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* Evaluating demand flexibility is challenging

* Lab and field tests have limitations for certain technologies

* We can use FLEXLAB + Modeling to reduce tech risk and cost

* This process can benefit vendors, customers and Utilities

 Example: Development and test of demand flexible controls
for Heat Pumps (yes they work)
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Motivation

Let me introduce you to our new magic Demand Flexible Technology

Does it work?
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Lab Test

Advantages:

* Highly controlled
environment
Disadvantages:

be realistic
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Advantages:

e Realistic conditions

Disadvantages:

* Very expensive (SSS)

 Take alongtime

 May not be
representative of all
customers (hard to
generalize)
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FLEXLAB + Physics-Based Models
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Decarbonization ->electrification -> heat pumps g
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Heat pumps for Small Commercial Buildings

Status quo
= Native controls are not typically demand or price

responsive, do not coordinate operation of multiple units.

What we want to test:

Ill

=« A new control “platform”:

low-cost load flexibility

Model-predictive control of
bullding thermal systems for

— Shifting load by responding to dynamic prices
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- Reducing peak load

- Reducing GHG emissions
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- Maintaining comfort
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Test Setup

 System tested: RTU-HP

* Baseline system: Calibrated Model of a
HP-RTU in the Loop
 Demand Flexibility Tested: Load Shift

via Dynamic Prices
(CalFlexHub/MIDAS)

* Control Algorithm Tested: Model
Predictive Controls (MPC)

* Baseline Algorithm: Rule-based
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Test Results (quantitative)
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Test Results (qualitative)

* Performance
— Setting up rule-based controls to minimize cost and maintain comfort is challenge.
— After setup MPC can respond to several grid signals without code changes
 MPC can reduce peak load, cost/GHG, and shift load while maintaining comfort.
— MPC w/ no additional sensors shows similar performances to the MPC w/ more sensors
* Interoperability
— Protocol translation, APl integration, proprietary system are still a barrier to scale
— Working on automatic configuration to reduce cost
* HIL can be used to reduce tech risk and cost

— Debug and tweak controls

* This process reduces risk in developing new products!
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From the Lab to the Field
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From the Lab to the Field
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* Evaluating demand flexibility is challenging

* Lab and field tests have limitations for certain technologies

* We can use FLEXLAB + Modeling to reduce tech risk and cost

* This process can benefit vendors, customers and Utilities

 Example: Development and test of demand flexible controls
for Heat Pumps (that work)
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Thank you
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Marco Pritoni mpritoni@Ibl.gov :\‘ ‘
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Lawrence Berkeley EDISON
National Laboratory  Energy for What's Ahead
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