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Overview of Vietnam’s Power Sector

Share of Energy consumption in Vietnam over the yearsVietnam Energy Consumption by source

Source: Roser 2020



VIETNAM POWER SOURCES INSTALLED CAPACITY
according to the latest draft of PDP VIII
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Generation Capacity by Source
Total capacity (MW)

2030 2045

Installed capacity 
according to the 4th

draft 

Installed capacity 
according to the 4th

draft 

Total installed capacity nationwide 130,371 261,951
Coal thermal power 40,649 50,699
Combined Cycle Gas Turbine + Domestic Gas-fired 
thermal power – Combined Cycle Gas Turbine 
switching to using LNG 14,783 14,783
Combined Cycle Gas Turbine utilizing new LNG 12,550 39,050
Flexible source running on LNG 0 8100
Thermal power + Oil Turbine 138 0

Hydropower (small-scaled hydropower included) 25,484 29,077
Onshore, nearshore wind power 11,820 27,110
Offshore wind power 0 21,000
Solar Power (RTS included) 18,640 51,540
Biomass power and other renewables 1,170 5,250

Pump storage hydropower + battery energy storage 1,200 6,600
Import 3,937 8,743
Export 200 200



Today’s Production of Renewables in Vietnam
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The challenge: Renewable Energy Source and Grid 
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POWER MASTER PLAN’S RENEWABLES PROJECTS BY REGION

Onshore wind power 
capacity and solar power by 
region

2021-2030 2031-2045

NORTHERN REGION

Wind power 1615 3034

Solar power 26934

NORTH CENTRAL REGION

Wind power 1201 3700

Solar power 7091

CENTRAL REGION

Wind power 1267 3700

Solar power 1389

CENTRAL HIGHLANDS REGION

Wind power 3703 5341

Solar power 2949

SOUTH CENTRAL REGION

Wind power 3014 3650

Solar power 3384

SOUTHERN REGION

Wind power 4782 20404

Solar power 38428

NATIONALLY

Wind power 15582 39829

Solar power 80175

source: Draft National Power Masterplan 8 (#PDP8)



Technical Potential RE Resources

1. Hydro PP potential: 35 GW

Large and medium HPPs 20 GW (7,9 GW exploited)

Small HPPs: ~6 GW (3,6 GW exploited)

Pump storage HPP: 9 GW

2. Onshore wind energy: ~ 217 GW

Total technical potential 217 GW (80m height)

3. Offshore wind power: 

~ 158 GW (5-100 km from shore)

4. Solar power: 434 GW

5. Biomass power supply: 5 GW

6. Solid waste power supply: 1,5 GW

7. Geothermal power: ~ 0,7 GW

9. Tidal power: ~ 2 GW

Total technical potential of RE resources: ~ 855 GW

Source: Draft for National PDP for the period 2021-2030, vision to 2045, Institute of Energy – MOIT, 2021



• Preliminary calculation, the technical potential of

offshore wind power is estimated ~158GW.

• Offshore wind power concentrated areas: Gulf of

Tonkin, South Central Coast and South West sea.

• Due to the policy of developing renewable energy,

wind power and solar power will be highly developed

in subregions 10 (Central Highlands), 12 (Ninh Thuan

– Binh Thuan), 17, 19 (Coastal areas from Ben Tre to

Ca Mau province).

13 GW

115 
GW

25 GW

The Potential Of Offshore Wind Power In Viet Nam

Source: National PDP for the period 2021 – 2030, vision to 2045, Institute of MOIT, 2021



➢ Battery energy storage solutions would be the best 

way to deal with Vietnam's grid problems. 

Demonstrating the commercial feasibility of battery 

energy storage systems might enhance Vietnam's 

usage of renewable energy while lowering 

greenhouse gas emissions and coal usage. 

➢ The storage system is considered an asset since it is 

used to reduce the impact of intermittency and 

variability in the solar power system which also 

provides a solution in supplying the power grid using 

solar power, saving on cost for energy production and 

Zero-Emission.

OVERVIEW OF ENERGY STORAGE SYSTEM:
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Leading ESS Technologies (Deloitte, 2019)



Solar Battery terms are used for differentiating the
battery type for various applications. The key terms
are Cycles, Depth of Discharge, and Lifespan.

• A battery's cycle is defined as a single discharge 
and recharge. The number of times a battery may 
be charged and drained before it has to be 
replaced is referred to as its life cycle. Although all 
batteries may be drained to 100% capacity, many 
battery types should only be depleted to 70 -90 
percent.

• The depth of discharge is defined as how much
energy is drained from a battery before it is
recharged. Many types of batteries should not be
drained entirely because this reduces the battery's
lifetime. Lithium batteries, for example, should
only be drained to 90% of their capacity before
being recharged.

• A battery's projected lifespan is the amount of
time it will endure before it has to be replaced.
The length of a person's life can be measured in
years or cycles. The lifespan of a lithium battery,
for example, is predicted to be 13-18 years or 6,000-
10,000 cycles.

A battery's cycle is 
defined as a single 

discharge and 
recharge. The number 

of times a battery 
may be charged and 

drained before it must 
be replaced is referred 

to as its life cycle

The depth of 
discharge is defined 
as how much energy 

is drained from a 
battery before it is 

recharged

battery's projected 
lifespan is the 

amount of time it will 
endure before it must 

be replaced

BATTERY TECHNOLOGIES



The Solution
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Solution 1



Business plan – model 1 



Business plan – model 2 



Business plan – ESS Operation way



Example – Site Survey Report for BESS



Example – Site Survey Report for BESS – Design basis



Example – Site Survey Report for BESS – Design basis (cont)



Solution 2. For eg EVNNPT LAM DONG – 500 
KV DI LINH 135MWp and 300MWh BESS

21



Pricing options – Battery Storage

Price components?

Availability charge

FFR

Demand turn up

Demand turn down

Banded FITs according to 
useage?

OPTIONS FOR PRICING ON BATTERY STORAGE
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Source Price (dong/kWh)

Coal 1,237 (but trading 
above 4,000 last week)

Wind Off-shore: 2,223
On-shore: 1,927

Solar FIT 1: 2,068
FIT2: 1,927

Hydro N/A

Biomass 1,634
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The UK’s Journey - Electricity Generation and Networks in 
the UK

The UK electricity mix 

is changing rapidly, 

and this is a country 

with even less solar 

potential than the 

North of Vietnam.

Source: Drax Electric Insights. Last updated at 7:55am on Nov 24



Key findings
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Britain’s 2050 Electricity and Generation
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Storage Opportunity

• Energy storage will play a key part in any future net-zero 
future. The industry is in its early stages but is growing 
rapidly and this will need to continue. Industry data 
shows that in 2012 there were only 2MW of battery 
storage planning applications in the UK; in 2021, that 
figure has climbed to 16.1 GW of capacity in operation, 
under construction, or planning.

• An energy system which is run almost entirely on 
renewable power will need energy storage as an 
essential component in balancing supply and demand. 
In practical terms this means a requirement to have 
140GW of storage operating throughout the year. Our 
modelling provides options to develop storage both in 
people’s homes and at utility-scale.

• As can be seen above the major use of storage is to 
shape the daily output of renewables to meet demand. 
Due to heating and transport being electrified the 
evening demand is incredibly high, most of the work 
storage is doing is ‘moving’ renewable energy from 
overnight and daytime to the evening and morning 
peaks. Doing this on a domestic level will lead to large 
savings in transmission upgrades

2050 Electrical Storage Capacity 

27



ZCB 2050 Electrical Storage Dispatch 
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❖ Lithium-ion

• The model uses huge amounts of electricity storage, mainly utilising lithium-ion. This technology is incredibly fast reacting and can provide 
very high power outputs so is perfect for grid balancing and ancillary services, the need for which is currently ~ 5-10GW. However, the system 
deploys over 100GW of lithium-ion. The use of the remaining Li-ion is mainly for bulk electricity storage, e.g., moving energy from middle of 
day to evening, which it isn’t ideally suited but has been chosen for economic reasons.

• Using lithium-ion for bulk electricity storage is akin to using thousands of watch mechanisms to lift an elevator. It will work but the precision 
of the watch mechanisms isn’t fully utilised, and the heavy loads will wear out the precise mechanisms faster. Lithium-ion isn’t ideal for bulk 
storage because fully charging and discharging the battery degrades it slightly. This is why it’s best not to fully charge the battery in your 
mobile if you want it to last a long time.

• The model has chosen this technology for bulk storage because the sheer number of lithium-ion batteries being produced is pushing prices 
incredibly low, whereas other technologies haven’t reached this mature stage. There is a real potential for using end of life electric vehicle 
batteries as grid scale storage. We should start researching how best to design batteries so they can be reconditioned to provide a second life 
capacity. Either way when the model denotes lithiumion storage the vast majority of this could be replaced by other technologies if they turn 
out to be cheaper.

❖ Liquid Salt

• Liquid salt is a storage technology which works by using surplus electricity to heat salt up to 300 degrees and then stored in large insulated 
tanks. When electricity is needed this stored heat is used to create steam which turns a traditional steam turbine. This is potentially interesting 
in a UK context as there are a number of mothballed and soon to be decommissioned coal power plants with steam turbines and other 
infrastructure already in place.

• As the main cost of liquid salt storage is the turbine, these old coal power plants could be converted to large storage plants at a relatively low 
cost. The ZCB scenario has 40GW of biomass backup which could be fitted with liquid salt storage allowing it to offset the need for some of 
the lithium-ion storage needed.

Energy Storage Technologies
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Five Principles for Net Zero
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This report has shown the potential to decarbonise the UK economy with very high levels of renewable power at low cost.


