A Low-cost, Scalable Control Solution for - L.
Grid-Interactive Small and Medium Sized | nergy Tchnote

U.S. DEPARTMENT OF

Commercial Buildings (SMCBs) .2)ENERGY

SMCBs are Huge Demand Resources First Demonstration Site

» Consistent HVAC configuration (Multiple RTUs) MPC deployed for two bldgs. Hierarchical MPC (UMPC-LMPC)

] Temperature
- ~50% of total commercial indoor floor space in an elementary school, CA. - e 25l
» ~50% of energy usage in the commercial building 6 RTUs were controlled to | el optimal = 73

Typical simultaneous

‘ ON/OFF operation
oo
£
LMPC'’s unit ro)
3

coordination while
meeting desired

* Gap: very few commercial control solutions
for grid flexibility (optimal load shifting and temperature
peak time usage operation by LMPC

shedding) UMPC LMPC

- Scalability potential: once an advanced control « Scalable MPC only requires a thermostat.
solution is developed for SMCBs, it could be . UMPC: Optimal load shifting (24-hr prediction)

higrt“y scalable due to the consistent HVAC CEL continues its work with - LMPC: Peak demand coordination (15-min prediction)
system

prediction horizon

sector reduced peak demand & cost. W

(Secured by partner company™®)f
*Community Energy Labs. (CEL)

g 2.
temperature® P for the LMPC’s
=~ ; \‘

Peak tirfneé ‘

operation

RTU1 RTU2 RTU1 RTU2

Temperature
lower boundary Pre-cooling avoid

Alternated ON/OFF

Bonneville Environmental
Foundation and other
educators to find ways to

integrate what they are
learning into curriculum. Integer resolution

MPC customization

Customer’s Override behavior
« Make MPC decision based on overridden action.

We propose a Low-cost, Scalable Solution
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* Experimentally demonstrated the MPC for multiple
RTUs without hardware retrofit
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- Peak demand reduction of 24% (total) and 30% (HVAC) cale up to all school buildings ( S in gs.).
- M2 is worst case: 4 out of 6 RTUs were overridden by users. ¢ More automated process and complete tech transfer.
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