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E Central Water Heating Workgroup
August 4, 2020

Technologies

Design Implications: Load Shifting Central Water
Heating Systems
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GOAL: Advance the development and adoption of
HPWH Technologies faster together

= HPWH are standard practice in new
construction and retrofit

COP ~ 3

Low-GWP refrigerants
Plug-and-play packaged systems
Cost-effective

Reliable

Ability for load shift




Agenda

What's New? Discussion — 15 minutes

Introduction to Design In
Jonathan Heller;

s of Load Shifting

EcoSizer Centr
Paul Kintnhe

QAHYV - Integ ies — 15 minutes

Cain White;

CTA-2045 Commun
Geoff Wickes: N

ing - 15 minutes
n de Frondeville; Skycentrics

JA-13 Central HPWH Systems Update - 10 minutes
Pierre Delforge



Managing DHW Load Shape

Water Heating — Baseline
Water Heating — Load Shift
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Equipment Sizing

1. Storage Volume
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Controls and Communications




Sensors / Smarts

e How much hot we
do we have left:

e How much hot v
do we need in ne
period of time?
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Two Separate DHW Loads

*Primary Heating:
» Heating water for use

Apartment Apartment Apartment
* Making cold water hot L <
«Temperature Maintenanceu . AR I

« Reheating water due to energy losseé

In the distribution system

. Apartment Apartment Apartment

» Keeping hot water hot
DHW Temp Maintenance ppartment | Apariment Apartment

. 10% w

DHW Heating

15%  — 5 :

DHW plant

Apartment

Apartment

Apartment

Apartment




Inputs

DHW Load i i
SINGLE-PASS PRIMARY HPWH SYSTEM cw w _ Recirculation
« Number of People WITH PARALLEL LOOP TANK TR T | osses
o Gallons per Day per Cold Water
Person Max Daily Temperature @ pUMP Supply Water

Compressor Run Temperature

THERMOSTATIC

Hours E:] MIXING VALVE
(IF MULTIPLE) Prim ary

SINGLE-PASS |-,

e Setpoin

S5INGLE-PASS -
MULTI-PASS

PRIMARY PRIMARY TEMPERATURE TEMPERATURE
f— HEATING — f— uw storaGce —/ /— MAINTENANCE — /[~ MAINTENANCE —/
SYSTEM TANK(S) TANK HPWH




Schematic Selection

SINGLE-PASS PRIMARY HPWH SYSTEM oW HWC HW SINGLE-PASS PRIMARY HPWH SYSTEM WITH SN, e W
WITH PARALLEL LOOP TANK SUPPLY RETURN SUPPLY SWING TANK

THERMOSTATIC
THERMOSTATIC >
MIXING VALVE MIXING VALVE

SINGLE-PASS
MULTI-PASS HPWH A
HPWH h

PRIMARY PRIMARY TEMPERATURE TEMPERATURE PRIMARY PRIMARY TEMPERATURE

HEATING — /~ HwsTorAGE —1 /— MAINTENANCE = /— MAINTENANCE —/ J— HEATING — J- HW STORAGE — F/— MAINTENANCE —/

SYSTEM TANK(S) TANK HPWH SYSTEM TANK(S) TANK WITH
ELEC. ELEMENT




Ecotope Modified ASHRAE Methodology (EMASHRAE)

Hot Water Demand — Water used by occupants
Hot Water Generation Rate - How much hot water is produced by HPWH per hour
Load shape from 118 unit building

Running volume of primary storage
(EMASHRAE)
Volume of primary storage
(ASHRAE)
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—DHW Demand Hot Water Generation Rate

Example given has 2000 gallons per day, 100 people, HPWH sized
to run 16 hours




Estimating DHW Demand

CBECC output - 98% and Mean

Gallons Per Person Per Da)y | i s i s s s S s S s s

 ASHRAE
e Ecotope M&V
« CBECC-Res

Gallons Per Day Per Person

0 100200300 0 100200300 O 100200300 O 100200300 0O 100200300 0O 100200 300
Julian Date



EMASHRAE - Load Shifting

 Load Shifting between 5 pm
and 8 pm

° Same methodology but hot . ——DHW Demand Hot Water Generation
. =
water generation rate goes to 0
» Validates it has enough 2
recovery for the whole after E
the event 5
. Expand Storage VOlume’ bUt Stl” E O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
trades off with heating capacity. Hour Of Day

« If load shifting more hours than
the HPWH is off per day going
to have to increase hot water
generation rate




EMASHRAE - Hour Of Day
Load Shifting /\\\\x

Comparison
* 100 people, 2000 gallons per day
« HPWH size to run 16 hours

« Without load shift and between 5 pm
and 8 pm, and morning and evening.

012 3 45¢6 78 91011121314151617 1819 202122 23

S

012345678 91011121314151617181920212223

0

=

IL
- 3
O T 100
72 -
c o
o a
©

U]

. Sized Volume Heat|r.|g
Scenario Capacity

(Gallons) KBTU/Hr

No Load Shift 530 83 N\ D
5pmto8pm 700 83 . /\\\\\\\ _/ N

6 am to 10 am
and 5pmto 8 950
pm
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—DHW Demand Hot Water Generation
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QAHYV -
Integrati

tudy of
hifting

Mitsubishi Electric



Determine Utility Requirements

e Effective design and integr

standards
 Time of use
Duration of use

Seasonal |

equires clear established
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How much ar a solution?

o Utilities must all

equipment to respo
 CTA 2045 has not had significant market sales so far for Mitsubishi Electric

* We sell equipment in all 50 states, therefore we need a repeatable solution
that will work for all regions

of demand signal for



Mitsubishi QAHV

e 2021 Product Launch
» Feasibility assessment complete

e Currently undergoing UL testing

« Application testing under way

e Demonstration and M&YV in desi

» Seattle multifamily project e

« CA EPIC project in San Fré —

. QAHV Key Specifications
CO2 Refrigerant — GWP of 1

e 11 tons nominal
« (Capacity data to -13F ambient conditions
« Systems operating in Europe down to -35F
» Variable speed Mitsubishi Electric compressor
» Variable speed pump built-in
» Cascade control for multiple units



QAHYV Capabilities

Up to 16 QAHV units can
40KW to 640KW syste
QAHYV can integrate
 Temperature se
Cascade control b
Ability to limit the
Ability to ramp up
Signals can be recei
* Intending to imple
Successfully demonstrated
 Utilizing CTA 2045 USNAP interface

red hot water

n off automatically
S

ent

en ADR 2.0b technology
er Mitsubishi technologies



CTA 2045 for Multi-family
Overview

Geoff Wickes & Tristan de Frondeville

August 4 2020



CTA - 2045 Overview

* Origins
* Overview of hoy

* Current key t
and split resic
family)

* How to extend
* CTA 2045-B next

* Where should control be

| ©2020 Copyright NEEA.
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> Origins of CTA-2045

* 2013 - Utilities want a future w
electric appliances in hom

* Worked with Consumer
encourage broad man

* OEMs asked utilities w

e Utilities answered — Wit
universal port

* A universal port with a modular ¢ as deemed the
best approach

| ©2020 Copyright NEEA.



How it works

Universal Smart Grid Device
Communication (SGD)
Module

(UCM) e.g., EV
Any Appliance

Communication : A/C Socket HVAC
System . Interface Thermostat
D/C | H20 Heater
type Solar
Pools
etc.

e.g., AMI e.g., SEP
HAN, LAN OpenADR
cellular, FM | ClimateTal Protocol

Pager, etc. etc. Pass-through App layer
or +-- Link layer

_ _-- RS485 (Line Voltage)
PHY layer <
Basic DR App Y *~ SPI (Low Voltage)

Transport & Application
Layer Agnostic




How it works (details)

* Three Levels of S vels of Load Up
= Shed
= Critical P d Up

" Grid Em

* Other design fe

- Customer Override/Opt
- OEM decides how their controls customer needs
- Modules can provide 24/7 scheduling to never had scheduling capabilities

- Keeps the cost low at scale on the appliance (cloud and apps not required, can be provided in the module)

| ©2020 Copyright NEEA.
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Current Key Target Markets

* Unitary Resid
* Split Resi
* Small Mt




Ideas on extending to Central Systems

* Coordinate with vendors | lug and play systems

* Work with Ecotope t
the 3-4 hour eveni
seasonal TOU or

e system to shift
peak for

* Work with vendor nse to the

three levels of she

* Work with vendors to he systems to

age capacity in wH

report Instantaneous powe




What is coming in CTA-2045-B (Sep 2020)

* Time of Use schedule formats — This wi
help Title 24, JA 13, standard way
utilities to post TOU schedule

e functionality to control Mode, Fan
other items in HVAC

al will be able to be sent
e 24 hour ahead streamin for certifications
understands them great,

translate to standard CT esiliency message

D so that it can

* Advanced Load Up —To nd outages

match with Title 24 JA13 wh
Advanced Load Up function

* Mode control for water heaters — To b
able to change between Heat Pump only,
Hybrid, etc.

| ©2020 Copyright NEEA.



What is coming in CTA-2045 (Q4 2020)

Module can communicate vi outside world either

locally to a HEMS or to

The module vendor | odule to:

1.Send standard
2.Update firmwa



CTA-2045 certification

* NEEA and OpenA
certification m

* OpenADR wil
current confu

* Certified Produc
and NEEA websit




JA13 for Central HPWH

Net load - March 31

Pierre Delforge, NRDC
Aug. 4, 2020

ramp need
~13,000 MW

overgeneration
ris

Charge off-peak

Qam 12pm Jpm &pm
Hour




Objective

e Joint Appendix

e How about ¢

R <011

2020

What is

What is th uirements?
What is the ti

How can the peop et involved?



JA13 In CA Title 24, 2022 Code Update

e CA 2022 building code:

e CASE proposal mostly c
terms by Dec. 2020

* Non-Res Grid Integ
. s.com/wp-content/uploads/2019/06/NR-Grid-Integration Draft-CASE-Re€

ate Aug. / early Sep. Express

* Includes high-le
pending JA13 fin

e CASE proposal up

.3.3), but few details,

e Timeline:
e Comment period on initia

* More opportunities to comment duri roceeding Sep.-Dec. 2020

 How to influence: Assess Appendix A straw proposal, get ready to submit comments and any
additional proposals during first workshop comment period


https://title24stakeholders.com/wp-content/uploads/2019/06/NR-Grid-Integration_Draft-CASE-Report_Statewide-CASE-Team.pdf

Self-Generation Incentive Program (SGIP)

e Jan. 2020: CPUC decisio

e Unitary + Central, Resi

e Mar.-Jun.2020:
e CPUC stakehold

e Building Decarb
e 20% of budget f
e Straw proposal t

A)

e Timeline:
e Sept. 2020: CPUC staff pr

e Oct. 2020: Comments on staff proposa

e Q1'2021: CPUC Decision

H) => $9-16M
ercial (“Appendix



Appendix A: Qualification Requirements for HPWHs -
Requi nts

Complement to Joint lal and central HPWH

Leverages JA13 wi HPWH specifics

36



Appendix A: Qualification Requirements for HPWHs
— Requirements

To qualify as a demand mana
rebate eligibility, central an
with the following adjust

Safety Requiren
Minimum Th
Control Requir
Load shifting
Non-standard m
Local time manage
Override and permanent
User interface

Measurement and validation

or the purposes of SGIP
e requirements as JA13

cal Time-of-Use

37



2. Minimum Thermal Storage Requirements

ntral Commercial

Unitary Residential
(JA13, for reference)

h thermal
to support a

Comply with First Hour
Rating (FHR) in 2018
Uniform Plumbing Code
(UPC) ssor

sizing calculation
ased on an
mbient air
temperature of 67.5 F
and an inlet water
temperature of 58 F

température of 58 F

38



4. Load Shifting Requirements

For a heat pump water heating system sized
section 2, above, and with the set
able to shift:

the m|n|mum storage requirements in
anufacture, the System shall be

ntial Central
Commercial

Basic Load Up + A minimum of 0.5 4 hours minimum

Light Shed kWh of electrical of compressor run
energy per event time at nominal

S|gn rated power (same

4 hours as thermal

storage

Advanced Load Up A minimum of 1 kWh |mum of 0.4 e erent not
+ Light Shed of electrical energy o kWh of electrical e ’
) . additive)
per event, including |per 100 gallon energy per person
at least 0.5 kWh on |storage per event: per event, including
Advanced Load Up at least 0.2 kWh on

Advanced Load Up
(design occupanog}a
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