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Outline
×Motivation

×Project Innovations

ÁTechnology-agnostic Synthetic Regulation Reserve (SRR) device 
controllers

ÁIntegrated NODES-level control

ÁPatented Synthetic Regulation Reserve Provisioning System (SRPS)

ÁScalable distributed simulation platform

×Small-Medium Scale (SMS) simulation validation on Pecan Street

×Implementation plan for retrofitting of existing control in Pecan Street

×AI-enabled device consumption predictions to assist predictive control 
implementation for synthetic regulation reserves (SRR) provision

×DyMonDS-enabled secure block chain design 



Potential benefits of NODES

Much less fast generation required [1]

Excessive renewable 
penetration

Excessive wear and tear

Value of fast flexible end-user response with 
excessive renewable penetration

NODES

[1] Ilic, M., Xie, L. and Liu, Q. eds., 2013.Engineering IT-enabled sustainable electricity services: The 
tale of two low-cost green azoresislands(Vol. 30). Springer Science & Business Media.



Performance metrics set for NODES category ςII of 
synthetic regulation reserves in Pecan street
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Typical neighborhood and its aggregation by 
NODES



Generalized droops for device-level energy flows [2]

Possible only 
through advanced 
internal controllers

ώнϐ tƻǇƭƛΣ bΦ Σ WŀŘŘƛǾŀŘŀΣ wΦΣ hΩ{ǳƭƭƛǾŀƴΣ CΦΣ ŀƴŘ LƭƛŏΣ aΦ5ΦΣ нлмуΦ IŀǊƴŜǎǎƛƴƎ CƭŜȄƛōƛƭƛǘƛŜǎ ƻŦ IŜǘŜǊƻƎŜƴŜƻǳǎ DŜƴŜǊŀǘƛƻƴ ŀƴŘ
Controllable Demand Technologies in System Operation, (Submitted to IEEE Transaction on Power Systems)
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Inflexible 
demand and 
bounds on its 
deviation 
predictions 
within Node I
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Node level 
dispatched quantity 
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energy and reserve capacity bids of DERs
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MIT SRPS platform  [3]

[3] Ilic, M. and Jaddivada, R., Methods and systems for 
secure scheduling and dispatching synthetic regulation 
reserve from distributed energy resources, Utility 
patent Application No. 16/206,009, Filed on November 
30, 2018



Setting for Small-Medium scale 
simulation  validation

NODES
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Tested for 10 scenarios each of tracking:
Å a step reserve request signal equal to 7% 

of load at that hour 
Å AGC signal created using Monte-Carlo 

simulations of different renewable 
penetration levels



Sample Test 1: 75 water heaters and 25 EVs to track 
ŀ ΨǊŜƎǳƭŀǘƛƻƴ-ǳǇΩ ǎƛƎƴŀƭ ƻŦ нмпΦр Y²Υ


