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1 Value And Mission of VRB ESS Technology
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Worldwide Promoting Carbon Emission Trading Markets
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• Power generation side light storage does not reach parity;

• Power ratio is not high, <50%;

• Domestic energy storage projects are not profitable and 

local governments adopt subsidy policies.

• Overseas home energy storage is growing rapidly.

During 14th five year plan

• Optical storage parity;

• Power ratio of 50%~100%, by electricity market 2~4h;

• Increasingly replacing thermal power with new energy, the 

demand for energy storage increases sharply to stabilize the 

power grid 。

Carbon peak

• Power ratio of 100%+, distribution market 4H +

• New energy stocks to replace thermal power

• Energy storage is responsible for the main power grid

Carbon neutrality

High efficiency, high safety, large 

capacity
Vanadium flow battery energy storage technology fully 

meet the four characteristics of the new power system:

Extensive interconnection, intelligent interaction, 

flexible, safe and controllable

New power system

Deepen reform of the power system to build 

new energy as the main body

Three Development Stages Of Energy Storage Technology
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Energy Storage Market Continue To Grow Globally

Total installed capacity of the global electrochemical energy storage projects is 14,247.3MW, newly put into operation scale is 4726.8MW.

Total installed capacity of electrochemical energy storage projects in China is 3269.2MW,  newly installed capacity is 1559.6MW.
2020

Installed capacity of energy storage 
in global（2000-2020）

Installed capacity of energy storage
in China（2000-2020）
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2 Advancement Technology of Flow Battery System
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Flexible configuration from KW level to 
MW level facilitates rapid expansion.

Charged and discharged quickly, frequently 
and with large current, charged and 
discharged in depth without damaging the 
battery

Charge and discharge cycles can reach 
more than 10,000 times(100% DOD）

Vanadium electrolyte can be completely 
recycled without environmental pollution

Safe, normal temperature and pressure 
operation, active heat management, no 
risk of fire or explosion

Vanadium reserves and supply are 
abundant

VS
Energy density are lower than Lithium
battery

Working principle of vanadium flow battery system 

Advantage

Shortcoming

Safety, Environment Friendly, Low LCOE



Off-grid

idle work support

Delay capacity expansion of transmission
and distribution equipment 

Relieve transmission and distribution congestion

Power plant auxiliary dynamic operation

Frequency modulation

improve user power supply realiablity

Improve user power quality

Management of user
electric price

Multifunctional complementary 
projects

With large scale renewable energy 

Plant reserve capacity

Pitch peak

* Size represents market potential
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VRB ESS Project In The Stage of Demonstration of Commercialization

The attraction of domestic energy storage market and the
feasibility of flow battery energy storage technology



VANADIUM IS THE SUPERIOR STORAGE SOLUTION

Vanadium

Cycle-Life Infinite 2,000-5,000

Usable Capacity 100% 80%

Safety Inherently safe Fire risk

Recyclability 100% Disposal liability

Scalability GWh projects MWh projects

Duration > 4 hours 1-4 hours

Efficiency 70-85% 80-95%

Lifetime 30 yrs 5-10 yrs

Raw Material 
Sourcing

Unconstrained, waste 
sources available

Li, Ni, Co constrained

LCOE Lowest Limited

V
23

50.94

Lithium

Li
3

6.941

Arizona Public Service 2MW 2MWh 

Lithium-ion battery (LiB) explosion on April 

19, 2019 hospitalizes 4 firefighters

“The system caught fire two days after increasing the 

state-of-charge to 95% from 70%.  

LG Chem requested all storage sites equipped with their 

batteries lower the SOC back to 70%.” 

Chungnam, Korea LiB Fire

August 2019

10Occurred Possibility of fire or Explosion in Lithium ESS projects: ~2% in China and South 
Korea;  29 out of about 1000 projects in South Korea caught fire in last few years



The world leading product of Gen 3 
VRB-ESS  

Gen 1 was produced in 2010

Gen 2 was produced in 2016

Gen 3 plan to produced in 2021

Parameter Gen 2 MW ESS Gen 3 MW ESS

Specific energy（Wh/kg) 10-20 10-20

Energy density(Wh/L) 15-25 15-25

Charge/discharge efficiency 70-75% 75-80%

Normal cell voltage(V) 1.15-1.55 1.15-1.55

Cycle life time ~20000 ~20000

Time durability(year) >25 >25

Response time <100ms <100ms

temperature range (℃) -20 to 45 -20 to 50

Expected Improvement Trend of VRB Product’s Performance

Stack developing route of VRB MW-ESS
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⚫ Vanadium flow battery energy 

storage project (2MW/10MWh) 

in Gonghe Qinghai Province

Qinghai

⚫ Solar and Vanadium flow battery project 

10MW/40MWh (phase 1)

⚫ Vanadium flow battery peak shaving plant 

100MW/400MWh (phase  2)

Hubei

⚫ Wind Farm with energy storage demonstration 

Project in Wafangdian

⚫ Wind Farm with energy storage 10MW/40MWh 

Project inToushan invested by State Power 

Investment Corporation

⚫ Dalian 200MW/ 800MWH flow battery energy 

storage and peak regulation power station

Liaoning

⚫ Wind power and energy storage project phase 1  in 

Hebei

Hebei
⚫ Vanadium flow battery energy storage power 

station7.5MW/22.5MWh( phase 1)

Xinjiang

Under Construction or Planned MW Class Flow Battery Energy Storage Project In China

Note: 
18 of 34 provinces in China has required that all new solar and wind 
generation projects need to install energy storage system.

10%
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Global Market Increasing of Vanadium Flow Battery
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• More than 25 years of service life ( match the service life of wind power and photovoltaic 

facilities)

• Depth charge and discharge in infinite cycles (no redundant design extensions required)

• Obvious advantages when the storage time exceeds 4 hours (used for peak shifting of 

photovoltaic power generation and balance of wind power output)

• Power (MW) and capacity (MWH) can be configured independently (easy to expand capacity 

at any time)

VRB Is An Ideal Energy Storage Technology Matching Photovoltaic,
Wind Power Generation and Assisted Carbon Neutrality



3 Industrial Innovation Promote Large-scale 
Commercial Project Application
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• VRB Energy was founded in January 2007 and base in Beijing.

• VRB Energy holds multiple key patents in vanadium redox flow battery 

around the world, installed over 60 storage project in 12 countries, install 

capacity over 40MWh.

• Rapidly grew into the world’s leading vanadium redox flow energy

• storage technology firm by acquiring patents, trademarks,

• technologies, equipment, and material from Canada’s VRB Power Systems.

Company Overview Manufacture base -Beijing

Enterprise honor

• Leading unit of the National 863 Program in the field of advanced energy 

technology projects.

• In August 2010, it was approved by the Ministry of Industry and Information 

Technology to undertake the industrialization project of vanadium battery with 

major equipment and technology transformation.

• Vice Chairman of China Fuel Cell and Flow Cell Standardization Technical 

Committee.

• National high and new technology enterprises.

• Zhongguancun "gazelle plan" enterprise.

• Qing - China top 50 most investment potential.

Core technical advantage

• Patented design of flow field inside the core component stack;

• No O-ring seal; Industrial mass production;

• Special formula for the electrolyte ,long life, stable performance , 100% recycled;

• Independent research and development of vanadium battery dedicated low-cost, 

high-performance ion exchange membrane technology, third-party verification of 

more than 5 years of stability; high-performance bipolar plate;

• Independent intellectual property rights of the system balance management design, 

can ensure that the system for a long time stable and reliable operation;

• Its own low-cost vanadium resources production and processing channels.

VRB Energy –Global leader of Large –Capacity Vanadium Flow Battery
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Acquiring 
Canadian VRB 
Power Systems。

Gen 2 VRB-ESS™
mass-produced。

Zaoyang project 10MW
photovoltaic and energy 
storage project( phase 1) 
commissioning。

Signed state wind power 
photovoltaic and storage project

Deliver Orknell, California project 600kW/3.6MWh

Big Event

2010 2014 2017 20182016201220092007

Established in 
Beijing 

Gen 1 VRB-ESS™
Mass-produced。

As the lead unit, 
responsible for the 
863 project of the 
12th Five-Year Plan.
。

Gen 3 VRB-ESS™
mass-produced

Complete 
internal equity 
restructuring.

2021
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VRB Energy –Global leader of Large –Capacity Vanadium Flow Battery

VRB KW-ESS®

VRB kW product

10KW/40KWh standard module

VRB MW-ESS®

VRB MW product

100MW peak regulation 
power station

VRB-ESS®, safe ,environment friendly, low LCOE and flexible distribution energy storage technology  

10KW ~ 100KW 500KW ~ 50MW 50MW以上

GW ESS with multiple modular energy storage units

500KW/2MWh standard module
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Legend:

⚫ KW-class
⚫ MW-class

With renewable energy
State Grid 2MW/8MWh

User side peak clipping and 
valley filling

USA 600kW/3.6MWh 

SMART GRID
Slovakia 100kW/600kWh

Remote island
Indonesia 400kW/500kWh

Photovoltaic and energy 
storage project

Panzihua Zaoyang 10MW

Installed almost 60 energy storage project in 12 countries, installed capacity over 
40MWh, over 800,000 operation hours 

Installed Project
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3MW/12MWh Project Phase I of Zaoyang 10MW Integration Project

System composition

First phase 3MW/12MWh vanadium flow 

battery power station:

6 sets of 500KW PCS

12 set of 250kW DC/DC converters)

12 sets of 250kW/1MWh vanadium flow 

battery units

3 sets of  1000KVA transformers

Investment ：

• Capital demand for first phase RMB55million。Include owner’s capital RMB10 

million；financing RMB45 million。

Benefit ：

• Calculation period：31years，construction period: 1year，operation period 

25~30 years；

• Annual income from electricity sales is 3.45 million yuan, static payback period 

is 12 years, total power generation income (exVAT) 103 million yuan, IR 6.2%

Economic fesibility study

• The largest liquid flow battery energy storage project that has been put into 

operation in China

• The first MW class vanadium flow cell is used in the user-side PV integration 

project

• Commercialization demonstration and application \ Profit model exploration

• Catalyst to promote the development of local energy storage industry

Significancy of the project

with the electrolyte leasing mode in the actual project for first time, financial capital  
bound with the electrolyte assets, reduce the customer's one-time investment cost
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3MW/12MWh Project Phase I of Zaoyang 10MW Integration Project

Onsite picture Operation curve
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Promote Rapid Cost Reduction and Commercial Application 
Through Technological Progress and Resource Integration

stack and relate facility 
occupy 40% cost

Continue R&D to improve the 
system design and cost 
reduction

Vanadium electrolyte
occupy 60% cost

Electrolyte can be 100% 
recyclable for other project 
or purpose.

Balance V price
further cost reduction

Gen 3 product
World leading performance

Cost reduction 28%。

• Independent research and development of 
ion exchange membrane technology and 
high-performance bipolar plate 。

• Patented design of the 
flow field inside the 
stack 。

• System balance management 

design 。

Energy density increase25%。

System efficiency increase10%，
achieved 83%。
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Promote Rapid Cost Reduction and Commercial Application 
Through Technological Progress and Resource Integration

Balance V price
further cost reduction

stack and relate facility 
occupy 40% cost

Continue R&D to 
improve the system 
design and cost 
reduction

Vanadium electrolyte 
occupy 60% cost

Electrolyte can be 
100% recyclable for 
other project or 
purpose.

Gen 3 product
World leading performance

Vertical integrated resource and commodity 
trading to obtain low cost electrolyte

Unrestricted vanadium resource support the 
expansion and  localized production of 
electrolyte industry

• Have reliable low cost and certain 
potential appreciation space of V2O5

• Vanadium widely used for steel product , and
have asset attributes as electrolyte

• Vanadium can be extracted from refinery wast
and is distributed all over the world
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• Construction period：6~12months
• Floor space：2.66 hectare (100MW/400MWh)
• 1.5 ~2 times overload capacity

• Waste heat recovery ：

system efficiency achieve 90% 
with waste heat recovery

Heating 35%

Neighbour 
purchase 2%

Refrigeration 
8%

Heat water
18%

Electrical topological diagram

VRB MW-ESS® 100MW Peak Regulation Energy Storage Power Station

Energy storage
power station
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• Under the goal of carbon neutrality, the rapid development of photovoltaic and wind power generation 
and the rapid decline in cost bring great opportunities for energy storage technology.

• The vanadium flow energy storage system has become an ideal large-capacity energy storage 
technology in the fields of photovoltaic and wind power generation, large-scale peak-regulating power 
station and distributed power generation due to its characteristics of flexible power/capacity 
configuration, high safety and long cycle life.

• Through various projects, the multi-stacking value of vanadium flow battery energy storage technology 
has been demonstrated.

• By leveraging advanced technology, integrating financial and mineral resources, and providing low-
cost, capitalizable VRB energy storage solutions, we are accelerating the arrival of the renewable 
energy/smart grid era.

Summary



Thanks for Your Time
VRB ENERGY BEIJING 
Contact:info@vrbenergy.com 


