= USAID

5 ¥ FROM THE AMERICAN PEOPLE

South Asia
Clean Energy Forum 2023

Catalyzing Partnership for Clean Energy Transition

Distributed Energy Resources (DER) for Demand
Flexibility and Grid Resilience

Topic: Pathways for enabling resilience from DER

Adarsh Nagarajan, PhD
Chief Researcher
National Renewable Energy Laboratory



PAST o Consumers decided the generation

GENERATION TRANSMISSION  DISTRIBUTION POWER
CONSUMERS
I Eﬂﬂ@
Nuclear Power Plant
Cities and Offices

=

Solar Power A
1% Y H &
> H

Smart Houses

Thermal Power Plant

TTT

g

Wind Power Plant Industrial Plant

—



FUTURE °Consumers manage their demand
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Context setting: Distributed energy resources
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Case study 1 — Flexibility from energy storage

Co-locating energy storage with distribution transformers enables
resilience

Figure 1: Volume-weighted average pack and cell price split
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Reduced transformer losses because of energy storage

Percentage Loading (%)

Due to operation in higher efficiency region DTs with storage generally experience reduction
in losses compared with the baseline values.

Load duration curves for DT 29504798 400000
140 - —— Baseline M Baseline
——— Baseline upgrades 350000 )
o i,  Baseline_Thermal
—— BESS 70 50 = 300000 Baseline_BESS_70_65
E ' Baseline_BESS_70_50
100 = 250000
v
L]
80 % 200000
S
1
g 150000
60 - >
o
= 100000
40 -
50000
20
0 | l |
DT_29504793 DT_29511321 DT_29506095 DT_29504798
O 4
0 25000 50000 75000 100000 125000 150000 175000 Selected Distribution Transformers

30-minute intervals over 10 years



Case study 2 — Demand response for flexibility and resilience

Demand side management can help distribution utilities Peakload
Enable resilience
Operational benefits

Economic benefits




Demand side management two ways
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Seasonal TOU Impact — USAID GtG RISE study

_ Summer (Apr.-Oct.) Winter (Nov-Mar)

Peak reduction 2% 3.8%
On-peak/off-peak price ratio 1.11 1.12
Savings (Rs.) 1.24% 2.5%
On-peak hours 15:00-17:00 and 22:00- 09:00-12:00
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How to continue making grid resilient from consumer side?

* Energy Efficiency: Motivate customers to reduce their energy
consumption and purchase energy efficient loads

 Demand Reduction and Load Leveling: Motivate customers to shift
some of their energy consumption to off peak

 DER Generation: Motivate customers to purchase DER generation
(e.g. solar PV) and reduce reliance on bulk system generation

 DER Storage: Motivate customers to use their DER generation to
supply demand locally

Make resilience add value to DERs: Rate structures, DSOs, and
policies needs revisions to make resilience economically viable
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