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As a part of  SARI/EI initiative, NREL’s work 

Focuses on Four Areas

1. Cross-border trades that prevent loss-of-load events

2. Value of  cross-border electricity cooperation through 

detailed power system modeling

3. Regulatory actions to facilitate cross-border trades

4. Improved data collection and analysis to support 

regional development of  renewable energy (RE) 

generation



1. Cross-border trades that 

prevent loss-of-load events
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1. Cross-border trades that prevent loss-of-load events

Objective: 

Identify and facilitate cross-border trades that 

would support the grid during reliability events, 

e.g.,

1. A new DC tie that connects a weak grid with a 

power plant across the border

2. A formal/informal sharing of  contingency reserves 

3. A change in market access that facilitates access to 

cross-border transmission
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1. Cross-border trades that prevent loss-of-load events

Activities: 

1. Convene working group(s) of  power system 

engineers to brainstorm opportunities

2. Analyze recent reliability events near borders 

and assess whether these could have been 

mitigated through cross-border support

o For example, a cost-benefit analysis might suggest 

replacing an old coal plant with a connection to a 

plant across a border
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1. Cross-border trades that prevent loss-of-load events

Requested feedback from SARI members: 

1. Are there known contingency events (localized 
or national) that would be worth analyzing?  

2. Are there weak grid areas that could benefit 
from better contracts/ties across borders?

3. Is there interest in reserve sharing?

4. Who are the relevant power system 
stakeholders who address and are affected by 
contingencies in the border areas?  



2. Value of  cross-border 

electricity cooperation 

through detailed power 

system modeling
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2. Value of  cross-border electricity cooperation through 

detailed power system modeling

Objective:

Quantify how regional electricity trade can better 
optimize regional power generation resources (e.g., 
solar, hydro, natural gas)

Simulate operations for existing and high RE systems at 
hourly or 15-minute (if  available) timescales

Build from power system simulation in India under 
USAID/India’s Greening the Grid program
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Greening the Grid: Simulating Power Operations with 175 GW RE

Purpose of  Study:

• Identify market opportunities that reduce 

operating costs

• Inform actions needed to help integrate wind 

and solar generation
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2. Value of  cross-border electricity cooperation through 

detailed power system modeling

Activities:

1. Create power system datasets for Sri Lanka, 

Bangladesh, Bhutan, and Nepal

2. Combine datasets to create and validate 

regional power system model

3. Model increased cross-border trade to assess 

when, where, and what types of  trade reduce 

costs and improve reliability
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2. Value of  cross-border electricity cooperation through 

detailed power system modeling

Early steps:

1. Identify interested stakeholders and available power 
system data

2. Meet with Ministries of  Power and power system 
operators to review objectives, assess data availability, 
and sign NDAs, if  necessary.

3. Procure data:
a. Minimum data requirements: load profiles, generator 

capacities and fuel type, hydro profiles, and transmission 
network topology

b. More detailed data improves quality: ramp rates, start up 
costs, outages,  fuel prices, and transmission flow details and 
historical usage



Regulatory actions to facilitate 

cross-border trades
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3. Regulatory actions to facilitate cross-border trades

Objectives:

Facilitate regulatory and legislative reforms that 

would enable the trade opportunities identified by 

the first two work areas.
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3. Regulatory actions to facilitate cross-border trades

Activities:

1. Analyze regulatory reforms that create enabling 
environment for private investments in trade-
oriented generation and network improvements

2. Identify practical steps toward grid 
synchronization

3. Analyze cross-border market “seams” to 
identify incongruent market rules, contracts, 
tolling arrangements, and operations that can 
be remedied with regulatory tools
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3. Regulatory actions to facilitate cross-border 

trades

Early steps:

1. Meet with relevant grid regulators and ministry 

staff  to identify priority areas of  engagement

2. Meet with the SARI task forces to fine tune 

implementation plan

o Are there activities underway that would benefit 

from analysis by NREL?

3. Review relevant documents to understand 

market seams issues



Improved data collection and 

analysis to support regional 

development of  RE generation
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4. Improved data collection and analysis to support 

regional development of  RE generation

Objectives:

Improve access to and analysis of  data on RE 

resources to support regional RE development

Increased RE electricity penetration levels in turn 

increase economic rationale for cross-border 

cooperation
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4. Improved data collection and analysis to support 

regional development of  RE generation

Activities:

1. Create solar and (where available) wind supply 
curve scenarios that rank locations for potential 
RE plants according to cost of  generation
o Solar data is available across the region

o High quality wind resource data is available for Sri 
Lanka and most of  India and Nepal

2. Provide 90% confidence estimate of  solar 
generation through analysis of  inter-annual solar 
availability

3. Identify RE zones that would provide regional 
value
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DRAFT results of  the 90% confidence estimates 
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RE Zones will build from existing Enterprise 

Geospatial Toolkits (EGsT)

Platform for visualizing, 

exploring, downloading 

geospatial analysis results 
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4. Improved data collection and analysis to support 

regional development of  RE generation

Early Steps:

1. RE Zones will begin with a geospatial screening 

using data collected for power system modeling; 

focus of  geospatial effort will be on Bhutan, 

Nepal, Sri Lanka, and Bangladesh (similar work is 

already underway in India under USAID funding)

o Early steps include data collection and validation


