunity to facilitate knowledge sharing as well as consider broad aspects of energy resilience-related
activities. Some survey respondents suggested lengthening the event to allow more discussion; including
viewpoints from a broader range of economies and professions; and hosting in-person events in the future
instead of virtual workshops.

As key takeaways from the workshops, many respondents emphasized the importance of financing, use of
emerging technologies, multi-stakeholder engagements, proper assessment, consideration of human-
induced disasters in resiliency planning, diversification of energy resources, development of business
continuity plans, and provision of proper training.

Regarding suggestions for future APEC capacity building activities, the respondents called for development
of sector specific and disaster specific guidance, as well as knowledge sharing and trainings through further
similar workshops and webinars to share best practices, data, and information related to energy resiliency.
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1.4.

14.1.

Conclusion and Next Steps

Key Findings: Key Stakeholders’ Roles and Energy Resiliency Approaches

The following sections summarize key takeaways for the roles of stakeholders and energy resiliency
measures.

Governments

Governments play key roles in supporting energy resiliency by recognizing its importance in policy
statements and establishing relevant legal frameworks such as Chile’s National Energy Policy 2018-
2022, the Philippines’ Energy Resiliency Policy, and Chinese Taipei’s relevant Critical Infrastructure
Protection Act, which set out energy resiliency as one of key pillars of the economy-wide energy
policy.

Regulators can promote energy resiliency by making it one of the key considerations during
infrastructure planning. For example, the National Energy Commission of Chile integrates energy
resiliency into transmission risk assessments. It is important to consider the cost impact of resiliency
measures to ensure a stable and affordable energy supply.

A multi-stakeholder approach is essential to enhance energy resiliency. Governments can facilitate a
holistic approach for energy resiliency by establishing a centralized coordination group, such as the
Philippine government’s Task Force on Energy Resiliency (TFER), which promotes coordination
between government agencies, energy supply industries, and non-government organizations for
timely disaster response and recovery.

Risk assessment provides the basis for effective resiliency planning. Governments can improve
energy resiliency by providing stakeholders with tools to assess vulnerabilities of the economy’s
energy systems and to identify the gaps and areas for enhancement. The Chile Ministry of Energy’s
online platform provides risk maps that are used by the independent system operator (ISO) and
energy supply companies, and the Philippines’ hazard maps provide risk insights for the National
Grid Corporation of the Philippines (NGCP).

Governments play key roles in facilitating the formulation of energy resiliency plans in the energy
industry as shown in the example of the Philippines’ Energy Resiliency Policy, which requires all
energy industry stakeholders, including electric cooperatives and distribution utilities, to submit a
“Resiliency Compliance Plan (RCP).”

Governments can encourage investment in energy resiliency through various financial incentives,
such as tax credits, subsidies, or energy tariffs. For example, Mitsui Fudosan’s Nihonbashi Smart City
Project received partial subsidies from the central government of Japan and the Tokyo metropolitan
government as the project contributes to improving Tokyo’s resiliency.

Energy Supply Industries

Energy supply industries can strengthen energy resiliency by taking a proactive approach to
enhancing energy resiliency. Energy supply organizations, such as the National Grid Corporation of
the Philippines (NGCP) and Taipower, have conducted risk assessments and developed energy
resiliency plans that contain preparedness, response, and recovery measures to minimize the impact
of disasters on energy systems.
Training staff to build response capabilities is important to enable quick response and recovery from
disasters. Taipower periodically conducts exercises and drills based on various risk scenarios to
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improve disaster management capabilities. The Philippine Disaster Resilience Foundation (PDRF)
offers training to help energy sector stakeholders be prepared for future catastrophes. It offers
training courses on natural disaster response as well as business continuity. Training also provides an
opportunity to review and make continuous improvement in energy resiliency planning.

Energy supply industries play important roles in investing and deploying innovative technologies to
enable the energy infrastructure to adapt, respond to, and recover from a disaster more quickly. For
example, electricity supply industries have implemented smart transmission systems, energy
storage, and distributed energy resources to enhance the flexibility of grids. Al and loT are also used
to improve the management of energy systems and resources.

Energy supply industries can encourage financing in energy resiliency measures by creating and
sharing business cases, which will help raise awareness of the importance of energy resiliency and
build a consensus within organizations to invest in energy resiliency.

Establishing a central coordinating body for crisis management can be an effective approach to
coordinate multiple organizations’ emergency responses and pool and allocate resources for quick
response and recovery as shown in the cases of Taipower’s Emergency Operation Center and NGCP’s
Overall Command Center.

Energy Consumers

Energy consumers can strengthen energy resiliency by implementing hardening measures of energy
systems as well as ensuring back-up generation. For example, Mitsui Fudosan has installed large-
scale gas co-generation system (CGS) within their commercial buildings to enable business continuity
during any unexpected power outages. The CGS systems can also supply electricity to nearby
buildings.

Energy consumers can improve energy resiliency by incorporating a systematic approach to asset
management and resiliency planning. For example, BHP implemented energy resiliency measures
using a systematic process of analyzing and evaluating disaster risk for its energy systems and
business.

Energy consumers can join forces to form a private sector-led disaster management organization,
such as the Philippine Disaster Resilience Foundation (PDRF), to coordinate emergency
preparedness, response, and recovery efforts as well as knowledge sharing for capacity building.

Financial Institutions

Financial institutions can encourage funding in energy resiliency by developing indicators or
measurement tools. For example, USAID partnered with the Philippine Department of Energy to
launch the $34 million Energy Secure Philippines (ESP) initiative for various energy resiliency efforts,
including an Energy Resilience Scorecard which will support evidence-based decision making on
energy resiliency.

Insurance companies can contribute to energy resiliency by developing and disseminating new
insurance products that reduce the impacts of supply outages and natural and/or human induced
disasters on social activities and businesses, taking into account risks in each region. For example,
AXA Climate’s parametric insurance provides companies compensation for non-physical damages
caused by climate impacts.

Financial institutions introduce alternative, innovate financing mechanisms to encourage
investments in energy resiliency, such as a climate resiliency bond which is being proposed by the
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UN Development Programme (UNDP) and BPI Capital and supported by the Philippine Department
of Energy.

1.4.2. Next Step

e Develop an indicator or tools to evaluate the impacts of energy resiliency projects to encourage
financing - energy resiliency projects are not always prioritized in the investment decision making
process. Providing a matrix that indicates the measurable benefits of energy resiliency projects can
aid decision making. Encouraging financial institutions to participate in the energy resiliency dialogue
is also important to communicate the value of energy resiliency projects among financial
communities and to facilitate partnerships to invest in such projects.

e Holding regular meetings or workshops to continue knowledge sharing and capacity building on
energy resiliency - enhancing energy resiliency requires a holistic approach, which can be achieved
through collaboration between the public and private sectors across different industries and
segments. A hybrid virtual and in-person workshop would be desirable as many participants in this
project’s workshops expressed interest in having more interaction with experts and other
participants. Collaboration and partnerships can further encourage sharing expertise, best practices,
and lessons learned in energy resiliency. Sharing energy resiliency project outcomes among member
economies can help create business cases which can be used to gain support for energy resiliency
projects.

e Developing sectoral guidelines — the optimal energy resiliency approach can differ by the
circumstances of sector. In the future — separate electricity, gas, and oil sectoral guidelines should be
developed to provide specific guidance to stakeholders in each sector.

e Promoting public and private collaboration to develop energy resiliency tools — there are many
technologies that can enhance energy resiliency efforts, including hazard maps, large-scale energy
storage systems, microgrids, and distributed energy systems. Collaboration can help improve
technology and bring down the cost of introducing these technologies to many parts of APEC region.

2. Background

Energy, ranging from oil, coal, natural gas to electricity, provides the basis for many social and economic
activities. A stable and affordable energy supply is essential to achieve sustainable development in all
economies and regions. In this regard, energy resiliency — the ability to secure a stable energy supply by
effectively dealing with disasters (both natural and human-induced disasters) — is essential to achieving
energy security and sustainable development. The Asia-Pacific region has been faced with frequent natural
disasters, causing severe damage to the energy infrastructure and economy. Thus, building energy systems
which are resilient against disasters in the APEC region has emerged as a priority.

In this context, the Energy Ministers of Member Economies of the Asia-Pacific Economic Cooperation (APEC)
affirmed the importance of energy resilience to promoting energy security and achieving sustainable
development in the 2015 APEC Energy Ministerial Meeting held in Cebu, Philippines. The meeting, focused
on the theme “Towards an Energy Resilient APEC Community,” resulted in the Cebu Declaration on East
Asian Energy Security. Since then, the Energy Working Group (EWG) and Energy Resiliency Task Force (ERTF)
have facilitated discussions on energy resiliency among APEC member economies. As a result, EWG, led by
Japan, has developed the APEC Energy Resiliency Principle with the support of ERTF and APEC member
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economies. The Principle, which was endorsed at the EWG59 meeting held in August 2020, compiled norms
and measures that stakeholders in each economy should voluntarily pay attention to and implement in order
to improve energy resiliency.

One of the action items identified in the Principle was to develop guidelines based on the Principle to
support formulation of energy resiliency enhancement plans in APEC member economies. In order to ensure
the guidelines reflect the regional diversity and variety of energy resiliency challenges in the APEC region, a
total of three virtual workshops were planned for South America, Northeast Asia, and Southeast Asia to
promote dissemination of the APEC Energy Resiliency Principle for capacity building and facilitate discussions
on energy resiliency for the development of Energy Resiliency Guidelines.

3. Workshop Methodology

A total of three virtual workshops were held from January to February 2022 to disseminate the APEC Energy
Resiliency Principle, share knowledge and experiences on energy resiliency among APEC member
economies, and solicit input for the development of APEC Energy Resiliency Guidelines. Each workshop was
held in partnership with a different host economy, covering three different APEC regions to ensure a diverse
range of experience and viewpoints.

The workshops were held according to the following schedule.

Table 1 Workshop on Energy Resiliency Principle Schedule

Region Date and Time Host Economy
South America Monday, 17 January 2022 Chile
9:00 AM-11:30 AM (Chile time)
Northeast Asia Thursday, 20 January 2022 Chinese Taipei
9:00 AM-11:00 AM (Chinese Taipei time)
Southeast Asia Wednesday, 16 February 2022 The Philippines
9:00 AM-11:30 AM (The Philippines time)

Each workshop invited key policy and industry stakeholders which support energy resiliency efforts in the
respective APEC host economy. The workshops featured presentations and discussions on:

e Background on Energy Resiliency Principle

e Draft Energy Resiliency Guidelines

e Government efforts to enhance energy resiliency

e Industry stakeholder (energy suppliers, energy consumers, and financial institutions) efforts to
implement energy resiliency measures

Please see the Appendix for the workshop agendas. The presentation slides are available in the Annex.
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4. Participating Economies and Organizations

A total of 342 individuals registered for the three workshops, and a total of 293 individuals participated. The
participants were from 12 economies including: Chile, Chinese Taipei, India, Indonesia, Japan, Malaysia,
Peru, Republic of Korea, Singapore, Thailand, the Philippines, and the United States.

Representatives of the following organizations participated as speakers in the workshops:

Table 2 List of Speakers

Economy Organization Name Gender
BHP Chile Mr Carlos Salamanca M
. Mr Daniel Charlin M
Ministry of Energy -
Chile Undersecretary Francisco Lopez M
National Energy Commission Ms Johanna Monteiro Zuniga F
ISA InterChile Mr Oscar Alamos M
AXA Climate Mr Stéphane Godier M
. .. | Taipower Dr Chin-Chung Wu M
Chinese Taipei - -
Bureau of Energy Mr Ming-Chih Chuang M
Asia Pacific Energy Research Centre Dr Kazumoto Irie M
Washington CORE Ms Nanako Hisamichi F
. Mr Shintaro Fujimori M
Japan Ministry of Economy, Trade and
Mr Tetsurou Ito M
Industry
Mr Yuya Uno M
Mitsui Fudosan Mr Yukikazu Kawahigashi M
Republic of . . .
Ewha Womans University Dr Hur Jin M
Korea
Senior Undersecretary. Felix William M
Department of Energy B. Fuentebella
Mr Michael O. Sinocruz M
o National Grid Corporation of the . .
The Philippines I Mr Giovanni Randolfo A. Galang M
Philippines
Pilipinas Shell Petroleum Corporation | Ms Lorelie Quiambao Osial F
Philippine Disaster Resilience .
. Mr Rene Jose Sayoc Meily M
Foundation
The United United States Agency for
. Mr John Aaron Edgar M
States International Development
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Figure 1 Photo of Workshop on Energy Resiliency Principle (Chile Workshop, January 17, 2022)

Spranng: 024 U5 (Cotuogt), Susan Barnes [

Ava Malsune

Source: Washington CORE

5. Workshop Sessions Summary

5.1. Chile Workshop
5.1.1. Session 1. Opening Session
Opening Remarks from Project Overseer

Mr Tetsurou Ito, Director of International Affairs Division, Agency for Natural Resources and Energy, Ministry
of Economy, Trade and Industry of Japan

Mr Ito provided the background of the Energy Resiliency Principle. In recent years, various natural disasters
have occurred across the world due to the effects of global warming. In APEC, the importance of energy
resiliency was confirmed at the Energy Ministers' Meeting held in Cebu, the Philippines in October 2015.
Furthermore, in August 2020, the APEC EWG formulated the “Energy Resilience Principle,” a set of norms
and concrete measures for enhancing energy resilience.

In this context, the Workshop on Energy Resiliency Principle was planned to improve the capacity of APEC
members by disseminating the APEC Energy Resiliency Principle; and to share knowledge and experiences on
energy resiliency in public and private organizations in order to develop APEC Energy Resiliency Guidelines.

Opening Remarks from Host Economy
Mr Francisco Lopez Diaz, Undersecretary of Energy, Ministry of Energy of Chile

Mr Diaz highlighted that in Chile, 77 percent of greenhouse gas emissions are linked to the energy sector. At
the same time, the energy sector is leading Chile’s decarbonization plan as the economy is committed to
reaching carbon neutrality by 2050, focusing on the following steps:

1. Obtain 80 percent of energy needs from renewable generation by 2030;
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2. Phase out all coal fire power plants by 2040;

3. Promote energy efficiency in construction and industry; and

4. Replace fossil fuels with electricity in the transportation sector. This includes requiring all new light
and medium vehicles to be electric by 2035, and developing a green hydrogen economy.

At the same time, Chile faces the highest risk of disaster amongst OECD members, according to the World
Risk Report 2021. The economy is exposed to a wide range of natural disasters, including earthquakes,
tsunamis, tidal waves, volcanic eruption, floods, and landslides. That is why Chile needs to consider disaster
and climate risk in its policies to develop a resilient energy sector. It is also highly important to work together
with the private sector to consider the risks facing the economy’s energy system and find a way to minimize
the potential impacts.

The government of Chile hopes that this workshop helps to improve the dialogue between economies on
energy resiliency in the APEC region, generating synergies between governmental and international agencies
and private companies in order to improve energy resiliency, risk management, and risk reduction for
disasters.

5.1.2. Session 2. Presentation of Energy Resiliency Efforts
Background and Purpose of the Energy Resiliency Principle

Mr Shintaro Fujimori, Chief for Energy Supply and Demand Policy Office, Agency for Natural Resources and
Energy, the Ministry of Economy, Trade and Industry of Japan

Mr Fujimori presented the background and purpose of the APEC Energy Resiliency Principle, explaining that
Asia-Pacific is one of the regions most affected by natural disasters. After the adoption of the Cebu
Declaration that affirms the importance of energy resiliency, the Principle was formulated to encourage
voluntary efforts to contribute to energy resiliency across APEC economies. Investing in energy resiliency
should be regarded as a socially sustainable activity, contributing to the achievement of the UN Sustainable
Development Goals.

Development of APEC Energy Resiliency Guidelines
Ms Nanako Hisamichi, Project Manager, Washington CORE

Ms Hisamichi presented the draft outline of APEC Energy Resiliency Guidelines to solicit input from the
workshop participants. She covered the guidelines’ background and objectives, development timelines, and
the roles of stakeholder including governments, energy supply industries, energy consumers, and financial
institutions. She also discussed five key approaches to energy resiliency, including:

Energy resiliency plan;

Investment and financing for energy resiliency projects;
Proper asset management;

Emerging technologies adoption; and
Multi-stakeholder knowledge sharing.

vk wnNE
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5.1.3. Session 3. Panel Presentations

Panel Presentation #1 — Policy Making and Implementation Addressing Energy Resiliency: Resilience and
Risk Management

Mr Daniel Charlin, Head of Resiliency and Risk Management, Ministry of Energy of Chile

Mr Charlin provided an overview of Chile’s policy making and implementation for energy resiliency and
natural disaster risk management.

e Lessons learned from past natural disasters

Chile’s energy sector is exposed to various vulnerabilities and risk factors, including a high dependency on
imported fossil fuels, few electricity and gas interconnections, and frequent natural disasters such as
earthquakes, tsunamis, volcanic eruptions, wildfires, and extreme weather. Chile has implemented a number
of measures to enhance energy resiliency. For example, Chile has enhanced interconnection of electrical
equipment, updated seismic technical specifications, and provided recommendations for seismic verification
since the 8.8-magnitude earthquake on February 27, 2010, which resulted in large scale damage to the
electricity infrastructure.

e Resiliency and Risk Management Unit

The Resiliency and Risk Management Unit established under the Ministry of Energy plays an important role
in integrating the concept of resiliency into the energy policies as well as disaster prevention and
management practices. The unit coordinates energy resiliency efforts in partnership with various public and
private organizations in Chile as well as with international organizations. Chile has worked with the Coalition
for Disaster Resilient Infrastructure (CDRI) to review how to improve the resiliency of generation,
transmission, and distribution; and with the Inter-American Development Bank (IDB) and Latin American
Energy Organization (OLADE) to develop a regional toolbox that guides the management of energy
information.

Figure 2 Organization Chart of Resilience and Risk Management Unit
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e Creation of risk maps

The Resiliency and Risk Management Unit has created an online platform, which provides access to various
risk management maps, which show the locations of transmission lines and natural disasters, such as fires or
tsunamis. The maps are used for resiliency planning by independent system operator (ISO), energy
companies, and other relevant institutions. For example, if a fire comes close to transmission lines, the
platform automatically sends email alerts to advise private companies and institutions. The map also shows
the number of people without electricity supply across different local jurisdictions.

Figure 3 Energy Ministry’s Risk Management Map

Tools - Risk management map viewer

This platform:

It is used by energy
companies

It is used by the IS0 and
other institutions

It is recognized in the
January/February 2022
edition of the IEEE
Power & energy
magazine

Source: Energy Ministry of Chile

e Updating energy resiliency policies

The Ministry is now updating the economy-wide energy policy, titled “National Energy Policy 2018-2022",
with three priorities: (1) monitoring security; (2) incorporating resiliency into development; and (3)
promoting energy sufficiency, in order to build resilient and efficient energy systems.

In addition, Chile has developed the “National Policy for Disaster Risk Reduction for 2020-2030”. This
economy-wide policy for disaster risk reduction identifies five priorities:

Understanding disaster risk;

Strengthening the governance of disaster risk management;
Planning and investing in disaster risk reduction for resilience;
Providing effective and efficient response; and

Promoting sustainable recovery.

vk wNE
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Panel Presentation #2 — Resilience Assessment Methodology in the Chilean Transmission System

Ms Johanna Monteiro Zuniga, Electrical Engineer for Planning Department, National Energy Commission of
Chile

Ms Monteiro discussed the resiliency assessment methodology that is used for transmission system planning
in Chile.

e Legal framework for energy resiliency

Chile has introduced a series of laws, regulations and technical grid codes that guide transmission planning.
The Electric Services General Law is the main law for the energy sector in Chile. The Law was modified in
2016, introducing a transmission sector reform and creating the new ISO. In 2017, the Transmission Planning
Regulation was introduced to provide guidance in terms of planning methodology. In 2021, the Planning and
Transmission Regulation was introduced, maintaining the transmission planning methodology as well as
discussing open access rules to the electrical system. Finally, Chile has released a series of technical grid
codes related with energy resiliency. Each of these regulations contain language directly related to resiliency
in transmission planning.

Figure 4 Legal Framework Related to Resiliency in Chile
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e Resiliency assessment in transmission planning

In accordance with the resiliency requirements from the legal framework for energy resiliency, the National
Energy Commission (CNE), the regulatory body for energy systems in Chile, conducts a transmission planning
study annually. Based on the results of the annual study, a transmission expansion plan is developed in
collaboration with the transmission industry. A resiliency assessment is required as part of the transmission

planning, and it considers the events such as tsunamis, fuel price shocks, delays in the commissioning of new
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power plants, and extreme hydrological conditions.

The resiliency assessment methodology consists of four main steps: (1) set scope, (2) define impact, (3)
define risk, and (4) define solution. The assessment evaluates natural disasters. To enhance the resiliency
assessment, CNE seeks to secure historical data on past disasters from the Chilean ISO and other institutions
and develop a model to accurately project the likelihood and severity of natural hazards based on the
changing environment due to climate change.

Because it is not possible for CNE to address every threat, CNE uses a matrix to rate each threat by likelihood
and severity and identifies the types of threats for which resiliency measures should be prioritized in a given
year.

Figure 5 Risk Matrix Used for Resiliency Assessment
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There are also different resiliency measures required in different stages of an event, including: hardening
measures (preparedness); operational measures (response); and quick recovery measures (recovery).
Physical measures such as building new transmission assets are often very costly, so the resiliency
assessment methodology suggests prioritizing the most cost-efficient solutions across different resiliency
measures.

e Investment in the distribution sector

As it might be difficult to introduce a new law or regulation to ensure resiliency should be considered as a
priority, economies can promote an ancillary services market as an approach to encouraging new projects in
the distribution sector. Also, establishing a local-level system recovery plan —in addition to an economy-
wide plan targeting the transmission sector — may encourage resiliency investments such as back-up
generation in the distribution sector.
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Panel Presentation #3 — Multi-Stakeholder Approach for Energy Resilience against Earthquakes and Other
Disasters in Chile — Mining View

Mr Carlos Salamanca, Principal ISO of Interconnections and PPAs, BHP

Mr Salamanca discussed the efforts of BHP, an international natural resources company and large energy
consumer, to enhance energy resiliency against earthquakes and other natural disasters in Chile.

BHP owns three large copper mines in Chile, including Escondida — the largest copper mine in the world. As
of 2020, the three BHP mines represented 23 percent of copper production, and 8.7 percent of annual
energy demand in Chile. In fact, Escondida is the biggest electricity consumer connected to the economy’s
grid system.

e Lessons learned from 2007 Tocopilla earthquake

On November 14, 2007, a 7.7-magnitude earthquake (Tocopilla) occurred in Chile, which severely affected
the transmission system and caused a power outage for about 35 hours at BHP mines. The economic losses
due to suspended copper production amounted to $34 million in total. This event made BHP more aware of
the importance of energy resiliency to its business continuity as well as to its long-term business success.

Since then, BHP has taken various measures to secure a stable electricity supply and mitigate the impact of
any natural disasters on copper production. The company installed back-up generation, which later become
a common practice among all medium and large companies in energy-intensive industries in Chile, such as
forestry and mining. Large companies like BHP sell back reductant electricity to the power grid. As the
economy has high frequencies of natural disasters such as earthquakes, tsunamis and volcanic eruptions,
Chile’s energy consumers like BHP have voluntarily reduced their electricity consumption to avoid a total
blackout in the event of any disruptions to power supply. Thanks to the post-2007 improvements, BHP is
now able to restore electricity supply within an average of one or two hours after a natural disaster such as
an earthquake.

e BHP’s energy resilience planning

BHP recognizes sustainability is integral to the company’s business. Building energy resilience to the physical
impacts of earthquakes and other disasters is essential to long-term business success with sustainability.

BHP’s energy resilience planning process consists of the following three steps:

e (1) Scope: Analyze the problem (e.g., how historic events have affected the company’s business),
and set a boundary (“sphere of influence”) of the event’s impacts on the company’s business.

e (2) Assess: Identify risks and assess how all the different actors within the company’s sphere of
influence view these risks.

e (3) Implement: Produce a guideline for these resiliency plans and implement these practices and
plans in the company’s processes.
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Figure 6 BHP’s Energy Resilience Planning Process
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In addition, BHP has increased its preparedness for climate change in order to improve energy resiliency. As
the basis of its energy resiliency concept, BHP considers other aspects that are also impacted by climate
change, such as supporting resiliency planning in its host communities (“community resilience”) or
contributing to the resiliency of the environment (“environmental resilience”), together to improve the
ability of its business to be ready for future impacts.

Panel Presentation #4 — Challenge of Resilience in the Energy Transition
Mr Oscar Alamos, Regulatory Specialist, ISA InterChile

Mr Alamos presented the energy transmission company ISA InterChile’s efforts to strengthen the energy
resiliency of Chile’s transmission system.

The ISA Group is a business group with more than 50 years of experience in the energy and
telecommunications sectors and is currently the largest electricity transmission company in South America,
managing and operating more than 47,000 km of transmission lines through its affiliates.

e InterChile’s transmission system in Chile

InterChile, an ISA affiliate in Chile, was created in 2012, after ISA received a contract from the Chilean
government to construct, operate, and maintain 784 km of transmission lines, which have been in operation
since May 2019. This project has allowed new sources of renewable energy, such as solar installations in the
desert of Atacama in central Chile, to be connected to the economy’s grid system.

Due to the intensifying natural disasters caused by climate change, Chile is seeking an aggressive energy
transition from reliance on imported fossil fuels towards electrification based on renewable sources, which
will also help reduce greenhouse gas (GHG) emissions. However, this transition will require a transmission
system that allows flexibility in the network in order to accommodate fluctuations in power supply during
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the transition to solar and wind energy. In December 2021, a consortium led by ISA Group was selected to
build and operate the Kimal-Lo Aguirre project, one of the largest high-voltage electric power transmission
projects in Chile and in South America.

e Innovative solutions in the transmission system

ISA has implemented innovative technologies to enable the network to adapt, respond, and recover more
quickly to build more robust transmission systems. For example, a new 500 kV substation incorporates
advanced measurement systems with fiber optics that improve the response time. It also uses gas-insulated
technologies that reduce the space required for construction and maintenance requirements for of the
facility.

ISA also introduced ‘smart’, flexible transmission systems, utilizing groundbreaking technologies from key
global vendors such as GE, ABB, Siemens, and Hyosung. Incorporating cutting-edge technology allows the
company to control electricity in a dynamic fashion and increase the protection capacity of the transmission
line under certain conditions.

Figure 7 ISA’s ‘Smart’ Transmission System
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Panel Presentation #5 — How the Energy Sector Can Build Resiliency by Adapting to Climate Change?
Mr Stéphane Godier, Head of Americas, AXA Climate

Mr Godier introduced the insurance company AXA Climate’s approaches to helping the energy sector in
Chile build resiliency against climate challenges, illustrating how financial institutions can help navigate
investments in energy resiliency.

e Approaches to disaster resiliency in the energy sector

As an insurer, AXA Climate helps companies in the energy sector ensure energy resiliency against natural
disasters and other catastrophes through four approaches:

1. Education: AXA provides an online platform to help companies engage and upskill their
employees and the public for the transition to sustainability. The platform features six courses
and over 50 microlearning chapters (videos and quizzes) on the science behind sustainability.

2. Services: AXA has created a hazard alert system to help companies monitor natural disaster risk
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globally and deal with hazards. The alert system uses multiple communication channels to warn
companies of hazards in advance (including floods, storms, earthquakes, wildfires, and
tsunamis), so the companies can quickly respond and recover from the hazards.

Consulting: AXA helps companies understand how climate may impact their business and guides
them on how they should adapt their assets and value chain to climate change — using climate
change modeling resources, such as different scenarios of the Intergovernmental Panel on
Climate Change (IPCC) and models from the Coupled Model Intercomparison Project 5 (CMIP5)
over 2030 and 2050 horizons. The company leverages its climate expertise and data science
knowledge to create a climate forecast and build climate indexes to better understand climate
change and its impact on businesses. In particular, AXA’s Climate Adaptation Advisory services,
relying on insurance data and scientific modeling, help companies integrate climate risks into
their prevention and insurance decisions and comply with climate-related disclosure objectives.
Insurance: AXA helps companies in the energy sector to ensure energy resiliency against natural
disasters and catastrophes. Insurance is the way to mitigate risk on volatility and make sure that
financial compensation is given.

Figure 8 AXA’s Natural Catastrophe Risk Alert System
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Parametric insurance for climate risks

Insurance normally protects businesses from physical damage to their assets. It does not generally protect
businesses from losses caused by a lack of renewable energy resources, such as wind, sunlight, or water. To
cover such circumstances, AXA introduced parametric insurance based on climate indexes, to provide
companies compensation for non-physical damages caused by climate disasters.

AXA’s parametric insurance relates the volatility of a climate factor to a real loss in business operation. AXA
calculates this correlation between the weather peril and the business losses based on the financial data of
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its clients. For example, AXA measures how much wind or water is necessary for renewable energy
production. Once AXA establishes the baseline on the required resources and available resources for energy
production, AXA provides compensation to companies for the loss caused by lack of resources. Parametric
insurance enables companies to minimize the risk associated with investing in energy projects that might be
susceptible to natural disasters or climate change impacts.

5.1.4. Session 4. Moderated Panel Discussion and Q&A

Q1. How do you secure and justify investment in energy resiliency? Is there any mechanism to secure funding
for energy resiliency? Are there any suggestions or concerns regarding how to secure funding for energy
resiliency projects?

Mr Salamanca (BHP) pointed out that financial losses caused by natural disasters or climate change impacts
can be large, and therefore a major incentive for private companies to implement energy resiliency
measures. Mr Godier (AXA Climate) mentioned that climate insurance and other similar solutions can help
encourage more large-scale investment in energy resiliency projects.

Ms Monteiro (CNE) said that the current payment structure for the transmission sector in Chile is relatively
flexible compared to other sectors and allows companies to receive a certain return on their investment in
resiliency. This has encouraged financial institutions to get involved in financing transmission resiliency
projects. Mr Alamos (ISA InterChile) emphasized that it is essential to incorporate the importance of energy
resiliency in energy policy. If price is prioritized more than resiliency in the infrastructure procurement
process, private sectors might not invest in resiliency.

Mr Charlin (Chile Ministry of Energy) explained that the Ministry is working to introduce incentives to
encourage investment in resiliency. Future procurement processes for transmission projects will place more
emphasis on resiliency. He also mentioned the importance of considering the cost and benefit of energy
resiliency projects to ensure an affordable energy supply.

Q2. For the government stakeholders, what are the most challenging issues in policymaking for energy
resiliency? How have you addressed those challenges?

Ms Monteiro answered that it is important for the government to give the right signals to the private sector
so that they are encouraged to invest in resiliency, for example, by setting appropriate resiliency standards.
In 2021, CNE started an assessment of the transmission planning process in order to promote more reliable
and resilient transmission systems in the economy. Mr Charlin explained that such revisions are possible in
the transmission sector because the current framework in Chile allows certain flexibility. However, in
general, it is challenging to revise the current methodology for assessment and planning in the power sector
as it requires amendment of the existing laws. Chile is considering enhancing the integration of not only
economic factors, but also social factors in future energy infrastructure planning.

Q3. How does Chile balance decarbonization and energy resiliency efforts?

Ms Monteiro said that Chile has plans to increase use of renewable energy to reduce reliance on imported
energy sources. The Chilean ISO is currently conducting a study related to the grid requirements necessary to
resolve intermittency issues related to implementation of renewable energy. Chile is also looking into the
ancillary services market to introduce a mechanism to incentivize investment in energy resiliency and
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improve electrical grid performance. Mr Charlin added that the Ministry of Energy is working to promote
installations of large-scale batteries to enable more flexible grids to support renewable energy use.

5.1.5. Session 5. Closing Session
Closing Remarks

Mr Tetsurou Ito, Director of International Affairs Division, Agency for Natural Resources and Energy, Ministry
of Economy, Trade and Industry of Japan

Mr Daniel Charlin, Head of Resiliency and Risk Management, Ministry of Energy of Chile

Mr Ito and Mr Charlin thanked everyone for their participation. Mr Ito mentioned that Japan is planning to
implement the “APEC Energy Resiliency Enhancement Project” as a continuation of this workshop project,
aiming to identify indicators that can be used to assess energy resiliency in APEC economies as well as to
develop sectoral guidelines focusing on energy infrastructure companies.

5.2. Chinese Taipei Workshop
5.2.1. Session 1. Opening Session
Opening Remarks from Project Overseer

Mr Tetsurou Ito, Director of International Affairs Division, Agency for Natural Resources and Energy, Ministry
of Economy, Trade and Industry of Japan

Mr Ito provided background information on the Energy Resiliency Principle and an overview of the workshop
agenda and goals. He explained that the workshop aims to promote the understanding and dissemination of
the Energy Resilience Principle, so that it can be used as a reference for economies as they pursue their own
initiatives.

Opening Remarks from Host Economy
Mr Ming-Chih Chuang, Director, Bureau of Energy of Chinese Taipei

Mr Chuang explained the importance of a robust power system for Chinese Taipei as it is an island economy,
which relies heavily on an isolated grid system. Chinese Taipei is now accelerating the development of smart
grid, microgrid, distributed energy systems, and energy storage infrastructure as highlighted in the Energy
Transition White Paper, which was approved in 2020. Mr Chuang mentioned that the workshop is intended
to share knowledge and experience on energy resiliency in Chinese Taipei and partnering economies in
Northeast Asia.

5.2.2. Session 2. Presentation of Energy Resiliency Efforts
Background and Purpose of the Energy Resiliency Principle

Mr Shintaro Fujimori, Chief for Energy Supply and Demand Policy Office, Agency for Natural Resources and
Energy, the Ministry of Economy, Trade and Industry of Japan
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Mr Fujimori presented the background and purpose of the APEC Energy Resiliency Principle. The Principle,
formulated after the adoption of the Cebu Declaration, encourages voluntary efforts to contribute to energy
resiliency across APEC economies.

Development of APEC Energy Resiliency Guidelines
Ms Nanako Hisamichi, Project Manager, Washington CORE

Ms Hisamichi presented the draft outline of APEC Energy Resiliency Guidelines to solicit input from the
workshop participants. She covered the guidelines’ background and objectives, development timelines, and
the roles of stakeholder including governments, energy supply industries, energy consumers, and financial
institutions. She also discussed five key approaches to energy resiliency, including:

Energy resiliency plan;

Investment and financing for energy resiliency projects;
Proper asset management;

Emerging technologies adoption; and

10. Multi-stakeholder knowledge sharing.
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5.2.3. Session 3. Panel Presentations

Panel Presentation #1 — Chinese Taipei: Power System Infrastructure Resilience

Dr Chin-Chung Wu, Director of the Department of System Operations, Taipower

Dr Wu presented Taipower’s efforts to strengthen its power system infrastructure resilience.
e Chinese Taipei’s relevant Critical Infrastructure Protection Act

In Chinese Taipei, there are several types of risks that can endanger the power system and cause power
supply instability, including natural disasters, extreme climate, intermittency associated with renewable
energy, and human factors (e.g., terrorism, cyberattack). Therefore, the government has implemented the
relevant Critical Infrastructure Protection Act, which requires that all critical infrastructure to: (1) implement
risk assessment; (2) prepare a protection plan; and (3) conduct regular drills.

As an energy company that is responsible for power generation and grid operations of the entire power
system of Chinese Taipei, Taipower’s facilities are considered to be critical infrastructure. In accordance with
the process illustrated in the figure below, Taipower has established safety protection plans.
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Figure 9 Process of Critical Infrastructure Safety Protection Management in Chinese Taipei

S, e
—40 ~° f11”
Sy -

Taiwan government has

established protection e s
guidelines for critical e : e
infrastructure. e

What a critical infrastructure Safety Protection
shall do: Management

1. implement risk assessment o Regulation

2. prepare a protection plan up safet
3. conduct regular drills

Taipower is one of critical De

infrastructure facilities! riority o

Source: Taipower

de th
F s 3

e Ways to improve power system resilience

Taipower is dedicated to building power infrastructure resilience in the following ways: (1) speed up post-
disaster recovery (e.g., emergency operation center); (2) repair equipment and train employees; (3) prevent
disasters and reduce losses (e.g., risk assessment, regular drills, and exercises, strengthening of power grid).

During a disaster, Taipower’s Emergency Operation Center (EOC) will coordinate available manpower and
the resources as quickly as possible to restore power after outages. Its Disaster Prevention Management
System (DPMS) will aggregate information on power outages, equipment status, and manpower to help
shorten the time for power restoration.

Under normal conditions, Taipower facilitates discussions on energy security issues, such as disaster
prevention, counterterrorism, emergency repairs and smart grids with other economies around the world,
and conducts regular drills based on various risk scenarios to improve disaster management capabilities

The scale and severity of damages to power systems caused by disasters has continued to worsen due to the
impact of global climate change. Thus, Taipower has proposed three countermeasures: (1) strengthen utility
poles (e.g. upgrade materials used for the utility poles to increase the engineering strength); (2) improve grid
resilience (e.g. increase the number of automated feeders, expand the construction of smart substations,
upgrade substations and distribution lines); and (3) implement underground power lines and grid
enhancement projects.

e Dual-Master Synchronous Operation Scheme

Taipower is the first power company in the world to establish a dual-master synchronous operation scheme
system to ensure stable and reliable system operation. The system consists of two separate centers located
in the major cities of Kaohsiung and Taipei in Chinese Taipei. If any problem occurs in either city, the Central
Dispatch Control Center (CDCC) in the other city is able to seamlessly take over and maintain the normal
operation of power dispatch. Both centers can transmit and receive the data from power plants, Area
Dispatch Control Centers (ADCCs) and Extra High Voltage (EHV) substations at the same time through SCADA
WAN (Supervision Control and Data Acquisition Wide Area Networks), so there is no data exchange lag.

Figure 10 Taipower’s Dual-Master Synchronous Operation Scheme

31



Dual-Master Synchronous Operation Scheme
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e Electricity Trading Platform

Taipower launched a new electricity trading platform to obtain sufficient ancillary services to address the
challenges caused by the intermittent nature of renewable energy as the economy transitions to it. Qualified
traders can participate in this trading platform with self-use or commissioned resources, such as self-use
generators, renewable energy, basic power generation equipment, interconnected battery energy storage
systems, and demand response (DR). This trading platform is expected to make available private
decentralized resources to stabilize Taipower’s power grid.

Figure 11 Structure of Taipower’s Electricity Trading Platform
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Panel Presentation #2 — Japan: Nihonbashi Smart City Project

Mr Yukikazu Kawahigashi, Executive Manager of the Project Planning Division of the Environment and Energy
Service Department, Mitsui Fudosan

Mr Kawahigashi focused on Nihonbashi Smart City, a project led by Mitsui Fudosan, a real estate company
headquartered in Japan that develops and manages office buildings, retail properties and hotels. Mr
Kawahigashi discussed approaches energy consumers can implement to strengthen energy resiliency.

e Back-up power generation from gas co-generation system

The Nihonbashi Smart Energy Project is a regional energy center. It utilizes large-scale co-generation system
(CGS) fueled by pipeline gas to provide a stable supply of electricity and heat to areas surrounding
Nihonbashi Muromachi district in Tokyo, including to existing buildings. The three-gas-engine CGS receives
fuel from medium-pressure gas pipelines, which are resistant to disasters. The CGS offers highly efficient
electricity and heat, which helps to reduce CO, emissions. The CGS generates a maximum of 23,000 kilowatts
of electricity and a maximum of 116 gigajoules of thermal energy. The heat generated from the system is
used for hot water supply and heating.

Figure 12 Medium-pressure Gas Line & Gas Co-generation System
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e Disaster-resilient energy infrastructure and technologies

The Nihonbashi Smart City Project was initiated as a result of the 2011 Great East Japan Earthquake. The
Nihonbashi Energy Center can continue to generate electricity and heat using CGS even if there is a
widespread blackout caused by strong earthquakes or other disasters. The CGS was installed underground to
minimize the impact of earthquakes. Concrete walls reaching up to the second floor in a pot-like structure
were also constructed to ensure extra protection from flood and other water damage. The plant is sealed by
a 30 cm-thick waterproof door at its opening to prevent flood waters from entering.

The Nihonbashi Energy Center was built with its own high security communications network that operates
24/7. It uses an energy management system, which incorporates the latest ICT to forecast energy demand
and control equipment to improve operational efficiency. It uses information including past operational
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data, weather forecasts, and event schedules to forecast the next day's electricity demand.

Buildings in the areas surrounding Nihonbashi Energy Center can receive sufficient energy from the center in
times of crisis to sustain building operations, including 25 percent of lighting needs and 50 percent of air
conditioning and elevators. Mitsui Fudosan is planning three more projects in Tokyo, aiming to improve the
city’s competitiveness by enhancing energy resiliency.

Panel Presentation #3 — Republic of Korea: New Resilience Strategies based on Cascading Outage Analysis
to Enhance Power Grid Security

Dr Jin Hur, Professor of the Department of Climate and Energy Systems Engineering, Ewha Womans
University

Professor Hur introduced a proposed cascading outage analysis method and new energy resilience strategies
in Korea.

e (Cascading outage simulation for energy grid security

A team led by Professor Hur is developing a new cascading outage analysis method to enhance power grid
security. The team is proposing a new resiliency strategy to enable cascading mitigation and fast restoration
using variable generating resources, such as wind and solar generating resources.

In Korea, utility companies are required to perform an evaluation of possible cascading outages caused by
extreme events to meet the requirements in the North American Electric Reliability Corporation (NERC)
standard, NERC TPL-004-4: Transmission System Planning Performance Requirement.

Utility companies evaluate the possibility of outages and impact on the energy system using simulations to
develop a mitigation strategy. The evaluation is based on the analysis of an outage due to initial disturbances
and consequent cascading outage (i.e., widespread electric service interruption). The strategy includes
methods to minimize damage to power, such as system stabilization through load shedding.

e Future work for implementing power grid resilience

Korea Electric Power Corporation (KEPCO), a single transmission owner in Korea, is currently preparing a
power grid resilience framework based on variable generating resources. Professor Hur’s team, along with
KEPCO, will enhance the optimal design for cascading outage mitigation and develop the system restoration
model.
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Figure 13 Future Work for Power Grid Resilience Framework in Korea
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5.2.4. Session 4. Moderated Panel Discussion and Q&A

Q1. Smart energy projects and infrastructure modernization require substantial investment. How do you
secure and justify investments when implementing energy resiliency?

Mr Kawahigashi (Mitsui Fudosan) answered that the basic scheme for the Nihonbashi Smart City Project was
to recover investments in generation equipment and other facilities through an energy tariff over a useful
life of 20 years, with the initial investment financed by financial institutions. In addition, the company
received partial subsidies from the Japanese government as well as the Tokyo metropolitan government as
the project contributes to improving resiliency. Dr Wu (Taipower) said that because the Chinese Taipei
government’s “Smart Grid Masterplan” designated Taipower as an implementer of the plan, the government
funded Taipower’s grid resiliency measures.

Q2. While energy resiliency planning involves multiple steps such as stakeholder engagement, risk
assessment, identifying critical infrastructure, etc., what are the key elements that require special
consideration to develop effective resiliency plans?

Dr Wu pointed out that it is important to incorporate climate challenges into resiliency planning. Thus,
Taipower’s smart grid implementation aims to improve the climate resiliency of power systems in all
aspects, such as establishing countermeasures in preparation for the occurrence of multiple disasters at the
same time. Professor Hur emphasized the importance of defining the concept of resiliency, as Korea is now
determining the definition and the method of power grid resilience. Mr Kawahigashi added that it is difficult
to get people to cover the cost of energy resiliency projects because resiliency tends to be considered as an
insurance against future disasters and lower in priority. Therefore, it is important to promote the economic
and environmental benefits of energy resiliency efforts.
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Q3. The intermittent nature of renewable energy was identified as one of energy resiliency challenges. What
measures have your organizations taken to address the challenge?

Dr Wu said that Taipower is actively introducing 5G, Al, loT, and big data technologies to build a smart grid
and promote demand-side management. It also uses machine learning and other technologies to obtain
real-time demand and supply data in order to tackle the intermittent nature of renewable power generation.
Taipower installed 1.1 million smart meters in 2020, which are used to provide customers with electricity
consumption data and visualization, encouraging them to reduce power usage based on real-time energy
supply data. Professor Hur added that it is important to introduce appropriate decision-making support tools
(e.g., Al, IoT, or power grid control room) and help employees acquire knowledge through training and
experience. Mr Kawahigashi said that Mitsui Fudosan also widely utilizes loT technologies in its energy
management systems for demand forecasting and optimal operation control. The company is now seeking to
improve computation speed, which would enable more precise site control.

Q4. Are there any other stakeholder categories that should be considered to engage in the discussion of
energy resiliency?

Dr Wu answered engagement with stakeholders is important to secure sufficient resources to enhance grid
resiliency. Taipower launched a new electricity trading platform in November 2021 to incentivize utilization
of external resources, including demand response, self-use generators and battery energy storage systems in
order to ensure stable power supply through seasonal demand fluctuation.

Q5. In addition to the five approaches in the draft energy resiliency guidelines, are there any other
approaches that should be added to the list?

Dr Wu pointed out that asset management is key among the five approaches. Taipower has prepared for
climate change and green energy transition in its asset management plans by replacing equipment and
strengthening maintenance efforts. Professor Hur said that risk analysis is important for managing power
facilities, especially transmission substations and transformers. In Korea, power utility company KEPCO and
power system operator Korea Power Exchange (KPX) are developing a mathematical index or matrix for grid
resilience risk analysis.

Q6. Based on your experience, what is the most effective energy resiliency approach? What is the most
critical aspect to be included in the Energy Resiliency Guidelines?

Dr Wu said that diversification of energy resources and securing of sufficient energy reserves are crucial to
achieving a stable power supply. For this purpose, Taipower is acquiring power from an electricity trading
platform, and utilizing cutting edge energy technologies, such as carbon capture, utilization, and storage
(CCUS), offshore wind farms, and battery energy storage systems. Professor Hur said that securing
investments in energy resiliency is the most important. Governments may experiment with a competitive
energy market to promote investment from financial institutions. For example, the Korean government is
planning an electricity market pilot in Jeju Island, a remote island in Korea, as part of the economy’s efforts
to encourage investments in smart grid technology.
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5.2.5. Session 5. Closing Session
Closing Remarks

Mr Tetsurou Ito, Director of International Affairs Division, Agency for Natural Resources and Energy, Ministry
of Economy, Trade and Industry of Japan

Mr Ming-Chih Chuang, Director, Bureau of Energy of Chinese Taipei

Mr Ito and Mr Chuang thanked everyone for their participation. Mr Ito stated that Japan is planning to
implement the “APEC Energy Resiliency Enhancement Project” as a continuation of this workshop project,
aiming to identify indicators that can be used to assess energy resiliency in APEC economies as well as to
develop sectoral guidelines focusing on energy infrastructure companies.

5.3. The Philippines Workshop

5.3.1. Session 1. Opening Session

Opening Remarks from Project Overseer

Mr Tetsurou Ito, Director of International Affairs Division, Ministry of Economy, Trade and Industry of Japan

Mr Ito provided the background of the Energy Resiliency Principle and an overview of the Philippines
workshop agenda and goals. The workshop aimed to disseminate the Principle, and share knowledge and
experiences on energy resiliency in the Philippines.

Opening Remarks from Host Economy
Mr Felix William B. Fuentebella, Senior Undersecretary of Energy, Department of Energy of the Philippines

Philippines’ Department of Energy Senior Undersecretary Fuentebella recognized the importance of a
resilient energy sector due to the economy’s vulnerability to natural and human-induced hazards, which
have disrupted the delivery of energy goods and services, affecting the Philippines’ economy and people’s
daily lives.

He emphasized the importance of the private sector, civil society, development partners, and multilateral
development partners to invest in improving resiliency through technical assistance and funding. Further, he
suggested that APEC economies should consider a policy mechanism that provides funding support for
rehabilitation programs. The Philippines’ energy sector also collaborates with international partners to
develop science- and evidence-based frameworks and strategies in order to enhance its resilience system
and infrastructure and disaster response capabilities.

He recalled the establishment of the APEC Energy Resiliency Task Force during the 2015 APEC Energy
Ministers meeting held in Cebu, Philippines, which also led to the adoption of energy resiliency in the plans
and programs of the Department. He noted the creation of the Philippine DOE’s Task Force on Energy
Resiliency (TFER) and the requirement that the energy industry submit a Resiliency Compliance Plan which
will determine the best practices for building better infrastructure and more efficient systems. He
mentioned several initiatives that promote energy resiliency in the Philippines, including the APEC workshop
on improving energy resiliency in off-grid areas in APEC member economies, an energy consumer and
stakeholders conference with the theme “strengthening governance and resiliency in the energy sector,”
and the E-Power Mo, a strategy to enhance energy resiliency in the Philippines. The Philippines will work
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together with other APEC member economies to adopt existing protocols and guidance in energy resiliency.

Finally, he encouraged the participants to work together to encourage the development and adoption of
guidelines that account for the varying conditions of economies.

5.3.2. Session 2. Presentation of Energy Resiliency Efforts
Background and Purpose of the Energy Resiliency Principle

Mr Yuya Uno, Deputy Director of Energy Supply and Demand Policy Office, Agency for Natural Resources and
Energy, Ministry of Economy, Trade and Industry of Japan

Mr Uno provided the background and purpose of the APEC Energy Resiliency Principle. He explained that
energy is the most essential service which provides a basis for various social and economic activities. While
the recent agreement among APEC economies urges investing in energy resilience, energy resilience could
be a new criterion of socially sustainable activity in the context of sustainable finance.

Development of APEC Energy Resiliency Guidelines
Ms Nanako Hisamichi, Project Manager, Washington CORE

Ms Hisamichi presented the draft outline of APEC Energy Resiliency Guidelines to solicit input from the
workshop participants. She covered the guidelines’ background and objectives, development timelines, and
the roles of stakeholder including governments, energy supply industries, energy consumers, and financial
institutions. She also discussed five key approaches to energy resiliency, including:

Energy resiliency plan;

Investment and financing for energy resiliency projects;
Proper asset management;

Emerging technologies adoption; and
Multi-stakeholder knowledge sharing.
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5.3.3. Session 3. Panel Presentations
Panel Presentation #1 — NGCP’s Energy Resilience Challenges and Measures

Mr Giovanni Randolfo A. Galang, Assistant Vice President and Head of the Technical Management
Department, National Grid Corporation of the Philippines

Mr Galang introduced the National Grid Corporation of the Philippines (NGCP), the sole transmission services
provider in the Philippines. He presented the NGCP’s preparation measures to mitigate the impact of
disasters on its transmission facilities, and shared NGCP’s resilience measures and its ability to recover from
and reduce the magnitude of power disruption. NGCP highlighted its proactive approach to disaster risk
reduction and management.

o NGCP’s disaster management measures

The Philippines was ranked fourth in the world among the economies most affected by extreme weather
events, according to the Global Climate Risk Index from 1998 to 2017, by Germanwatch, a Bonn, Germany-
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based nonprofit public policy organization. On average, the Philippines is hit by 26 earthquakes and
typhoons per year.

In this context, NGCP has implemented various disaster management measures, such as provision of
sufficient backups for emergency. This includes emergency restoration systems, steel poles, spare
transformers, and mobile transformers. Also, NGCP is empowering its partner communities through disaster
risk reduction trainings. NGCP ensures that its command centers are fully equipped and have well-trained
personnel.

e NGCP’s Integrated Disaster Action Plan

NGCP’s Integrated Disaster Action Plan (IDAP) serves as the general framework that prescribes end-to-end
emergency and rehabilitation procedures to ensure the readiness of all its transmission facilities. The IDAP
considers the use of internationally accepted principles and adoption of a holistic disaster risk management
approach as contained in Republic Act No. 10121. It involves the four thematic areas of mitigation,
preparedness, response, and recovery.

The IDAP consists of a main module - which is based on the Sendai Framework for Disaster Reduction and
the Philippine Grid Code - and disaster specific modules, which include Natural Disasters, Health Crises, and
Man-made Disasters. Under the IDAP framework, the following plans and guidelines relevant to resiliency
planning have been developed:

e Integrated Disaster Action Plan: Main Module

e Integrated Disaster Action Plan: Module 1 — Natural Disasters

e Transmission Development Plan 2020-2040

e Business Continuity in the Time of Health Crisis Guidelines

e National Grid Corporation of the Philippines-Computer Emergency Response Team Manual

The figure below illustrates NGCP’s Integrated Disaster Action Plan framework.

Figure 14 NGCP’s Integrated Disaster Action Plan Framework
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e QOverall Command Center

NGCP has a four-tiered Disaster Management structure, including corporate, region, district, and individual
facility tiers. Its Overall Command Center serves as its communication arm with regional counterparts. It is
the focal station to monitor weather disturbances and other contingencies and the nerve center for drills,
coordinating responses, resource mobilization, and information management during disaster operations and
other events. It has links to the Philippines’ weather bureau and satellite images from the Joint Typhoon
Warning Center (JTWC) in Hawaii and Japan Meteorological Agency (JMA).

e  Grid resiliency measures

In the alignment with the Philippines’ Energy Resiliency Policy (DOE Department Circular No. DC2018-01-
001), NGCP has developed the Grid Resiliency Plan. The key elements of the Grid Resiliency Plan include:

Adherence to “Build Back Better” principle;

Resilient and robust grid configuration;

Technology-based planning and decisions;

Enhanced asset management;

Adoption of emerging technologies; and

Covering all disruptive event domains (human, physical, cyber).
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NGCP’s grid planning is based on risk assessment. NGCP selects sites for its substations and transmission line
routes using criteria based on updated hazard maps from government agencies. NGCP also enhances its
asset management by adapting international best practices, such as use of a database for asset management
and prioritization for allocation of resources based on asset conditions.

Figure 15 Examples of Hazard Maps Used by NGCP
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NGCP’s disaster preparedness involves the use of maps for hazards including floods, landslides, lightning
strikes, and wind intensity zones. Such hazard maps provide important information to help NGCP understand
the risks of natural hazards to its transmission facilities and develop its resiliency plan accordingly. Hazard
maps enable asset management based on risk assessment. For example, determining where to build bored

pile foundations and slope protection for transmission facilities.
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NGCP is also adapting emerging technologies, such as energy storage systems and smart grid. NGCP has an
ongoing initiative to support the integration of increasing amounts of renewable energy into the grid. Lastly,
NGCP’s Integrated Disaster Action Plan calls for the creation of an Electricity Resilience Model (ERM) team
whose roles include development and deployment of a modeling system for grid planning and real-time
resiliency analysis. The ERM team will conduct annual needs assessment activities to ensure the organization
can effectively perform highly specialized activities, such as data analytics, extreme event grid planning, big
data management, data visualization, and cybersecurity to enhance energy resiliency.

Panel Presentation #2 — Powering Progress for the Future: Energy Resiliency at Pilipinas Shell
Lorelie Quiambao Osial, President and CEO, Pilipinas Shell Petroleum Corporation
Ms Osial highlighted Pilipinas Shell’s energy resiliency initiatives in the Philippines.

e Strategies for energy security

The unprecedented crisis of the COVID-19 pandemic disrupted the oil and gas value chain. Pilipinas Shell has
an effective business continuity plan and a disaster response plan that can facilitate response for a single or
multiple different crises. The company conducts an after-action review for disasters, such as super typhoons,
and incorporates the lessons learned into its business continuity and disaster response plans to ensure
continuous improvement.

Pilipinas Shell has been working to improve its supply chain to achieve a more affordable and reliable energy
supply. For example, the transformation of the Tabangao Refinery to Shell Import Facility Tabangao (SHIFT)
is pivotal to strengthening the energy supply chain with a capacity of 263 million liters (ML). SHIFT is well
positioned to meet the demand of Metro Manila, South Luzon, and Northern Visayas. Shell also established
an outside supply point in Subic. These developments, together with Shell’s North Mindanao import facility
in Cagayan De Oro (CDO), complement the supply chain triangle that Pilipinas Shell has created. By 2025,
Pilipinas Shell aspires to increase its number of medium range terminals from 3 to 5.

Shell PLC also invests in diversification of energy sources, including renewables and new energies. The
Tabangao import terminal is 100% powered by a combination of solar, geothermal, and hydro energies.
Additionally, the solar farm onsite, which has over 5,200 solar panels and seven inverters, can generate up to
300-megawatt hours of power.

e Strategies for decarbonization

Shell Plc has a target to become a net zero emissions energy business by 2050 by reducing emissions from its
operations and from the energy product it sells, and by capturing and storing any remaining emissions using
technology or balancing them with offsets.

Shell PLC continues to manage the environmental impact of its terminals and depots, by complying with
environmental regulations and standards for its emissions and effluence. The move to transform the
Tabangao refinery resulted in a 50% reduction in the company’s direct GHG emissions. In the coming years,
Pilipinas Shell aims to transform its business, providing more low carbon energy options such as biofuels,
hydrogen, electric vehicles charging, and electricity generated by solar and wind power.
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Panel Presentation #3 — The Role of the Private Sector in Energy Resiliency
Mr Rene Jose Sayoc Meily, President, Philippine Disaster Resilience Foundation

Mr Meily presented the Philippine Disaster Resilience Foundation’s (PDRF) role in private sector-led energy
resiliency efforts in the Philippines.

e Private sector-led emergency operations system

PDREF is a private sector-led disaster management organization that includes many of the major business
groups in the Philippines. PDRF operates through a cluster system, which has eight industries, including: (1)
water & sanitation; (2) infrastructure; (3) logistics; (4) finance & insurance; (5) ICT; (6) search &
rescue/medical; (7) food & non-food; and (8) power, fuel & energy.

PDRF operates the first private sector-led Emergency Operations Center (EOC) in the region, based in the
Clark Freeport and Special Economic Zone. The hub operates 24/7 using advanced communications software
and technology to monitor climate related and natural hazards in close coordination with deployed
resources in the field. It also serves as a training center for disaster preparedness and for the coordination of
relief and response efforts during major disasters.

e Energy sector contingency plan

In 2018, the Philippine Department of Energy, in partnership with the PDRF, initiated the updating of the
2002 National Energy Contingency Plan. This calls for greater coordination among the private sector and the
government of the Philippines. Based on the plan, PDRF and the government conduct joint planning,
simulations, and drills in preparation for large scale earthquakes in Metro Manila.

Figure 16 Energy Resiliency Collaboration between PDRF and the Philippine Government
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e Task Force Kapatid

PDRF supports building the disaster response capabilities of the Task Force Kapatid (which means
“brotherhood” in the Filipino language). When a disaster strikes, thousands of linemen from several private
companies get dispatched to the disaster-stricken areas to support the local utility companies. PDRF plays a
vital role in coordinating resources among its member companies during crises. During disaster response for
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Typhoon ODETTE (International Name RAI), the PDRF was able to coordinate the availability of barges and
ships with the member companies of its logistics cluster to transport vehicles and equipment to distant
islands to help restore power.

e Disaster risk training & financing options

PDRF also provides support for capacity building. PDRF offers training to help energy sector stakeholders be
prepared for future catastrophes. It offers courses in tropical weather, earthquakes, household
preparedness, and business continuity. Among its courses are courses on the incident command system and
operating emergency operations centers. Since the COVID-19 pandemic, PDRF has shifted to online forums,
creating its own online platform called “I Adapt”.

PDREF is also promoting several disaster risk financing options. First, PDRF met with the UN Development
Programme (UNDP) and BPI Capital to discuss producing a climate resiliency bond. In one example of this
financial model, the Department of Energy acts as a bond issuer. The money raised from the sale of the
bonds to social investors in the Philippines and throughout the world can be used to build energy resilient
facilities. Another major tool is insurance, which can cover much of disaster-related damage and help
accelerate the restoration of power facilities after disasters.

Panel Presentation #4 — DOE Philippines’ Energy Resiliency Efforts and Best Practices

Mr Michael O. Sinocruz, OIC-Director of Energy Policy and Planning Bureau, Department of Energy of the
Philippines

Mr Sinocruz introduced the Philippine Department of Energy’s (PDOE) various policy measures to enhance
the economy’s energy resiliency.

e Energy Resiliency Policy

PDOE issued the Department Circular No. DC2018-01-0001, “Adoption of Energy Resiliency in the Planning
and Programming of the Energy Sector to Mitigate Potential Impacts of Disasters”, which is also called
Energy Resiliency Policy (ERP) to increase the reliability of the economy’s energy systems against the effects
of natural calamities. The ERP provides the legal basis for energy resiliency efforts in the Philippines. It aims
to promote disaster risk reduction measures in the existing infrastructure as well as future investment, for
example, by developing resiliency standards that will be used as the basis for future construction of energy
facilities.

To ensure continuous policies, plans and programs, the energy resiliency is integrated in the “Philippine
Energy Plan” that covers the period of 2020 to 2040. The plan highlights the strategic focal points on the
following two aspects.

(1) Energy Resiliency: Assessment of Resiliency Compliance Plan (RCP), energy sector preparedness
measures, energy sector disaster response during the COVID-19 pandemic, preparedness and
management for compound disasters, rehabilitation of damaged facilities through the “Build Back
Better” principle, and development of disaster risk financing and insurance.

(2) Energy Security: Oil and gas security (e.g., external oil supply disruption, oil and gas exploration,
smuggling of oil products, etc.), and power system security (e.g., cybersecurity threat, bombing of
transmission facilities, insurgency in rural electrification areas, etc.).
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e Task Force on Energy Resiliency

The DOE Department Circular No. DC2018-01-0001 created the Task Force on Energy Resiliency (TFER),
which is chaired by the Senior Undersecretary of the Department of Energy. It is composed of various energy
companies, security groups, and non-governmental agencies. TFER addresses resiliency challenges and is
currently focused on the electricity sector and oil sector.

For the electricity sector, TFER coordinates with different stakeholders, such as the National Disaster Risk
Reduction Management Council (NDRRMC) for power restoration activities, and the PDRF for logistic and
response concerns. For the oil sector, TFER ensures stable oil supply in ports for timely delivery of petroleum
products. For example, the DOE implements and monitors a price freeze for LPG and kerosene in areas that
have declared a state of calamity. The TFER ensures reasonable oil prices for disaster areas with an oil price
hike, and creation of a centralized directory of contact people for all oil companies for response activities.

Figure 17 Organization Chart of Task Force on Energy Resiliency
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When an emergency or a natural disaster occurs, or even prior to it, the PDOE automatically activates TFER,
which convenes a meeting to look at preparedness, stockpiling, systems, and related issues. TFER also
conducts regular meetings during the event, and a post-event evaluation after the event.

During calamities, once the power supply is affected in certain areas, Task Force Kapatid and other
distribution utilities provide manpower support to the affected distribution utilities so that they can
immediately restore the electricity supply. Aside from manpower, distribution utilities also share equipment,
materials, among others.

e Resiliency Compliance Plan

The ERP requires all energy industry stakeholders, including electric cooperatives and distribution utilities, to
submit a “Resiliency Compliance Plan (RCP)” that contains structural and non-structural measures to
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strengthen energy resiliency — which are categorized into the following four pillars: (1) strengthening
infrastructure; (2) stockpiling; (3) systems development; and (4) response and recovery. The energy industry
stakeholders were given six months to submit their RCPs, which would be reviewed at least once every three
years.

In 2021, the TFER Secretariat partnered with the U.S. Agency for International Development (USAID) Energy
Secure Philippines (ESP) Team to conduct an evaluation of 161 RCPs submitted by generation, transmission,
and distribution companies and electric cooperatives. In addition, TFER and USAID ESP are planning to
evaluate RCPs submitted by the oil industry. Based on the results of RCP evaluation, PDOE will update the
existing ERP to address any gaps and challenges in energy resiliency policy. Part of the ERP update will be
formulating the Energy Resiliency Standards and the Energy Resiliency Scorecard.

Figure 18 Next Steps after the Resiliency Compliance Plan (RCP) Assessment
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e Challenges and lessons learned during disaster response and early recovery

During the recent disaster response and early recovery activities for Super Typhoon Odette in December
2021, PDOE identified several challenges to the economy’s energy resiliency, such as weather disruptions of
marine transportation of repair equipment; disaster response operations cancelled due to personnel testing
COVID-19 positive; insufficiency of fuel supply for diesel power plants; and spikes in prices of petroleum
products in disaster-stricken areas.

As a result, PDOE is proposing the following policy recommendations:

(1) Introduce provision to promote solar energy in the residential sector in remote areas,

(2) Introduce provision to encourage installation of mobile generators for critical infrastructure,

(3) Review the existing resiliency standards for transmission and distribution sectors,

(4) Review the existing policy on stockpiling

(5) Develop pre-arrangements for the logistics cluster’s disaster response (e.g., inventory and
transportation of logistics) with the NDRRMC and NGOs (e.g., PDRF),

(6) Institutionalize Task Force Kapatid membership and management,

(7) Conduct research on disaster risk financing and investment,

(8) Formulate a protocol on emergency oil rationing during disasters,

(9) Review and enhance the oil price monitoring to prevent oil price hikes,
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(10)Enhance disaster reporting and database.

e |nitiative to update the National Energy Contingency Plan

The PDOE is currently updating the National Energy Contingency Plan (NECP) in preparation for a large-scale
earthquake (i.e., magnitude 7.2) in the greater Metro Manila area. The update aims to harmonize the energy
sector’s system response with pre-identified disaster scenarios and to strengthen coordination,
communication, and interoperability of the concerned energy industry participants. The update is expected
to be completed by May 2022.

The update incorporates two strategies: (1) reducing risks in the greater Metro Manilla area; and (2)
enhancing resiliency of this area and the rest of the economy. The policy mechanisms and program activities
associated with the strategies are detailed in the following figure.

Figure 19 Strategies for Earthquake Risk Reduction in the Philippines
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Panel Presentation #5 — Tools to Enhance Energy Resilience Financing

Mr John Aaron Edgar, Office Director for Environment, United States Agency for International Development-
Philippines

Mr Edgar introduced the tools that U.S. Agency for International Development (USAID) has proposed to use
in enhancing energy resiliency financing in the Philippines.

e Energy Secure Philippines

Strengthening resiliency is one of USAID’s key priorities, as embodied in the agency’s draft Climate Strategy
Framework. The framework was announced at the 2021 United Nations Climate Change Conference (COP26)
in Glasgow to engage the private sector to increase equitable access to finances to support resiliency
adaptation and mitigation actions.
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In 2020, USAID, in partnership with PDOE, launched a key resilience initiative in the Philippines’ energy
sector, called Energy Secure Philippines (ESP). The project is designed to help the economy enhance energy
reliability and security given the nature of its unified power system. The project has invested 1.7 billion
pesos ($34 million). Ultimately, ESP aims to mobilize more than 38 billion pesos, or $750 million, of private
resources for, among others, new renewable or clean energy projects amounting to 500 megawatts of
generation capacity. Under the ESP, USAID is also implementing several energy resiliency activities including:
a grant center contract to offer $7.5 million in grants to the private sector, NGOs, and civil society to
promote energy resiliency; and a review of RCPs submitted from over 230 facilities — both power and oil/gas
sectors.

e Energy Resilience Scorecard

USAID is now supporting PDOE to create an “Energy Resilience Scorecard”, which depicts broader risk
modeling and measures resiliency performance against the Philippines’ and international resiliency
benchmarks. The scorecard is expected to serve as a valuable guide for policy formulation as well as targeted
training on energy resiliency.

As illustrated in the figure below, innovative funding and financing is a critical component of the Energy
Resilience Scorecard, as it can allow for evidence-based decision making on resource allocations. USAID and
PDOE will have a continuous dialogue on innovative funding and financing schemes, along with potential
applications of the resilience scorecard.

Figure 20 Five Pillars of Resilience Scorecard
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5.3.4. Session 4. Moderated Panel Discussion and Q&A

Q1. What factors help secure funding for energy resiliency internally and externally? What concerns and
challenges are associated with securing financing?

Mr Galang (NGCP) mentioned that the vulnerability of transmissions infrastructure can increase the long-
term cost of investments in transmission facilities. An enhanced resiliency standard, which ensures
transmission facilities are “climate proof”, can serve to justify and encourage the investments.

In addition to the importance of a resiliency standard, Mr Meily (PDRF) said that government tax breaks for
the private sector can help secure financing for resilience investments, as illustrated by past cases in which
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tax breaks successfully encouraged the deployment of renewable energy projects. Mr Sinocruz (PDOE)
emphasized that the PDOE is providing energy resiliency-related funding for affected electric cooperatives
from the $15 million Electrical Cooperative Emergency and Resiliency Fund, and it now seeks to come up
with a new financing framework for energy resiliency by the end of 2022, through an initiative supported by
USAID.

Mr Edgar (USAID) echoed that the private sector in the Philippines can play an important role in financing
energy resiliency measures — particularly prevention measures, which have long-term benefits and hopefully
provide a return on investments. Ms Osial (Pilipinas Shell) added that a robust government policy can
incentivize not only energy companies but also consumers to change their behavior toward more sustainable
energy usage as well as investment in energy resiliency.

Q2. What are the areas that mostly urgently require capacity building for energy resiliency? What are the
ways we can foster grassroots community engagement in such efforts?

Mr Edgar suggested that a government policy framework should be enhanced to better encourage the
private sector to invest in energy resiliency. For example, a new law passed in the Philippine legislature aims
to promote community microgrid development, presenting a robust opportunity for private companies to
play an important role in improving energy access through microgrids. Similar policy approaches can be
introduced for energy resiliency. Ms Osial said needs assessment is important for stakeholders to
understand the actual needs of the surrounding community. In this sense, partnerships with local
governments and other grassroots organizations should be strengthened to better understand current and
future risks and come up with an integrated solution tailored to the specific case. Mr Meily added that PDRF
is cooperating with local communities through “community mapping” activities, in which members of the
communities provide PDRF with information about hazard risks specific to the local area as well as planning
details, such as evacuation routes. Using input from the community, a 3D map is developed to help member
companies identify any issues or hazards that could lead to disasters like wildfires.

Q3. What are some examples of resiliency measures targeting oil pipeline infrastructure?

Ms Osial answered that Shell looks at resiliency of oil pipeline infrastructure from a life cycle perspective,
which includes financing, design, operation, and maintenance. The environmental and geographical
landscape changes over time, so it should be considered whether such changes would have any implications
for current/future risks of human-induced or natural disasters.

5.3.5. Session 5. Closing Session
Closing Remarks
Dr Kazumoto lIrie, President of the Asia Pacific Energy Research Centre (APERC)

Mr Michael O. Sinocruz, OIC Director of Energy Policy and Planning Bureau, Department of Energy of the
Philippines

Dr Irie and Mr Sinocruz thanked everyone for their participation. Dr Irie stated that the insightful
presentations and discussions during the workshop will make a great contribution to the development of the
APEC Energy Resiliency Guidelines. Dr Irie added that the Japanese government and the APERC will continue
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to promote energy resiliency issues in APEC through the “Energy Resiliency Enhancement Project.”

Mr Sinocruz pointed out that energy resiliency is critical, particularly for developing economies, and
emphasized the importance of investment, subsidies, and financial assistance to support energy resiliency to
adapt to climate change. He also asserted the importance of collaborative efforts among public, private, and
non-governmental organizations to develop an energy sector that is resilient to both natural disasters and
other emergencies. He said that he hopes valuable insights provided by the event will bring APEC economies
one step closer to the realization of resilient and sustainable energy systems, which is especially vital in light
of current global energy supply chain disruptions.
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Appendix 1: Workshop Analysis

Participants Overview

A total of 342 individuals registered for the three workshops, and a total of 293 individuals participated. The
participants were from 12 economies including: Chile, Chinese Taipei, India, Indonesia, Japan, Malaysia,
Peru, Republic of Korea, Singapore, Thailand, the Philippines, and the United States.

Survey response

62 attendees completed the project evaluation surveys; they were asked to rate a number of aspects of the
workshop using the agreement levels of ‘Strongly Agree’, ‘Agree’, and ‘Disagree’.

Table 3 Workshop Evaluation Results

n =62 Strongly Agree Disagree
agree

1 | The objectives of the workshop were clearly defined. 37 (60%) | 25(40%) | 0(0%)

2 | The workshop achieved its intended objectives. 34 (55%) | 28 (45%) | 0(0%)

3 | The agenda items and topics covered were relevant. 37 (60%) | 25 (40%) | O (0%)

4 | The content was well organized and easy to follow. 33 (53%) | 29(47%) | 0(0%)

5 | The time allocated for the workshop was sufficient. 20(32%) | 31(50%) | 11(18%)

6 | The workshop included diverse viewpoints across 36 (58%) | 23 (37%) | 3 (5%)
economies and professions (government, private
sector, academia).

7 | The workshop was effective in sharing successful 35 (56%) | 26 (42%) | 1(2%)
expertise, best practices, and knowledge.

8 | The workshop was a good foundation for future 36 (58%) | 25(40%) | 1(2%)
international cooperation and discussion among APEC
economies regarding energy resiliency.

9 | The workshop was a good opportunity to provide you 40 (65%) | 22 (35%) | 0 (0%)
with new insights and awareness about energy
resilience-related activities.

10 | The workshop improved your understanding of the 40 (65%) | 21 (33%) 1(2%)
APEC Energy Resiliency Principles.

According to the evaluation survey results in the above table, all survey respondents answered that
workshop objectives were clearly defined, and the objectives were met based on the workshop contents. All
respondents agree the workshops were well organized and easy to follow. The majority of respondents
answered the workshops provided them a good opportunity to consider broad aspects of energy resilience-
related activities as well facilitated sharing of expertise, best practices and knowledge related to energy
resiliency. The respondents thought the workshops helped them understand the APEC Energy Resiliency
Principle and the workshop provided a good foundation for future international cooperation and discussion
among APEC economies toward improving energy resiliency.

Suggestions for improvements included lengthening the event to allow more discussion, and including
viewpoints from a broader range of economies and professions, such as government, private sector,
academia, and civil society. Some respondents also mentioned that the virtual setting limited interaction and
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requested in person events in the future.

Regarding takeaways from the workshops, many respondents answered that the workshops facilitated
understanding of the roles that various stakeholders play in supporting energy resiliency and the importance
of stakeholder engagement. Respondents also mentioned that they learned the importance of encouraging
financing and use of technologies, such as Al, 10T, and distributed energy resources to further enhance
energy resiliency efforts, particularly in developing economies.

The survey respondents raised the importance of a holistic approach with the involvement of all
stakeholders to strengthen energy resiliency, including not only the government and industries, but also
energy consumers. They also mentioned that proper assessment of energy resiliency is essential and
encouraged government and industries to work on benchmarking and standardization efforts on energy
resiliency. The survey respondents also mentioned it is essential to consider the impact of human-induced
disasters in resiliency planning, particularly cyberattacks, and to periodically review resiliency efforts to
identify new threats and integrate them into resiliency planning for continuous improvement. Other key
issues raised by the respondents include the importance of diversification of energy resources, developing
business continuity plans in advance and properly training people to build disaster response capabilities.

In terms of balancing decarbonization and energy resiliency efforts, many survey respondents mentioned
that these can be achieved simultaneously with the use of technologies, such as batteries. Many responded
that the green transition needs to ensure energy resiliency in planning processes and that there is sufficient
funding available to secure a stable energy supply.

Regarding suggestions for future APEC capacity building activities, the respondents called for development
of sector specific and disaster specific guidance, as well as knowledge sharing and trainings through further
similar workshops and webinars to share best practices, data, and information related to energy resiliency.
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Appendix 2: Workshop Agenda

Workshop AGENDA (Hosted by Chile)
9:00 AM-11:30 AM (Chile time)
Monday, 17 January 2022

Start | End Session Focus Main Speaker
09:00 | 09:10 | Opening Session | Introductory An overview of Mr Tetsurou Ito
Remarks from workshop agenda and | (Director of
Project Overseer goals, an overview of International Affairs
and Host Economy | the importance of Division, Ministry of
energy resiliency in Economy, Trade and
Overview of Chile and the APEC Industry of Japan)
workshop agenda region.
Under Secretary
Francisco Lopez
(Undersecretary of
Energy, Energy
Ministry of Chile)
09:10 | 09:30 | Presentation of “Background and This session will Mr Shintaro Fujimori
Energy Resiliency | Purpose of the present the (Chief for Energy
Efforts Energy Resiliency background and Supply and Demand
Principle” purpose of the APEC Policy Office, Ministry
Energy Resiliency of Economy, Trade
Principle. and Industry of
Japan)
“Development of This session will Ms Nanako Hisamichi
APEC Energy present the draft (Project Manager,
Resiliency outline of APEC Energy | Washington CORE)
Guidelines” Resiliency Guidelines
to solicit inputs from
the workshop
participants.
09:30 | 09:45 | Technical Session | “Resilience and Risk | This session will Mr Daniel Charlin
Management” present Chile’s policy (Head of Resiliency
making and and Risk
implementation for Management, Energy
energy resiliency and Ministry of Chile)
natural disaster risk
management.
09:45 | 10:00 “Resilience This session will Ms Johanna Monteiro
Assessment present a resiliency Zuniga
Methodology in the | assessment (Electrical Engineer
Chilean methodology that is for Planning

Transmission
System”

used for the
transmission system
planning in Chile.

Department, National
Energy Commission of
Chile)
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Start | End Session Focus Main Speaker
10:00 | 10:30 “Multi-Stakeholder | This session will Mr Carlos Salamanca
Approach for present a mining (Principal 1SO of
Energy Resilience company’s efforts to Interconnections and
against Earthquakes | enhance energy PAAs, BHP Chile)
and Other Disasters | resiliency against
in Chile — Mining earthquakes and other
View” natural disasters in
Chile.
“Challenge of This session will Mr Oscar Alamos
Resilience in the present an energy (Regulatory Specialist,
Energy Transition” transmission ISA InterChile)
company’s effort to
strengthen energy
resiliency of the
transmission system in
Chile.
10:30 | 10:45 “How the Energy This session will Mr Stéphane Godier
Sector Can Build present an insurance (Head of Americas,
Resiliency by company’s approaches | AXA Climate)
Adapting to Climate | to help the energy
Change?” sector in Chile build
resiliency against
climate challenges.
10:45 | 11:25 | Panel Based on the prepared | Moderator:
Discussion/Q&A guestions and Ms Nanako Hisamichi
guestions received (Washington CORE)
from the audience,
moderator will Panellists:
facilitate panel Mr Daniel Charlin,
discussion. Ms Johanna Monteiro
Zuniga,
Mr Carlos Salamanca,
Mr Oscar Alamos,
Mr Stéphane Godier
11:25 | 11:30 | Closing Remarks Mr Tetsurou Ito

Closing Remarks from
Project Overseer and
Host Economy

(Director of
International Affairs
Division, Ministry of
Economy, Trade and
Industry of Japan)

Mr Daniel Charlin
(Head of Resiliency
and Risk
Management, Energy
Ministry of Chile)
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Workshop AGENDA (Hosted by Chinese Taipei)

9:00 AM-10:55 AM (Chinese Taipei time)
Thursday, 20 January 2022

Start | End Session Focus Main Speaker
09:00 | 09:10 | Opening Introductory Remarks | An overview of Mr Tetsurou Ito
Session from Project workshop agenda and (Director of
Overseer and Host goals, an overview of the | International Affairs
Economy importance of energy Division, Ministry of
resiliency in Chinese Economy, Trade and
Overview of Taipei and the APEC Industry of Japan)
workshop agenda region.
Mr Ming-Chih
Chuang
(Director, Bureau of
Energy, Chinese
Taipei)
09:10 | 09:30 | Presentation “Background and This session will present | Mr Shintaro Fujimori
of Energy Purpose of the the background and (Chief for Energy
Resiliency Energy Resiliency purpose of the APEC Supply and Demand
Efforts Principle” Energy Resiliency Policy Office,
Principle. Ministry of
Economy, Trade and
Industry of Japan)
“Development of This session will present | Ms Nanako
APEC Energy the draft outline of APEC | Hisamichi
Resiliency Energy Resiliency (Project Manager,
Guidelines” Guidelines to solicit Washington CORE)
inputs from the
workshop participants.
09:30 | 09:45 | Technical “Chinese Taipei: This session will present | Dr Chin-Chung Wu
Session Power System an energy company’s (Director of the
Infrastructure efforts to strengthen its | Department of
Resilience” power system System Operations,
infrastructure resilience | Taipower)
in Chinese Taipei.
09:45 | 10:00 “Japan: Nihonbashi This session will present | Mr Yukikazu
Smart City Project” discussed approaches an | Kawahigashi

energy consumer in
Japan implemented to
strengthen energy
resiliency.

(Executive Manager
of the Project
Planning Division of
the Environment
and Energy Service
Department, Mitsui
Fudosan)
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Start | End Session Focus Main Speaker
10:00 | 10:15 “Republic of Korea: This session will present | Professor Hur Jin
New Resilience a cascading outage (Professor of the
Strategies based on analysis and new energy | Department of
Cascading Outage resilience strategies Climate and Energy
Analysis to Enhance proposed by a Systems
Power Grid Security” | partnership between Engineering, Ewha
academia and a power Womans University)
company in Korea.
10:15 | 10:50 | Panel Based on the prepared Moderator:
Discussion/ questions and questions | Ms Nanako
Q&A received from the Hisamichi
moderator and (Washington CORE)
audience, moderator will
facilitate panel Panelists:
discussion. Dr Chin-Chung Wu,
Mr Yukikazu
Kawahigashi,
Professor Hur Jin
10:50 | 10:55 | Closing Mr Tetsurou Ito
Session (Director of

Closing Remarks from
Project Overseer and
Host Economy

International Affairs
Division, Ministry of
Economy, Trade and
Industry of Japan)

Mr Ming-Chih
Chuang

(Director, Bureau of
Energy, Chinese
Taipei)
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Workshop AGENDA (Hosted by the Philippines)
9:00 AM-11:30 AM (The Philippines time)
Wednesday, 16 February 2022

Start End Session Focus Main Speaker
9:00AM | 9:10AM | Opening Introductory An overview of Mr Tetsurou Ito
Session Remarks from workshop agenda (Director of
Project Overseer | and goals, an International Affairs
and Host overview of the Division, Ministry of
Economy importance of Economy, Trade and
energy resiliency in Industry of Japan)
Overview of the Philippines and
workshop agenda | the APEC region Senior Undersecretary
Felix William B.
Fuentebella
(Undersecretary of
Energy, Department
of Energy of the
Philippines)
9:10AM | 9:30AM | Presentation “Background and | This session will Mr Yuya Uno (Deputy
of Energy Purpose of the present the Director of Energy
Resiliency Energy Resiliency | background and Supply and Demand
Efforts Principle” purpose of the APEC | Policy Office, Ministry
Energy Resiliency of Economy, Trade
Principle. and Industry of Japan)
“Development of | This session will Ms Nanako Hisamichi
APEC Energy present the draft (Project Manager,
Resiliency outline of APEC Washington CORE)
Guidelines” Energy Resiliency
Guidelines to solicit
inputs from the
workshop
participants.
9:30AM | 10:45AM | Technical “NGCP’s Energy This session will Mr Giovanni Randolfo
Session Resilience present measures A. Galang
Challenges and that the Philippines’ | (Assistant Vice
Measures” sole grid operator President and Head of
has taken to address | the Technical
energy resiliency Management
challenges in the Department, National
economy. Grid Corporation of
the Philippines)
“Powering This session will Ms Lorelie Q. Osial

Progress for the
Future: Energy

Resiliency at
Pilipinas Shel

|II

present Shell’s
energy resiliency
initiatives in the
Philippines.

(President and CEO,
Pilipinas Shell
Petroleum
Corporation)
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Start End Session Focus Main Speaker
“The Role of the | This session will Mr Rene Jose Sayoc
Private Sectorin | present the private Meily
Energy sector-led disaster (President, Philippine
Resiliency” organization’s role in | Disaster Resilience
energy resiliency Foundation)
efforts in the
Philippines
“DOE Philippines’ | This session will Mr Michael O.
Energy Resiliency | focus on policy Sinocruz
Efforts and Best measures and (OIC Director of
Practices” frameworks Energy Policy and
designed to enhance | Planning Bureau,
energy resiliency in Department of Energy
the Philippines. of the Philippines))
“Tools to This session will Mr John Aaron Edgar
Enhance Energy present USAID’s (U.S. Agency for
Resilience Energy Secure International
Financing” Philippines initiative | Development)
and tools proposed
to evaluate energy
resiliency efforts
10:45AM | 11:25AM | Panel Based on the Moderator: Ms
Discussion/ prepared questions Nanako Hisamichi
Q&A and questions (Washington CORE)
received from the
audience, moderator | Panellists:
will facilitate panel Mr Michael O.
discussion. Sinocruz,
Mr Giovanni Randolfo
A. Galang,
Ms Lorelie Q. Osial,
Mr Rene Jose Sayoc
Meily,
Mr John Aaron Edgar
11:25AM | 11:30AM | Closing Dr Kazumoto Irie
Session (President, Asia Pacific

Closing Remarks
from Project
Overseer and Host
Economy

Energy Research
Centre)

Mr Michael O.
Sinocruz

(OIC Director of
Energy Policy and
Planning Bureau,
Department of Energy
of the Philippines)
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1. APEC Energy Resiliency Principle and Guidelines Background
1.1. Presentation 1: Background and Purpose of the Energy Resiliency Principle

by Mr Shintaro Fujimori, Mr Shintaro Fujimori, Chief for Energy Supply and Demand Policy Office,
Agency for Natural Resources and Energy, the Ministry of Economy, Trade and Industry of Japan
(Chile and Chinese Taipei workshops)

and

Mr Yuya Uno, Deputy Director of Energy Supply and Demand Policy Office, Agency for Natural
Resources and Energy, Ministry of Economy, Trade and Industry of Japan (The Philippines workshop)

Py wnnns Why energy resilience?

® Disasters have caused disruptions of energy supply which provided
the basis for various economic and social activities, and thus
threatened an achievement of socially sustainable objectives.

AP EC EWG 07 20 ZOA @ Investi;arg in e(e.anergyr resilience isf the pn‘tlaziy, as APEC is the region
WOI'I(ShOp on Energy ReSilienCV most affected by many types of natural disaster.
Principle

Background and Purpose of the Energy Resiliency Principle

January 2022
METI (Japan)

The Great East Japan Earthquake (2011) Typhoon No.15 &16 in Chiba Prefecture (2019)

2

Energy resilience in inter-governmental Definition of "APEC Energy Resiliency Principle

discussions ® At the APEC EWG59 held in August 2020, principles were formulated
to encourage voluntary efforts to contribute to energy resilience
® At the APEC Energy Ministers' Meeting held in October 2015 in Cebu, ( “APEC Energy Resiliency Principle”) .

the Philippines, the theme of the meeting was "Toward the Realization
of an Energy-resilient APEC Region".

® As a result of the meeting, "Cebu Declaration on East Asian Energy (Excerpt from "APEC Energy Resiliency Principle )

Security" was adopted. ® 5t Since each economy is diverse in terms of geographical,
environmental, economic, social and other situations, the impacts of
disasters significantly differ among economies.

Each economies needs to investigate economy-specific circumstances
and to consider tailored countermeasures in a holistic manner with all
stakeholders involved.

(Excerpt from "Cebu Declaration")

® 27 We affirm the importance of energy resiliency in promoting
energy security and sustainable development and providing access to
the people. This includes in particular, the ability and quality of
energy infrastructure to withstand extreme natural and man-made

disasters, to recover and return to normal conditions in a timely and ® 16" Stakeholders should actively invest in and finance projects that
efficient manner and to build back better. contribute to enhancing energy resiliency in each economy.

® 7" We encourage members to improve the robustness of their ® 17 Stakeholders should appropriately evaluate contribution of the
energy infrastructure and policy, through capacity building, sharing of projects, which they invested in and financed, to energy resiliency in
information, and promoting best-practices as appropriate. addition to projects’ profitability,

https://policy.asiapacificenergy.org fsites fdefault /files/ Ceby Declaration and Instructions APEC FINAL . pdf




Energy resilience as a new criteria for socially
sustainable activity

® Energy is the most essential service which provides a basis for various social and
economic activities. Investing in energy resilience should be regarded as a socially
sustainable activity in the context of SE

® [Investing in energy resilience is also contribute to the achievement of the UN
Sustainable Development Goals (SDG 9 & 11).

® Recent agreement among APEC economies urges investing in energy resilience.

& Energy resilience could be a new criteria of socially sustainable activity in the context of
sustainable finance,

What is energy resilience? Relevant SDGs
Energy resilience is the ability to secure e
stable energy supply by effectively &
dealing with disasters (both natural and
manmade disasters). L=
(APEC Energy Resiliency Principle) &
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1.2. Presentation 2: Development of APEC Energy Resiliency Guidelines

by Ms Nanako Hisamichi, Project Manager, Washington CORE

Obiectives
« Clarify the roles of key stakeholders identified in ERP to enhance energy resiliency

Share measures and best practices on energy resiliency to support the APEC member economies build
resilient energy infrastructure

Provide guidance on multi-stakeholder approach in enhancing energy resiliency measures and developing
energy resiliency plans

i Workshop on Energy Resiliency Principle EWG 07 2020A scope
@ ne“elnnmenl ﬂ' np!e 3 : + Provides general guidance and best practices to

Asia-Pacifi - - - enhance energy resiliency measures
ceonamic coneranon - ENGPGY Resiliency Guideline

o Applicable to the wide variety of disasters

Stakeholder
Approach  camth,
toward Energy

Snorgy
including both natural disasters and man-made o

disasters

o Each economyis recommendedto tailor
approaches considering the economy-specific
energy resiliency challenges

Supply
Indusiries.
LR R

WASHINGTON | CORE

® Washington CORE 2022 2

Guitleline Develofijent Process Structure of the Gl

Introduction

= Background
+ December 2021: developed outline for Energy Resiliency Guideline - Objective
- Scope

+ January - February 2022: Three Workshop will be hosted to gather inputs on various

2T d Definit
stakeholders to develop Energy Resiliency Guideline erms ane efinition
3. Energy Resiliency Principle (ERP)
| Sub-region | Date and Time Host Economy 4. Relevant stakeholders and fhel roles 1o ‘
elevant stakeholders and their roles to enhance energy resiliency
South America Monday’ 17qanuary 2022. Chile +  Governments
%100 2M'1;US? AM (Cg(l)eztzlm) +  Energy supply industries
. ursday, anuary . . +  Energy consumers
NortheastAsia | g0 AM-11:00 AM (Chinese Taipei time) | O'mo® TiPel = Financiainsttutions
Wednesday, 16 February 2022 3
Southeast Asia | 9:00 AM-11:30 AM The Philippines 5 C?mrr;:nn app';oaﬁhes ar:‘ang different stakeholders towards energy resilisncy
(the Philippines time) nergy Resiliency Plans

+ Investment and Financing to Projects towards Energy Resiliency
+  Proper Asset Management

+ April 2022: Planned completion date for the Energy Resiliency Guideline «  Emerging Technologies Adoption

= Multi-stakeholder Knowledge Sharing

© Washington CORE 2022 3 ©Washington CORE 2022 l

Roles of Key Stake

» Energy resdioncy plansevaluate the energy-rolated situation of a stakeholcer and provides maasures on how to dealwith
Holistic approach with the involvement of all key stakeholders is critical to enhance energy resiliency disasiers. Energy plans (= i , mestoration, buldingback betier and infarmation
aharing
" Enargy resiloacPlant | . e nc | framework to f development of eneegy resibency plans.
2 *+  Recognize the importance of energy resiliency = Implamant sysio aintxn otfoctive energy resdency plans, including stakoholder ongagement, niak
&2 = Gonductvulnerability assessment of energy systems asseamert, sirategy &prioritizstion, implementation, and pers
= . ————
E T = e = p = Contribute to enesgy resiiency by ceveloping mecharisms, suchas criteria and evalisations (oot 1o ensune ensrgy resiency is
3 e v ane nensy ¥ par cansidened during the investment decision misking lor energy infrastnuciure proeds
» Asset management Inchudos propor instaliation, m: wrtar ¥ assetsin arder to sustaina stabla enorgy
supply
T Energy Supply Industries Energy Consumers. T T TS (=== - hssesse resdiercy needs risk and implement appr oprisle messures, inching diversiboabonof snergy
= e 23, ificieri enesgy scurces. medemize infrastruciure, ote.
=] + Review the existing legal + Implement caningenty measures, + Implement asset management + Develop and adopt arter to * Incorpirate systemascapproschos to buikd resdient enargy infrastructure
framewrork and develop policies, cluding divessiicalion of energy programs o mainiain and moritor ensure the aspect of energy + Evaluase the avalabiity of cuting-scge erergy techaclagies 1o cptimize the planning, cperaticn, andmainwenance of enengy
taws, Feguiations, aNd SHNJARGS 1o rasources and scuring sufficiant the reliabilty of critical equipment resiliency is considered during el b 1 i ey retlencs N
{aciflate the formulation of energy eneray reserves, baskup systems + Gonsider and adopt cuting-<dge rvestmant decision making for Emarging Technalogies Fpstems inarder ko impravemergy resiency .
& resiiency plans ! + Introduce asset management ey technologies energy Infrastructurs projacts Adogtion = Suppoet the implementation of such technology schutions through praviding Snancing cotions andincentives
i « implament mechariame i proqrams to balsnca cost, risk and + Secure backup systems, such a5 + Colahorate with he pubic and * AssEss cybor sacurity Rk from intograting new lachnology optionsto the Bxsang systoms. ADDropdiate mibgalion messuos
% mceriirs energy resliency efforts performance of energy resllent emergency gensration units and private sector and offer financing whoukd ba implemented o minimize the risk
« Establieh o thit | frestructure. enerpy reserves opliens 1o invest in energy — —— .
esponsioe T socrdinging €nery « Gonsider and adopt utiizaion of + Teain SarT . caapand and rescndr casiancy projacts » Stakenniders shouid facitate undarsisnding ‘o energy resiiency issues and contrisuta to knowledge shariag wih intemal and
i resiliency initalives across internal utting-sdge enargy tachnologies from disastars Wukti-stakeholder external stshehalders
@ ang external stakenolders * Train staff on emergancy responze Knowledge Shari * Assessmentof resilience knowledge gaas and capacity buildingnesds maybe conductedio faciiiate knowiedge shasing
and raaqvary + Cross-secioral colaboration is encouragedio facilitate poer-10-peer amirg, networking and capacity building.

© Washington CORE 2022 H

shingion GORE 2022 ®
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Key Questions

Any other
approaches/stakeholders that
takeholder enga ent to we should consider?
enable holistic approach to
energy resileincy?

What should be the roles of
each stakeholders to
enhance energy resiliency?

How should we balance

energy resiliency and
What should be the key decarbonization efforts?
considerations to ensure
effectiveness of each energy W
resiliency approach?

© Washington CORE 2022 7

Contact information

Nanako Hisamichi, Pre
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2. Chile workshop January 17, 2022

2.1. Presentation 3: Resilience and Risk Management

by Mr Daniel Charlin, Head of Resiliency and Risk Management, Ministry of Energy of Chile

Contents

1.  Chilean Energy Sector.

-~ Resilience
. - and Risk
Management

lean Energy Sector briefly

Ex2
Liberalized, competitive and
unsubsidized market. i | |

Politics and normative for o
s power and fuel segment i & COORDINADOR
- development. e
— High dependency from - 4
n imported fossil fuels. Ministry of Energy National Electric
= Coordinator (IS0}
J— H CN= ﬁg?.'é'quL Power and fuel prices, and
Low level of electricity and gas @ = | DE ENERGIA technical normative. ‘
interconnection with the region, ’- . A
G @ Macional Energy Commission Operate the power

assets  fulfilling  an
economic and secure
operation.

Law enforcement and
aversee of power and fuels
market. Checking quality
and security

N

e A —
I|>® Highrenewable potential erdeereers)
T T — F_

Superintendence of
Electricity and Fuels

— ey

Electrical coverage gg.6%

-

Private players

Power Fossil Fuels
L
P &3 ol

sl RER g U

Generation Transmission Distribution Upstream Midstream Downstream
[ ENAP' ENAPR" GC

—
~ ¥/
enel e CGE scverint e e O

company

€
Qnes sl enel cummemmscorec P ENEX

‘ﬂ P ®casco

CGE'”

cColbun o — ©casco

eNGie

— —

enNGie enGie (@ cxiouna &2 asmax
e\n.ajas g
+ more thand00 companies  + more than3s companies +25 companies
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Context of the Energy system

1-Long (4.270 km) 2-Power and fuel 3-Energy consumers also
and narrow economy offer, diverse but  concentrated and not close to
(90 - 200 km) concentrate energy productionf/importation
places
a g
z §
E &
= &<
| LT
2

L )
Extreme weather

Earthquakes
Freq ent threats Eruptions Others

CHILE CENTRAL =
g ]
CHARARAL

2y

AcUL
o,

CIGIDEN (2018)

Contents

Resilience and Risk
Management in the
Energy Sector.

ESQUEMA GEOLOGICO DE CHILE

8.8-degree earthquake on February 27th, 2010, in Chile

Common damages seen in 27-F earthquake

* Insufficient * Collapse of high + Damagesto * Damagesto * Damages to power
loosenessin voltage circuit transformer and disconnectors transformers
high voltage breakers power reactor
connections bushings

Earthquake on

Lessons learned and implemented:

Increase looseness among interconnections of electrical equipment.

Update the seismic technical specification,
Lotines ¥

TS o
secior eect ot

el feremc

Recommendations for Seismic verificationfdesign of foundations, support
structures, and equipment.

Emergency spare parts stock.

M to deal with emerg,

*  Update system safety standards.

= Reinforcing 150" s attributions and autonomy.

+ Set economy-wide policies to face disasters which affects the energy sector,
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Whe manage the threats in the energy sector? Objec

Resilience and risk Resilience and risk management unit Energy Sector Support
. . i ; il +  SEREMIs
management unit + Incorporate risk managementon the Ensures.fhe maurpo_mt.on of the concept of resilience and the
ket policies monitoring, pr and
&nergy mar P B management of
emergencies. URGR

Advise authorities on the energy
We articulate in the contingencies

BC
energy sector the ‘
| . P . - | " Disaster Risk Reduction Support

risk management Develop dynamic and easy tools to help

-

the decision-making processon Emergency Risk Res;lll:jnce &P ATAFORMA NACIONA]
s ParaLa Beducciin el sgs e Dot
emergency cases Cocrdination Management Adaptation
+ Create and monitorrisk maps Alert Mitigation Prevention
Answer F i itigati
Recovery Alert Preparation

. s ]
I T |

Tools —Online viewer of customers without supply

Tools - Risk management map viewer

This platform:
* ltisusedby energy * Windy.
companies

* ltisusedby the ISO and
other institutions

+  Itisrecognized in the
JanuaryfFebruary 2022
edition of the IEEE
Power & energy
magazine

Contents

Current Challenges.
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Risk management in energy policies

SHARED VIEW (6]

The Current Resilience: + Moniter sacurity
Economy-wide % 29 aocis:
" . | 3° axis: energy .
Energy Policy ‘A shared view across all . TR Incorp
I the participants in the Afadns + Promote eneray sufficiency
. Ruta Energética
olicy update process”. i
policy update p —
i * Understand disaster risk
First P|"ar: ‘ FOLITICA NACIONAL + Strengthen the govemance of disaster risk
ili d effici . RIESGh oF DESASTIES management
Resilient and efficient energy .
system i 2000-2030 * Plan andinvestin disasterrisk reduction for
resiliance
"A quality and reliable (N
” * Provide an efficient and effective response
power supply”. .
* Promote asustainable u:nvui
—

...looking the future

Current work in progress

+ Plan to reduce supply interruptions due to last-mile

CDRI <_<>‘> connectivity problems in distribution, framed in the

preieribdi-dti=alil program “Enhancing the Resilience of Power
Infrastructura” — CDRI.

-

\9 + Technical cooperation with other economies in the
region in the development of a regional toolbox that
guides the provision of public services (water, energy
and basic sanitation) in the POST-COVID 19 recovery
process, from the perspective of growing resilience —
IDB - OLADE.

Examples of eruption risk
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Examples of eruption risk maps Examples of eruption risk

Examples of tsunami risk maps

Examples of tsunami risk maps

3
i
|
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Examples of forest fire risk maps
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2.2. Presentation 4: Resilience Assessment Methodology in the Chilean Transmission

System

by Ms Johanna Monteiro Zuniga, Electrical Engineer for Planning Department, National Energy
Commission of Chile

Resilience assessment methodology
in the Chilean Transmission System

General Framework

Johanna Monteiro Zufiga

National Ener,

f -
o Energia
Abierta

CNE B
Energia
Abierta

Electricity sector

GENERATION

Completaly private
Compatitine market

Mot centrally planned

150 coordinates dispatch

Marit arder based an audited pricas
Enargy markat

Capacity market

Ancillary services

TRANSMISSION

it i i

A

Camplately private
Regulated natural mancpaly
Centrally planned
150 coordinstes operation
Mew projects based on suctians
Prices based on efficient covts + return
of investment [ROI)
Paid by customers [stamp]
Asvets divided into

Economy-wide network

Zonal netwark

CN=

DISTRIBUTION

Completely private
Regulated natural manapoly
Hok centrally planned

Mot eoardinsted by the 150

Déstribution compankes invest in thesr
cancarsion ares according to GaS standards

Prices based on sfficiont conts + ROI,

considering a “Model Company”™

Paid by customers

There is no sales/retad agent

Consumptien is divided ints
Residential [reguluted)
commenial [nor-regulated)

CN= )

ia
Abierta

il

02

RESILIENCE
METHODOLOGY

04

CONCLUSIONS

CN= 8

About Chile..
Energia
Abierta

GENERALINFORMATION ENERGY

- Population: 19 MM (2020) 99.6 % electrification

7 - Extension:4270 km Average SAIDI (2020): 12,1 hr
+ Land area: 756.950 km2 + 46 hrrelated to natural hazards
e + Geography
+  Chile lies on top of the Nazca Plate|
Bolvia - East: Andes
West: Pacific Ocean
I North: Atacama desert
m“““""m South: Forest and volcanos
SEN Argenting
INVESTMENT NATIONAL ELECTRIC SYSTEM (SEN)
Most attractive economy for Extension: 3.100 km
investmentin renewables (source: Installed cap. (2021} 30.200 MW
BloombergBF)
3 Peak load (2021): 11.200 MW
« Rapid growth on renewablesthe
o last 10 years. Annual energy (2021): 80.000 GW!
No investments on new fossil fuel
OCEANO GLACIARANTRRTICO.

plants {coal and gas)

Main Chilean energy-related il
[ MINISTRY OF ENERGY
g-' "% Public Policy

Big picture
Leng term goals

| MATIONAL ENERGY COMMISSION (CNE) |
Reguiatory institution
Laws & Grid codes modifications.
Trarsmissicn Expandicn Plan

HNATIONAL ELECTRIC COORDINATOR (CEN)

ELECTRICITY SUPERINTENDENCY

Oversees regulatory compliance
Deckdes on regulation Interpretation
Applies sanctions and fines

Independent System Cperator
Oversees grid code compliance
Calculates payments among companies

Checks for market competitheness
© T projects i

MNew trarsmission project auctions
Ancillary services definitions
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o -
Legal Framework Resiliency related CNE 8 Regulatory Framework CN= 6
; - .
pesi gperga
2016 2017 2021 Abierta
LEY 20.936 - Art. 87%a) RET711 - Art. 19° b} D5 37 - Art. 92°
- é Transitory Transmission E Planning and Transmission “The Transmission Plonning process must  “Resiliency Assessment: “Resiliency Assessment:
g Regulation (2017) Regulation (2021) consider: o] supplyrisk mnimizgtion,  p e o eonsions (econompwite -
= . : ’ - ’ ,m”:,",m,f,‘}’;mﬂ;m,, and aonal] wil enoble suitable SEN o poicuer it will be assessed ... the
v : : performance when  extreme  slituations ¢
] enavailability of electric assels, natural " performance of the electrical system, based
Open Access rules occur, fn order te be oble o supply on events defined in the Technical Study
o e " v customers and mot diminish the normal from the Transmission Expansion Plan,
technical and economic standards of the  concigering at feast, natural disasters such
3 NT SyCs Dxn sscc electricol system. as earthquakes, tsunamis and landslides.”
= In particular, this stoge will ossess the
5 Securityand guality Distribution sector Ancillary Services Jollowing events: [I) tsunamis, (i) fuel
o of service Grid Code seeurity and quality Grid Code price shocks, (i) delay on @ new
of service Grid Code and )
I —_——
Context 8 6
- -
Current situation CN= 3 CNE g
Energia Energia
Abierta Abierta

EXPANSION PLAN 2020

ility of a group of power
plants placed on the coast

Change in the merit order between
coal and gas power plants Shock

Resilience Methodology

Resilience: Methodology CN= 6

01 02 04
Scope Impact Portfolio

CN= 8
Energia
Abierta

“the hability to anticipate, resist, absorb, respond to, adapt to, and recover from a disturbance”

«  Scope «  Impactanalysis Risk assessment *  Projects alternatives
+ Stakeholders « Inputdata [likelihood] x +  Evaluation
R T + Threats flikelihood] & [severity] + Projects portfalio
E— [ — [— e Eeed . everity) ot s
+ i o " Vi e Priorization
* operaondl  opersl
Rl siegs Pelenc ke
—_— s [ ]
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Methodology
Scope

Historical Events
fre

Scores matrix

B - Stakeholders’ professional judgment

Evaluation customized project

Methodology
Resiliency projects
Hardening Operational Quick recovery
- SO

Conclusion

@_ CN= Eg_ﬂ

Abierta

Probabilistic assessment
Simulation based modet
Statistic analysis

&5

Enesgia
Abjerea

Hardening measures:
Investment related to building
new assets, or hardening
existing ones.

(Operational measures:
Investment refated to grid
automatic schemes, in order to
get through the event in an
better performance.

Cick measures:
Elements that help to a quick
|pad reconnection, for instance,
distributed generation.

CN= 6
el

Methodology
Assessment — Impact & Risk

Threat:
Events likelihood
Score [1-10]

Impact:
Haow the threat has an impact over the electric
system assets.

Vulnerability:
Events severity (impact magnitude)
Score [1-10]

How to investin the distribution sector?

Severity

DISTRIBUTION GRID CODE

M CN- S
-
=
e Energia
Abierta

a0 gi i
o || B [Ef |

LI

HElL
]

Likelihood

o
CNE= )
=
Enargia
fbierta

DISTRIBUTION LAW
... Lo d e,

* There is a developing

reform; however, the first define a standard
drafts did not consider * The Distribution Grid
resiliency as a topic, Code has included
recently animportant
* Beyond control change related to Quality
crcumstances events are of Service.

not part of utilities’ duty
(force majeure)

= “Model Company”
The reform was paused

= Mot straightforward to

* “Model Company”

AMCILLARY SERVICE

‘Conclusion

enz B

Energia

Abierta

+ The resiliency assessment exists in the
context of the Expansion Transmission Plan,
according to the Law. However, this approach
has some limitations.

The methodology suggests to make an
evaluation of the most efficient projects
whether they belong to the transmission or
the distribution sector.

In order to develop a new project on the
distribution sector, it is suggested that the
ancillary services market could promote it.
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Thank you

Johanna Monteiro Zuiga

Energia
Abierta
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2.3.

Presentation 5: Multi-Stakeholder Approach for Energy Resilience against

Earthquakes and Other Disasters in Chile - Mining View

by Mr Carlos Salamanca, Principal ISO of Interconnections and PPAs, BHP

Multi-stakeholder approach for energy
resilience against earthquakes and
other disasters in Chile — Mining View

Carlos Salamanca
Principal ISO, Interconnections and PPAs —(Chile)

BHP

Agenda

Miningapproachto Energy
Resllience — Earthquakes

Energy Issues

BuildingResilience

and otherassociated
phenomena

+ Context * Sciencedeep dive « Ap) chesto Energy
* Chilean BHP Assets * Issue review resilience and adaptation
* Leamed Lessons » Impacts review and - Problem solving framework
identification - Identifying resilience options
+ Impact Prioritisation and adaptation pathways

Context
BHP Assets in Chile

BHP

Learned Lessons:
Some Earthquakes Events and Impacts

BHP

* Minera Escondida (MEL)

= Escondidais the workd's largest producer of copper concentrates and
cathodes.

Located 170 km from Anlofagasta, 3100 melers above Sea level and 1,1
ML fine copper production for FY2021

» Energy consurnplion aprox 5,0 TWh per year , Max Power
consumglion 700 MW,
= Pampa Norte

Minera Spence: located 68 km from Calama, 1750 meters above sea
level and 149 Kifine cooper production for FY2021.

» Energy consumption aprox 1,0 TWh per year, Max Power
consumgtion 100 MW,

Compafia Minera Cemo Colorado (CMCC): located 120 km from lguique,

2600 meters above sea bevel and 89 K ine cooper production for
FY2021

+ Energy consumption aprax 0,2 TWh per year , Max Power
consumgtion 27 MW

In terms of copper production - for CY2020 - MEL + Spence + CMCC
represented aprox 23% Chile production and aprox 6% workdwide, In termsof
energy consumption - for CY2020 - MEL + Spence + CMCC represented
aprox B, 7% Chile annual Energy Demand and near to 10% economy’s peak
demand.

PERU Chile ]
#Mine
Carro
Colorads
-
Mquicue B BOLIVIA
uPca
Pacific
Qoetn CHILE
Tocopila @
u Calama
#Spance
W Meliones
5 - — ARGENTINA
® Mingra Escondedd

 Chie s B faneis

Escondida, Spence and Compafia Minera Cerro Colorado
14-Nov-2007 / 18-Dec-2077 (replica)
Epicenter: Tocopilia
Magnitude: 7.7 / 6,7 Richler (repica)
Effects: Lancsiices and dust ciouds. Power and ¢ outage and ¢
ration stoppage: aprox 35 hours | 35 hours (replica)
Economic Impact: 34 MMUSD / 13 MMUSD {replica) - @2 8 USDVpound {copper average price Nov-200T)

fuer=eraltarramss,
energia, i
prodhetr delnch. Los precios del cobire parn entregn en diciembre
subian un 6 por clente 83,29 USD™.
Sotmree: wwwrenEEcom (15-Nov-2007)
Ve U5 1, S ilorns. BEP o
Ao, I Conelio s
s mineras ligadas aBHP habrian dejado de producirel
L aunes USS 13 millones durante las ms de o
haras
gt
A RHP reperit Fuonedrback L300
s e Los di 7]

quie implics mermas por unos USS 34 millones™.
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Some Earthquakes Events and Impacts BHP Other risks due to Earthquakes at critical BHP

infrastructure
Minera Cerre Colorade —Shipping Ports and Desalination Plants
-144|m|-2005
Eplcenter: 80 km Bolivia border » Potential damages due to Tsunamis: currently Escondida and Spence consume 100% desalinated
Magnitude: T 9 Richier water provided from Desalination Plants located at Antofagasta and Mejilenes bays.
Effects: Landshkdes and dust clouds. Power Outage and - . o N
dogged roads, . » Im addition E: didaand Sp pping ports lecated Antof: ta and Mejillones bays too.
dw ~
Dpersion .apume?:l;f,, — AccessRoadsand Communications
Mi E: dida y Mi spence c il Mi C Col
I?t‘:ﬁr:‘é;‘l::“ e U;‘::;Lz;“n“. efre cele » Risks over workers and provision of critical suppliestranspeort and communications lines due to
Epicenter: 8 km North MEL Epicenter: 36 km from lquque huge landslides causedby earthquakes.
Magnitude: 55 Fachier Magnitude: 82 Richter
Effects: landskdes and dust clouds. Power Outage and Effects: landslides and- sust-ciquds. — Water and Concentrate pipelines
poggedroads. e [Ppatafion M:-.U_nfff" » Long pipelines pipelines laid over hundreds of km from sites until ports.

Operation stoppagh: Zlnus:l
Minera Escondida y hI‘r;r—I Spence
12-July-2010

Epicenter: 79 km from Calama
Magnitude: £ 2 Richier

Effects: landshdes ape dostelguds.
Operation llnppluﬁ‘.o Imu' 3
Minera Eascondida y Minera Spence
O3-June- 2020

Epleenter: 48 km from San Pedro de Afacama
Magnitude: 6 8 Richier
Effecta: landshides apd daostslguds
Operation ll‘bppl*"i Inu; A

Electrical System
Availability Improvements
against earthquakes sinee
2005/2007

Approach to Energy Resilience BH P Why Energy resilience is required? BHP

Energy Resilience take in account World * BHP corporate strategy is based on long-life assets
Climate Change, therefore include actions by
focusing on: + We recognize sustainability is integral to the work we do at BHP. We believe it leads to
higher performance by making us more productive and safe.
— reducing our emissions through
accelerating the development and
deployment of low emissions

technologies;

Building energy resilience to the physical impacts of earthquakes among others
phenomena is essential to long-term business success with sustainability.

— working with others, including our industry
and governments, to enhance the global
response to climate change™*

**In September 2021, BHP published its Glimate Transition Action Plan 2021, which sets out our strategic approach to our goal to reduce operaional GHG
emissions (Scope 1 and Scope 2 from our operated assets) to net zero(2) by 2050, and our enhanced Scope 3 pasition for GHG emissions in ourvalue chain
The Plan, logether with more information on eur climate commitments, actions and performance, induding our Climate Change Report 2020. Available at
bhp.com/climate

Eclectic approaches to Energy Resilience BH P Energy Resilience Planning Process BH P

Implement

Analyse the science
Ensuring investment
Building resilience decisions are made
into our assets and taking into accountthe
their supply chains Investment physicalimpacts of
| resilience climate change

Set the Boundary Build resilience and
{Sphere of influence) t 2 adaptation pathways

Review

Chmate events

Contributing to the
4 resilience ofthe Keepingin mind that Energy reailience must consider the capacity for a electrical system to: (1) absarb stresses and
Supporting Commupity environmentto maintain function or minimize wavailability installations under critical events and (2) adapt reorganize, and evolve to be befter

resilience planning resilience” improve the ability prepared for future impacts, the planning process should include:

in our host =a\V g 7

communities ~ . furcommun_rhes * I8 an Earthquake issue a potential event that can be acute (8 g Hurricane), chronic (g, increasing temperatures) of
and our business cumulative (&g increasing drought conditions)?
to adapt

* Sphere of influence like a boundary used to as5ess eanhquake iImpacts 1o our business. B includes aspects bothwithin
and outside our operational control.
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BHP

. Out of seopa for initial assessmant
External supply chain and  g—————
SHOMers 3 party processing

Local communities
Land owners frem which lease
ulaters

Sphere of influence

Reg

Waetlands

Marine mammals
Agricutture
Municipalities

Aquifer Health

Water, Port and vessels

Roads,
Power, Telecommunications

Offshore = seismic [ drill rigs.

e Thank you H P

' On-site power generation
Processing facility
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2.4. Presentation 6: Challenge of Resilience in the Energy Transition

by Mr Oscar Alamos, Regulatory Specialist, ISA InterChile

Workshop on Energy Resiliency Principle
EWG 07 2020A

CONEXIONES QUE INSPIRAN

Challenge of resilience in the energy
transition

Oscar Alamos G. . 2
Regulatory Specialist
ISA InterChile

Santiago, January 17, 2022

ISA group in Latin América L/S/a_/‘ Electric Power business unit

; 1681 102-2] (683 102-6) RESULTS OF THE OPERATION Brazil
INTERCHILE + BACT

3.005- J‘Q (B 99,99%

employees I reumsury

# 99,87%

AVAILABILITY

L1 oerarion ]

ISA is a relevant and recognized multi-Latin
Business Group with a presence in Colombia,
Brazil, Chile, Peru, Bolivia, Ecuador, Argentina and
Central America.

47358 © ‘

HVA INSTA AP P o COORDINATION OF THE
o OPERATION OF THE COLOMBIAN
Communication 95.720 pore . ENERGY SYSTEM

We develop our businesses based on the ’, ss"y‘stems

i 70.249 GWh
creation of sust ble value and 1l Pin construccion THE LARGEST o
in corporate governance practices, renewing e oF CReUIT LL,’.T.ZT..’?E"
the trust gained with each operation, benefiting 6.529 EEEIEE..?}!“
more than 150 million people. T t

15.603
3 4
-
ISA Group in Chile/ INTERCHILE (30—

INTERCHILE

2

ISA Group

784w 1700 2250 1031 e
in U btk Gt st (o Illuh I\WTI.-JMI m“vw
Chile/INTERCHILE -

SIE Cardores Huwlmk\‘—r

LI
= S/E Hastmmille Z20V ] Trmvstes) s—— ) |
: S M o 0 | 12
= i s 4 —_— =
- + s
e o e o S
S/ Pa e At v 230 MY g e
— ! Lo
LI
CE1 Nenpabda oo | |
g
Maw 1 Existing ¥ _
ki g /5 Pripaicn 300K
| tacilitios | Tacilties ha
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Chilean Electric System: Exposure and

3 vulnerabilities ERERILE
o |« Chile long and narrow economy
Risks & ’ : i
+  Electrical system of similar nature.
Necessary §

resilience

+  Varied supply, but spatially
concentrated.

+  Mining, residential, commercial, and
industrial demands are concentrated
and not necessarily close to
generation poles.

+  Without interconnections with
neighbors.

+ Importer of fuels & gas.

Chile: Economy facing multiple threats L/S’a-/-

INTERCHILE

4

Energy
transition and
the role of the

transmission
systems

i - The role of transmission system: _
Energy Transition L/S/a./‘ the vehicle for the energy transition

z,_-__ _ ,,‘wncm

INTERCHILE

« Like the highways, the transmission system is part of the basic infrastructure that the
economy requires to interconnect producers and consumers, creating the electricity
market.

* A reliable transmission system allows the use of renewable energy potentials, avoids
congestion and curtailments, and provides the necessary service security to provide
electrical service.

T « Transport capacity and flexibility will be key in the energy systems of tomorrow. 12
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The new paradigm: resilient, beyond reliability

A “bigger” transmission system

INTERCHILE INTERCHILE
"
' B ¥ ! Stronger
Resistance Siifficle b Upgraca euisting
Ability 10 svoid ney Y infraestructure, increase
How 10 ensure that | in transport capacity,
pw‘:dm’;wv 4 M‘:"‘F""TE‘;WM § 3558t Me axtension, M.
protectson & S5 L'id? an at
e hazard anc 13 - Bigger
impact Buiid new infrasstructure,
.4 o &g transmission lings
substations, otc
- 2\ Vs R =
Pvsarsi. v bt recovery F g i = =
capacity 19 Inlk;: Ragid and eﬂn:lm" P | i Briniter
operaliens 1o rasgase capacty ' Jy  4dd g e "
e i o o ik ot A WAe oo Our compromise: Provide the
o .9 fastsr mstoration), Rewbia, : :
\_ I y o v sl country with the experience of the

most relevant group in Latin
American transmission lines

L Eswrgy Rasaarsh Casire [USERE]

AL Fania 30t B Mircarats, Tha Soct Steger. Buge. SrvarieT Frasring § otz
ramaein o et ynshm bt (TET Fouae 4o gy Alagacra, Ly Jura 3904
[

effective power networks

A "stronger” transmission system
INTERCHILE

RELEASES
A CONSORTIUM IN WHICHTSAPAR

ONE OF MOST IMPORTANT LARGEST HIGH V
PROJECT OF THE CONTINENT =

i1 i 4 Our  compromise:  Incorporate
B cewems 1 QOO  OTHERRELEASES k ) P b P
= 5 innovative solutions that allow us to
s s o o e — . @ b get the best out of our facilities

AT AL 4 EAMAEYAAENTA BEYVEITC TR

A “smart” transmission system ‘/s-’af A "smart” transmission system W

INTERCHILE INTERCHILE

Our commitment: Incorporate cutting-edge technology and contribute from Our commitment: Incorporate cutting-edge technology and contribute from
the frontier of knowledge the frontier of knowledge
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L3 a—

INTERCHILE

Thank you
Contact: calamos@interchilesa.com

oo 8 o S50, Qi 191, St 2 o
==t o Erye
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2.5. Presentation 7: How the Energy Sector Can Build Resiliency by Adapting to Climate
Change

by Mr Stéphane Godier, Head of Americas, AXA Climate

Y

Businesses impact climate
as much as

AXA Climate

How the energy sector canbuild resiliency
by adapting to climate change?

climate impacts businesses

\

Tomorrow
Y

Corporate responses to the ;

climate crisis will be a greater 4 ¥ Energy sector needs to
predictor of success than : adaptto climate change.
digital transformation has been
over the past 30 years.

A\

Our challenge

..and mitigateimpact both ways

—— 3 Sontochie

Training

Training Y

This challenge requests a % Services Ediention

&

holistic approach towards

climate impact 4l Consulting Companies need to upskill

and engage all employees
to succeed in a sustainable

© Insurance o
transition

Confidental [lems 5
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How to do it?

Anonlinelearningexperience,
made of 150+ microlearning
chapters, 100

to engage and upskill y:
employeesinyour sust

transition.

Configental

This challenge requests a
holistic approach towards
climate impact

Confidental

CYMO ALERT

sievier miss any extreme natural threat »

Risk l + Provide with an efficient alerting

Training

CARBON DIOXIDE
METHANE
W, R

o 7

[ =

& Services

\ + Gradual alerling system

‘Adapted and persoraized to each actor

Confidental

9/__ D = 00
[ =]
[

On line courses

UNDERSTAND

The science behind sustainability

Intrinsic mechanismand ripple effects
between climate change, natural

resources, biodiversity and human
societies.

6 courses- 50+ microleamning cha
(videos and quizzes)

Coangental

Companies need to monitor the
occurrence of Nat Catrisks ex ante...

OO is the firststandardized multi-peril alerting systemat

global scale, based on risk and personalised to the
company sites.

> 3communication channels (Emai, phone call &SMS)
Sleve! of alerts & Sperilscavered

Flood. Storm, Earthquake, Widfire and Tsunamis
Human climate risk expertise

Site location-specific

Passibility to attach BCPwithin alerts.
Zlevels of accuracy for 247 alerting

...sothat they can reactand resume
operations ex post.

-

Vv v

This challenge requests a

holistic approach towards
climate impact

Gonfigental

Training

ACT
Action-based roadmap

customised foreach jobrole

4 courseson collective sustainablechallenges

4 coursescovering 4 jobroles

40+ microleaming chapters (videosand
quizzes)

(S

4 Energy resiliency plans

15. Stakeholders should investigate and evaluate their
energy-related situation, and formulate plans to deal with
disasters. Stakeholders should review and amend the plans

§ continuously taking recent technological advancement into

consideration.

P
oo Eotemion

[tem 12
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How to adapt your assets &

value chain to climate change?
Weguide you trough your climate adaptation joumey by
sharingdata and knowledge to make you smarter

L Global isk Assessment to icentify at-isk assets
=**  from your portfolio or for acquisitions

7. \
Investment and Financing to
Resiliency
Facilitating the investment and financing for energy resiliency
¢ projects starts with identifying the area of investment.
The process involves disaster vulnerabiliies and impact
assessmenton energy facilities, resources, and other critical
structure to iden apin providing stable energysupply

L Local Vulnerability Assessment andadaptation
'@ level score for your most at-risk assets

] Local Adaptation Planto build resilience and
take opportunities

Climate Adaptation Advisory

Advisery services, relying on insurance data and
scientific modeling, to integrate climate risks into your
prevention / insurance decisions or to comply with
climate related disclosure objectives.

‘3 Tailor- made Climare Consulting: Weaddress all climate-relatad
challenges that you may face, whether localor global

We can help to start vour climate journey aud to priovitize;
@ Climate Risk Screening Climate risks now, and tomormow
\ (2030/2050). prioritization of most-at-isk sites, presentation of

imate rs i level, highlight

ofkeyvulnerabiliiesto investigata

| Adaptation Scoring: Deep-de vulnerabilty sssessmentata sia
® level with 3avis: #1 Awareness 8 Govemance #2 Physical
Vidnerabiity #3Insurabilty

How to recover faster?

Parametric insurance is the only wayto avoid painfulclaims process

. . .

The client chooses the
index, the thresholds and
the payouts adapted to

its risks

Adjustable

Thanks to anindependent
source of data, wemonitor
the index and seeif the
cover istriggered

Oncetriggered, the client
confims itslosses
and receivesits payment
within hours

Confidegih

Climate Change Modelling

‘Qurclimate expertise, combined with our data science
knowledge, allows us to work on climate forecast and build ’5
climate indexes to better understand climate changeandits
impact.

Foreachindex, we look at differenttime-horizons (2030 & 2050)
tounderstand the trends

Wealso compare differentscenarios (from IPCC)and models
(from CMIP5) to limit uncertainty on the results.

‘Ourexpertise can allow downscaled data at the km level

it
[

This challenge requests a
holistic approach towards
climate impact

@ Insurance

Confgental

Parametric opensnew
possibilities

Weprovide Non-Damage Businessinterruption
covers, due to climate risks

Ll Weidentify aweather risk that disruptthe activity of
L2 your clients and generatelosses

Thanksto financial data of your clients, we calculate
:} the correlation between the weather peril and the
losses

The region h i rallenged with d ranging
from earthquakes, volcano eruptions, tsunamis, mass movements, humicanes

y i threats to human i
secunty.

® Once we are confident with the correlation, we tailor
the parametric structure
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a=
Earthquake Protection - Acceleration index @ Insurance

sdly: Airports in Dominican Republic

nt Pain Points
In the traditional property market, the clier
+ Highlevel of deducribles

NDB! excl

Client Need £
A client o
earlhguake sxposu
damages and busi:

s serveral 2

rts in Dominican Republic with significant
d wanls Lo p L earthquake
interruption.

thern agai

\4
Use cases in

Our solution

The earthquake

parametric protaction can be an contract, protecting alse against financial losses
scleristics and agree upon the

an earthq

Energy sector
+

10% +
syoutstrucre = &+
Payoutstruct — 4+ it o
75
100%

Focus on Deductible Buy-back @ Insurance Focus on Parametric Carve Out @ Insurance

nce placement forthe clientby increasing traditional dayers’ risk appetite
cvered, presarving its NatCat limits

Conterta

Lack of wind Protection © Insurance Lack of rain Protection © Insurance

wier plant in Colombia

Caze - Offshore Wind farm in Denmark Case study: |

Client Need Client Pain Points Client Need Client Pain Points

The client is looking for a solulion Lo be covered in case of lack of rain, Non-physical damage business interruption exclusions in the traditienal

The client is leoking fos

SRR Tl o Non physical damge business  interruption exclusions in. the e R nsurance coverage
i Bt et s traditional insurance covel
Our solution Our solution
| ack of Wind Protaction finandially pr ural Huetuations. With aur partners we madel the hurly energy produced according hein by weather stations located

Lo wind speed Lo e

Madelled energy pr
hourty
Yearly production decrease 10% below
Threshold e A Threshold Vearly energ
U265 o s s s B IRVATN] o e
il il \. W Threshold structure
Max payout EUR 400000 , £ I-.. Max payout -
it

of the dam.

e e

Lhe finansisl eq aduction he a1

duction belov 12000 Guh

Payout

EUR 120,000
simulation 2018

2,

i
# & LA N 4 iihiel

Confidentisl lcimm
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Water Level Protection

study: ransport routes on the Rhine river

Client Need

During prolonged droughts or floads
become impassable, leading Lo d
loading enta sm: ts ancfor 1
(rail/road).

ngin Wansporl roules can
or additional costs when
alternative freight solutions

Our solution

Maxe sk f day

£2000000

Let’s talk!

Whatkind of capacities can we engags?
Isparametric insurance more expensive?
How do we appreciate climate change in our pricing model?

And many more questions you may have...

Stéphane Godier
Head of Americas —AXA Climate
+B092700453

Steghane godierxi@axa.com

the payout Is defined to cover your
ve solutions, and other potential exp

Client Pain Points

Partial and not adapted coverage in the traditional

nsurance offes

@ Insurance

1o to busi
vesheld is

Tk
Payuut per day

Time
period

@ Climate

Y
Global Footprint
+100employees over Scontinents

Earth Expertise
Partnerships withworld renowned experts

AXA Group Integration

Part of the AXAGroup, we are integrated into a
global ecosystem offalents & expertise

Thank you!
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3. Chinese Taipei workshop (Jan. 20, 2022)

3.1. Presentation 8: Chinese Taipei: Power System Infrastructure Resilience

by Dr Chin-Chung Wu, Director of the Department of System Operations, Taipower

: CONTENT
¥ Chinese Taipei "

p S i £ L 1. Scope of Critical
ower System % a Infrastructure Protection
Infrastructure /

e T : 3 b 2. Risks in the Power Industry

Director Chin-Chung Wu 3. Strategies to Sustain Power
Department of System Operationgg r i

Taipower 2 ! Supply Stability

Jan 20, 2022 .
4. Conclusion

Power Infrastructure Resilience (1/2)

> =

Scope of & — 4B

Critical » Power Infrastructure Resilience is the key and base to Energy
nuca Resilience.

Infrastructure

Protection | # The NIAC Definition of Infrastructure Resilience:

Infrastructure resilience is the ability to reduce the magnitude
andyor duration of disruptive events. The effectiveness of a
resilient infrastructure or enterprise depends upon its ability to
anticipate, absorb adapt to, and/or rapidly recover from a
potentially disruptive event.

“HIAL. Matizal bt Adviry Counilol Arer i

Power Infrastructure Resilience (2/2)

& £ Risksin th
4 » Aspects of power infrastructure resilience are inspected based ISKS. Ih =
on the following abilities when disruptive events happen: Power Industry

Avoid disaster: anticipate and prevent
L ]
_z‘ Reduce losses: react and resolve

@ Disaster recovery: adapt and recover
amD

> Fast, targeted, and effective action on the physical as well as on
the digital and the systemic side are necessary.
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Types of Risks on Power Supply .
:@ (£ Strategies to

.
Natural Disaster Extreme Climate Carbon Reduction Human Factors Sustain Power
(Earthquake, (Drought, (Emission reduction, (Information Security, HH
Rarane o) Ranstomaton Torone Supply Stability
+ Sep21,1999 earthquake S— E
. jus B gyhasaffectedthe  The Internet of Thingsis
:”“9;5 IZ‘S Gt rﬁgﬂﬂz;g'{:‘j!:\?ﬁge stability of the power system  accompanied by information
Sitlalaold c o (such as night peaks, security risks. In 2021, the
+  transmission system which power E 4
i ions e e oY inertia) California  power grids of India and Puerto
outages for 20 days. storage unit, resultingin 513 I:'OF ar;egr:a:llltnzgu;l&ages ::;e‘:i:é;::kse:v::: g
2 S B T and 517 blackout events customers during August 15-19, companies in Chinese Taipei
REBE ol [ 2020. were also attacked by
ouseholds

ransomware.

5.

. Disaster Recovery:
Ways to Improve Power System Resilience Emergency Operation Center + Repair Equipment & Manpower

e 10
& o
Central EOC EOC of MOE City Government
Recovery .
- i g Operation Center
. = « A ster
Speed up post-disaster Avoic High-level
rg over 4 reduce | > contingency ' ' t — - -
C .e y . au DSSEes decision-making <oy ssme Prevenfion Management  System) can
* Repair equipment and Action plan f sggregale power ousge  rfomation,
. p - equpment status, and support manpawer to
manpower preparation preve 2 M ‘ N halp shurien the powar razwary fime. It o
Weather Nuclear Power Power Plant a0 publcizs the power cutags and recovery
L i safety stuaton.

Avoiding Disasters:
-~ Risk Assessment and Preparatory Exercises

ar Chess Deduction International Seminar

Critical Infrastructure Protection Act

Chinese Taipei government
has established protection
guidelines for critical

Select security

targets e

infrastructure. EfterHerness
measurement
systems
What a critical infrastructure Safety Protection
shall do:

Management
1. implement risk assessment e Regulation
2. prepare a protection plan Set up safety
3. conduct regular drills protection e
- - ey pla“ —_—
Taipower is one of critical Decide the

. e Discuss energy security issues such as disaster prevention, counter-terrorism, emergency repairs, and
infrastructure facilities! priority of smart grids with economies around the world, and conduct regular drills with various risk scenarios
protection to improve regional energy security.
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Avoiding Disasters: Strengthening the Power Grid
T

7N
:@ With the influence of the global extreme climate, the scale of damage to the power
system from multiple disasters has continued to increase. Taipower has analyzed the
causes of various accidents and proposed countermeasures to strengthen the power grid.

Im| Underground power

Upgrade the materials
used for the poles and
increase the
engineering strength
according to the
construction site

prove grid
silience

1. Increase the number
of automated feeders

2. Expand the
construction of smart

substations
3. Upgrade
substations/lines

Underground power

grid projects have been

extensively
implemented in those
areas easily affected by
typhoons and large
power outages.

environment

Supporting Measures for Energy Transition

=
N7
Taipower has planned multiple supporting measures to reduce the impact of renewable

energy.
«Improve Time-Of-Use (TOU) Rate Plans.

table
~Monitor and maintain system inertia

power
supply
E ion for various types of ancillary services
P high-per its (fast i pability and shortstart-up time)
system ~Build enough gystorage (b ¥,
flexibility
7 4 i it scheduli I Main strategy
+Imy demand se strategies

Strengthen resource
performanceand

i ic i for

Properly manage renewable '9.
energy and helpstabilize forecasting ability
the transmission and distribution network

the system

(1174
(18

\\
11171747,
11711747,

Conclusion /
7

1111401

Wil 7707

Dual-Master Synchronous Operation Scheme
EE

Kaohsiung
cbce

Taipei
cbce

Power plants

Taipower is the first power company in the world to establish the Dual-master synchronous

operation scheme system to ensure stable and reliable system operation.
Both centers transmit and receive the data from power plants, ADCCs and EHV Substations

at the same time through SCADA WAN, so there is no lag of data exchange.

Electricity Trading Platform

Bring in private
decentralized resources
to stabilize the power grid

Day-ahead Ancillary Service Market

Raeserve Reserve Reserve
Qualified Trader

Owned Resources

Aggregation
Dispatchable Resources

75 ) wlert g

Demand

v

Conclusion

(2

Electricity supply is an economy-level security issue, and there
should be a comprehensive crisis awareness and preparation in
advance to improve the tolerance and resilience of the power

system.

In response to challenges such as extreme climate and energy

transition, Taipower has prepared various measuresand an
electricity trading platform to maintain a stable supply of electricity.
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THANKS
FOR YOUR ATTENTION
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3.2. Presentation 9: Japan: Nihonbashi Smart City Project

by Mr Yukikazu Kawahigashi, Executive Manager of the Project Planning Division of the Environment
and Energy Service Department, Mitsui Fudosan

NIHONBASHI
SMART CITY PROJECT
(SINCE 2019)

BACKGROUND

Great East Japan Earthquake in Mar 2011

¥

Power plants in Kanto and Tohoku

regions were damaged -
Power plantdamag

the earthquake

Power supply in Kanto and Tohoku regions
were below demand

D

Rolling blackouts were implemented by
the power company to prevent
unforeseen major power outages

THE SYSTEM

Medium-pressure Gas Line

» Using sturdy steel pipes with superior strength and
flexdibility

» High seismic performance with no gas leaks even in past
earthauakes

(Different from low-pressure gas lines used for general households)

Gas Co-generation System

* Energy-saving system that generates electricity using
medium-pressure gas as fuel. Utilizes heat generated
during power generation for air conditioning and hot
water supply.

+ Operation is possible even during power outages

Gas Co-genet
Combining grid power and earthguake-resistant medium-
pressure gas power generation to enhance energy resilienc

'ABOUT MiTsul FUDOSAN

Mitsui Fudosan Co., Ltd

Trade Name
Head Office

Date of
Establishment.

Capital
Listings.

Annual Sales
(Cansolidated)

Mumber of
Shareholders

Number of
Employees

Lighting

Mitsul Fudosan Co., Ltd

1-1, Nihonbashi-Muromachi 2-chome, Chuo-ku, Tokyo,

July 15, 1941

340,162 million yen (as of July 28, 2021)
Tokye (Ticker: 8801)

2,007,554 million yen (FY 2020 performance)

39.243(as of March 31, 2021)

1,776(as of March 31, 2021)

Background

8-

MitsuiF: Co.l

In addition to providing office space, we
are eager to build a strong energy system
to ensure uninterrupted energy supply to
tenants

G | Buildi

x  Emergency lighting only

Air conditioning

Toilet
Elevator

x
Security system X
X
X

For fire fighting use only

Office build in tt ling blact

Servers & routers operations need to be shut down and
restored according to the time of rolling blackout

Disruption to business continuity for tenants

Power Outage Comparison (Common Area)

(@]

o
]
O
O

Facility { General Existing Building Building where Energy is Supplied

25% of lighting
50% operational

50% operational
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Power Outage Comparison (Exclusive Area)

General Building

Facility General Building Building where energy is supplied

Lighting x  Emergency lighting only O 25% of lighting
Electrical outlet % @]
Air conditioning % O Approx. 28°C in summer

Enhances disaster prevention performance and improves business continuity for tenants

Thank you very much for your kind attention

Expanding to Other Areas

Large-scale development project in other areasis also underway

TOYOSU YAESU
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3.3. Presentation 10: Republic of Korea: New Resilience Strategies based on Cascading

Outage Analysis

by Dr Jin Hur, Professor of the Department of Climate and Energy Systems Engineering, Ewha
Womans University

New Resilience Strategies based on Cascading Outage

Analysis to Enhance Power Grid Security

2022.1.20

JinHur
Department of Climate and Energy Systems Engineering
Ewha Womans University (Republic of KOREA)

Natural Disasters Building for Resiliency (1/2)

Extreme ther and natural di sdevastate power g ion, transmission, and

distribution systems.

These extreme events are likely to b more frequent or more i due to
climate change.
* InFebruary 2021, an extreme winter storm event caused a massive electricity generation

failure in the state of Texas, which resulted in a loss of power for more than 4.5 million homes,

In this work, we propose new resilienc gies impl ing the cascading outage

mitigation and fast r ionusing variable generating resources to enhance power

grid security.

We present the impact analysis for natural di from the earth ke scenarios
based on the empirical data using the proposed cascading outage.

Cascading outages based on sequential power facility trips due to initial disturbances
were applied to evaluate the power system impact caused by earthquakes.

R s e

GENIE LAB

3

Introduction: Natural Disasters Building for Resiliency

Cascading Outage Analysis & Modeling

Case Study and Discussion

Future Work and Recommendation

Natural Disasters Building for Resiliency (2/2)

= Operations and Design Philosophy

Short Term Long Term
Design . Mitigation,
Avoidance Fast Recovery

Regulatory Responsibility

Economic Needs

(References: Fractices on Natural Disaster Mitigation, IEEE PES GM 2019)
fER) olgjolxfTerm
GENIE LAB 4 QG WA WONANS UNITRSTY
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Cascading Outages in NERC Requirement

* Definition in NERC's Glossary of Terms
“The uncontrolled loss of sy I ts triggered by an
incident at any location. Cascading results in widespread electric service
interruption that cannot be restrained from sequentially spreading beyond
an area predetermined by studies.”

" Requirements in NERC TPL-001-4 (Transmission System Planning
Performance Requirement)
- Requires evaluation of possible actions for potential cascading caused by
extreme events

" Tools Used for Cascading Analysis (Korean Power Grids)
- Python: Initial Disturbance Screening
- PSS/E(Siemens PTI): Detailed analysis of the select contingencies

s

GENIE LAB 5

Cascading Outage: Algorithms

| cascading outage algorithm
Base case

l by Fault |

——]
Power Flow Caleulation

w’&’%}“

Load Shedding /
— Shunt Cut Off
Corrective _@ &
l Action NO
YES
f no |
e
Overloaded
Line/Substation Trip
NO ¥
IEENSCII:uIllIont i ]
GENIE LAB 7 - e

Cascading Outage: Detailed Procedures (2/5)

I initial disturbance simulation
* A cascading outage simulation was performed for the selected initial disturbance.

* Depending on the selected IDE,
Trip the line or transformer with an initial disturbance

= Check whether it converges through the power flow calculation

iy o

GENIE LAB 9

Cascading Outage: Algorithms

® The proposed simulation procedures based on Python-PSS/E interface tool for
cascading outages caused by large-scale earthquakes are as follows:

g

STEP 1 * Calculate the initial power flow after setting the Base case
*  Start system simulation after checking overload and voltage violations
q

Select the initial disturbance after the initial earthquake
Review factor: line, generator, substation

*  When converge: check violations
*  When diverge: corrective action for convergence

Check Convergence = Re-dispatch of generator, reactive power control, load shedding

Check divergence, power balance, overload, voltage violation
When diverge: corrective action for convergence

When overload occurs: 150% or more overload facility = Trip
Solve the voltage problem

Cazcading Tripping
Simulation

STEP 5§

Calculate EENS

Calculate EENS according to load trip for system convergence

s

GENIE LAB [

Cascading Outage: Detailed Procedures (1/5)

[l selection of initial disturbance event (IDE)

* IDE was selected to evaluate the systemic effects of a fault earthquake.

trip of g
or generator-substation Is applied
(Consider the time of the o and ale (D3))

* Damage scale (D5)
i it exceeds 1, it means that the probability of occurence exceeds 50%
—-  ifit exceeds 1.5, then the probability of occurrence is very high

'
Trip with divergent power flow Is defined as the IDE
+
Sequential cascading outages are performed

-

a

GENIE LAB 8

Cascading Outage: Detailed Procedures (3/5)

I correctiveaction

* If the initial disturbance simulation converges,

= wvoltage violations and slack bus generation ranges are checked before acting on a 150%
overload

* For the system stabilization,
= If undervoltage occurs -> load shedding
= If overvoltage occurs -> shunt block

* Here, corrective actions are performed, targeting the load and shunt of the bus, in

the area where the disturbance is being simulated.

= When the load is cut off, 50 MW is gradually eliminated to solve the violations

= When the shunt is cut off, 50 MVar is gradually eliminated to solve the violations

- 5 1 ly, itis d whether the g tion range of the slack bus is exceeded

iy o

GENIE LAB 10



Cascading Outage: Detailed Procedures (4/5)

I criteria of facility trip
* If the system converges after all corrective actions have been taken, the overload is

dto i h the overload factor of facility exceeds 150%.

= If there are multiple faci

ies with an overload factor exceeding 1503, the facility with the
highest overload factor is tripped, and then the previous steps are repeated.

= This process is repeated until no additional facilities exceed the 150% overload factor.

| Divergence test
* After power flow divergence, if the system cannot converge even after corrective

actions are taken, it is considered as divergence, and the simulation is terminated,
= When the power generation in the system is less than the load

= When the amount of load shedding due to corrective action exceeds 4,000 MW

, S ——

GENIE LAB 11

Data

I input data

1
* Base case: 2020 peak data (load factor 100%) 2 154KV 187 Las
' 15aky 218 14
. . - a 153KV 51 151
Cascading outage scenario: T LAV 38 ]
® sk 297 1n
- Generate contingency events due to the large T [ 5T [0
® 153KV 339 L35
scale earthguake in the area Ain Korea that L] 154k 5] L1
0 15aky FErs 147
trip nearby generators 1 LY AL L6
P v 8 12 152KV an 143
I kv s L
“Thesmal 4,48 1 153KV (%) 7]
Combimed A m 0 15aky wrr 14
1 16 SRV 1 146
Thesmal 1 n 17 [ eh 129
Nuclear & | 1847 18 MY 582 129
Logeneration 1 15.22 1] sy [373 14
Nudbear 8 1562 20 158KV 706 037
Pumped Morage & 1 15.74 n 1540y 108 136
Pumped storage & | 187 F7] [T 71 133
Combined b 1 1702 F1] 153kY 113 085
amped Storage £ T 2 153KV 13 116
mpedsiongec | il e o
F1] 153KV 1] Lu
A Fault of Power Plant in Area A in Korea ar 1Ak [re) 109
7] 1520V i [
Fault of Substation in Area A in Korea b 2] 158kY (Y3 114

GENIE LAB 13

Simulation Method (2/2)

® The cascading outage was ias a fault eartt occurred in the region A

caused a contingency that tripped a nearby generator,
® The cascading outages procedure due to the generator trip caused by the earthquake

in the area A is mainly performed in the following five steps.

- =
STEP 3 To converge the unstable system, remedial action was implemented
through load shedding.

The power flow was converged by blocking the load at the

neighboring area, but overvoltage and undervoltage occurred.

The voltage vi ion was elimil by adjusting the shunt and tap

as a correclive action,

_STEP §

Calculate EENS

* The EENS capacity was 1,502.3 MW,

R kilak L

GENIE LAB 15

Cascading Outage: Detailed Procedures (5/5)

Il Termination of simulation and calculation of EENS
* The cascading outage simulation is terminated
= when there are no more facilities with overload exceeding 150% or
= when the expected energy not served (EENS) was calculated by identifying the change in

load capacity based on the basecase and the divergence condition is reached.

GENIE LAB 12

Simulation Method (1/2)

The cascading outage was analyzed as a fault earthquake occurred in the region A

caused a contingency that tripped a nearby generator,

The cascading outages procedure due to the generator trip caused by the earthquake

in the area A is mainly performed in the following five steps.

Q
_“'IEP 1_ *  After setting the basecase for the cascading path following the
earthquake in area A, power flow calculation was performed.

" STEP 2

Initial Disturbance
Simulation

¥ Initial disturbance definition:
- The system converges stably in the sequential trip of CC plant = GT#7 plant = GTi#8
plant = 5Ta4 plant.
- The divergence in a sequential generator trip is defined as the initial disturbance of the
cascading outage, and cascadi t lgorithm is applied.

*  When generators (CC plant = GT#7 plant = GTHE plant = ST#4 plant
= Nuclear A plant) tripped in sequence, the power flow diverged.
Nuclear A plant is defined as an initial disturbance for cascading
outage simulation analysis.

D olmonm

GENIE LAB ' 14

Results

| sequential generator trip and EENS in area A in Korea
* The table summarizes the cascading outages based on the nearby generator trip

by the fault earthquake occurred in area A.

Generatornear area A in Korea

3 4th gth
Initial C GTR7 GTe8 STe4 Nuclear A
Disturbance plant plant plant plant plant L5023
Euent Power flow
(IDE) d

= When a total of five units were tripped from the £C generation plant to nuclear power
plant, the power flow diverged.

# According to the sequential generator trip, it can be confirmed that the system

[ 5 when the load is tripped by 1,502.3 MW, facilitating a stable
system operation.
) o gfofxip et
GENIE LAB 16 A R LT
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Discussion on Case Study (1/3)

® The large-scale blackouts in Europe and North America were caused by the broken

power balance based on the sequential accidents from the initial disturbance.

® |n this case study,
¥ the possibility of outages and impact on the system were analyzed by applying the
cascading outages algorithm based on the fault earthquake.
v the cascading path of the disturbance was reviewed in advance analyzing the outage path
based on the trip of the power facility.
v methods to minimize damage on power facilities (e.g., system stabilization through load

shedding) were examined.

GENIE LAB 17

Discussion on Case Study (3/3)

® When an earthquake occurs, a blackout may occur in the power system, which may
spread to adjacent areas.
= The power system is gradually restored, and the period of system restoration depends on
factors such as earthquake intensity and damage level.

= Even after the power is restored, a rolling blackout may occur because of an aftershock.

® In future, additional researchis required on

¥ Scenario models and database construction for possible earthquakes, along with

disturbance spread and resilience models to analyze the system impact due to the earthguake.

v A dynamic security analysis that reflects the dynamic characteristics of power facilities.
In this case study, the analysis focused on the static security of the system based on the

initial disturbance

) olgioixidetn
GENIE LAB 19 %) elgtoixidieta

Thank you

Jin Hur
Ewha Womans University

Discussion on Case Study (2/3)

bination of 1

® When a fault earthquake occurredin area A, a c

and generator and substation trips, including DS, were considered.

¥ When the system converges stably, a sequential power facility trip is continuously performed.

v However, when the system diverges, the event is defined as the IDE for cascading outages,
and the cascading outages algorithm is applied.

¥ The simulation of casc ading outages was terminated, and the EENS of area A in Korea was

1,502.3 MW,

GENIE LAB 18

Future Work and Recommendation

= New Resilience Strategies based on Variable Generating Resources (VRE)
to Enhance Power Grid Security

-
. —
H —
E recovery [
T I—
E recovered
E i state
*  Weasther-Related time”
+ PowerOutage DB Cascading Outage System Restoration MuktDiractiond:
= Modeling & Model Model ial Re: i
Quantified Madal of _ ::'::M orsen
Cascading Qutages ~ L. - L
s Pareta-cptimal
Probabil -lch:d.:I“ O Design for Optimal R G :
Cascading Outage System Resilience Black Start Unit:
Influsnce Graph Model Mitigation
oftaseading Outages | Inverter Bazed Rercurces
AN VRN (18R} _
N EWHA WOMANS
GENIE LAB 20 N UNIVERSITY
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4. The Philippines workshop (Feb. 16, 2022)
4.1. Presentation 11: NGCP’s Energy Resilience Challenges and Measures

by Mr Giovanni Randolfo A. Galang, Assistant Vice President and Head of the Technical Management
Department, National Grid Corporation of the Philippines

TRANSMISSION ~——

’: High voltage
/  Power transmission lines
substation 5

We transmit high-voltage
electricity from power plants
to distribution utilities

1
] <
1
1

We continuously improve and

NGCP’s Energy Resilience expand the grid to ensure

Challenges and Measures adequacy, reliability and
security

GENERATION

- ‘I‘wa

DISTRIBUTION

16 February 2022

Climate Risk Index
19982017

BRIDGING PGWER & PROGRESS

Power Delivery System Operations Metering Services
From generator connection Manages the economy-wide Comprehensive metering system
points to distribution utilities and power grid, dispatching at substations and customers e ok o ling i [ o
directly connected customers generation and managing the delivery points T
system, including ancillary {mariich 2076
services

Natural Disasters in the Philippines
earthquakes USS$ 20-Bn human cost of natural disaster, 2000-2016

Tabis 3: Hurkan Cost of Natursl Dis ssters in the Phillppiaes, 2000-2010
Figure 1 Avsrage Annuas! Sambar of Sigaiicant Naturol Disastors
e Phippines, 18702046

illion in damage and lo
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INTeGRareD DisasTER AcTion PLaN NI S
General Frameworl e

Enterprise Risk Management System
Business Continuity Management

Pre-disaster actions

* Organizing
Training
Planning ucture
Equipping ing capabiliti
tockpiling
Hazard mapping

INTEGRATED DISASTER ACTION PLAN FOUR-TIERED DISASTER MANAGEMENT

General Framework

Management

NTEGRATED
ISASTER ACTION FLAN

LUZON Regional CG/DCMC s;).s&:co
Center nand Centers Poro Point : 9
DCme L i DCme
San Manuel . La Trinidad
disturbances and other contingencies . . . 7 DCmC
2 E Mexico

Nerve center for drills, coordinating

se, resource mob and - 7 - 3
information management during . SO CRCm
. 2 | =
disaster operations and other events RW[)D(;:CCM T San Jose

Bifian

Focal station to monitor weather

With links to PH weather bureau and
satellite images from JTWC and JMA

DCmC
Consolidation of situation reports from . Tayabas
the regional and district command
centers
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VISAYAS
MINDANAO

Command Centers

Regional CC/
DCmC

DCmC
Aurora

DISASTER PREPAREDNESS: HAZARD MAPS

Communication Facilities (24 atrisk
249/250+ kphwind inte:

LIGHTING AFF UCTED TRANSHIESIOH LINE
T LEom ok f3b1e-7058)

Hazard maps indicate t
extent of expected risk
areas, and allow NGCP to
develop its resiliency plan

DISASTER PREPAREDNES!

Sufficient spares for emergency:
ERS, steel poles, mobile
transformers

=
(R

ERS and Steel Fole Spas < Mobile Tras

in the 210-

DISASTER PREPAREDNESS: HAZARD MAPS

| cpersnon
| mssismanorsuzy,

Hazard maps provide important
information to help NGCP
understand the risks of natural
hazards to its transmission

DISASTER PREPAREDNESS

NGCP has a set of pre-identified measures
it undertakes to better respond to and cope
with tropical cyclones

Before Typhoon Season
Remenmber to GAS AF T

going PEE projects »
‘penerators, emergency hghts, fuels & communication equipment
Aerial Patrol

dew

system, cable trenches & WaTer catch Basing, ransformers ol & weter separatar
s ta prevent flooding inside substation

+ reinapectTL , lokes, CHF&

Antiflooding
Messure

o
* prepare sand

check
cenductors

microwave racio structures prone to lanasides

DISASTER PREPAREDNESS

Empowering partner communities
through disaster risk reduction
trainings

Fully-equipped command centers
Well-trained personnel

P R
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Power Sector

RESILIENCE In the context of power systems: f{féf&: ;uhf‘ydci;’,:'“,

The ability of a system, community or society Resilience means the ability to —

exposed to hazards fo res absorb. resist, adapt to, and timely

accommodate, and recover from the effects of a . q

hazard in a timely and efficient manner, including recover from disruptions Imnproves aped of

through the preservation and restoration of its recoery

essential basic structures and functions. o . s . 5
Resilience is a vital consideration

for business continuity leduce

magnitude of
disruption

Resilience Goal

e e GRID RESILIENCY
: oo Energy Resiliency Plan
Strengthen existing infrastructure facilities
Incorporate mitigationimprovements = “Build Back Better” principle
Improve operational and maintenance standards and practices
Develop resiliency standards

Adherence to “Build Back Better” principle
b entand robust grid configuration
. Technology-based planningand decisions
Enhanced asset management
Adoption of emerging technologies
Covers all disruptive event domains (human, physical, eyber)

wrEsan ¢ wresmaTes
HASTER enion rLun R now L

GRID RES".IENCY PHILIPPINE ELECTRICAL CODE GR'D RES'L'ENCY

oo Wind Zones
Build Back Better Wind Zones .

oH Robust Grid Configuration 500 kY.
+350 kv (HVDC)
:x 280kv
o = ———1mmkv
Uporadd ind speed dsio 2 e
Adoption of 2020 PEC Wind Zones - LT =S
L Stage-by-stage establishment of
TE Roly, 2020 redundancy and transmission
il backbone loop configuration for
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GRID RESILIENCY

Technalogy-Based Planning

Substation site and
transmission line route
selection criteria based on
hazards maps

GRID RESILIENCY

Enhanced Asset Management

Hazard maps
Provide technology-ba:
asset component hardening

GRID RESILIENCY

Adoption of Emerging Technc

SMART GRID

To enhance power system
in spite of grid complexity

Calamba 230kV Substation Project

‘Smart Grid Strategies

RENEWABLE ENERGY INTEGRATION

Green Energy Corridors. Ongoing initi
ntegralion of large-scale renewable energ

1o enable the
into the grid

Available indigenous RE resources could significantly

contributa to the econon

ci ‘s vision to ensure sustainable,
secure, sufficient, and affordable energy.

T
I CARE Shey
ey

Landslide Hazard Level

ge Hazard Level

CREZ Agpessimate Locaion

GRID RESILIENC

Enhanced Asset Management
Asset Replacement Program
= adopts international best practices in the
assessment of assets

= provides the most informed decision in
the management of transmission assets

@ Age
A

Standard Asset Lives and Asset Database

E

e
' ||||||I||| ") E
LY Y

Asset Condition & Prioritization

GRID RESILIENCY

Adoption of Emerging Technologies

Battery Energy Storage System

GRID RESILIENCY

Capacity Building on ERM
IDAP Clause 5.1.3
Electricity Resilience Model

An ERM Team is working to
[ m forgrid planning and real-time

NTEGRATED
ISASTER ACTION FLAN
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BRIDGING POWER & PROGRESS
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4.2. Presentation 12: Powering Progress for the Future Energy Resiliency at Pilipinas
Shell

by Ms Lorelie Quiambao Osial, President and CEO, Pilipinas Shell Petroleum Corporation

POWERING PROGRESS

. oY
N
N
It focuses on work 5o e GENERATING X
1o cecalsrate ! 1 1o netzero emissions, in step with | SHAREHOLDER
society. A nel is whare soci a!y mas udumg o T_! /‘ VALUE £\
Shell < the tofal amount of greenhouse gases in the 4 (‘)~
: \ | d \
SE ? Powarlng. Progress: misang powering: Wvas and Ivelhoods \ f y
8 ) | through our products and aetivities, and by supporting on l \

inclusive society
POWERING
RESPECTING LIVES
It also means respecting nature by protecting the environ-

ment, reducing woste and making @ positive confribution fo

Powering Progress for the Future E= g Blodiversiy,
Energy Resiliency at Pilipinas Shell | Powering Progress is underpinned by cur core values of )
( 4

honesty, integrity and respect for peaple, and our focus on
These include our commitment o daing business in
an ethical ond transporent way:

February 2022
AcHIEVING

Lorelie Quiambae Osial 7 L2 Emissions
Economy Chair

Powering Progress through | i . ‘ ] y m ]
Economic Growth i ] i . Powering Progress S8
i i : through
Energy Security

Safety in our hearts and minds

Powering Progress through
Environmental Sustainability

WE ALL SPEAK
THE SAME

DIFFERENT
JOBS

WHEN IT COMES
TO SAFETY

SAFETY DAY ° o LET'S TALK
SEPTEMBER 15TH . - LIFE-SAVING RULES
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A fully powered
and progressive

Philippines
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4.3. Presentation 13: The Role of the Private Sector in Energy Resiliency

by Mr Rene Jose Sayoc Meily, President, Philippine Disaster Resilience Foundation

Philippine Hazard Profile

[%[rf

20 TROPICAL CYCLONES, o
PHILIPPINE DISASTER 9 "-_
RESILIENCE FOUNDATION .| !

Landslide

The Role of the Private Sector in Energy Resiliency
16 FEBRUARY 2022

7

/8

120°E 125%E 130°E 135°E

Storm Surge

pdrf
ABOUT PDRF

pdrf:
PDRF OPERATIONS
CENTER

An alliance of
businesses dedicated
to building the
disaster management
capabilities of the
private sector in the
economy.

The first private sector-led
economy-wide operations
centerin the world

Linking DRRM Strategies for the Energy Sector

Aligning government and private sector resilience programs

PDRF CLUSTER SYSTEM

as the Regional Medel for Private Sector Coordination

THE ENERGY SECTO! INGENCY PLAN

pdrf &
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SUPER TYPHOON RAI(ODETTE)

pdrf

Odette (Rai, 2021)

- — - Yolanda (Haiyan, 2013) )
“ Ongoing assessment
- o Affected Persons 16.1 Million 8.34 Million

Damaged Houses 114 Million 1.37 Million
Total Amount of o o
Php 95.5 Billion Php 333 Billion
Damages
25 Days 33 Days
100% Restored 97% Restored
Limited water supply 5 27 Municipalities Affected
months after Yolanda 26% Restored

Power

Water

419 Municipalities 247 Municipalities Affected

Telecom
71% Restored 10 days after 73% Restored

REDAS
TRAINING

EARTHQUAKE EMOPS '%%L‘}{ﬂ#s

F I 13
PREPAREDNESSIll  TRAINING
TRAINING SECTOR

RAINING

FIRST AID &
SAFETY
TRAINING
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ENERGY DEVELOPMENT CORP.

CONNECTING
BUSINESS

Connecting businesses globally

S —

pdrf AYALA CORPORATION

[5G Foan  Sustrinabiléy Commitmen  Aysi Sustainstiity Suapeink

Sustal ity Blueprint
ipinoto 2030

PRODUCTIVITY &

RESPONSIBLE GROWTH
COMPETITIVENESS

& INNOVATION

| Y AyalaLand K ayala

() ipeorpLe s oobe E K ayala
M ACinr
X AcHealth 3 ACHdust
3 N BPI
Ayala ¢ -
E Foundation Kayala N acEnergy

MARGINALIZATION UNTAPPED POTENTIAL

@) A

IRRESPONSIBLE GROWTH

pdrf

WAYS FORWARD

e Multi-stakeholderplanning
o Emergencyresponse
o Preventive measures

e [isasterRisk Financing
o Green Bonds
o Insurance

¥

THANK YOU!

www.pdrf.org

105



4.4. Presentation 14: DOE Philippines’ Energy Resiliency Efforts and Best Practices

by Mr Michael O. Sinocruz, OIC Director of Energy Policy and Planning Bureau, Department of Energy
of the Philippines

PRESENTATION OUTLINE

Energy Resiliency Policy

Resiliency Compliance Plan
(RCP)

TFER Responses During

Emerg ies and Di S

DOE PHILIPPINES’ opar
ENERGY RESILIENCY EFFORTS
AND BEST PRACTICES

OIC-Director Michael O. Sinocruz T

Energy Sector Preparedness
Measures
Asia-Pacific Economic Cooperaiion (APEC):
Workshop on Energy Resiliency Principle /@: R
LY I<BR

16 February 2022, 08.00 AM - 11:30 AM CST
CgE - PowER MO

Enerhiyangstin

Issues [ Concerns /
Challenges

Policy Recommendations,
Work Program, and Ways
Forward

Department of

ENERGY RESILIENCY POLICY
Department Circular No. (DC2018-01-0001)

Adoption of Energy Resiliency inthe Planning And Programming of
the Energy Sector to Mitigate Potential Impacts of Disasters

Signed by DOE Secretary:01/17;2018
Published at: The Manila Times and The Philippine Star
Date Published: 01/27/2018

Legal Basis:
* Republic Act 7638 or the Department of Energy Act of 1992 and
* Republic Act 10121 or the Philippine Disaster Risk Reduction and ey :_F;,"‘;,Tj

Management Act of 2010

Promote planning and investment in energy resiliency to ensure the economy's

I!IJ Energy Resi“e“cy p°|icy energy infrastructure continues to deliver while anticipating and reducing

vulnerabilities

Energy Resiliency po|icy Task Force on Energy Resiliency (TFER)

M Automatically activated during times of disasters

Guiding principles: o e ()
- (Command Center)

Head Secretariat DOE
SECURITY GROUP

» Strengthens the existing energy infrastructure

+ Implements the “build back better” principle in terms of
reconstruction and rehabilitation of damaged infrastructure;

« Improves existing operational, maintenance, and practices to

ensure contln_u_ous operations and energy supply; and NGCP NecP (i) psam | @ Pl
« Develops resiliency standards that will be used as a basis in the ) — ]
future construction of energy facilities. )= == e | Susap

GenCos/PDUs | |

Department of Energy ENERGY RESILIENCY POLICY
Empowering the Filiping

rtment of Energy

ENERGY RESILIENCY POLICY
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SCOPE AND APPLICATION INTEGRATION OF ENERGY RESILIENCY IN THE
PHILIPPINE ENERGY PLAN 2020 - 2040
:EE;EICEF;CE:’ AND SECURITY OF ENERGY SYSTEM

Objective 1: Strengthening Energy System Resiliency

PHILIPPINE + Assessment of RCP
> Energy Sector Preparedness Measures
ENERGY Energy Sector Disaster Response during the COVID-19 pandemic

PLAN

¥

v

Preparedness and Management for Compound Disasters
Rehabilitation of Damaged Facilities through the “Build Back Better"
Principle

| Clean Ei > Development of Disaster Risk Financing and Insurance
HI k Objective 2: Strengthening Energy Security
El'lergy Renewable Power 0il Utilization > Allgnment to the "National Security Policy”
Resource 2020 Y 2040 > Addressing energy security challenges such as:

= 0il and Gas Security (external oif supply disruption, oil and gas
exploration, smuggling of oil products, etc.)

Power System Security (Cybersecurity threat, bombing of
transmission facilities, insurgency in rural efectrification areas)

¥

¥

Department of Energy A Department of Energy

g SILIENCY POLICY.
Empavwering t Empawering the Filigino

RESILIENCY COMPLIANCEPLAN

The ERP requires the energy industry participants to submit a Resiliency Compliance Plan (RCP) which
shall contain structural and non-structural measures options,
to gauge infrastructure and human resource preparedness during and in the aftermath of disruptive events.

RESILIENCY COMPLIANCEPLAN RESILIENCY COMPLIANCEPLAN

This refers to the disaster mitigation process of
identification and procuring essential inventory items
beforehand.

Strengthening
Infrastructure

Stockpiling

@@@H
[T1T1]

Resiliency Compliance Plan
(RCP)

Strengthening Strengthen existing infrastructure facilities to adapt to and
Infrastructure withstand adverse conditions and disruptive events.

Example activities are:

)
K Retrofitting

Example activities are:

T Fuel Stocking

=

- -

RQEE Y g 0=

4 Projects E Procurement of Spare Materials

Reconstruction

Other
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RESILIENCY COMPLIANCEPLAN

This refers to administrative directives, organizations,
- operational skills and capacities, policies, guidelines, plans

to implement strategies and improved coping capacities to
lessen the adverse impacts of hazards.

Example activities are:

O i RN v rsmens

¢ Capacity

Development and
Enhancement

RESILIENCY COMPLIANCE PLAN

6 months - submission

Energy Industry
Participants

Electric — =
Cooperatives s E’E

updated every 3 years

Compliance, | itoring, Enforc & Post-evaluation

Next Steps after the RCP Assessment

Stage

Policy on Disaster Risk Financing and Investment
Stagi
6

P
-

Developmentof Conlingency Plans

)ow

Policy Research: Costimpact to Power & Oil Rates
Energy Resiliency Score Card  IlN

Energy Resiliency Standards @

Energy Resiiency Road Map & Action Plan [l

Policy Formulafion: Updating of ihe Energy Resiliency Policy
RCP Assessment  (i]

RESILIENCY COMPLIANCEPLAN

Incorporate mitigation improvements into the reconstruction
and rehabilitation of infrastructure damaged in accordance
with the Build Back Better principles.

Example activities are:

, Establishment of Response Protocols
Development of Business Continuity Plan

atabase Summary BATCH | BATCH 2
fﬁ:} Total GENCOS, DUs, Upstream, Distribution Utilities
Energy Companies and Transmission (130) 102)

Total I 30 3 I

RCP Submissions

@ Compliant Region

@} Pillar with Highest
No. of Activities

Central Luzon CAR and Region 8

Bull of Investments Strengthening Infl:a.structurc Strengthening Infrastructure
and Stockpiling and Systems
M : 45% 2018:5%
5 Submission rate GenCos: 45%
L . DUs: 60% 2019:9%
vs. Universe Upstream: 11% 2020: 6%

Funding Sources

Private companies are encouraged to allocate funds

Government agencies , Government-Owned or Controlled
Corporations shall allocate funds in their annual plans and budget

National Disaster Risk Reduction and Management Fund, Peoples'
Survival Fund

Small Power Utilities Group shall source capital expense for
rehabilitation and facilities for new areas of development based on the
approved MEDP

Electric Cooperatives may source development programs and/or capital
expenditure
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ENERGY SECTOR RESPONSE DURING
EMERGENCIES AND DISASTERS

. RN

2020 Taal Volcano Eruption Typhoon “Quinta" Molave
+ Conducted initlal assessment of energy facllitiesand Initiated . passage of lyphaon in
restoration actvities by the respective energy stakeholdars: affected transmission and distribution lines, and facilities of tha National Powar
+ Organized other energy a i I NPC
assistance to the affected areas of the eruptian; and + Power restoration teams eamposed of line crews fram North Liizon, National
Task Forcs Dis; Capital Rogion {NCR) andl Visayas wore organized for the quick restoration of
and €5R/Rescue operation. distribution lines i th
e =
Super Typhoon “Rolly” Goni Ty phoon “Ulysses” Vamco
The TFER Chairpersen visited Catanduanes to assess the energy Deploymen of Task Ferce Kapatid organized by NEA in cooperation with
situation and address pressing concerns PHILRECA ko assist in the pawer restaration works in Bicol Region.
+ Task Force Kapatid organized by the NEA in enoperation with the + The NPC-SPUG Task Force with 15 linemen deployed for the power restoration
. PHILRECA astisted in the power restaration works in Catandusnes, warks in Catanduanes.
TFER Responses Dl.lrlllg Camarines Sur. Albay. Marindugue, and Mindors, The NPC previded two. (2) generator sels for the energization of Baras snd
03 . Soms o o i o e et

Emergencies and Disasters

Regions I, 1111, I¥-A, V. GAR, VI, and Vill were mobilized, The NG enargizad e NORRHC's Water Filraton Eaulpment a Brcy,
Marinava, Bato, Catanduane:

ENERGY SECTOR RESPONSE DURING
EMERGENCIES AND DISASTERS

Typhoon "Kiko” Chantu Situational Reports on Earthquake

* E tion commenced i ly after Incidents

passage of tylphoon in affecte.d transmission and d_\stnbunon + Situational reports were issusd after the earthquake

lines, and facilities of the National Power Corporation-Small incidents happened during 2021

Power Utilities Group (NPC-SPUG). °p 9 .

P . " * The department monitored the intensity and status of
+ Power restoration teams composed of line crews from North by Slants to ecess the situation st hand,

Luzon were organized for the quick restoration of nearby P

transmission and distribution lines in the affected areas.

Typhoon “Jolina” Conson
+ E i after passage of typhoon in affected transmission and distribution lines, and
facilities of the National Power Corporation-Small Power Utilities Group (NPC-SPUG).
+ Power restoration teams composed of line crews from North Luzon, National Capital Region (NCR) and Visayas were organized for
the quick ion of ission and distrib 1 lines in the affected areas.

Department of Ener ay

Department of Energ\,'

Empowering the Empowering £t

ENERGY SECTOR RESPONSE DURING
EMERGENCIES AND DISASTERS

ENERGY SECTOR RESPONSE DURING
EMERGENCIES AND DISASTERS

‘ Task Force Kapatid

The Task Force Kapatid was activated, and the following
were the breakdown of activities done through this.

For Electric Cooperatives the following number of teams,
contigents, and vehicle were sent to assist damages
ECs.

u143 Teams

1307 Conlingents

u214 Vehicles

For PIOUs the following number of teams, contigents,
and vehicle were sent to assist damages ECs.

u12 Teams

99 Contingents

w28 Vehicles

Department of Energy Department of Energy

Empawering the Filipino Exmpowering the Filiping
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Q
mj ISSUES/ CONCERNS/ CHALLENGES

JLocal weather disturbances — causing delay in transportation (sea vessel) and power restoration

OHealth and Safety (COVID-18) for M
expenses from airlines and shipping)

(testing positive) funding of

Qintermittency of communication signal in disaster-stricken areas
Qsufficiency of Fuel Supply for Diesel Power Plants

Qspi ducts in disaster-strick due to
QAccessibility of sites

> Right-of Way Issue
# Clearing of debris

n prices of ing and demand

OLogistics and Transportation
> Manpower Augmentation from other DUs/ECs
» Availability of materialsfequipment
> D i i (Port i lang queue, availability of vessels)
% Limited flights for TFK Contingents

QFinancial aid for the damage incurred that will be used for payment of procured materials and equipment of Electric
Cooperatives (RA No. 11039 EC Emergency and Resiliency fund (ECERF)

Energy Sector Preparedness
Measures

TWO-PRONGED STRATEGY
the Risks in GMMA

| | 2. Enhancing the Resiliency of GMMA
and the rest of the econorny

SCENARIO POTENTIAL IMPACTS

Based on MMEIRS (2004, JICA,
MMDA, PHIVOLCS)
b - Building damages:
> Residential hou:
> 10-30 story bidgs: 38%
» 3060 story bldgs.: 14%
# Public bldgs:30-45%

| Policy Mechanisms:
> lssuance of Execulive Order no, 52
> Regular conciuct of National Reslliency
Team Meetings by the PMS
» 1dentification of 10 Key Result Areas for
Earthauake Risk Reduction

* Casualties:

» Dead: 33,500
> Seriously injured: 114,000
» Fire casualties: 18,000 - Program Activities:

Lifeline damages:
* Up to 80% loss/damages on
power, telecommunication
and water facilities

> Conduct of Impact Studies
National Plan formulation and adoption
Organization of Disaster Response
Development of Earthquake Risk
Assessment Tools
Structural retrofitting

PROPOSED POLICIES

1) Provision of solar ght in every and provision of mobile generator sets andfor sclar power
systems in critical facilities/lifelines such as evacuation centers, hospitals, telecor ication facilities, buildings,
‘water pumping stations, etc.

2) Review and enhance resiliency standards of transmission and distribution facilities to strengthen infrastructures against
natural calamities based cn the Build Back Betier Principle

3) Review the policy on stockpiling and prepositioning of Electric Cooperatives (ECs) for disaster respanse

4) Review RA No. 11039 EC Emergency and Resiliency Fund (ECERF) and other sources of funds (Quick Response Fund)
for disaster operations

5) Develop pre-arrangements for the logistics cluster disaster responses (inventory and transportation of logistics) with
NDRRMC and NGOs (PDRF)

6) Institutionalize Task Force Kapatid membership and management
7) Conduct policy research on Disaster Risk Financing and Investment
8) Oil sector to formulate a protocol on supply ratiohing during disasters

9) DOE-OIMB to review and enhance oil price monitoring and implementation to avoid local oil price hike during
disastersicalamities

rent of Disaster Reporting (Power and Qil)

10) Database develop and enh

A )

2018-3% Somestor 2022

RCP Evaluation

Based on sectoral submisslon of the RCPs

Prosonttna rosults of RGP ovaluation
Determinethe next Step basedion the evaluation
January 2019-Way 2022

Updating of the Nat’l
Energy Contingency
Plan for The Big One

Updarting of NECP for Pawer & OIl SIMEXTTTES
with snergy Stakenoiders

ENERGY RESILIENCY

April-June 2020
Covid 19 Response Protocol

Formulate a rasponsa protocol
for the energy sector to mitigate.
the Covid-13 pandemic

June-July 2020
Public Service
Continuity Plan

Formulate a DOE Public Service
continuity plan for Covid-19

[r—
Energy Resiliency Roadmap
Formulate a roadmap with

‘spacific action plans per sector

2022 Onwards
Energy Resiliency
Standards

Davelopmont of Enorgy
Resiliency Standards for power
and oil sector

2022 Onwards
Policy Evaluation and

Formulation
Detarmined after RCP Evalustion
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END OF PRESENTATION

THANK YOU!

.ﬂ, Depar nt of Energy
% o ino
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4.5. Presentation 15: Tools to Enhance Energy Resilience Financing

by Mr John Aaron Edgar, Office Director for Environment, United States Agency for International
Development-Philippines

(< USAID

/ mimscinrns

Tools to Enhance Energy
Resilience Financing

A presentation for the Asia Pacific Economic Cooperation

Virtual Workshop on Energy Resiliency Principle
16 February 2022

John Edgar
Director, Environment Office
United States Agency for International Development

USAID Support to APEC Resilience Initiatives

E AERICA

USAID ESP

OBJECTIVES

oBj I

CEBU DECLARATION
2015 ABEC Ereey Moo Mestiog - T
‘Com, Phibppems Improving electric utility

2015 APEC Energy Resilience Cebu performance

o i
5, 208, Declaration

Cosperaton reened ' Cetas Phiggane:
o ot P oy P

= W/
Increasing deployment of

500 MW $750 M $7.5 M advanced energy sources

and systems

2016 APEC Off-grid Energy Resilience
Guidelines

Additional Private Sector Grants Under
Generation Engagement Contract

Capacit; . N
pacity Enhancing competition in

the power sector

g| 2020 USAID Energy Secure Philippines

o e nkenupbons theren companing the ackuad cont of damaped
Iamcies.

Current Initiatives

fw“a\
rocreate®™?
cHarts

Next Steps after the RCP Assessment

Stage 8 wsStory "
Stage 7 S s

= —— wer § ard
. D € CE“ uret
Stage é {%‘@) Sl vt .\R e S¢
"~ Development of Contingency Plans.

Policy Rescarchs Costiimpact to Power & Ol Rates

<ing Onlint
mmunity Resilienc® U
co
Measurind
s oot P8

Encrgy Resiliency Seare Card ™
Energy Reseney e
Encrgy Resiliency Road Map & Action Plan

Stage 3
Stage 2 [Qo]

Formulation: Updating of the Energy Resilency Pollcy

95.38% Complete RCP Assessment

Domniad
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Current Initiatives

Resilience Scorecard Pillars

 MEtenice cony
cans

e

=
=/ USAID

2. e e

RE,{«J\er\ﬂ,
City

Leadership py,

DOE Resi

ence Pillars

Tools to Enhance Energy
Resilience Financing

A presentation for the Asia Pacific Economic Cooperation

Virtual Workshop on Energy Resiliency Principle

16 February 2012

John Edgar
Director, Environment Office
United States Agency for International Development

ENGAGEMENT, WEALTH
AND WELL BEING

\ S

Bram Wory
kshoy
P 1 Modyle | - Ormoe N7 2V N ™
Stockpiling Response and Strengthening Innovative Funding
Recovery Infrastructure and Financing
performance scorecard (RPS) TotAL scoREs fi4 %}é‘}é}
i e
e I
s summary oategery scors Recatved | Tatal Pussibis Soors
R T Administrative directives, Identification and procuring Provision of emergency Physical C‘umlru:um and :Arruimj n:sim
2 g ) ) organizations, operaticnal essential inventory items services and public assistance structural measures, inancing mechanismn
[OLERRORATRRS s 2 skills and capacities, pelicies. during or immediately after 3 applieation of engineering strengthen resilience
7] RISK ASSESSMENT, AND EMERGENCY guidelines to implement. disaster; restoration and techriques. measures and support
MANAGEMENT i £l strategies improvement of facilities, emergency response
livelihood and iving conditions
- 1 P o affected communicies based
™ - en build back better prineiples
5 »

TOTAL SCORES: 51

out of 100 polnts
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