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Introductions

Claude Godin

Mr. Godin has over 40 years’ experience in the energy market,
specializing in the design and delivery of large-scale projects,
meter data acquisition/ management, and energy analytics. Most
recently, Mr. Godin has been under contract with a large Middle
East Regulator to assess and audit the deployment of a 10-
million-point AMI deployment. The project included assessing the
current state of the systems implemented and the quality and
performance of their integration, the performance of the metering
and communication technologies deployed, and the state and
quality of the field installations. Other recent projects include
building a business case for a large distribution company in
Australasia in support of gaining access to AMI data currently
owned by retailers; developing a business case and road map for
the implementation of a new load research department at a water
and electric utility; implementing one of the world’s largest water
and electric end use studies in support of new bottom-up
forecasting systems; and designing a new interval data
processing platform for DNV’s Load Analytics as a Service
product offering.
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Wesley Whited

Wesley Whited has been innovating in the lighting industry for the
past decade with professional experience in utility program design,
technical strategy, and project management. As a lighting
specialist, Mr. Whited oversaw the specification and implementation
of many large-scale, complex commercial lighting and controls
projects as both a lighting rep and electrical distributor. As a
member of DNV’s Program Design and Implementation team, Mr.
Whited leads a cross-functional team of engineers who design
utility clean-tech programs around internet-enabled technologies.
Mr. Whited is a recognized thought-leader in the field of Networked
Lighting and IoT technologies and sits on technical committees for
the Design Lights Consortium (DLC), and ANSI. He has published
three papers in academic journals and has presented on behalf of
DNV at multiple conferences, frequently speaking about the
integrating customer devices to the electric grid. He holds a BA
from West Virginia University (WVU) and an MBA from Capital
University. He lives in Asheville NC with his wife and two dogs.

Thomas Quasarano

=28

Thomas Quasarano leads Consumers Energy business
partner relationships, with responsibility for partner
relationships within the commercial and industrial energy
efficiency programs. He also oversees the company's
ongoing efforts into emerging markets and partner
relationships. In his previous role with DNV, he served as
the Operations Manager leading the Commercial and
Industrial portfolio and was the Outreach Manager for 4
years prior to taking on the Operations Manager position.
Quasarano was responsible for leading the company’s
Energy Efficiency programs in the Michigan market. Prior
to joining DNV, Quasarano served as a Territory Market
manager for Sprint PCS, where he was instrumental in
growing revenues within his market by more than 30
percent during a three-year period across Michigan,
Indiana, and Kentucky.
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Technical Reference Manuals (TRMs) are valuable resources for state
regulators, utilities, program administrators, and program

Implementers for estimating the energy and demand savings of end-
use energy efficiency measures.

4 DNV © 08 SEPTEMBER 2022

DNV



Traditional TRM & DSM Value of Dynamic TRM and

Evaluation Impacts Interval-level Impacts

* TRM based on modeled impacts for « Enhanced 8760 TRM models can now be
efficiency program planning numbers have developed at the measure-level using end use
generally only provided annualized usage load shapes based on metered, modeled or
and peak hourly demand impacts for the borrowed sources
peak season * Measure-level load shapes can be applied to

« TRM are used to set targets for utility DSM tracking database to phase-in and phase out
programs, which use tracking databases measure impacts based on measure life

with estimated impacts for annual usage

* Provides more accurate interval level measure
and peak demand only

and program impacts for the life of the

« DSM evaluations typically refine TRM programs (back-cast and forecast)
model values for annual usage and
estimate coincident peak contributions

* Interval impacts can be applied to avoided
costs, GHG emissions, or production costs to
get real cost impacts
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The 8760 TRM Converting Program Tracking
Into 8760 Savings Impacts

 Valuable resources for state regulators,
utilities, and program administrators and
i m p I e m e nte rS / , Create and store

Program Tracking “‘ custom aggregations
Database and summarized

\ statistics

» Converts annual energy savings and peak
demand reduction into 8760 savings impacts
for use in integrated resource planning and

/ / . ..
fore Castl ng departments Create calendarized (_Zreatle Ir;dlxldualb Base Profiles and
Any 8760 Load | or modeled Base savmgls t?a IS if?; ty Load Shape Savings
Shape \ Profile indexes for a(gzlartz aRlaotr;a P?'ogr:'alr‘ne Profiles into
ih full lif Lo ’ Envi
* Lets the utility understand the true value of Himessireiie and Measur) nseee

demand side resources

* Allows utilities to track and forecast the o
impact of DSM portfolios using 8760 sansordoring
. | ) . I and graphics
measure level impacts |

* Allows for ad hoc aggregation by jurisdiction,
program year, program, end-use, and
measure
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The 8760 Process _Converting Program Tracking
- Create database view of tracking database Into 8760 Savings Impacts

program transactions. Choosing the lowest level
of transaction will allow for the derived load |
shapes to be aggregated to any available ( | Create and store

Program Tracking custom aggregations
Database | and summarized

relational variable (State, Rate, Program,
Customer ID, End Use, or Measure) S

statistics

* Build library of calendarized base measure load

Shapes to be a‘SSIQned to eaCh measure , ’, Create calendarized savcir:zitlzei\r:jdsi;:iadpueaslby Base Profiles and
; | Any 8760 Load | deled B , ) Load Shape Savi
transaCtlon above } nyShapeoa | ::or;:lc; is;exesafsfr I LR Ve oaProfEiiI:finat\cl)Ilngs
\ (State, Rate, Program,

full measure life Envisage

and Measure)

» Covert each tracking database traction into 8760
intervals over the life of the measure.

 Aggregate like-for-like results and store results in Envisage Ui for
database along with relational variables | | standard reporting

and graphics

* Provide rich tool set of reporting and visualization
tools to interested enterprise users
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Utility Example
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Utility Example kWh Savings

Gross Annual Energy Savings (kWh) by Program/End-Use/Measure and Selected State and Rate
60,000K Measure Name Program
@ AC Tune-Ups
@ Door Closer
® Door Gasket
20.000¢ Duct Test and Seal
@ Economizers vear
Heat Pump Upgrade All e
40,000K @®LED Lamps
Night Cover
State
- @ Occupancy Sensors
E Programmable Thermostats Al M
(@ 30.000¢ Refrigerant Charge Adjustment (AC-HP)
o
© ® Strip Curtain Rate o
T8/T5 Lamps
All ~
20,000K @ Variable Frequency Drives (VFD)
10,000K
OK —
Year
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Utility Example Coincidence Peak Savings
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Gross Annual CP (KW) Savings by Program/End-Use/Measure and Selected State, Rate, Hour
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WHEN TRUST MATTERS
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Leveraging AMI Data to Inform TRM Estimation

Prepared by:

Raju Pusapati M.Sc, CEM

Energy Engineer _ o
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DNV Energy Systems .
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EE Is Big Business

EE Spending by Michigan IOU in 2021

$10,162,253

$26,315,002

$105,171,336

uC&l Residential = Overhead

Esource data
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Energy Savings
Calculation

Algorithms

AW = (# of replaced fixtures) + (baseline fixture wattage from table) -
(¥ of fixtures installed) + (wattage of new fixture)

kWh
Energy Savings (y_r) = (AkW) 4 (Hrs)

Peak Demand Savings (kW) = (AkW) # (CF)
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TRM Building-Type

n t n
Building Type Sector CF Hours
Large
Medical - Clinic Commercial/Industrial 0.8 3,909
& Small Commercial
. Large
B{efi lf': II ) Commercial/Industrial 0.8 8,760°"
ospria & Small Commercial
Large
Office Commercial/Industrial 0.7 2,969
Small Commercial 0.67 2,950
Large
Other Commercial/Industrial 0.66 4,573
& Small Commercial
Large
Retail Commercial/Industrial 096 4,920
Small Commercial 0.86 4,926
Large
School Commercial/Industrial 0.50 2,575
& Small Commercial
) Large
‘I'-Wtélreht__}ulse.-' Commercial/Industrial 07 4,116
ndustria Small Commercial 0.68 3,799
3 Large - .
T 31 &
Unknown Commercial/Indusirial 0.50 2,575

2016-2018 Program Years, October 2013, Oniginal source:

DNV KEMA (2013).
Prepared for Massachusetts Energy Efficiency Program Administrators and
Massachusetts Energy Efficiency Advisory Council.

pact Evaluation of 2010 Prescriptive Lighting Installations.
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EXxisting

Business Type
Education
Grocery
Health
Industrial Manufacturing
Lodging
Miscellaneous / Other
Office
Religious
Restaurant
Retail
Warehouse

Weighted Value*
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Proposed

Business Type
Education
Grocery
Health
Industrial Manufacturing
Lodging
Miscellaneous / Other
Office
Religious
Restaurant
Retail
Warehouse
Weighted Value*

HOU
Approach A Approach B
4,294 3,371
6,192 5,433
4,764 4,242
4,709 3,301
5,065 4,385
4,096 4,127
4,412 3,683
3,222 4,663
5,288 4,895
4,916 5,123
4,565 4,025
4,551 4,200
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Process

 Synthesis & Analysis of 300 + C&l AMI data sets based on a sample of ~14,000 unique accounts

 The theory that building occupancy is influenced by hourly power demand is strengthened with the definition of the 8-
hour segments

» Two models (Approach A & Approach B) developed to mathematically determine if there is a correlation between
power use and states of occupancy

Average of Usage Auverage of Usage

Industrial Manufacturing Retail

Hourly Change in Power Demand (kW)

60%  Alternatively, this
could be considered Max occupancy

LLLLLIE
LT

50%  max occupancy cf"
7 ¢ 7 I-b_c"
20,00 / 200 40 O[,I’"u, # §
, &
30% &
G
Q

Average of Usage Aiage of Ussge
20%

0 occupancy

10%
: W@%\a 0%
: : 0123 45678 91011121314151617 1819 20 21 22

to to to to to to to to to to to to to to to to to to to to to to to
1234567 8 9111213141516 17 18 1920 21 22 23

Lo

@
LLLLLLIE

Source: DOE
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Approach A

« Heat Mats

nnnnnnnnn

* For the hours, the first bin captures values representing the
lowest 25% of values inside the table. These values are being
considered as “off” hours. The remainder of the time the
building is assumed to be “on”. The individual bin frequency
divided by the total frequency will result in a % frequency for

each bin.
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 Bin Data
Lower | Upper Frequency %
0 4 755 Hours 3,463
4 9 441 359,
9 14 16 £% Min 1
14 19 0 Max 12
19 24 0 Range 11

Q1 = Min + (Range/4) =1+ 8/4=3

Annual hours = {(Z %frequency - %
frequency1)*(8,760 — 10*24)}
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Approach B

« 8-hour segments

2018-01-01 | 2018 01 01 0:00 6.4
2018-01-01 | 2018 01 01 1:00 6.4
C | 2018-01-01 | 2018 01 01 2:00 64
Z | 2018-01-01 | 2018 01 01 3:00 6.4
Z [2018-01-01 | 2018 01 01 4:00 64
@ | 2018-01-01 | 2018 01 01 5:00 6.2
2018-01-01 | 2018 01 01 6:00 6.4
2018-01-01 | 2018 01 01 7:00 6.3
2018-01-01 | 2018 01 01 8:00 6.3
2018-01-01 | 2018 01 01 9:00 63
™ | 2018-01-01 | 2018 01 01 10:00 62
& | 2018-01-01 | 2018 01 01 11:00 64
Z [2018-01-01 | 2018 01 01 12:00 63
@ | 2018-01-01 | 2018 01 01 13:00 6.0
2018-01-01 | 2018 01 01 14:00 5.7
2018-01-01 | 2018 01 01 15:00 55
2018-01-01 | 2018 01 01 16:00 55
2018-01-01 | 2018 01 01 17:00 53
| 2018-01-01 | 2018 01 01 18:00 54
Z | 2018-01-01 | 2018 01 01 19:00 49
Z [2018-01:01 | 2018 01 01 20:00 56
@ | 2018-01-01 | 2018 01 01 21:00 5.8
2018-01-01 | 2018 01 01 22:00 6.1
2018-01-01 | 2018 01 01 23:00 6.0

)

Primary algorithms:
a.  If(Mc+ SDc) < (Ms - SDs), occupancy factor is 1
b. If (Mc - SDc) > (Ms + SDs), occupancy factor is 0
c. I neither statement is true, Or= occupancy factor of previous segment (0 or 1)

There are three potential outputs from these algorithms:
a. 1-indicates occupancy
b. 0-indicates unoccupied

¢. No change. Use the value from the previous state (1 or 0)

Average Standard deviation
6.3 0.048

Average Standard deviation
6.1 0.311

Average Standard deviation
5.6 0.379
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DNV vs Industry References

18
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Comparing High and Low HOU Values for Reference and DNV Cases

highest values

9,000 . reference data range (highflow) DY estimate range highflow)
8,000
7,000 range (high to low
6,000 —
5,000 — =
4,000 —
3,000 —
2,000 —
Lowest
1,000
“ducational | Grocery | Healthcare | Lodging Manufacturing  Office Public | Religious | Restaurant | Retail Store | Warehousing
Facility Facility (hotel, Facility Building Service | (house of | (table Facility
motel) Building | worship) service)

08 SEPTEMBER 2022

values

DNV



Operationalizing AMI Data
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The Big Picture

Energy Use by ZIP T Gas

Service ZIP 2022 kwh kwh Use Customers Accounts s
Savings Ratio

48626 0.0% 1,909,305,091 228 326 I
49512 1.1% 923,831,651
49503 0.5% 540,772,247
49037 0.2% 503,154,736
49001 0.7% 503,058,543
49007 1.3% 453,828,316
45540 0.6% 370,B37 . 726
458601 0.6% 360,073,604
49221 0.5% 323,979,587
48706 0.9% 277,942, 067
49548 0.4%: 265,394,258
49014 0.7% 252,387,757
49720 0.0% 242,616,174
40442 1.0% 242,047 478
459441 0.4% 240,341 689
AB3507 1.2% 229,248,737
49201 0.8% 227,879 274
40224 1.1% 227,548, 290
45858 1.0% 225,791,893
49002 0.6% 222,463 395
49738 0.1% 215,744,147
49509 0.4%: 212,766,600
49501 0.8% 206,234, 091
49504 1.3% 201,887 089
458838 0.4% 198,558,809
49451 1.0% 191,953,305
49534 2.9% 190,506,919
49203 1.9% 189,383,094
49431 0.3% 180,517,779
...f{ 49048 1.9% 180,227,913

Gile@ 49544 0.4% 177,467,056 w

__z=eWlENE  Total 0.8% 23,109,628,502 120,814 239,041
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rilling down from the macro to the micro

Consumers Energy Industry E)(p|0rer Electric Gas
63 Count on Us*

Electric Use Tier Industry Decomposition Tree

iEIEEE;a” = Industry Sector = Industry Group & Customer Name & County = Premise
[a]
Nep;-ct 9:-"9 manufacturing COther Nonmetallic Min..

Remaining 90%:

—
Orther Nonmetallic M...
2,222 154,450

Manufacturing
5,278,581.476

| L]
Imndustry Mot Provided Motor Wehicle Parts M.
3187, 348,577 1,079,986,291
| ]
Retail Trade Plastics Product Manuf...
1,919,321,480 917,634,002
| |
Educational Services Foundries
| 1,121,706,995 420,066,243
I | |
KWh Lise Wholesale Trade Motor Vehicle Manufa...
23,109,628,502 1,113,071,502 368,247,190
| |
Health Care and Social... Cormverted Paper Prod...
1,104 638,249 344 535,967
| |
Fublic Administration Pharmaceutical and M...
878,505,923 309,124,814
u .
Accommodation and F... Dairy Product Manufac...
671,501,867 256,253,869
| |
Agriculture, Forestry, F... Cement and Concrete ..
627,680,205 253,890,788
n -
(_Z):['e_r_s-e_rl:'i_ces fexcept .. E_S[a_'r:l a_nd C_)ilseed mAilli...
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Personalized energy optimization recommendations

22

Account Number:
r 1
Solutions to Consider Top 5 savings across all consumers
Click on each icon to learn more
2t Heater
Controls
Add Doors

Strip Curtains

e ©® o

Lighting HVAC Energy Management

HVAC Fans or Pumps

Door Gaskets

Evaporator Fan
Controls

Night Cover # ‘

10k 20k 30k 40k SO0k
Electric Savings (kWh)

©

Refrigeration

| v PP ities for Savings

Energy usage @

ENERGY USAGE EMISSIONS
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Time of Day
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Evening

g 3 B E = z

< = S = a Bt

s S b= =1 S 8
Time of Year

-_— O —

25 50 75 100 125
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Odoo

How We Can Support You

Explore Energy Efficiency Projects

Find & Contractor

Get Instant Discounts from a Distributor

Talk with an Energy Advisor

12, uef
12w
12,Am

=
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Data models to close the gap to goal

Incentives | Savings | Lifetime Savings | Capital Incentives | kW Sawvings | Program Type Paid Summary | Paid Summary | Project List
cm@ Program Forecast - Savings S Gas
o Cournt on Lis® Predicted savings and incentives based on applications already received.

Program Year, Month Program Type Group

(Blank) 2018 ~ Al ~

333M 332.64M | 100.05%

kwh Savings Predicted

kwh Savings Paid YTD kwh Savings Goal kwh Savings Paid %

Electric Savings and Goal

@ kwh Savings Paid @ kwh Savings Predicted @ kWh Savings Goal

r
100M

80M
w .-‘
= +
£ 60M s
o H
" J
= ;
B -

aoMm "«.‘_ K

20M el o .- -

oM |
January 2019 February 2019 March 2015 April 2019 May 2019 June 2019 July 2019 August 2019 September  October 2019 MNovember December
2019 2019 2019
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Questions
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WHEN TRUST MATTERS

Thank youI

For further information, please Contact

www.dnv.com
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https://www.dnv.com/energy/contactme.html?RequestId=229216&cID=RBDbnmTqF4E%3d

