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Viet Nam Energy Partnership Group
Technical Working Group 5 - Energy Data and Statistics
Report of the 5t Meeting

Date: 30 November 2019

Location: MOIT meeting room 101, 25 Ngo Quyen, Hanoi
Time: 15:00-17:00

Key agenda points:

1. Viet Nam Energy Information System (VEIS) implementation update
2. Power Development Plan VIII (PDP 8) update in the context of other sector planning
including the Energy Master Plan

Chair and Co-Chair:

e Mr. Nguyén Tudn Anh, Deputy Director General Electricity and Renewable Energy
Authority (EREA/MOIT

e Ms. Tran Hong Viét, Interim Co-chair, Senior Programme Manager, Embassy of
Denmark

Agreed Conclusions and Actions: (See next page)
Agenda: See Annex 1
Participants: See Annex 2
Minutes: See Annex 3

Inputs: See Annex 4 - Presentations
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Agreed Conclusions and Actions:

Conclusion / Decision Action

The Chair and Co-Chair thanked all members of TWG 5 participants for joining
and for the very active and constructive participation in the meeting.

The Chair and Co-Chair thanked the VEPG Secretariat for successfully
organizing the first hybrid meeting to feature both Vietnamese and English
channels for online participants.

Chair and
Co-chair of
the TWG

Ms. Amber Sharick, the International Coordinator and Technical Advisor of
the VEPG Secretariat highlighted that this is the first meeting of the VEPG to
feature both English and Vietnamese channels for online participants,
allowing wider participation from all over Viet Nam and around the World.

Ms. Amber Sharick also informed the members of the TWG that after
discussions with stakeholders, it was decided that the High-level Meeting in
2020 will not take place. The VEPG Secretariat will use the budget and
resources to support other high-level, content-based interventions including
to support MolT during the ASEAN Ministers on Energy Meeting 38 and
planned VEPG cross-cutting networking events. The VEPG will also conduct
the annual partners’ project survey before the end of 2020 and will reach out
to all partners for their inputs.

VEIS implementation

The legal framework for the VEIS has been established. The next steps include
the introduction of the Circular on the VEIS, the Development of the VEIS

VEPG
Secretariat

Members of

The Technology Catalogue is in the development phase with experts. All
comments and data inputs are welcome. Such inputs can be sent to the

Operational Manual, and the Management of the Viet Nam Energy | the TWG
Information Center (VEIC).
e EREA recognized the support for the VEIS from international partners and
encourages continued support for the VEIS and the VEIC in the future.
Update on the Technology Catalogue for Power Generation VEPG
Secretariat

Members of

expert team or to Ms. Tran Hong Viét, Danish Embassy.The final draft of the | the TWG

Technology Catalogue will be shared before the publication

PDP8 Development VEPG
Secretariat

2nd Workshop on the PDP8 was organized on 28/09/2020. The PDP 8 will be
submitted to the Prime Minister for approval in October 2020. The PDP8 is
expected to be approved at the end of 2020/ beginning of 2021.

MOIT welcomed support for energy data and statistics as inputs for PDP8 and
the Energy Master Plan

Members of
the TWG
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ANNEX 1 - AGENDA

15.00-15.05 Log-In & Guidance for Webinar Users

15.00-15.15 Welcome Remarks & Secretariat Report

Mr. Nguyén Tudn Anh / Ms. Trin Hong Viét
e Welcome and Meeting Agenda Introduction

Ms. Amber Sharick, Viet Nam Energy Partnership Group (VEPG) International
Coordinator

e Report of the Secretariat on VEPG planning 2020

15.15-15.50 Update on VEIS implementation

e FEREA/MOIT: Update on implementation of the Viet Nam Energy
Information System and plans for the Viet Nam Energy Information
Center

e EVEFE/GIZ/TWG partners: Information System support activities

Roundtable Discussion

15.50-16.00 Update of Technology Catalogue

e Danish Energy Agency: Update of Technology Catalogue (power
generation) to get feedback/input from TWG 5 members

e Roundtable Discussion

16.00-16.55 PDP 8 Development

o [nstitute of Energy: Power Development Plan VIII (PDP8) data & input
for scenarios and alignment with Energy Master Plan

e WB/US VLEEP/DEN: Support Activities in Energy Planning
e Roundtable Discussion

16.55-17.00 Closing of the meeting

Mr. Nguyén Tudn Anh / Ms. Trin Hong Viét
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ANNEX 2 - PARTICIPANTS

Co-Chairs

Mr.

Nguyén Tudn Anh, Director Planning Division, Electricity and Renewable Energy

Authority (EREA/MOIT)

Mr.

Jakob Stenby Lundsager, Long Term Adviser, Danish Energy Partnership Programme,

Denmark

Participants

Mr.
Mr.
Mr.
Mr.
. Nguyén Thi Loan, General Statistics Office (GSO)

. Margherita Tenedini, Italian International Cooperaiton Agency (AICS)
. Christopher Starling, Asian Development Bank (ADB)

. Ian Yao, ADB/ Lantau Group

Ms.
. Robin Bednall, Australia

. Camila Holbech, Denmark

. Tran Thuy Dwong, Delegation of the European Union to Viet Nam (EUD)
.Pé lan Anh, GIZ

. Pham Lan Phwong, GIZ

. Ha Thu Hwong, GIZ

. Pham Quang Anh, GIZ

. Vo6 Thanh Tung, GIZ

. Henri Wasnich, IoE

. Ha Pang Son, USAID/Viet Nam Low Emission Energy Programme (VLEEP)
. Nguyén Hai Pirc, USAID/V-LEEP

.Nguyén Vin Hoa, US Embassy

. Cristina Blanco Munoz, Spain

. Juan Fernandez-Cuervo, Spain

. Pham Minh Thanh, Wartsila

. Bryan Tsang, AES Corporation

.Nguyén My Linh, AES Viet Nam

.Nguyén Thanh Ha, AES Viet Nam

. Lé Tra, FinSEA

Mr.
Mr.

Nguyén Hoang Linh, Ministry of Industry and Trade (MOIT)

Nguyén Thanh Tung, Ministry of Natural Resources and Environment (MONRE)

Pinh Gia Nghiém, Ministry of Science and Technology (MOST)
Dwong, Institute of Energy (IoE)

Vii Thi Thu Hang, United Nations Development Programme (UNDP)

Joo Duk Vancoppenolle, Elia Grid International
Rainer Bohm, Independent Consultant

VEPG Secretariat

Ms.
Ms.
Mr.

Amber Sharick, VEPG Secretariat
Nguyén Phwong Thao, VEPG Secretariat
P6 Quang Nhat, VEPG Secretariat



\ /"f’:.

Viet Nam

Energy Partnership

Group

ANNEX 3 - SUMMARY MINUTES

Agenda item

Opening remarks,
overview of the
agenda

Summary

Mr. Nguyen Tuan Anh, EREA/MOIT, Chair of the Technical Working Group
(TWG) on Energy Data and Statistics welcomed participants online and in-
person to the 5th meeting of the group. The Chair summarized the outcome
of the 4th meeting including the inputs of the members of the TWG on the
draft Circular on the implementation of the Viet Nam Energy Information
System (VEIS) and the Action Plan to establish the Viet Nam Energy
information Center (VEIC). The Viet Nam Energy Outlook 2019 was also
discussed as an input for the development of the Power Development Plan
VIII (PDP8) as well as the updates on PDP8 in the previous meeting. On 28
September 2020, the EREA organized the 2nd workshop on the
development of PDP8 with active participation and useful input from
energy sector stakeholders. The Draft of the PDP8 will be submitted to the
Prime Minister (PM) in October 2020.

Ms. Tran Hong Viet, Danish Embassy/ Interim Co-chair of the TWG
welcomed all participants online and in person. The interim Co-chair also
highlighted that the TWG has made significant progress as well as provide
significant contributions to the energy sector planning since the
establishment of the group.

The Chair and Co-chair introduced the focus topics of the meeting and
encouraged the active discussions and participation from all participants.

Secretariat
Report

Ms. Amber Sharick, International Coordinator and Technical Advisor of the
VEPG Secretariat introduced the agenda of the meeting and briefly
presented the planning of the VEPG through 2020 (Annex 4).

Ms. Amber also highlighted that this is the first meeting of the VEPG to
feature both English and Vietnamese channels for online participants,
allowing wider participation from all over Viet Nam and around the World.

Ms. Amber Sharick also informed the members of the TWG that after
discussions with stakeholders, it was decided that the High-level Meeting
in 2020 will not take place. The VEPG Secretariat will use the budget and
resources to support other high-level, content-based interventions
including to support MolT during the ASEAN Ministers on Energy Meeting
38 and planned VEPG cross-cutting networking events. The VEPG will also
conduct the annual partners’ project survey before the end of 2020 and
will reach out to all partners for their inputs.

Update on VEIS
implementation

Mr. Nguyén Hoang Linh, EREA/MOIT updated the members of the TWG on
the development of the legal framework for the VEIS (Annex 4). the

highlights of the presentation include:

- Workshop to introduce the Circular on the VEIS: the workshops are
expected to be held in Q4/2020 in Hanoi, Da Nang, and Ho Chi Minh

City.
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- The VEIS Operation Manual: the Manual will outline the roles and
responsibilities of the member of the VEIS as well as methods of
implementation. The manual is expected to be completed in
Q1/2021

- Management model for the VEIC: the management models will set a
clear distribution of responsibilities and ensure the effective
operation of the Center as well as setting strategic goals for the VEIC.
The Model is expected to be completed in Q2/2021.

Mr. Nguyén Tuin Anh, EREA/MOIT Chair of the TWG recognized the support
from GIZ/EVEF for the development of the VEIS.

The EU reaffirms the commitment to support the VEIS/VEIC through the
next phase of the Budget Support.

The members of the TWG reflected and discussed the agenda item. The
highlight of the discussion is highlighted below:

- The establishment of the VEIS: With the Circular 34/TT-BCT
stipulating the Viet Nam Energy Information System came into effect
on 01/04/2020 and the pilot activities are implemented, EREA has
submitted the proposal on the investment for the VEIS to the
Ministry of Planning and Investment (MPI) for comments. Once the
proposal is approved, EREA will conduct steps to establish the VEIC
based on the feasibility study. The PM will then approve the
feasibility study to create the legal framework to establish the
structure of the VEIC.

The MOIT has already issued a Decision for the establishment of the
VEIC since the proposal is approved.

EREA is also developing the instruction manual to operate the
systems and budget to straining to set up the VIEC.

Update of Ms. Tran Hong Viét, Danish Embassy, Interim Co-chair presented the
Technology Technology Catalogue for Electricity Generation (technology catalogue)
Catalogue (Annex 4)

The members of the TWG reflected and discussed on the presentation on the
Technology Catalogue. The highlights of the discussion are summarized
below:

- Change in thermal power plants: the data show a 10% drop in the
price for solar and wind technology, however, the data collection for
the thermal power plant is not present.

- Additional information on new technology: EREA and Denmark
called for support from stakeholders to provide inputs to update the
Technology Catalogue. The stakeholders can contact the Interim Co-
chair and colleagues at the Danish Embassy for inputs.

- Connection between TC and PDP8: only selected technologies will be
included and presented in the PDP8 and the EOR 21. The EOR 21 will
provide more information on the development of the power sector
and provide inputs for the policies for the development of the power
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sector. EOR will also provide support for the calculation for the CO2
emission reduction for PDP8.

PDP 8
Development

The Institute of Energy as the consultant for the PDP8 presented the updates
on the development of the PDP8 (Annex 4)

The members of the TWG reflected and discussed on the presentation on the
update on the development of the PDP8. The highlights of the discussion are
summarized below:

- Next steps for PDP8: The second workshop for the PDP8 was
organized on 28/09/2020. The next workshop will focus on the
Energy Master Plan. EREA will submit the draft PDP8 in October
2020 to the Prime Minister for approval. It is expected the approval
of the PDP8 at the end of 2020 or in the first month of 2021.

- Offshore wind projects in PDP8: Offshore wind power has been
included in the PDP8 including 3.1 GW included in the baseline. By
2040-2045, there will be 14GW of offshore wind.

Offshore win technology is relatively new in Viet Nam. With support
from Denmark and the World Bank, the MOIT is developing the
roadmap for offshore wind development with a 20-year vision. In
addition, there is a need for a pilot project for offshore wind. For this,
a road map, a feasibility study will be conducted to propose an
auctioning mechanism and choose a suitable project for the offshore
wind. The PDP8 will also submit a proposal for the development of
technology.

- High-voltage direct current (HVDC) in PDP8: PDP8 does include
HVDC. Since the capacity increased in the North while that decreased
in the South, IOE has developed a scenario with HVDC from the South
to the North. However, HVDC is not mentioned in the baseline
scenario.

Closing of the
meeting

Mr. Nguyén Tudn Anh, EREA/MOIT, Chair of the TWG closed the meeting and
thanked all participants for their active discussion and contribution to the
development of the VEIS and the PDP8. The Chair also noted that the meeting
was organized at a good time since the legal framework of the VEIS has been
approved. In addition, international support for energy data and statistics
such as the EOR 2019 has provided important input for the PDP8 and the
Energy Master Plan.

Ms. Tran Hong Viét, Danish Embassy, Interim Co-chair of the TWG also
thanked all participants online and in-person for their active participants.
The Interim Co-Chair also thanked the Secretariat of the VEPG for its
successful organization of the first hybrid meeting to feature both English
and Vietnamese for online participants.
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Viet Nam Energy Partnership Group
Energy Data & Statistics — Technical Working Group

5th Meeting - 30 September 2020
Ministry of Industry and Trade, Ha Noi

Topic 1. Opening Remarks and Overview of the
Agenda

Energy Data & Statistics Technical Working Group Chair:
Mr. Nguyén Tudn Anh, Deputy Director General, Electricity and Renewable Energy
Authority, Ministry of Industry and Trade (EREA/MOIT)

Energy Data & Statistics Technical Working Group Co-Chair:
Ms. Trdn Hong Viét, Acting Co-chair, Senior Programme Manager, Embassy of
Denmark

Viet Nam Energy Partnership Group 2

2
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Key Objectives of the Meeting

* Viet Nam Energy Information System implementation update

* Technology Catalogue for Power Generation update

* Power Development Plan VIII (PDP 8) update in the context of other sector
planning including the Energy Master Plan

Viet Nam Energy Partnership Group 3

3

Agenda

15.00-15.15

15.15-15.50

15.50-16.00

16.60-16.55

16.55-17.00

4

6.

il

Opening remarks & overview of the agenda
Mr. Nguyén Tudn Anh / Ms. Tran Hong Viét

. Report of the VEPG Secretariat

Ms. Amber Sharick

. Update on VEIS Implementation & Roundtable Discussion

EREA/MOIT: Update on implementation of the Viet Nam Energy Information
System and plans for the Viet Nam Energy Information Center
EVEF/GIZ/TWG partners (tbc): Information System support activities

. Technology Catalogue Update & Roundtable Discussion

Danish Energy Agency: Update of Technology Catalogue (power generation)
to get feedback/input from TWG 5 members

. PDP8 Development & Roundtable Discussion

Institute of Energy (tbc): Power Development Plan VIII (PDP8) data & input for scenarios
and alignment with Energy Master Plan
WB/US VLEEP/DEN (tbc): Support Activities in Energy Planning
Conclusions and closing remarks
Mr. Nguyén Tudn Anh / Ms. Tran Hong Viét
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Topic 2. VEPG Secretariat Report

VEPG Secretariat:
Ms. Amber Sharick, International Coordinator

Viet Nam Energy Partnership Group

VEPG - Timeline through 2020

September October November December

Stakeholder TWG Energy

Meetings Sector Reform Steering

DEESD, EREA, — 9 Segtember Committee >

ERAV, World Bank, | Meeting

EU, UNDP, German ¢ TWG Energy & Networking

Embassy, Project Data & Event Next Round of TWG
Developers, UK Statistics > Meeting Options:
Low Carbon Trust, 30 September 1 Oct. -11 Dec.
EuroCham... 2021

e 15Jan. -7 Feb.
e 22 Feb.-31 March

Viet Nam Energy Partnership Group
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High-Level Meeting 2021 — AUGUST

For the rest of 2020 and early 2021, the VEPG
Secretariat team will focus on leveraging time and
resources to support high-level, content-driven
interactions.

The August 2021 High-Level Meeting will be the
last before the end of this funding cycle.

Viet Nam Energy Partnership Group 7

7

0o

Overview of Technical Working Group Meetings

TWG 5th Meeting Key Topics/Highlights
Renewables - « Stakeholder Comments on Draft MOIT Circular on the Project Development and
oo Standardized Power Purchasing Agreement for Solar Power Project incorporated
18 June 2020
« Solar Power Auctioning Options developed by GoVN, WB, ADB to be submitted to Deputy
Prime Minister
Efficiency
EEEE] « Updates on implementation of VNEEP3 / National EE Action Plan (NEEAP)
Sy EsEd) 24 June 2020 . . - N
« Focus topic: Exploring the concept of an Energy Efficiency Foundation in Viet Nam
Reform * Report on Wholesale Electricity Market operation and perspective on developing the
ﬁ Retail Market
09 Sep. 2020 « Update on DirectPPA pilot
« Discussion including technical assistance needs, opportunities, challenges & next steps
Access
T « Update on Target Programme for Rural Electrification
Fg\q 30 June 2020 P s & ] )
A\_/ * Focus Topic Bioenergy for Rural Areas - Agri-Food processing and Waste Management
Data  Focus Topic: the Power Development Plan VIII (PDP 8)

lb 30 Sep. 2020

Technology Catalogue for Power Generation update

Update on Implementation of the Viet Nam Energy Information Systems (VEIS) and
Viet Nam Energy Information Centre (VEIC

Viet Nam Energy Partnership Group 8
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VEPG Partner Support — Development Partners
Project Survey
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MAPPING OF CURRENT DONOR AND INTERNATIONAL EFFORT IN VIETNAM ENERGY SECTOR
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Overview of VEPG partner projects in the energy sector (

htt

80 partner projects with key information included
New survey update expected by December 2020

Viet Nam Energy Partnership Group

.vnj/resources/ve

-documents/)

VEPG Legal Database

RECENT LEGAL DOCUMENTS

MOIT Circular 0512019TT-BCT
amending Circular 16/2017/TT-BCT on
Standardized PPA for Solar Power
projects

- Effective date: 25/04/2019

- Legislation type: Circular

- Signer: MOIT Minister Tran Tuin Anh

DOWNLOAD FOR DETAILS =

EVN Guidlines 1532/EVN-KD for the
Implementation of Rooftop Solar
Projects

- Effective date: 27/03/2019

- Legislation type: Guidelines

- Signer: Vice President of EVN Va Quang
Lam

DOWNLOAD FOR DETAILS =

10

DRAFT Decision on the M;

VEPG Secretariat Planning: Where should this

database live long-term?

© ion on Draft Decision on the

to Promote Development of Solar
Power Projects in Viet Nam

- Effective date: 15/04/2019
- Legislation type: Decision

DOWNLOAD FOR DETAILS =

MOIT Decision 648/QB-BCT on
Adjustment of Average Electricity
Retail Price and Regulations on
Electricity Price

- Effective date: 20/03 /2019

- Legislation type: Decision

- Signer: MOIT Minister Tran Tudn Anh

DOWNLOAD FOR DETAILS =

new Solar FiT
- Effective date: 15/04/2019

DOWNLOAD FOR DETAILS =

PM Decision 230/QD-TTg on the
Approval of the National Energy

Efficiency Programme (VNEEP) for the

period of 2019 2030
- Effective date: 13/03/2019
- Legislation type: Decision.

- Signer: Deputy Prime Minister Trinh

Binh Diing

DOWNLOAD FOR DETAILS =

Viet Nam Energy Partnership Group

 online and regularly updated
* legal documents in original Vietnamese
and translated into English

» expanding coverage of standards and
regulations (PM Decisions, MOIT
documents, Consultation Documents,
EVN guidelines, etc.)

> www.vepg.vi


http://vepg.vn/resources/vepg-documents/
http://www.vepg.vn/

29/09/2020

Steering Committee Meeting November 2020

* Present key aspects of the VEPG operational plan through 2021
* VEPG Beyond 2021

* Timely Policy Recommendations to Support Sector Decision-Making

Viet Nam Energy Partnership Group

Topic 3. Update on VEIS Implementation &
Roundtable Discussion

Viet Nam Energy Partnership Group
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Topic 4. Technology Catalogue Update &
Roundtable Discussion

‘ V-LEEP presentation

 Presentation by Ms. Tran Hong Viét, Danish Embassy

e Stakeholder Feedback & Discussion

Viet Nam Energy Partnership Group iz

13

Topic 5. PDP8 Development & Roundtable

Discussion

* Institute of Energy (tbc): Power Development Plan VIII (PDP8) data & input for

scenarios and alignment with Energy Master Plan
* Development Partner Activities
Viet Nam Energy Partnership Group 14

14
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Topic 6. Closure of the Meeting

Energy Data & Statistics Technical Working Group Chair:
Mr. Nguyén Tudn Anh, Deputy Director General, Electricity and Renewable Enerqy
Authority, Ministry of Industry and Trade (EREA/MOIT)

Energy Data & Statistics Technical Working Group Co-Chair:

Ms. Trdn Hong Viét, Acting Co-chair, Senior Programme Manager, Embassy of
Denmark

Viet Nam Energy Partnership Group 15
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indmiry and Trade EUROPEAN UNION

EU — Viet Nam Energy Facility

Developing legal framework for Vietnam Energy Information System
(VEIS) - TWG 5

-

Implemented by g I Z "

Hé Théng Thong Tin Nang Lwong VEIS -
Cong viéc da thwc hién

Circular stipulating the

VEIS Action Plan VEIS
4651/Qb-BCT 34 /TT-BCT
2018 2019

Report on the Design Report on the
of the VEIS Investment Proposal
2019 for VEIS
2019
29/09/2020 The EU - Viet Nam Energy Facility 2
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Viet Nam Energy Information Systems (VEIS) -

Completed Activities

e VEIS Action Plan:

Development of a roadmap to complete and improve the legal framework, develop quality human
resources and invest in the infrastructure to form and implement the VEIS in the period of 2019 —

2024

* Report on the Design of the VEIS:

The Report presents an information systems model with the management role of the Electricity and
Renewable Energy Authority (EREA) with the participation of the stakeholders to collect, analyze and
calculate important indicators for the energy sector for the Energy Balance Sheets and Energy
Efficiency Index. The report also provides important analysis to build a suitable legal basis for the
formation and development of the energy information system.

* Circular stipulating the Viet Nam Energy Information System (VEIS)

The circular provides legal foundation for the establishment, management and operation of the
energy information system as well as the organization, development, and utilization of the energy
information system.

29/09/2020

The EU - Viet Nam Energy Facility 3

Viet Nam Energy Information Systems (VEIS) -

Action Plan

* Workshop to introduce the Circular on the Energy Information System:
= Take place in Hanoi, Da Nang and Ho Chi Minh City
= Expected completion time Q4/2020
= Participants: stakeholders with roles and related responsibilities in the Viet Nam Energy System.

Workshop
introducing VEIS

Circular
Q4 2020

29/09/2020

Ministry of Industry and trade, EREA, ERAV, DEESD, and Department of Coal, Oil and Gas.
Department of Industry and Trade in provinces and cities.
EVN, PVN, TKV and Petrolimex

Other agencies and Ministries: General Statistics Office, Ministry of Agriculture and Rural
Development, and Ministry of Transport

Design of VEIS
Website

Q4/2020

The EU - Viet Nam Energy Facility
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Viet Nam Energy Information Systems (VEIS) -

Action Plan

* VEIS Operational Manual
= Develop a rigorous and detailed process for collecting, process, analyzing and reporting

= The manual will specify the methods of implementation, problems that may be countered when
collecting and analyzing data and solutions to emerging problems.

= The manual will outline the roles and responsibilities of the members of the energy information systems

= The contract with the International Consultant was signed. The contract with Local Consultant is in the
process of negotiation and signing.

= The task is expected to be completed in Q1/2021

Workshop

introducing VEIS PSR i VS

. Website
Circular
Q4 2020 Q4/2020
29/09/2020 The EU - Viet Nam Energy Facility 5

Viet Nam Energy Information Systems (VEIS) -

Action Plan

* Development of the Management Model for the Viet Nam Energy Information Center (VEIC)

= Develop a modern management models with clear distribution of responsibilities, ensure the effective
operation of the Center

= Complete appropriate regulations, legal framework, and ensuring smooth system operation.
= Set strategic goals with appropriate development plans in the immediate and long term.

= Contract with International Consultant has been signed. Contract with Local Consultant is the process of
negotiating and signing.
= The task is expected to be completed in Q2/2021

Workshop -
introducing VEIS T of WEE
. Website
Circular
Q4/2020

Q4 2020

29/09/2020 The EU - Viet Nam Energy Facility
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Circular on the establishment of VEIS

Data collection Storing,

PVN
@‘ ! database
MOT
GSO
29/09/2020 The EU - Viet Nam Energy Facility

Thank you for your attention
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e%e
(] @ ® Danish Energy
LI Agency

Technology
Catalogue for the
Vietnamese Power

Sector

The TC is a comprehensive report that
includes both a quantitative and a
qualitative description of energy
technologies

Exe
voe

29 September 2020 Page 2
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What is a Technology Catalogue?

Technology 20 Large wind turbines on land

Year of final investment decision 2015 | 2020 I 2030 | 2050 IUncertainly(ZOZO) Uncertainty(zoso)l Note I Ref

Energy/technical data Lower Upper Lower Upper

A. Quantitative description capaciy for ne uni (W)

Average annual full-load hours

*  Performance data rorced auboge ()

Planned outage (%)

(Efﬁ ciency, life time, Technical eime (ears)

. .. . Construction time (years)

aVa | |a b| | |ty, Sta rt U p t| me) Space requirement (1000m 2/MW)
1 ability

° F|nanC|a| data (lnvestment Primary regulation (% per 30 seconds) | | [ | | I

Secondary regulation (% per minute) | | | | [ |

cost, O&M COSt) Financial data (in 2015€)
Nominal investment (VEVW) incl grid
connection

*  Environmental data NomaTssamert MERT = 570

. . connection (5% of nom. Investment)
(emissions ) - ofwhich equipment

- of which installation
+ Data sets for e.g. 2015, 2020, Fired O&M (€NMiiear)
Variable O&M (€/MWh)
2030,(2014) and 2050 Technology specific data
Rotor diameter
Hub height
Specific power (W/m2)
Average capacity factor
Average availability (%)

. .
i @ Danisn Crersy
o mpenoy
veney 29 September 2020 Page 3

What is a Technology Catalogue?

B. Qualitative technology
descriptions

*  Input

*  Output

»  Co-products and By-
products

« Typical capacities

+  Regulation ability

*  Space requirements

* Advantages and
disadvantages

*  Research and
development

e Costs etc. 3

*e
i @ Danisn Crersy
o Agenoy
eney 29 September 2020 Page 4
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Uses of the technology catalogue

Energy Modelling

— Policy making and technology
assessment =

— Used in Vietnam Energy Outlook g
Report 2019

*  Levelized Cost of Electricity assessment

— Estimation of tariffs (FIT) and PPA
price

~ VIETNAM
ENERGY
OUTLOOK

; REPORT

. :

i Do Znergy - 2019

s

5
Energy Modelling
Demand
forecast
Technology catalogue: mgﬂ;let;a%erdpf\zsetrgons;
= Transparency Technology data
= Consensus J energy sector
Application of TC2019:
Policy goals
Vietham Energy Outlook
Existing and Report 2019 (published)
firm-build = |Power Master Plan VIII
system (Draft)
= Energy Master Plan
(Forming)
. |
d: o Dani =
o .
\
6
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TC application in PDP8 development process

Load forecast Power source development program
Development perspective and strategy I""
Luadst g:::lgﬁgwent Power demand forecast f Power source Optimal power Recommendations\tbr
developrpent source L_jevelo_p'ment the power source
Socioaconomic Primary energy potential and the possibility of |---p: .scler;ar:j0§ 509“‘3{'0 (E'né’;]m :ieve;:rmeryt program
development forecast ower trading with neighboring count included in cost metho o meet environmet
2 c g g LA the calculation criteria_
Energy Efficiency Economic-technical p: s of existing y
Program power sources and future power sources [P
(Technology catalogue)
|—"'}1
= \
Fuel price forecast > Y. \
| Y
Power source Evaluaﬁn of
) development program development
scenarios \
'y \

mapping data i Evaluation of development scenarios: : : i

P ® Generation cost EnVIill’_ﬁ:g\cetnbal
: 5 e ® Air pollution and global warming related cost
Ecological and biological data mitigating

measures

p: Environmental issues
: Social data :
: Sociai‘issues
i Environmental and water source data _i"Gther issues

\
Danian Crorgy
o mpenoy
7

Why do we need to update the TC2019?

In recent years, prices of renewable power generation have dropped significantly,
especially prices of wind and solar:

Biomass Geothermal Hydro Solar Concentrating Offshore Onshore
Photovoltaic solar power wind wind
0.4 B g
: 0378
0.3
&
2 ~
§ 2 rossilfu
5 ‘ossil fuel cost range -
&
~ ~
~
L 0.076 95" percentile
ose | ’)}7‘ 0.047 0.068
0.649
5" percentile

2010 2019 2010 2019 2010 2019 2010 2019 2010 2019 2010 2019 2010 2019

Note: For CSP. the dashed bar in 2019 shows the weighted average value including projects in Israel

Note: This data is for the year of commissioning. The thick lines are the global weighted-average LCOE value derived from the individual
plants commissioned in each year. The project-level LCOE is calculated with a real weighted average cost of capital (WACC) is 7.5%
for OECD countries and China and 10% for the rest of the world. The single band repi the fossil fuel power cost
range, while the bands for each technology and year represent the 5% and 95" percentile bands for renewable projects.

Danisn Trergy

gy IRENA, Renewable Power Generation Costs in 2019
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Why do we need to update the TC2019?

* In Vietnam, new wind and solar power projects have significant lower

investment cost compare to TC2019: S—]
Projects Operation date TC 2019
S —
Solar Farm Nhon Hai-Ninh Thuan 9/7/12020 28 0.94 ‘
SPP Thien Tan 1.2 — Ninh Thuan 12/2020 g0  og7  >olarpower2020: \
' (under construction) ’ 1.1 mi.LUSD/MWac A
SPP Phuoc Ninh — Ninh Thuan 23/6/2020 36 0.96 \
WPP Phuoc Dinh — Ninh Thuan 11/4/2019 37.6 1.50 4
\WPP Tay Nguyen — Dak Lak 17/9/2019 28.8 1.66 Wind pozvgt;roénshore \
\WPP Trung Nam phase 1- Ninh Thuan 27/4/2019 39.95 1.41 1.6 miI.USb/MW |
\WPP Trung Nam phase 2- Ninh Thuan 11/5/2020 64 1.39

*  Supplement new technologies: The first TC could not cover all relevant technologies
and need ta be updated

9 \
9
Suggestion for new technologies

Updating of technologies New technologies
° PV » Concentrated Solar Power (CSP)

+ Roof-top solar PV . .

) * Industrial co-generation

+ Floating solar
«  Wind *  Wave and tidal power

+ Floating offshore * Nuclear power
) CJ(r)all_ow wind speed wind turbines - Carbon Capture and Storage

+ Circulating Fluidized Bed (CFB) * Transmission overhead lines and

boilers cables (HVAC/HVDC)
+ Enhanced flexibility of coal power
plants

+ Technologies to reduce pollution
* Diesel

+ Flexible Engine (LNG)

10
10
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Process

« Stakeholder « Launch and

« First draft of

October/

involvement TC Second draft TC publication
November: shared with « All comments
« Data source « Deep dive _
« Choice of consultation expegsaillay € sl
technologies with experts oltiezd
concensus
L J L j t
L L) )
Collecting data: Sending before the All comments will be
- Literature workshop to all addressed and the final
- Stakeholders’ stakeholders draft of: draft will be shared
support and - Guideline before the publication
comments - Data sheets
- Description
5% e \
S R
29 September 2020 Page 11
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Thank you!
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UPDATES ON THE

DEVELOPMENT OF THE PDP 8

JIE Development progress of the PDP 8

L
(UACERT

No. Contents

Month (since starting to provide services)

Data collection with central agencies, ministries, sectors, mstitute:
1 | economic corporations (EVIN, PV, TKV), power plants. power
transmission lines and localities.

Chapter 1, Chapter 2: Current situation of the national power,

implementation results of power development in the period
Nt anio

A4

Chapter 3, Chapter 5, Chapter 6: Overview of the socio-economic
3 |situation, economical and efficient use of power, power demand
forecast

Chapter 4, Chapter 7. Chapter 8: Input criteria and parameters for
4 |planning, Primary energy for power generation, renewable energy
(RE) for power generation

wn

(Chapter 9: Power source development program

6 Chapter 10, Chapter 11: Program on grid development and grid
connection with nefbouring countries

7 Chapter 12, Chapter 13: Rural power development orientations and
information dispatch

Chapter 14, Chapter 15, Chapter 17: National power development
8 |investment program Evaluation on socio-economic efficiency in
power development, Land use demand summarization

9 Chapter 16: Environmental protection and sustainable development in

power development

Chapter 18, Chapter 19: Mechanisms and solutions for planning

10 Limnlemeantation: Canchicion and Rarammandations

TS50 5061:3660
9 10
op 1: —
first 9
H§i thio Lan 2:
Report on the last 9 chapters
(28/9)
\
N
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LOAD FORECAST

iE'

POWER DEMAND FORECAST METHOD

by sz
(QUACERT
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¢ Available important variables:
— GDP forecast by industries and regions;
— Population, urbanization rate;
— Power demand forecast of provinces and cities.

¢ Combined forecast method:

— Top-down method:
o Regression analysis of the power consumption by main
variables such as GDP, population, urbanization, electricity
tariff, etc.

— Time-series analysis:
— Bottom-up method:
o Collection of provincial power demands and crucial
loads.

o Use of TIMES model to assess the power demand of
each sub-sector in the energy demand.

@Y

Short and
medium
term

* By 2025: Time
series

* By 2030:
bottom-up
approach for the
power demand
forecast by
provinces and

Longr term

* Top-bottom
approach:
regression
analysis

* Bottom-up
approach: TIMES
model simulating
energy using
technologies for
each sub-sector

cities

M LN(Total commercial power)=1.4783(B) +1.0156*LN(GDP per
capita) - 0.22457*LN(Informed electricity tariff) +0.56577*LN(Percentage
of industrial sector in GDP)+2.552*LN(percentage of urban population)

(s]



4/ Forecast results of basecase ¢

IS0 5001:2000

M Commercial power: 478 billion kWh in 2030 and 861 billion kWh in 2045;
M Power production: 537 billion kWh in 2030 and 959 billion kWh in 2045;
M Commercial power will steadily increase by 8.3% in the period 2021-2030 and then

reduce to 3.5%/year in the period 2031-2045.
M Electricity elasticity coefficient for 5-year GDP is projected to decrease to 1.13 in

2030 and 0.58 in 2045.
__ 1000
£ o000 - .
E 300 Commercial power in 2019: 210.5 TWh.
Z 700 Growth of commercial power Elasticity GDP(%)
% 600 2019-2020: 2.2%l/year coefficient
2 500 2021-2025: 9.4%lyear 1.38 6,8
; 400 2026-2030: 7.2%l/year 1.13 6,4
g 300 | g 2081-2035: 5.1%lyear 0.87 5,9
g fgg g I 2036-2040: 3.9%/year 0.72 5,4
£ | 2041-2045: 3.0%/year 0.58 52
o 2025 2030 2035 2040 2045

B Low scenario B Base scenario W High scenario
7

aEyCOMPARING FORECAST RESULTS WITH REVISED PDP 7€ &

IS0 90

Forecast of GDP growth (base case)

[ | KBCOsoQHD 7HC Dy bio cip nhit QHDS LOAD FORECAST COMPARISON (GWH)
[GFM Toan MiEn Mign  Mién Mign  Mién  Mién  Power production for o Power production for

[LE0M quéc  Bic  Trung  Nam qunc Bic Trung Nam PDP 7 (GWh) PDP B (GWh]

2016-

2020 7.0 63 6.5 74 49 856 526 485

70 64 6.6 75 68 715 674 645

2026-
70 64 6.6 75 64 675 635 6.06

70 64 6.6 75 5.9 623 583 554

571752
536 560

400327
381143

o
n
o
~
8
o

3

L~
¥
2036- gz
Fs 54 572 53 503
2041-
Pt 52 557 518 488 I I
ig::' 50 532 495 464 2020 aoas aoi0 soss aoso aes

1. Load forecast nationwide in the PDP 8 is lower than the revised PDP 7:

= |n 2030: The volume of commercial power and production power in the PDP 8 are
respectively 28 billion kWh and 35 billion kWh lower than the revised PDP 7; Pmax 2030 in
the PDP 8 is 6.5 GW lower than the revised PDP 7.

= Mainly because of the GDP in the PDP8 projected lower than the revised PDP 7 8

(o]



2LE: oMPARING FORECAST RESULTS WITH REVISED PDP 7 ¢
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2. Changes in the share of power demand in the North and South:

=z

2 \
s | | PDP8: Revised PDP 7:

©

5 For commercial power: Percentage For commercial power: The

; of the North will increase from 42% North only accounts for 41-42%,

z in 2020 to 46% in 2045; percentage while the South always occupies

a of the South will reduce from 47% in 49 - 50%.

2020 to 44% in 2045; Atp of the

- For Pmax: Pmax of the South is
glggr,tg will surpass the South after always higher than the North

For Pmax: Pmax of the North is
@vays higher than the South

1N0S 8y} Ul pueWSp J8aMOod

<

= The switch in the load structure (increased proportion of the North) will pose
difficulties to the internal balance of regional load sources because renewable
energy sources concentrate in the South, South Central Coast and Central
Highlands.

©

IS0 5001:2000

SCENARIOS OF POWER
SOURCE DEVELOPMENT

10

10



gE CALCULATION METHODOLOGY FOR POWER

SOURCE PROGRAM
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Costs for investment. O&M. machine
mobilization of technologies: with
forecast on the declining trend in the
future. Costs for land, handling PV
cells and storage batteries upon the
completion of the project

Cost of power shortage

The target function
of minimizing costs
of the whole system,
taking constraints
into consideration

Required conditions in system operation:
- Required conditions in system operation of
types of technology: performance, FLHs,

hine mobilization p issi
targets, hydropower lake paramaters, wind
speed. solar power capacity diagram 8760h by
ech region, province...
- Load demand and load curve 8760h of each
region
- Reliability of the system: LOLE is lower than
12hours/year

11

iE'

External costs of kinds of emission: CO2,
SOx, NOx, PM2.5 dust

Investment costs for transmission, O&M and
power transmission loss among regions

I Cost for fuel consumption

I

The structure of
power sources
selected by scenarios

Policy constraints and potential limits

- The target of RE development, emission reduction
based on scenarios

- Limits in primary energy exploitation within the
country, potential of developing types of RE for powe:
generation

- Possibility of importing power from neighboring
countries

- Possibility of importing fuel for power generation.
Potential of developing power sources from imported
coal, gas, nuclear energy by regions

TOOLS USED IN POWER SOURCE PLANNING

Comparing scenarios:
- Ability to meet policy
criteria
- Low national
production cost
- Low pollutant emission
- Low volume
transmission
construction
- Enhanced energy security

power

of
grid

O

Choosing the scenario
which satisfies all
above requirements

SABAND

“a
(QUACERT
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Structure of national
power  sources by
region, inter-regional

transmission capacity of
milestone years: 2025,
2030,2035,2040,2045

List of power sources

and inter-regional
transmission networks
to 2030

12

BALMOREL

PDPAT2E

=)

PLEXOS

Proportion of reserve
capacity by region,
calculated by by power
supply reliability LOLE

National power and
capacity balance
sheet by year to
2045
Recommendations on
inter-regional
transmission network

2030 and the scale of
flexible source in 2030



£IE  TARGETS IN POWER SOURCE PLANNING @

IS0 500

1. Re|iabi|ity in power supp|y of the system Power production cost in the whole Viet Nam
28.8 power system in 2025 by values of LOLE
28.7

IN)
«©
o

28.5
28.4
28.3

28.8
=30 24
28.2
28.1

© 25
=20
515 8
210
S5 24 3 I 2.4
61 0 - | -
- @ o o
S ? 28

x§
<2$ b@”’" & & < Q"\\'\‘Q 24 48 72 96 12 14.4 168 192 21.6 24
< LOLE (hours/year)
Selecting Loss of Load Expectation (LOLE) is considered a policy which relies on the cost of losses
for failing to provide enough power and meet macroeconomic development targets
— use LOLE for less than 12 hours/year for each regional power system ~ reliability of 99,86%

2. Some technological requirements for a power plant:

» Ultra-supercritical power plants which almost reach the end of their life cycle are only considered for
continuous investments in ones firing domestic coal if it cannot be burned in more improved kilns.

» For imported coal, only power plants, which are at least advanced ultra-supercritical will be built in
the period 2021-2025; at least over advanced ultra-supercritical in the period 2025-2035; and
improved over advanced ultra-supercritical after 2035

» Newly constructed or improved thermal power plants must all use highly flexible new technological
equipment and advanced and high-efficiency technologies to reduce emissions to the envwonrai%nt
It is necessary to establish additional anti-pollution equipment in the current plants

Total system cost
(bil USD)

%,
2,

:’EDEVELOPMENT SCENARIOS OF POWER SOURCES: @T“w
MAIN SCENARIOS >

Business as Usual: In line with the revised PDP 7, all kinds of power source are selected for development
solely based on the competitiveness in terms of costs, excluding the external one (KBOA_QHBD7HC)

The target of RE following the RE development strategy and Decree No. 55-NQ/TW: 38%-2020, 32%-2030,
40.3%-2045, 43%-2050, excluding external cost (KB1A_CLNLTT), including external cost (KB1B_CLNLTT)

The target of RE increasing linenearly and achieving the strategy in 2050: 38%-2020, 39%-2030, 42%-2045
and 43%-2050, excluding external cost (KB2A_CLNLTT), including external cost (KB2B_CLNLTT)

The target of high RE: 38%-2020, 42%-2030, 48%-2045 and 50%-2050, excluding external cost
(KB3A_CLNLTT), including external cost (KB3B_CLNLTT)

The target of reducing green house gases (GHGs): reducing 25% of GHGs compared to BAU, excluding
external cost (KB4A_CO2), including external cost (KB4B_CO2)

No more new construction of coal-fired power plants after 2030: The target of RE follows the strategy, taking
external cost into consideration (KB5B_Nonewcoal)

Development of nuclear power after 2035: set the policies on developing 1000MW nuclear power in 2040 and
5000MW nuclear power in 2045. The target of RE follows the strategy, including external cost (KB6B_Nuclear)

- The target of RE is the rate of power generated from RE 50, Mye téu NLTT duge ddt cho cée kich ban

(including big hydropower) in the total power production :g: ———
nationwide 35% WW
- NQ55_NQ/TW: the share of RE in the total supply of o
primary energy reaches 15-20% in 2030 and 25-30% in 20%
2045, equivalent to the rate of RE power in the total e
power production of ~ 30% in 2030 and 40% in 2045 5%
0%
Calculating 11 main scenarios with base inputs P g e ey
= Selecting 1 scenario from the main ones —e—KB1 —e—KB2 B3 14

14
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Investment capital for power sources

Average power generation costin 2045

in 2021-2045
9.20
350
9.00
300 880
250 = 860
a
3 200 2800
3 150 & 520
100 8.00
50 7.80
7.60
0
O R s &L L ] Vo g Fo
QS;\Q‘ o\/e\éo\/e\/é ’\e\/‘é ’\e\"é \"é \"é ‘?*90 @90 97‘@0 e"égo ‘?S;\Qp G"y 0‘}3' Y S ‘\\:(\ ‘)\:6 &WSJO‘{S?Q’O \Q&
G R ;o @ &S > & F o @r AFT R e R -l
¥ R0 R X & Fr TS & &
FEFHE & & ¢ S g ¥ e e g p@,@

®2021-2025 ®=2026-2030 =2031-2035 ®=2036-2040 =2041-2045

KBOA_QHD7HC has the lowest cost if excluding external cost, but it is of a higher

¥Including external cost mExcluding external cost

cost than most of the other scenarios if including external cost.

included and higher capital investment than the other scenarios

(if excluding external cost) are KB1B_CLNLTT, KB2B_TNLTT and KB4B_CO2

15

/1

E ANALYSIS OF DEVELOPMENT SCENARIOS OF POWER
SOURCES: MAIN SCENARIOS

“a
(QUACERT

Scenarios 3,4 & 5 has the highest cost in both cases of external cost excluded and

The scenarios having the lowest costs (if including external cost) and medium costs

15

SABAND
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16

o 500 CO2 emissions of scenarios
O 450
© 400
S 350
2 300
£ 250
3 200
150
100
o JHHHE NS RS RRERS IR DORE DOOLEE DO T TR
0
Y
N S & < & &L RISt i &
S S S NS S ~ ) S N
& 94 ¢ § Q,§ ‘?*§ ny Q,by‘/ Q)bg’ 4 °<\° >
7
& Qg}.\w &.g;/ & & & & & + &f &
Reduction rates of CO2 emission of scenarios compared to the BAU\%KBOA_QH}NHC)
2030 2035 2040 2045
KB1A CLNLTT 8% 17% 12% 17%
KB1B_CLNLTT 15% 31% 29% 29%
KB2A TNLTT 18% 24% 17% 20%
KB2B_TNLTT 20% 31% 28% 30%
KB3A NLTTC 23% 30% 25% 29%
KECEINETCH.  24% 37% 35% 37%
KB4A _CO2 25% 25% 25% 25%
KB4B_CO2 26% 26% 27% 27%
KB5B_Nonewcoal 15% 32% 33% 34%
KB6B_Nuclear 15% 31% 30% 33%

= 2020
2025
2030
2035
2040
2045

16
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SOURCES: MAIN SCENARIOS

ANALYSIS OF DEVELOPMENT SCENARIOS OF POWER
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Scenario

KBOA_QHD7HC
KB1A_CLNLTT
KB1B_CLNLTT
KB2A_TNLTT
KB2B_TNLTT
KB3A_NLTTC

KB4A_CO2
KB4B_CO2
KB5B_Nonewcoal

HHI indicator and % of import in main scenarios

59%
47%
47%
45%
45%
39%
39%
49%
51%
46%
43%

2433 1999
2433 1739
2433 1500
2433 1468
2433 1425
2433 1387
2433 1371
2433 1349
2433 1356
2433 1500
2433 1500

% of Import
2146 16% 46%
1567 16% 41%
1341 16% 39%
1480 16% 34%
1328 16% 34%
1318 16% 31%
1208 16% 31%
1408 16% 30%
1431 16% 30%
1393 16% 39%
1198 16% 39%

- HHI indicator is the sum of the squares of the power percentage of all kinds of power source. The lower the HHI is, the more diverse the
structure of power sources will become
- % of import: the % of power of all kinds of power source which are imported and use imported materials

¥

17
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KB3B_NLTTC and KB6B_Nuclear are scenarios with the highest levels of
energy security

17

JASANZ
RAND
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KB1B_CLNLTT is selected because this is the scenario that satisfy all criteria i

Scenario Ability to meet | Low cost in the Low tr';g;"n;’g'sulg‘ne ;rfid Diversification of
(Ranking) policy criteria | whole system | CO2 emission | "% "/ i | power sources
KBOAESI)-IEWHC Vighareierdib & & o cidileteiaiaidih © & & & Gb GAGAGNaAe
KBlA(—lg;'N"TT 2.8.2. 0% 0AdD o o oieAdD Sigiciardih o o o oAdb & o Sheke
KBlB—(f)LNLTr .2.0.2.0.40 0.0 ¢ ¢tdh o o ¢ oidib & & ¢ gAdh & & o ke
KBZA(—;)NLTT 2.0.0.0.04db o o gioidh o gigiaidih & o Stoidih & & gheke
KBZB(—B;NLTT . 2.0. 0.0 db 0.0 ¢ ¢idb o 0 o oidib & & Stotdih & o o e
KBsA(—S';'LﬁC 2.2.0.0 0. db gioieiaidh o o o gidih o gieieidh o @ o oie
KBsBé\;"ﬁc 2.0 0 o db o ioiaidh o' o o o dib o gisteidib o0 o o'
KB“@;—)COZ 2. 2.0 0 e%dh o ietaidih o o Shoidih & o okondll o o Sheike
KB4?7—)CO2 2.0, 0. 0tekdlh o gioieidh o & Sioidin o & o oAb @ @ GAgAS
KBSB_I\zg)newcoal N o 6 o dh e olekoidid'e e o SAdIE 'S SISISIIID e '@ ShSid
BB Nuclear | e e ek |k sk | Sk ok sk | Seokokkok

18
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Implemented based on the selected base scenario (KB1B_CLNLTT), changes in power source size in 7 sensitivity
scenarios will be considered for addition to the base scenario for extra precaution in dry year when the load is high

in the medi
il 1. Scenarios analyzing the sensitivity of

load forecast
(KB rggh DE, KB_low_DE

um |
] 2. Scenarios analyzing the sensitivity of
primary material costs

(KB_high_fuel, KB_low_fuel)

Power production in load foretast Scenarios 14.0
1,200 120
_ 100
1,000 [CN-Y)
800 3 80
= 3
E 600 4.0 —
400 =0
0.0
200 2020 2025 2030 2035 2040 2045
o Imported coal_High Imported coal_Base —— Imported coal_High
2020 2025 2030 20385 2040 2045 LNG_ Hioh Lne_Base NG Low
—s— High load —s— Base load ~ —+— Low load

3. Scenarios analyzing the sensitivity of power source construction

World Energy Outlook 2019

KB_offshore: The offshore wind technology has just been developed currently with the potential of reducing
investment cost to tentatively 7% in 2025-2029, 15% in 2030-2039 and 25% in 2040-2045 in comparison to data in
Technology handbook 2019 and in line with studies supporting the PDP 8 done by Denmark

4. Scenarios analyzing the sensitivity of climate |'5. Scenarios analyzing sensitivity of CO2 price

KB_dry_year: For the dry year, scenarios of hydropower
sources will have the hydrological parameters
corresponding to the water frequency of 75% nationwide
and the electricity of hydropower will decrease by 20%

KB_CO2_price: Provided the government applies the
CO2 tax policy to control the energy market. The
assumed CO2 tax rate is 5 USD/ton in 2021-2025, 8
USD/ton in 2026-2030, 10 USD/ton in 2031-2045

compared to the average year 19

19

SABAND

:’E DEVELOPMENT PROGRAM FOR SELECTED POWER SOURCE @T
| INSTALLED CAPACITY (2025-2030-2035-2045) [

o
PLANNING SCENARIO ™ S
60 2 g Region Coal LNG-CCGT | Wind Solar
N =
€ [4 22 17
Y] 3 North 131415 4 9 Eléé 0 24i
50 . = s mmnll] el - lam
g = g S North 77910 3
o g o 2R o1l
}40 g g s |E—D§8 ‘;,m Central T 1 | - 0112 | o1l
5 5 £ 2 A o NSt Middle L1
30 . ELS © 3 ne BEt ~ Central °0nm 233
8 O EoolE> BCs - cCoast lmmE 00lR
5 o -ZF3 ¢ s © 5 o £ - ——
g SgIoE Smo < EZORoS WHEW
= —>TOF ©og-m >4 1 c GE Central
20 ESSzogeoszsEY Z-ANTRSNEEES  nighlan 610 .23
7} \ ¢ e L8, oy g o] 4 1
= SsrifPeccse Qi £ ZE~  ds lmmll | =mnll
10 = B BErE B @ 5P south 5
§I% FRGs2RE < - ZRE  centra ;282 0122 u 55° 0
2 2205 B - s
o L] S [ ] M- i I ff=  coast — e LLEL
2030 2045 1213 1 o
Installed ca. (GW) 138 272,3 ot g mem 2ol | ia S B
) i | EEEN e | —-ml —ml
Structure of PSs 2030 2045 || - The planning scenario meets the target of RE following the strategy and
Coal-fired power plant 28% 18% || Decree No. 55, satisfies Vietnam’s international commitments in reducing
Gas-fired power plant 19% 24% || pollution, ensuring the security of power supply and low costs.
Hydropower 18% 9% - The North will receive power from the Central from 2023. Projects supplying
Wind power 14% 22% || power for the North will be developed with priority.
Solar power 14% 20% || - The Central and South will focus on developing RE; coal-fired and LNG-
Biogas and other RE 2% 2% CCGT power plants will be developed at a very limited scale.
Energy storage 1% 3% - After 2025, flexible sources: ICE and SCGT using LNG, energy storage
Import 5% 2% sources will be developed to ensure peak cover and prevention for RE
20
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2020
30

ND than ND khi+ddu  NLTT (ngoai thiy
dien)

2025

ND than ND khi+dau NLTT (ngoai thiy
dién)

2030

ND than ND khi+ddu  NLTT (ngoai thily
dien)
EQHD8 ®QHB7DC nam 2016

21

ﬁ

26
= 20
020 l I 9 10 8 QHP7DC2016
10 3
0 mEE m’

48
40 35
30 24 QHD7DC2016
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