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 Short-term flexibility 
Medium-term 
flexibility 

Long-term flexibility 

Timescale Sub-seconds 
to seconds 

Seconds to  
minutes Minutes to hours Hours to days Days to 

months 
Months to 
years 

Relevant 
asset 
characteristic 

Response 
latency 
Capacity  

Capacity / 
(Energy) Capacity & Energy Energy / 

(Capacity) Large energy volume 

Use-cases Generation based 

• Frequency and voltage 
control 

• (Short circuit current) 
• VRE ramp control 

• Frequency control  
• VRE forecast error 

correction 
• Firm capacity 
• VRE generation time shift 

• Black start 
• Firm 

capacity 
 

• Balancing seasonal 
and inter-annual 
variability 

 

Customer based 

• Uninterruptible power supply • VRE self-consumption 
optimization 

• Demand response 
• Time of use optimization 
• Network charge reduction 
• Micro grid islanding 

• Backup 
power / 
Micro grid 
islanding 

• Backup power / 
Micro grid islanding 

 

Network based 

• Grid congestion relief & T&D avoidance / deferral 
 

Source: Deploying Storage For Power Systems in Developing Countries – Policy and Regulatory Considerations

https://esmap.org/deploying-storage-for-power-systems-in-developing-countries?title=&created=&created_1=&sort_by=field_publication_year_value&sort_order=DESC&year=all&page=4
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Identify relevant 
use-cases for 

storage

Assess system value 
(incl. comparison 
with non-storage 

options)

Monitor & remove 
non-economic 

barriers for use-
cases

Setup/adapt 
remuneration 
structure for 

relevant use-cases

•
•
•

•
•

•
•
• Source: Deploying 

Storage For Power 
Systems in Developing 
Countries – Policy and 
Regulatory 
Considerations

https://esmap.org/deploying-storage-for-power-systems-in-developing-countries?title=&created=&created_1=&sort_by=field_publication_year_value&sort_order=DESC&year=all&page=4
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Source: Deploying Storage For Power Systems in Developing Countries – Policy and Regulatory Considerations
Note: Contract arrows illustrate different possible constellations. Full market transactions are frequently handled via a clearing house (exchange).

https://esmap.org/deploying-storage-for-power-systems-in-developing-countries?title=&created=&created_1=&sort_by=field_publication_year_value&sort_order=DESC&year=all&page=4


Source: Deploying Storage For Power Systems in Developing Countries – Policy and Regulatory Considerations

https://esmap.org/deploying-storage-for-power-systems-in-developing-countries?title=&created=&created_1=&sort_by=field_publication_year_value&sort_order=DESC&year=all&page=4


Identify system 
challenges

• Possible issues: financial 
viability, high supply costs, low 
grid reliability, low access, high 
carbon intensity

• Information sources: Existing 
technical and financial reports, 
stakeholder dialogues

Select use-cases to 
address system challenge

• Approach: screen use-cases for 
ability to resolve main sector 
challenges 

• Results: Short-list of priority 
use-cases for further analysis

Assess system level 
economics 

• Approach: techno-economic 
modelling of power system 

• Results: cost-benefit 
assessment for different use-
cases; comparison with non-
storage alternatives



Establish project 
portfolio for assessment

• Approach: Screen available 
project pipeline and existing 
project ideas 

• Results: Selection of tentative 
projects, including information 
of costs, development 
challenges and revenue options

Analyse financial 
project value

• Approach: net present value 
(NPV), rate of return (IRR), etc. 
calculation across scenarios 

• Results: Economic viability 
under current regulatory 
environment 

Update policy, market & 
regulatory frameworks

• Approach: test updates of 
market design / regulation, 
change contract terms

• Results: Understanding how 
new framework conditions can 
help secure project viability



Type Payment modality

Energy Payment $/MWh

Capacity Payment $/MW per Month

Net Energy Potential 

Payment

$/MWh of potential -

underperformance

Rental 
Rent + 

(de)mobilization fee

Market participation
Fluctuating market 

price

Corporate off-takers $/MWh 
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Country Use Cases

Burkina Faso
• Frequency and voltage control
• VRE generation time shift / firm capacity

India
• VRE generation time shifting
• Firm capacity
• T&D avoidance

Maldives
• Frequency and voltage control
• VRE generation time shifting
• (Electrification of transport)

Ukraine
• Frequency control (containment and 

restoration reserves)

Zanzibar 

• T&D deferral 
• Firm capacity
• Frequency control 
• Microgrid islanding

•
•

•

•

•
•

•

•



•
•

•
•
•
•

•
•

•
•

•
•
•

Customer 
receives SMS 

charging 
reminder

Customer 
charges 
account

Customer 
receives and 
enters unlock 

code

System 
provides 

electricity 
until balance 

consumed

Source: IRENA, Innovation landscape brief: Pay-as-you-go Models

https://irena.org/-/media/Files/IRENA/Agency/Publication/2020/Jul/IRENA_Pay-as-you-go_models_2020.pdf?
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Developer

• Builds, owns and operates micro-grid

• Off-take via long-term PPA

Energy 
authority

• Bankable counterparty micro-grid

• Manages interface with wholesale 
market

Utility
• Serves customers in micro-grid

Sources: Concentric Power Gonzales Energy Authority project, Gonzales Electric Authority Enters into Agreement with CPI, 
City of Gonzales: Local Governments Empowering Energy Solutions

https://www.concentricpower.com/gonzales-electric-authority-enters-into-agreement-with-cpi/
https://lgsec.org/wp-content/uploads/2021/05/LGSEC-Slides_Gonzales-May-20-Webinar_-1.pdf
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Top price 4hrs

Bottom price 4hrs

Spread

Source: The ‘Virtual Storage Product’ as a game-changing energy deal

https://wattclarity.com.au/articles/2021/04/the-virtual-storage-product-as-a-game-changing-energy-deal/
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