
Demand Response via Privacy Preserving
Thermal Inertial Load Management

by an LSE

Abhishek Halder

Department of Electrical and Computer Engineering
Texas A&M University

College Station, TX 77843

Joint work with X. Geng, F.A.C.C. Fontes, P.R. Kumar, and L. Xie



How smart is your smart thermostat
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Who Will Control Your Thermostat?
By Joseph Somsel

"There is nothing wrong with your thermostat. Do not attempt to adjust the temperature. We are controlling your power

consumption. If we wish to make it hotter, we will turn off your air conditioner. If we wish to make it cooler, we will turn off your

heater.  For the next millennium, sit quietly and we will control your home temperature. We repeat, there is nothing wrong with your

thermostat. You are about to participate in a great adventure. You are about to experience the awe and mystery which reaches from

the inner mind to... SACRAMENTO!"*

Building codes and engineering standards are generally good things.  Updating and improving codes and standards better protect us
against earthquakes, for example, as we better understand the weak points and failure modes of existing construction techniques. 
Requirements that ensure proper handling of sanitary wastes can be largely credited with the increased life spans in industrialized
countries through the reduction of communicable diseases.

In California, we have 236 pages of state-mandated standards for building energy efficiency, known as Title 24.  This prescribes
methods for calculating the sizes of your home windows, the capacities of your air conditioner and heater, the thickness of the
insulation in your attic.  A small cottage industry has sprung up to perform these engineering calculations that are required for any
new commercial or residential construction or major change to existing structures.  While I've never personally been involved in
this branch of retail professional engineering, I've had colleagues who would moonlight doing Title 24 calcs. It is now just part of
the mandated paperwork involved in the construction business these days in California.

A new revision to Title 24 is in the works for 2008[2] and it includes a number of improvements and enhancements that are largely
good sense items and should be non-controversial.  For example a new swimming pool will probably need larger diameter pipes
between the pool, the filter and the pump than was former practice.  This will reduce the fluid friction losses that your pump must
overcome and hence reduce the pump's consumption of electricity, albeit at a minor increase in first cost for the larger pipes and
fittings.  Another good idea is a requirement for lighter colored shingles, the "Cool Roof Initiative."  That is intended to reduce heat
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“We repeat, there is nothing wrong with your
thermostat. You are about to participate in a
great adventure. You are about to experience
the awe and mystery which reaches from the

inner mind to ... SACRAMENTO!”



Deadband → Liveband
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Architecture



Privacy preserving sensing of total power



Simulation for 500 homes + ERCOT DA price



How can the LSE price a contract



Summary
1. Privacy preserving aggregate sensing

2. Individual comfort guarantees

3. Contract cost ∝ QoS

4. Mathematically optimal, no ad-hoc fix

Wishlist
1. Hardware implementation of thermostatic control

2. Pilot project to implement the architecture


