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Key Challenges and Solutions
• Challenges:

• Proliferation of distributed energy resources
• Uncertainty and variability of renewable resources
• Proposals for DER integration focus on energy balancing 

but do not address distribution of risk along the supply 
chain.

• Edge technologies enable the privatization of risk through 
product differentiation and empowering customer choice 
for cost vs. risk tradeoff by offering flexibility.

• But we need to develop market mechanisms for demand 
side participation in risk mitigation

• Need aggregator end to end business models for 
mobilizing demand flexibility and real options for risk 
management in the provision of electricity service.

• Need wholesale market framework to accommodate such 
aggregators participation in the market.
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ZOME ENERGY NETWORKS, INC

ZOMECLOUD
AI POWERED ENERGY OPTIMIZATION SOFTWARE

Multi Family Residences
and Commercial Buildings

ZOMEKIT
SMART BUILDING GATEWAY

1) EASY INSTALL, LOW/NO COST 
2) CLIENTS SAVE ENERGY & MONEY
3) AND GET PAID AS A “GRID ASSET”
 ZOME LINKS BUILDING TO ENERGY MARKETS

HVAC control via kitted
networked thermostats
Hot Water Heater control
via smart on/off adapters

ZOMEKIT Today:

ZOMEKIT Pilots:
Local Solar generation, 
control, optimization

In-building Batteries
to store/use energy

Integrated, co-optimizing 
EV Chargers/charging

Bidding curtailment into
ISO market energy programs

ZOME  TECHNOLOGY



Aggregator

Fuse [capacity] Control Paradigm
(customer controls allocation of curtailed capacity)



Demand Subscription Service
(implemented at SCE in the early 1980’s)





Autonomous Capacity Constrained 
Energy Management 
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Avaiable Load Curtailment Profile
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OPTIMAL OPERATION OF A COMBINED 
ICE-STORAGE AND REFRIGERATON SYSTEM

Niclas Brok Henrik Madsen & Shmuel Oren,



PHYSICAL SETUP
• We can use the ice storage to curtail the refrigeration system

the refrigeration system is a small supermarket at Danfoss

• We use heated water to simulate an outdoor temperature



OPTIMIZATION GOAL

• We want to minimize electricity costs

• We assume that we are price-taker of the day-
ahead prices

• The day-ahead market prices are the result of a 
market clearing between 15 inter-connected 
price zones

• The day-ahead market defines 24 hourly prices 
each day of operation
the day-ahead market closes at 12:00 on the 
day prior to operation



OPTIMAL CONTROL 
PROBLEM
• 𝑐𝑐 is the instantaneous power consumption of 

the combined refrigeration system

• 𝜏𝜏 is the curtailment vector
when to initiate and stop a curtail cycle

• 𝑥𝑥 models the compressor capacity of the 
refrigeration system
this is proportional to the power consumption

• 𝑓𝑓 is the dynamical model



1 DAY OF OPERATION
• These results show 1 day of operation by implementing 5 optimal curtailment cycles

• The optimal control problem has been solved only once in the beginning at 4pm



1 DAY OF OPERATION - SAVINGS
• Realized savings of 15-20 % using the control strategy

compared to not having ice-storage available



Resource Portfolio 
Risk Allocated to 
Priority Tranches

Unlike mortgages, energy resources risks are independent 
Renewable resources                  Curtailable demand priorities





2020 Nobel Prize Co-Winner in 
Economics – Robert WilsoN

Robert Wilson          Shmuel Oren               Hung Po Chao 
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