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Utility industry is moving to an “Orchestrated Decentralization” Model
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Necessary Ingredients to a
Successful Al Implementation




Participation

Large Amounts of Data
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Telemetry

Topology

Weather
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— Necessity of Cloud Computing
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How does ICF use this data to build
platforms that help utilities make
decisions?

All of the following slides are demonstrations that do not contain Pl or client data.



Automated Insights

Current Account Level details for the customer - 920008964628 € View Account list

Customer Arrears breakdown ya N ™ N
( singleFamily )| | Renter ) [ ACH50<20 )
o - .\. ) / Y . ) / \ . ) /
6; 1 1 1 . 50 Home Typ Home Ownership | Envelope Assessment
Actual Consumption (kWh)

% '- $246 5,882.65 59002 Open False

s

Average Burden

0, 0, ; Zip Code Account Status Health & Safety 7
9.80 A O‘OO /6 Total Arrears Modeled Consumption (kwh)
Blectric burden | Gas Burden 120 Shepherd Acton Road, Acton, MT 59002
|. Address
- J N
Simulated Account Level details for the customer - 920008964628
Account Number Premise Number Upgrade Name Current Energy Reduced Energy | Electric Savings Gas Savings Total Savings
Burden Burden (kWh) (Therms) (kbtu)

920008964628 5110204148 Central AC|Roof and Attic Insulationlinsulation Walllinfiltration 9.80% 8.32% 89091 40084 43145
Central AC|Roof and Attic Insulation|Wall Baselinelinfiltration 9.80% 8.44% 82030 312.87 34078.2
Central Air ConditionerlSEER 18 9.80% 867% 68099 -023 23008
Central AC|Roof and Attic Insulation/Wall Baselinelinfiltration Baseline 9.80% 873% 64287 592 27857
Central Air Conditioner|SEER 16 9.80% 8.87% 55793 -023 18809
FurnacelRoof and Attic Insulationlinsulation Walllinfiltration 9.80% 9.07% 44162 42449 439455
ASHPIRoof and Attic Insulationlinsulation Wallllnfiltration 9.80% 914% 39709 40109 414541
Baseline|Roof and Attic Insulationlinsulation Wallllnfiltration 9.80% 914% 39709 40109 414541
Room ACIRoof and Attic Insulationlinsulation Walllinfiltration 9.80% 914% 39709 40109 414541
Basement WalllWall R-10, Exterior 9.80% 917% 38222 6531 78340
FurnacelRoof and Attic InsulationlWall Baselinelinfiltration 9.80% 220% 36175 340Mm 352369
Lighting|100% LED 9.80% 9.22% 34997 -761 4334
ASHPIRoof and Attic InsulationlWall Baselinellnfiltration 9.80% 9.29% N3 3130 323651
Baseline|Roof and Attic Insulation|Wall Baseline|Infiltration 9.80% 9.29% M3 3131 323651

— Recommendation Engine: Optimize Customer Programs



DER Insight - Dispatch

Monthly Report

Individual Event Analysis

Event Participation Information

FLM Value Stack

Event Year

2022

2023

Year Menth Day

2022 July 1
19
20
21
22
25
August 3

September 1

EventGroup

smart_temp
smart_temp
smart_temp
smart_temp
smart_temp
smart_temp
smart_temp
smart_temp
smart_temp
smart_temp
flex_temp
flex_temp
flex_temp
flex_temp
flex_temp
flex_temp
flex_temp
flex_temp
flex_temp
flex_temp
flex_temp
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Realized Load Management Value Capacity Load Management Value Average PJM Estimate ($/kW-yr)
@ Distribution @GHG @Energy @ Transmission EventGr.. @flex_temp @smart_temp
Capacity $519
100K
100K Transmission $344
e @ |
o o PJM Estimate ($/kWh)
@ @
= = BOK
50K
GHG Emissions $009
Distribution $0043
0K ‘,.. . oK
smarl_lemp flex_temp 2022 2023
M . p.

AN

0.86

AvgloadShedPerD..
- Targeted

60,403

TargetedDevices

A

157,575.4

CapacityValue -
5T22 - EH plus Cap...

126,752.7

TransmissionValue -
FT - EH plus Transmi.

12,404.3

Energy Value

3.43

Dispatch Hours

8,492.6

GHGWValue

4,057.6

DistributionValue

Value Stream Notes:

Capacity values are calculated using the $ per kilowatt-year value (reported in the "PJM Estimate” table above), multiplied by the total kilowatt reduction during each of PMJ's 5 Coincident Peak times for summer 2022
This value is then divided by 5 to reflect the average of the top 5 peaks.
Transmission values are calculated using the $ per kilowatt-year value, multiplied by the total kilowatt reduction during PJM's zonal transmission peak for PEPCO.
Energy values are calculated using the locational marginal price for every hour of the event, multiplied by the kW reduction in each hour of the event.

— Continuous Learning: DER Dispatch Optimization




DER Insight - System Planning

Hourly Load shape for Pennsylvania for 2040

Forecsted Load for Pennsylvania for 2040
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Forecasted Load for Pennsylvania Substation(s) Upgrade Costs*
4 ©2022 Baseline @+ Growth @ + Electrification © + EE @+ Managed Load with growth & Electrification  with EE & Load Managsment
i
! 2034
/ 305 Upgrade Year_aft... Upgrade Year_afterL..
JI' 300 L 0
X Upgrade kA _aft... Upgrade kVA_afterLM
Remaining e $25761 $0
capaci = '
el > = Upgrade Costs_a.. Upgrade Costs_after...
W00 ! =
W74 . 262 0 | $25761 |
39 NPV Deferred/Avoid...
W 14338 - 231
.2232 250 Jnnu.:nﬁ.'-ul:m-mlﬂl‘!nni.)nf4>i-nArnnnn--‘-m-nw:wcﬂ
B Capacity Limit: 250
2976 | b s 232 Zd
Flatigén Building 8 3720 J' 231 550 391 231 291 * Upgrade costs assume upgrade is needed at 90% of the actual
— ol network capacity limit and additional transformer can be added
: ] =4 to the substation including capacitor bank, relays and wiring.
2020 2025 2030 2035 2040 _. ; % e
Fixed cost for upgrade is essumed. New substation is not
El?);,‘ s .lr Year considered. Costs takes inflation and time value of money into..

— Forecasting: DER/EE Adoption and Optimization
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\ / Greg Donworth
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/ Data Science Manager
Gregory.Donworth@ICF.com

m linkedin.com/company/icf-international/

g twitter.com/icf

icf.com n https://www.facebook.com/ThislsICF/

About ICF

ICF (NASDAQ:ICFI) is a global consulting and digital services company with over 7,000 full- and part-time employees, but we are not your typical
consultants. At ICF, business analysts and policy specialists work together with digital strategists, data scientists and creatives. We combine
unmatched industry expertise with cutting-edge engagement capabilities to help organizations solve their most complex challenges. Since 1969, public
and private sector clients have worked with ICF to navigate change and shape the future.
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