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Emerging Technologies and Future Incentives...

Three things to think about...
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TECHNOLOGY AREA

Indeor agriculture is beginning to emerge as an area of interest, driven by advances
in lighting technologies, water shortages, and the passage of California Prop é4
previcudy industrial technologies entering the commercial market. Elsewhere, some
| bal warmi ial {GWP] refrigerants are emerging as safer and more
efficient choices compared with incumbent refrigerants. Also, advanced controls,
variable speed compressors and fans, and hybrid condensing units provide flexibility
and load management opportunilies that have not previously been available. At a
higher level, across all sectors, there is a move toward more cross-cutting adoption
of technologies that had previcusly only been available within a namower subset of
commercial applications.

EDISON'S STRATEGY

Edison is pioneering research in low-GWP refrigerants by working with local
refrigerant startups, maintaining a presence on regional and national expert
groups, and undertaking pilets.
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SCE Emerging Products and Technologies...

ET115CE1200 Deep Energy Reduction Supermarket — ammonia,/C02
ET135CE1230 HVAC & Refrigeration Systems using Advanced Refrigerants — low charge ammonia/C0O2
ET135CE7210 Electronic Refrigerant Injection Control- ultra-low charge ammonia packaged unit
ET155CE1030 Laboratory Assessment of Propane Type Horizontal Self-Contained Display Cases
ET155CE1040 New Alternative Refrigerants - HFO Study
ET185CE1161 Understanding and Optimizing Advanced Refrigeration Systems - CTS
ET185CE1141 Ultra Low Charge NH3 Packaged Refrigeration Technology — field assessment, commissioning
ET185CE7080 Modeling Tool Assessment for Low GWP Refrigerants for Supermarkets
EPIC/EPRI Flexible Demand Response — Refrigerated Warehouse — central engine room, ammonia
EPIC/EPRI Low charge ammonia/glycol for food processing (beverage) replacing R-22 and R-507A
New/under development

v ET195CE1070 Refrigerated Warehouse/Plant Automated Energy Scheduling, Optimization and Control

¥ Replacing R-22 refrigeration system for bakery with ammonia, integration with hot water/steam system
5
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The Need for Incentives....

e Custom Solution Codes
e Pay for Performance...NMEC

e Deemed Solution Codes



Custom Solution Codes....
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[sousioncos{Seiution Description [recknoiogy niew Ceraun T
AC108E | Opum: b Fan [Contalz e
Ee) ir Giseribuan with =tion - operational i dizeribusion Config sRoop
Acis=a Fan - VFD - 3dc-on equipment rrolz =3
AC-15822 )peimni: ciowide (CO2] demard contral vertilaion - BRO-ACK
[AC-1572 | Adjust or reizfa izsioni ans sRo-ACe
41575 | Condenser wat fing Tower sRo-ACK
acsTs i eups - rtems sRo-ACe
[AC-15780 | Giean svaparator ERc-Ac
AT B pstems ERc-Ac
[AC-15763_|Fan static prezsure rtrolz ERc-AC
15783 Repair cooling medium aiping lesk iping ERc-AC
AC-LS7ES_|Economizer - st sice - sdc-on equipment. P [e
ACIST [ HVAC cccupancy sensar - acd-or =qui otrals [z
EeE) stage -add-on equipment vaporative Calers [z
[AC15753 | Condenser fan - VFD - sdc-on equipmert ctrols [
AC1575%_|HVAC occupancy sensor thermostat -add-on ecuipment crols [
[AC-155%3_|Opsimize room ol ERCAC
[AC-T1081 | Opiize HVAE system figh voiume low spees sireition fars - ~operatonal _|Fars snoop
AC-21212 | 100 outside 3 to minimum mude:\rWM comversion - BRO-ACK
[AC-232% | Optirnize return fan VFD- oz sRo-ACe
AC-27934 | Optirnize fan static pressure rtrols BRO-ACH
|AC-28476 | Optimize exhaust fan VFD - ntrols. BRO-ACH
(AC-32852 o e N vaporative Cocers. |aoe
A28 Gertra) e iR
C-E58ETHUAC Time Clach Canirold-on equment rtrolz [
[AC-37884_| Opsimize VAV bon Fiow — = rtrols ERc-AC
L3813 _|HVAE control loop turing. otrals ERoAC
[AC20350_Insuiating cool air ducts naulation e
[AC43E3 | HVAC z0ne control - sdc-on equipment. otrals [e
Cxd up and sesback - otrols B
acme schecule - ol ERCAC
[AC-38375 | Oprirnize return an schecule - ol ERCAC
[AC-36343 | Oprimnize sizing of cooing equipment - stems sAc-AC
|AC-36832 | Economizer — Spiit DX System with VAV conzrolz - Adc-on Equipment i =
[AC-57213 | Optimize HVAL boder sequencing - lerz. sRO-ACH
|AC-38EET alibrate HVAC sensor - nsor BRO-ACH
AC-20857 | Air Hancling Unit [VAV only) 25 hp — Accalersted To-Stancard PriAir Diztribution

AC-38a0E keconfigure HVAC condenser water sy ystems BRO-RCH
A rature rezet - rtrolz ERc-Ac
[AC-8E0_|Ope cantrolz - pstems ERc-AC
CEDSEEVariable s olume for fumehoeds -sdd oo ecuipment rtrols 3
[ACE0E20_| Dptirnize HVAC flow sensor Sensor B
[AC54385 | Optinmum start/stog ENS contral - otrals ERoAC
[AC-E9382_| Optinnize HVAC boler scheduie - ctrols ERoAC
[ACE758%_Insuiating chiller water pipes - rultion B
[AC-88030_|Canszam sir volume to variable zir o - iz ERCAC
[AC-85373_|Economizer - water side - add-or. equ; & 3
[AC-88852 | Optirnize HVAC waner loop balar ctems sRo-ACe
|AC-63803 | Remiowal or acjustment of inlet guice vanes for far VFDz - BRO-ACK
acom2 equpment por |ane
AC-TasEs pump motor - WD - ntrols. |20
acTe0|Huac syztem [EMS] - 3cd-on Equipment rtrolz [
AC-TESZI wmme air handler controls ntrols. BRO-RCH
AC7ETEE VFD - sddon t rtrols [e
7L (HUAC mpm:mmfsnn cquipmert rtrols [e
Ame ched rtrols ERC-AC
[ACELTE | Multigle fan array sir handling system - operational ars )
ACE4543 | Agjust condenser water reset - iasioni otrals e
[AC-83837_| Optirnize HVAL te e senzar~ Serzor ERoAC
ACEETS: | Dpsirice fan tatic pressure recet cirols ERoAC
[ACETT_|Perform ai bl i fir Dizzribusion EReAC
[ACE9083 | Insuizting refrig rauiztor, W
[AC-25225 | Qptirnize HVAC pressure setting - oz sRo-ACe
aC-35637 | Optirnize no oz sno-Ace
AC-E35%5 | Recuces 3 change rate rtrolz sRo-ACe
[AC-30753 | Optirmize autdoar air intaike - rrolz sRo-ACe
Acseaar cortrals - rtrols 3
[AC-5830%_| Opsimize het water pumg VFD - rtrolz ERc-Ac
[AC8E7S_[Insulating water pipes irsulation Ew

SE-1582 [Wincow Film 5w
SEE0S.2 ing shell i - Pwldrg 5w
35 7E358 | Effcient windows [Winow [
Fis3es | Fooeservice high deraity cabinet [Hoiding Calinet [
LT-1578¢ | Lignting controls - nccupancy sensort - 36d-on sguipment |cantralz =
LT-21334 |4 foot LED T8 lsmp UL type B tube - placement, interior anly LED 22
1T-23143 | Imerior LED menu board LED NR
T-23276 | Opfimize lighting occupancy sensors - lighting Controk ERO-FEx
736732 | Optimiz= dayiighiing controls - [Cantrols e
(36358 _|Exterior LED a g LED [
{30367 | Lighting consrols - enerzy [EM5] ~sde-on couipment__[Controls a0z
LT-32676 nterior LED and LED NR
LT-74732 ntrols. el
779653 | Recuce lizhting schacule - ntrals ERO-RCY
750833 Day lignting = - 30c-on equipment ntrals. 202
Fi-80752 | Optimize condenser watsr gums tems EraE
F-E7as2 | Effcient curing overs ven m
AP 79158 | Low chargs smmenia e 2
cooled condenzer ndenser £
F-10217 | Optimize P ntrols. ERO-RC
#F10312 | Opimize: ian pr = - ntrals ERO-RCY
aF-12324 | High EFfci e Display Case: Display Cases N
Arisz5s | Fighape hoors m
Arsa7s cooling tower to partially [aoe
AF 18607 " system (EMS) - ace-on equipment rirols a0z
AF5213 one: Ro-0p
RF-13787 | Eficient refrigaration - operatonal ystemns ER0-0p.
RF19788 | Reduce i i e BRO-RCx
RF-19803 ir add-on L nt ntrols =3
Ar13804 wealiein bans - low =g cquipmers rip Curtains [aoe
7713507 | Rapid close doors for coolers - adc-an equs hoors [aoe
719806 | Refgerated case coors - sedor Doors a0z
R 19807 | Floating ruction aressure controls - sd-on ecuipment ol a0z
AF-13808 | Evaporator coil fan control [cycling) - add-on equigment. ntrols. =
RF-13808 P in Bowas - med tema equipment trip Curtains 202
713810 | Insulte bare sucion pines - 30c-0n equpment nsulation =
=ri5811 | Rapid close doors for freepers - 3dd-on equipment =
RS |Low GWP or it m
AF 20634 anks - scd-on cquipment rsulation a0z
RF 20363 | Optimize refrigeration guma VFD - k& Eaen
721441 | Congenser fan - VFD - sdc-on equipment Muttpl 208
RF-21451 | VFD on evaporstor coil fan - new nR
RF28373 | Single stage symem to wo sage eonuersion fincusrial e
RF-2E734 ling, refrimerats - ntrals. 202
#F43876 | Defrost controls - add-on equipment nirols [aoe
AFa5383 | Efficient refrigeration condensing unit Unic e
AF13105 | Oversized eva zocied concenzer rdenzer 2
733880 | Optimize P rtrols BRO-RCx
RF-57763 > refrigaration pstemns nR
F-38475 | Opeimize: ian pr - Senzor ERO-RCY
RF-3E724 i liquid receiver capacity optimizstion - quid Recerver ERO-RCY
AreaTaE fon rewrofits ars m
7Fe3403 | Optimize refrigeraty - ol EaE
RFET00 | Effcient refrigeration o-on equipment oy a0z
RF-67381 reach-in door - anti fog film - add-on. i it Doors 40
AFas7s_|Repiging processing syzem e [
F62733 | Optimize refrigarati poi ntrols ERO-RC
F-70633 | Opeimize refrigerati preszure ntrals ERO-RCY
RF-72638 | Cali i i Sensor BRO-RCK
RET3834_|Compressor sequencing 2 al refrigeration] - e
AF 78143 2gtem retrofis Mool [
RF 78333 | Optimize - Sersor AR
aF-7382L \preszor controls - sdd-on equipment ntrols. =
RF-73638 £ ‘ecuipment rsulstion 202
F-B0432 | Optimize refrigerati zansor - issi Senzor ERO-RCY
RF-B6746 ir curtains. trip Curtains 208
5764 |Eaaorator ool an - VFD - sdon smdamer nirols [aoe
RF 33043 Optimize ref rtrols Eaen
AFsa3aL -acd rip Curkains a0z
[W-4372_|HVAL packae system wih hest recovery| oz
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Commercial NMEC Design

Baseline Model Acceptance Criteria
Criteria 1: NDBE < 0.005%
Criteria 2: CV(RMSE) < 25%

Criteric 3: AE, ve /E.ove <50% at 68% confidence®

Design Element Explanation

Performance * per kWh reduced during the study

Payment Tool

Performance * 50.08/kwhin 1* year and $150/kw. Persistent performance Payment
Payment Amount is $0.01 for 2™ and 3™ year

Performance * Total of 4 instaliments- Twice during 12 months study based on

Payment Frequency performance, later once per year as perform
8
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Measure List

EEM-# |Description Estimated Savings, | Estimated Cost
kWh/year

Install sales floor LED lighting 85,000 5120,000
with daylight controls

Install VFDs on Selected 40,000 530,000
Compressors

- Install Electronic Evaporator 35,000 435,000
Pressure Regulator
Install Pre-Coolers on Air Cooled 40,000 525,000
Condensers

- Install Electronic TXVs in 25,000 550,000
Refrigerated Cases

225,000 $260,000
1,550,000
% savings expected 14.5
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Expected and Actual Savings Are Tracklng Closely After 4 Months
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Feedback from Customer -

1) Quick turnaround to review and approve project scope of work
2) Eliminates time consuming preparation of energy savings calculations
& formulas
3) More freedom to install any energy efficiency measure
4) Incentives based on true project performance
5) Largerincentives compared with traditional Edison programs
1) Which allows company to do more projects.

11
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Trends in Collision?

Electrification!

Phase out of HFC
Refrigerants = Smaller Field
of Available Refrigerants

Decarbonization 2
Wider Adoption of
Heat Pumps
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The opportunities ahead...

v' Energy Efficiency incentives
v" GWP reduction incentives
v End-user awareness and education!

Paul Delaney

Senior Engineer
Southern California Edison
paul.D.delaney@sce.com

13
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