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SOW Review

e 24 months from Project Launch Q1,2024 — Q4, 2025

* National Study with 6 participating utilities
* 3 Project Phases

8 Major Tasks

* Technology Transfer
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Project Motivation

 Peak demand outpacing load growth
— Renewables on the grid, changing climate, electrification, population

— Driving system costs

e Variable Capacity Heat Pumps (VCHP) are increasingly being deployed in the
market (~10-15%)

* Variable systems are an important part of utility EE and electrification
programs, but have not been fully leveraged by DR programs

Value Prop: variable systems offers a key enhanced DR performance
in terms of:
(1) greater demand reduction, and/or

(2) less impact on occupant comfort, which can drive
(3) potential to reduce DR event opt-outs and program drop-off
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Progress to Date

e Capability demonstrated with commercial systems and in
one-off residential pilots

 Manufacturers alignment around standardized response
(AHRI 1380) and ready to participate in this pilot

 AHRI 1380 functionality being tested
e Commercialization slowed by unclear market demand

* Engaging 3 major manufacturers with compatible systems
in the field within utility service areas

Collaborative effort to drive functionality into market
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The basic concept: more , less pain

Avg. COP: 5.05 Avg. COP: 6.91

Avg. kW: 1.56 Avg. kW: 0.64

Capacity (kW)

Avg. Cap: 7.89 kW Avg. Cap: 4.39 kW
Baseline Demand Response
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Field Results With Variable HVAC DR (Commercial)
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Scaling Up through Residential Pilots
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20 customers in central Florida

Variable heat pumps (2-5 tons) from major US manufacturer
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Events initiated manually via manufacturer’s cloud dashboard 1200 SRR S

Results showed matched comfort conditions and no complaints

SR
'S

Key manufacturer engagement and proof-of-concept demonstrated
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AHRI 1380 Standard

Applicable equipment: 2019 Standard for
— Variable-capacity air-conditioners and heat pumps with 2 or more stages, up to 65,000 Demand Relsponse through
Btu/hr Variable Capacity HVAC

Systems in Residential and
Small Commercial
Applications

Scope includes:
— Standardized equipment response
— Methods of testing
— Compliance with open communications standards (CTA-2045 and OpenADR 2.0)

Functions defined
— General Curtailment (70% of rated load power)
— Critical Curtailment (40% of rated)
— Off (grid emergency)
— Maximum Indoor Temperature Offset
— Peak load price signal

Performance Standards Aligning
— Latest EnergyStar spec includes DR requirements that mirrors AHRI 1380 functions
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Approach
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Demonstrate new-to-market DR functionality through
scaled field pilot

Engage manufacturers to identify existing systems and
recruit participation of new sales

Initiate events using open communications protocols
(OpenADR or CTA-2045)

Confirm response using Verify performance with
manufacturer cloud instrumented subset
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Control/Use Scenarios

EPRI
(VTN)

=) | Manufacturer Cloud |«

Utility
(VTN)

(VTN/VEN)
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(VTN/VEN)

Use-Case Scenarios/Events:
— General Curtailment (70% of rated load power)
Critical Curtailment (40% of rated)

Off (grid emergency)

VCHP
(VEN)

VCHP
(VEN)

Initial Model

Final Model

Maximum Indoor Temperature Offset (+/- X° F)

Peak load price signal (future)
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Ongoing Activities and Next Steps

* EPRI recruitment portal launch

— Standardized customer recruitment
— Customer enrollment and Participant agreement

* |nitial functional end-to-end testing
— Verification of OEM cloud and data export fuctions
— Stand-up EPRI VTN and data collection methodologies

* Conduct full testing at customer sites
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Contact and Questions

Edwin Hornquist

EH  principal Team Leader

14


mailto:ehornquist@epri.com

=2l

TOGETHER...SHAPING THE FUTURE OF ENERGY”

in X f

WWWwW.epr i.com © 2024 Electric Power Research Institute, Inc. All rights reserved


http://www.epri.com/
https://www.facebook.com/EPRI/
https://twitter.com/EPRINews
https://www.linkedin.com/company/epri

	Slide 1
	Slide 2: Evaluating Demand Response Capabilities of Connected Variable Capacity Heat Pumps
	Slide 3
	Slide 4: SOW Review
	Slide 5: Project Motivation
	Slide 6: Progress to Date 
	Slide 7: The basic concept: more gain, less pain
	Slide 8: Field Results With Variable HVAC DR (Commercial)
	Slide 9: Scaling Up through Residential Pilots
	Slide 10: AHRI 1380 Standard
	Slide 11: Approach
	Slide 12: Control/Use Scenarios
	Slide 13: Ongoing Activities and Next Steps
	Slide 14: Contact and Questions 
	Slide 15

