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1) University of Science and Technology of Hanoi



  

USTH factsheet

Vietnamese public

New Model University 

Created in 2010

Supported and 

accredited by France

All PhD lecturers

450 Bachelor, 105 Master 

(academic year 2018/2019)

60 % do internships abroad

Not HUST - Bac Khoa
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SPACE
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TRAINING PROGRAMS8



  

Energy department
2+6 PhD trained in France, 5 grad students, …

Teach

● Research

● Engage society



  

Missions

http://cleaned-usth.com

ResearchTeach
3yr Bachelor in Energy

2yr Master in Energy

3yr PhD

Engage society
Consulting in solar energy and other domains

Vietnam Sustainable Energy Alliance

Vietnam Initiative for the Energy Transition

http://cleaned-usth.com/


  

Timeline

Becoming a leading academic lab 
on clean energy and

sustainable development
in Southeast Asia

10/2014
Foundation
Start 2 PhD

1/2016
CleanED joins
the Vietnam
Sustainable

Energy Alliance

4/2015
1st PhD
return

from France

9/2018
1st PhD defense

Start VIET
think tank



  

VIET vision to 2020
Vietnam Initiative on Energy Transition

Research and advocacy think tank with:
● Capacity to produce original visions of the 

energy system, quantified and justified based 
on scientific and technical knowledge

● In house expertise on all relevant energy 
sources : biomass, wind, solar, hydro, gas, 
coal, CO2 capture and storage.



 

Thanks to our partners





  

1. Vietnam energy transitions differ 
from the global historical model

Traditional decarbonization trajectory :

Biomass → Coal → Oil → Carbon Free

Vietnam trajectory :

Biomass → Hydro → Natural gas → Coal ??



Rapid development:
the Power Development Roadmap

PDP VII revised:
Cut 20,000 MW of coal, 
but coal share still 
planned to grow to 43% in 
2030 

2GW Wind, 4 GW PV by 2025







  

2. Power demand can be moderated 
without undermining growth

Specific plans are available
● Vietnam Green Growth Strategy describes

– 22 MtCO2 mitigation profitable technological options. 
Most are power saving by efficient appliances.

– 41 MtCO2 at less than 10 US$/ton CO2

● Vietnam Nationally Determined Contribution (NDC)
– 8 % below BAU (unconditional)
– GDP emission intensity -20% for 2010→2030

The planning process never ends



Electricity demand history and forecast

BAU scenario

Pmax MW

Power generation GWh
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Saving energy is saving money.



These are more expensive.



Options sorted from cheapest to most expensive :

Marginal Abatement Cost Curve – MACC

The optimal plan is
To do everything that cost
Less than the social value
of mitigation, across sectors





  

3. Renewable energy sources are 
an economical alternative to coal

● Biomass, solar, wind have high growth 
potential (unlike Hydro)

● Falling wind and solar costs
– Already below coal with external pollution costs.
– In few years, competitive on financial costs.



Wind power potential

23 Wind Resource Map Vietnam
© 2017 Danish Energy Agency

 With a coastline of 3,000 km, and average 

wind speeds of 5.6 m/s in coastal regions, 

and up to 8 m/s on certain islands, the 

potential for wind power generation is 

high.

 The theoretical wind energy capacity in 

Vietnam is approximately 513 GW. 



Wind power situation
 Legal Rules: Decision 37/2011/QD-TTg, dated 20/6/2011 issued by Prime Minister and Circular 32/2014/BCT issued 

by MOIT.

  Electricity Tariff (FIT):

  Power Purchase Agreement :

based on sample PPA
 So far, there have been 9 projects signed PPA with EVN with total installed capacity of 403.9 MWp 

and around 189.2 MW in commercial operation 

Target Current Status

7.8 USCents/kWh Decision 37/2011/QD-TTg

8.5 USCents/kWh Onshore projects (Decision. 39/2018/QD-TTg dated 10 Sept 
2018)

9.8 USCents/kWh Ofshore projects (Decision. 39/2018/QD-TTg) 
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Solar Power potential
Vietnam solar power potential

© 2017 The World Bank, Solar resource data: Solargis.

 In the best scenario, might be 2-5 GW for residential and commercial rooftops, and 20 GW for solar PV 
plants.
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Solar Power status Vietnam solar power project

 Target
 According to the National Power Development Plan (PDP VII revised, March 

2016), Viet Nam aims to increase its renewable energy share in power production 
substantially

Year Capacity (MWp)

2020 850

2025 4,000

2030 12,000

 Legal Rules
 Decision n°11/2017/QD-TTg dated on 11/04/2017 issued by Prime Minister.
 Electricity Tariff:

 9.35 Uscents/kWh for both solar farm and surplus of rooftop projects
 Project in delivered before end of June 2019 

 Power Purchase Agreement (PPA): based on sample PPA based on Circular 
n°16/2017/TT-BCT dated on 12/09/2017 ; PPA template for 20 years
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When I hear about 4 cents/kWh



  

4. Green energy technologies 
benefit the national economy

● Reduces import dependency
● Create local jobs
● Compete in a growing manufacturing and 

services industry sector

Some energy planning models are used to 
quantify these effects.



Vietnam net energy importer since 
2015 (KOTE)

Source: Vietnam Energy Outlook Report 2017, MOIT



  

5. VN objectives for renewable 
energy still require incentives

Given the objectives :

Models are used to compare costs and effectiveness of 
different incentives :
● Feed In Tariff (FIT).
● Auctions.
● Renewable Portfolio Standards.

Year 2020 2025 2030

Total Solar 
capacity (MW)

850 4 000 12 000





RE Source Technology FIT
(US 

cent/kWh)

Decision

Solar Grid-connected 
generation

9.35 No. 11/2017/QD-
TTg
of April 11, 2017

Wind Electricity Generation 
(Onshore)

8.5 No. 39/2018/QD-
TTg
of September 
10, 2018

Electricity Generation 
(Offshore)

9.8

Biomass Electricity Production 
(North)

7.56 No. 942/QD-BCT
of March 11, 
2016Electricity Production 

(Central)
7.35

Electricity Production 
(South)

7.48

Co-generation 5.8 24/2014/QD-TTg
of March 24. 
2014

Solid Waste Direct Burning 10.05 31/2014/QD-TTg
of May 05, 2014Landfill for gas 

production
7.28

FIT for Renewable Energy in Vietnam



  

6. Innovative flexibility options 
afford power system reliability

Power systems can be reliable with lower reserve 
margin even with high shares of renewables

● Grid extension → grid reinforcement → smartgrid
● One more role for hydro
● Flexible and efficient thermal power



  

A suite of models is needed

Example Time resolution Questions studied

TIMES, LEAP Annual / Seasonal National energy security

BALMOREL Hourly Producing electricity in low or high wind/sun periods.

PLEXOS 5 mn Reliability if a transmission line fails



  

7. Power market reform is compatible 
with a transition to clean energy

● Equitization and market opening to attract 
capital in the energy sector

● Electricity price increase to remove need for 
subsidies

● Decentralized decision making more efficient



  

Power sector reform timeline

VCGM

Competitive
Generation

Market

Multiple generators,
single buyer

VWEM

Electricity
Wholesale

Market

Retailers can purchase
power from plants

VREM

Electricity
Retail
Market

Consumers can
choose retailer

2012 2016 2019 >2021 >2023

Pilot
operation

Pilot
operation

Full
operation

Full
operation

VWEM : in paper simulation phase



  

Market reform is difficult

● Jan 18 : PV Power 20% IPO raise 308M$
(30 % second round shelved)

● Feb 18 : EVN GENCO 3 IPO flop: debt, 
valuation, exchange risk,  coal portfolio
(GENCO1 and 2 in 2019?)

● VCGM : suspended during October 2017 to 
prioritize natural gas after wet but mild summer.

● Wind farms (even >30M) don’t participate.
● Needs a balancing market if high variable 

renewable energy penetration



  

8. Utilities must prepare now, 
decentralization is coming

● Historically, decentralization was about rural 
electrification. Existing renewable projects are 
mostly small scale and community level

● In the future more and more people are going 
offgrid. Energy positive households with 
storage. Prosumers disrupt business models.



  

9. Financing is key

● Vietnam benefited a lot from Clean 
Development Mechanism

● Domestic banks active for PV farms
– Vietcombank loaned for Srepok 1 in Dak Lak 

(50MW) ; loaned 785bnVND for BP Solar 1 (46MW, 
Ninh Thuan)

– HD Bank 7000bnVND solar financing program

● Investors sought for the Bac Ai Pumped 
Storage Hydropower Project



  

10. The world is looking actively

● EU and MOIT Vietnam Energy Partnership Group
– Vietnam Energy Information System
– Renewable Energy Database System

● USAID Vietnam Low Emission Energy Program (V-LEEP) assisting
– Bamboo Capital Group (BCG) for its 40.6 MW Bang Duong solar power 

project in Long An province
– T&T Group,  for its first solar power project in Ninh Thuan province
– Sai Mai Group, for 210MW in Tinh Bien district

● US TDA granted ~USD750.000 to research energy storage in 
Vietnam (5/9/18)



Vietnam NDC’s goals
GHG emission in 2010, and projection for 2020 & 2030 
(BAU) and domestic and conditional target in 2030

(MtCO2
e)



  

3) Concluding remarks



  

About the energy transition

2018 starts a gold rush year for PV (and wind) in 
Vietnam, objectives will be exceeded.

Integration of renewables is the main question for the 
world. How to mitigate polluting emissions ?

Planning is more difficult in a decentralized system :
A transmission line may take 3 years to build, but a 
solar farm 9 months.



  

About energy planning

Security of supply remains the basic concern. 
How to produce enough energy for everybody at 
affordable cost (EVN invested USD 6.5 billion last 
year) ?

« Failing to plan is planning to fail. »

An ecosystem of models is needed.

« All models are wrong, some are usefull. »


