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2020 Energy Education Offerings

» Energy Management Trainings - For time being, we will be offering 2-3hr Webinars
» Seminar 26: ASHRAE Learning Institute; instructor & dates are still being worked

» Evaluation Methods for High-Performance Green Buildings

» How Smart, Efficient, Sustainable Systems Lead to Improved Resilience

» Building Science Principles Certificate of Knowledge
» Online course and exam, created by Building Performance Institute
» Reference Guide and online course with self-paced video + section quizzes
» Arkansas’ Online Course Content being developed currently; will launch program this quarter
» Geared towards those persons who work with residential and light commercial buildings

» Home Inspectors/Auditors; Service Providers; Equipment/Window installers; K-12 Facilities personnel;
homeowners, renters; Sales Reps; Remodelers and Home Improvement contractors; Realtors; Architects

» Building Operator Certification
» Licensing Agreement was signed (late March) and marketing plans and logistics are in the
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Today’s Agenda
Introduction
Energy Information value streams, why is it important?
Methods to capture and track energy information
Overview of typical energy information sustainability features
Degree Days (used in weather normalizations), what’s a degree day?
Interval Data, what types of problems can you spot?

M&YV: Measurement & Verification of Savings, why is it important?
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Today, energy makes modern society possible.

Cheap and plentiful energy has replaced human labor.

Annual U.S. energy consumption of about 100 quadrillion BTU is the

equivalent of BTU per day for every man, woman and child.
At BTU per food calorie, that’s the equivalent of every person having a
support staff of laborers working just for you seven days a week.
one million
four

100
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Energy Information is Foundational to...Everything Else

Energy Conservation

Energy Information
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- Utility Bill

= Accounting

EnergyCAP.

derives value from
Energy Information

y & Building

7 Operations
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(*m_) Weather 1, ;1 EUl-energy .~ Energy, utilities, &
%% normalizations utilization index ] sustainability reporting

-7 Carbon footprint

@A Public dashboards
reporting

9}9 Maps & snapshots

? Benchmarking

Performance
M&V cost p= Automated vs. targets

2 avoidance | | (2% ENERGY STAR
=" calculations interface
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== Bill Audits "1 Accruals
Energy o Automated
procurement . _ ‘1‘21333070@ bill entry
Utility Bill (EDI, OCR)
: « =.. Accounting
—, ¢ GL Sy @ Budge
— distribution uagets
= $ Utility bill Campus
=9 A/Pinterface | GUM chargebacks
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.

Onsite
renewables
tracking

7

\.

Smart meter
interval data

Ongoing building
commissioning

Identification of
potential problems

|
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Manage onsite
generation and
distribution




EnergyCAP.

Bill Processing

Bill Formats: EDI or flat files, paper, scanned images,

website capture, etc...

Bill line items are associated
with meters and accounts to

form bill records

Eversource [CL

0618/2019-07/18/2018

IEvERSOURCE] ateh 3D days
Aczoum Verdar
5126962505819071801110 072018 At
Invoice mumber Accourting periad Sratemert dave
Servicz address
+185624_EVERSOURCE_51360625058_20190718 5T
Comrol cade sno
Total Cost
due D3/1672019 5 23871
GEMERATION SRVC CHRG 5 a3.99
Gereration Use -
TOTAL SUPPLIER SERVICES
rfo_Cost
TRANSMISSION CHRG 5 1334
s Lce -
TRANSMISSION CHRG
s Lice § 215
DISTR CUST SRVC CHRG g 9.44
Custamer Charge 8
DISTR CHRG PER KWH 3 70.42
o Lise -
ELECTRIC SYS IMPROVEMENTS
nfa_Lise ] 1.07
ELECTRIC SYS IMPROVEMENTS 8 1.81
fo_Lise B
REVENUE ADJ MECHANISM 3 0.89
i Lise 8
REVENUE ADJ MECHANISM
fo_Use: $ 008
CTA CHRG PER KWH 5 07
i Lize -
_ch DELIVERY CHRG 490.8 kWh g 498
_F;h;‘ICC DELIVERY CHRG 736.2 kWh 5 6.55
COMB PUBLIC BENEFIT CHRG
s Lice § 1545
TOTAL DELIVERY SERVICES
fo_Cost
Meter Subtotal 1227 kwh $0.195 / kWh $ 238.71
PREVIOUS BALANCE
TOTAL SUPPLIER SERVICES
fo_Cost
TOTAL DELIVERY SERVICES
fo_Cost
Current Charges (ECBC)
o_Gost
Amount Due (ECBC)
Total Pay Amaunt
Account Subtotal $ 0.00
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Time Series Data

Comes from: Submetering systems, And is used in interval data
utility company databases, file charts, reports, chargebacks
uploads, manual keying of meter reads
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Audits & Flags

Validate bill data, assign flags, report on cost recoveries.

Edit Bill

= Billing period is outside the bill's start and end dates

525 HURLEY AV - ELE
[GOV-110 084 305 009]

Account

AccountHistory — Note

02/16/2016-03/20/2016
01/20/2016-02/16/2016
12/18/2015-01/20/2016
11/18/2015-12/18/2015
10/17/2015-11/18/2015
09/17/2015-10/17/2015

Equipment Shed - ELEO1
[GOV-BUILDING_I-ELED1
Electric Meter

—_——
1,976.889 kWh
Daily Use (Actual)
———

§225.35
Daily Cost (Actual)

S 0.114/kWh
Unit Cost (Actual)

1

v 126%

v 94%

A 37%

$6,667.64
$6,084.51
$8454.11
$791218
$6,634.58
$6,958.31

T 2

~ |January 2019

~  Billing per

525 HURLEY AV
Baltimore, MD 21223

Service address

stat | 0172012016 |
Days 27
Billing Period | January ¥ | | 2019 A |

Estimated

Electric charges
Charge

Maximum Demand
Demand

WGL Energy Svcs electric charges
Generation Use

Energy Tax
Info_Cost

Potomac Edison
[POTOMACEDISON]

Cancel || Save

Vendor
End 02/16/2016
Amount Due S 6084.51
Control code sample
¢
$ 2924.65
129 kw
53376 kwh $ 3159.86
s 1111.90

« Billing period is outside the bill's ptart and end dates

Account History

Timeline Mot

Flag Details

SYSTEM

07/24/2019

Bill flagged as Audit Exception.

= Billing period is outside the bill's start and end dates

525 HURLEY AV - ELE
[GOV-110 084 305 009]
Account

525 HURLEY AV
Baltimore, MD 21223
Service address

Approved Exported to AP Exported to GL More actions =

Resolve

Assign
Potomac Edisdp| Update
[POTOMACEDISGmT BT
Vendor
sample 22159
Control code Bill ID

Close

2 & D a

| 01/20/2016-02/16/2016 |
27 days
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Audits & Flags

True positives vs. false positives are a challenge!

900.0001 °

800.000,

700.0006,

600.000{ °

Value Per Day

500.0007 L ]

S

400.0007

300.000,
28.000 38.000 48.000 58.000 68.000 78.000

Average MDT

M Actual W Predicted MW Currem Bill
Powered by
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Reporting

Customize reports, auto-email distribution.

Energ yc AR EnergyCAP DEMO Search ? 4% 2

1 Bill: 23281
—
Report-09 - Bill PDF X EnergyCAP. ot
1 approved  Exportedtc  Expartedta  vendor bill
H s
Bill Accounting PDF Excel ActualData Line tem Cost Generates a standardized PDF format for all included fan 2017 20161205-UPDATE
bills - bill. Each bill includes relevant e -
ol o ills - one page per bill. Each bill includes releva —
date information; all bill lines; Billing/Account Period; Conl Code
I.asllm oms;ﬁos s Calendarized use, cost, and unit cost trends (charts); Aceount: 414 Water street - LE [NE-S5017977137] Average Dally Use
s . ] P —
[estionibpdstel D102 approval status; indicators for void, accrual bill, T -
estimated reading, AP exported, GL exported, vendor S o
N = X Meter: ~ Kraige Courthouse - ELEO1 [NE-BUILDING_E-ELED1] £ e
bill, chargeback bill, and held from export; workflow Buiking: Kraige Courthouse INE-BUILDING ) 0000
history; and General Ledger information. PDF < P eV e
includes clickable links to each bill's associated NGRS BRI 18
Vendor, Account, Meter(s), and Building(s). Also PEPCO iecuic charges s2u5520 e Coperes
includes a link to open the bill directly in the WL Energy Sucs electrc charges $386323 = J
. 2 1. Maxir Demand 155 kw -
— application. Includes improvements over BLO7 e — n
= . reports. (SSRS Generated Report) Enery Tax o
—— Administrative Credit (Delivery) f Ao e pe s
- ey Average Unit Cost
Balance Forwarded (Supriy)
Credit ::
Power Fee £
Filters Energy Charge (Delivery) _"E
1 Franchise Tax (Delvery) )
Search filters . . ] — | Gross Recsipts Tax Delivery) Apr 1 .. Ot O et
Account is Active equals l ENErgyCAP.  energycar bemo Late Fee (Delivery)
Optional i o 1 e [ —
revious Betance (Delivery)
Account is Active : Account Name equals MIE | Fnergy Use Percentage Cost Percentage Total Amount Due -
| -0 ol Use 54.720 o
B Account Name Billing Period prior year v b ‘ e =
Account Period OnPesk Use 11520 K
Chargeback Bill equals Paga1 1282018 11:18 AU
Accounts in Cost Center Name:
Batch
Bill Accrual Flag m........-,:: uniccost z.._,,u;.m Uit Cost mm
o Electric 314/809,030 kWh $0083/kWh 1.074,443 MMBru $27.370/MMB $29,407.626
Steam 5324315 kb $5.363/kb 6122962 MMBtu $4.664/MMBtu. 328,556,624
Natrs s Fr—— sostsyraean 2385025 e s | s
Water & Sewer 84871 Kgal $18.460/Kgal 0 MMBu $0.000/MMBtu. $1.566.739
weer o783 ke . o e sooo0pme 515730
Mons $a49,100
uzﬁ.: 2561 Ton $31233(Ton 0 MMBeu $0.000/MMBtu. $79.987
Sewer 69,665 Kgal $0.973/Kgal 0 MMBu $0.000/MMBtu. $67.801
Solar PV $37.909
e o en sso0m6 515 e [ asss
Vacant Natural Gas 110 CCF $1.961/CCF 0 MMBu $0.000/MMBtu. $216
Vacant Electric. 854 KWh $0.242/kWh 3 MMBu $71.009/MMBtU $207
pager p— CreroyCAR
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Benchmarking
Compare buildings and meters using extended benchmarking.

Savings Opportunity If Reduced to Average

Classroom Building
Science Laboratory
Performing Arts Center
Research Station
Gymnasium

Mall Store C

Mall Store B

HR Center

Mall Store A

Mall Complex

Central Services
Tenant Unit C

87 Prospect - Computer Center

FElm@EA

$486,580 (%)

$346,089 (%)

$165192 (%)

$100,551 (x)

$60,898 (%)

$51,300 (%)

$50265 (%)
Meter Mame Meter Code Calendarized Unit Cost Jan 2017 - ™ Jan 2018 - % Difference

($/MMBtu) Dec 2017 Dec 2018

Vacant - ELEOT VACANT-ELEO1 I $78619 $0000 -1000% ¥
[Capitol Complex - NGO2 GOV-BUILDING_A-NG02 —— $78.021 $85691  98%
Central Campus (Main) - ELEOT CENTRAL CAMPUS-MAIN-ELE0T R $42.007 $34412 -181% ¥
Building J - ELEDT PROP-BUILDING _J-ELEO — $42.007 436078 -141% ¥
Maintenance Office - ELEO1 GOV-BUILDING_H-ELEO1 — $41.060 §37966  75% ¥
Building H - ELEOT PROP-BUILDING_H-ELEQ1 —— $41.060 437966  -T5% w
Building J - Common Area Share - ELE SPLT-BLDG J-COMM AREA SHR-ELE R | $40.389 436065 -107% w
Building | - Common Area Share - ELE SPLT-BLDG I-COMM AREA SHR-ELE N | $40.388 36066 -107% ¥
Barracks - ELEDT GOV-BUILDING_F-ELEOT — $40.388 136632 -93% ¥
Anderson - ELEOT MFG-BUILDING_F-ELEOT — $40.388 136632 -93% ¥
Common Area - ELEO1 PROP-COMMON_AREA-ELEQT — $40388 436632 93% ¥
Building H - Comman Area Share - ELE SPLT-BLDG H-COMM AREA SHR-ELE - $40.385 $36056 -107% ¥
Research Station - ELEOT GOV-BUILDING J-ELEO1 — $39.865 $30886 225% w
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Mandatory benchmarking and reporting
legislation is sweeping the country.

Mebr, 'sa

. Ind

nited Staf.’" St. Louis N
Ma. " [

Kans.

s Mandatory
Policy

= ‘oluntary

https://www.buildingrating.org/jurisdictions
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EnerayCAP.

BuildingRating
SHARIMG TRANZPARENCY FOR &
MYORE EFFICIENT FUTURE

Jurisdiction Updates

Arkansas

Arkonzos Act 1494 of 201

Policy Descriprion: Arkanaas Act 1484 of 2009 requires oll stote agencies

There are no updates for this jurisdiction.

Related Documents
that pay wtility billa to submit benchmarking reprots through Energy Star

Portfolic Manager. There are no updates for thie jurisdiction.

BAuthority in Charge: Arkanaos Energy Office
Tool Hame: ENERGY STAR Portfelio Manager
Relevant Links: Arkansas Act 1494 of 2009

Building Types Affected Size Complionce Deadline
Public/Government ALL 2017-03-18

Transparency:

Required Tronzparency: No

Reporting:
Required Reperting: No

Utility Requirements,/Support:

Urility Requirements/Support: No

Verification:

Verification: Na

Compliance:

Compliance Enforcement: Yea
Araa of Buildings in Complionce: 25,000,000 5q. Feet

Additional Program Information:

Audits: Yea

The Arkaneoa Energy Office was required to conduct on energy audit of every state agency within 5 yeara of
the legizletion's adoption.

Partners

https://www.buildingrating.org/jurisdictions
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ENERGY STAR

Automatically submit building data to Portfolio Manager.

Actual Data = Calendarized Data  Normalized Data  Savings  Properties
Summary  Commodity Monthly Greenhouse Gas  ENERGY STAR
Updated 9 months ago
ENERGY STAR Rating Trend I ‘
100
._.J___.__‘__.__q.——o——ﬂ'——o-._._‘_’__‘__._.__’___.___.
90 | -
Current rating g 60
= a0
20
ENERGY STAR B v ot
B R
. Rating History with Messages
Rating  Month  Year Rating Date Bldg kbtu/SF non-wthr Bldg kbtu/SF fora 75 Bldg kbtu/SF wthr  Label Eligible = Source kbtu/SF non-wthr
0 Apr 2017 04/25/2017 822 83.8 false 137.0
92 Mar 2017 03/25/2017 BOD.6 82.2 false 1343
. 90 Feb 2017 02/25/2017 822 83.9 false 1371
. 291 Jan 2017 01/25/2017 814 83.0 false 135.7
92 Dec 2016 12/25/2016 80.6 822 false 134.4
A 85 Dec 2015 11/30/2016  87.2 89.1 false 1522
C 90 Dec 2015 11/30/2016 82.8 84.8 false 138.6
E I | e r A P . 0 Dec 2018 11/29/2016 false
® 0 Dec 2015 11/29/2016 false
. Bl Nov 2016 11/25/2016 814 831 false 135.7
90 oct 2016 10/25/2016  B2.2 83.9 false 137.1
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Dashboards

Communicate and manage via user-configurable dashboards.

@ Utility Bill Accounting

Bills Created: Last 7
Days

252

Bills Held From Export

0

Commodity Charges: 1 Year

Cost Center Rank
Steam Plant - Vendor Bills
Steam Plant - Production
Heinz Towers

Fund A

2_Vendor Saurces
z_Workflow

Fund B

Smith Offices:

Top 15 Vendors Costs: 1 Year

ton Suburban Sanitary Commission

n Gas

Top 20 Cost Center Costs: 1 Year

Cost Center Totals: 1 Year

@ Energy Management Dashboard

Monthly Gost Trend

—_—_ \‘_\
s T e

15000

10000

o

Cost Aveidance Savings By Year

Jn Feb Mar Ap May i Ju g Ses

03/13/1905

Latitude
40.7311520

Primary Use
Total Area
12,951 SqFt

$34,909

Electric

23.7% ¥

Electric

237% Y

oo

Mo Dec

% 4 Washington Square North

New York, NY 10003

H Cost Year-to-year

s
|_Fik

s
s
W

Use Year-to-year - Calendarized

Monthly Use Trend

o

MuBt
§

Cost Avoldance Savings : Inception-Mar

2008

Longitude

A

s Fen Ma o As May

-73.9957300

ENERGY STAR

v
23.7%

Feb 2017-Jan 2018

$26,626

KWh

M Mg Ses O M Des

a /s

535,845,777
Earce

§33,313,193
ctusi

Intensity

Carbon Footprint

0

w0

Metrie Ton

2m,

# | Commodity Cost s

[ ="
I b G,

e & Semer

B timous Omce
Metnae

I Carton Do

2015 i i 287D
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A Kiosk or Screen in the lobby to encourage and
motivate conservation?

Tt

Of those who tried it, a survey showed twice as many said “ineffective
and quickly ignored” as said “a valuable energy conservation initiative.”
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Carbon Footprint

Calculate carbon footprint using provided EPA emission factors or use your
own factors.

Actual Data | Calendarized Data  Mormalized Data  Savings  Properties

Summary  Trends Monthly Greenhouse Gas Demand

Calendar Year Emissions - CO2 Equivalent m
600
g 400
= 200
0
2017 2018YTD
B Mitrous Oxide [ Methane [ Carbon Dioxide
Factors Linked - 21
Start | End | Type | Factor | CO2 Equivalent | Source
m/o2010 12320 Carbon Dioxide 1.350.021600 1.000000 eGRIDZ0N0 (by State) - reference I
eGRIDZ010 V1.0 [02/2074]
01/01/2009 1243172009 Carbon Dioxide 1.231.969700 1.000000 #GRIDZ00Y (by State) - referance
eGRIDZ00 V1.0 [04/2012)
01/01/2007 12/31/2008 Carben Dioxide 1,337.639700 1.000000 eGRID2007 (by State) - referance
eGRID2007 V1.1 [12/2008]
01/01/2005 12/31/2006 Carbon Digxide 1.352.265200 1.000000 eGRID2005 (by State) - reference
eGRID2007 V1.1 [12/2008]
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EPA eGRID

How clean is your electricity?

Map of eGRID Subregions

A

https://www.epa.gov/sites/production/files/2018-
02/documents/egrid2016 summarytables.pdf



https://www.epa.gov/sites/production/files/2018-02/documents/egrid2016_summarytables.pdf

CAP.

1. Subregion Output Emission Rates (eGRID2016)
Total output emission rates Non-baseload output emission rates
eGRID Ib/MWh Ib/MWh Grid
subregion |eGRID subregion name| Ozone Ozone Gross
acronym co, | cH, | NO | coe | A" | season | so, | co, | cH, | No | coe | A" | season | sO, |Loss(%)
NO, NO, NO, NO,

IAKGD ASCC Alaska Grid 1,072.3 0.077 0.011 1,077.3 6.5 6.5 0.5 1,367.8 0.110 0.016] 1,375.0 6.8 6.7 0.7 5.25%
JAKMS ASCC Miscellaneous 503.1 0.023 0.004 504.9 7.0 6.5 0.6 1,533.8 0.068 0.012] 1,5389 218 20.8 2.0 5.25%
JAZNM WECC Southwest 1,043.6 0.079 0.012 1,049.0 1.0 0.9 0.3 1,384.8 0.097 0.014] 1,391.2 1.3 1.1 0.4 4.23%
CAMX WECC California 527.9 0.033 0.004 529.9 0.6 0.5 0.1 942.9 0.045 0.006 945.6 0.8 0.8 0.1 4.23%
JERCT ERCOT All 1,009.2 0.076 0.011 1,014.1 0.5 0.6 1.0 1,402.8 0.108 0.015] 1,409.8 0.8 0.7 1.6 4.89%
IFRCC FRCC All 1,011.7 0.075 0.010 1,016.4 0.5 0.5 0.4 1,188.5 0.078 0.011 1,193.3 0.6 0.6 0.4 4.49%
IHIMS HICC Miscellaneous 1,152.0 0.095 0.015 1,158.7 7.4 7.0 4.5 1,530.0 0.147 0.023| 1,540.2 11.8 11.3 4.5 5.35%
IHIOA HICC Oahu 1,662.9 0.181 0.028 1,675.2 34 3.2 B.6 1,637.5 0.153 0.024| 1,648.3 4.1 42 8.1 5.35%
IMROE MRO East 1,668.2 0.156 0.026 1,679.3 1.0 1.1 1.3 1,740.1 0.156 0.025] 1,750.9 1.0 1.0 1.3 4.49%
IMROW MRO West 1,238.8 0.115 0.020 1,247.4 1.0 1.1 14 1,822.0 0.154 0.029] 1,834.0 1.6 1.5 2.0 4.49%
INEWE NPCC New England 558.2 0.090 0.012 563.7 04 0.4 0.1 9751 0.086 0.011 980.5 0.5 04 0.2 4.49%
INWPP WECC Northwest 651.2 0.061 0.009 655.4 0.6 0.7 0.4 1,524.9 0.124 0.020f 1,533.8 1.4 1.4 0.8 4.23%
INYCW NPCC NYC/Westchester| 635.8 0.022 0.003 6371 0.3 0.3 0.0 1,061.7 0.022 0.002] 1,062.9 0.5 0.6 0.0 4.49%
INYLI NPCC Long Island 1,178.3 0.126 0.016 1,186.0 0.9 0.8 0.2 1,338.8 0.036 0.004| 1,3409 0.9 0.9 0.3 4.49%
INYUF‘ NPCC Upstate NY 294.7 0.021 0.003 295.9 0.3 0.3 0.2 1,018.2 0.061 0.008| 1,022.0 0.8 0.8 0.9 4.49%
IRFCE RFC East 758.2 0.050 0.009 7621 0.6 0.6 0.6 1,434.4 0.079 0.017| 14414 1.2 1.1 1.2 4.49%
IRFCM RFC Michigan 1,272.0 0.067 0.018] 1,278.9 0.9 0.9 1.7] 1,806.1 0.101 0.025] 1.816.1 1.3 1.2 2.8 4.49%
IRFCW RFC West 1,243.4 0.108 0.019 1,251.5 0.9 0.9 1.2 1,934.4 0.172 0.029] 1,946.9 1.5 1.4 2.2 4.49%
IRMPA WECC Rockies 1,367.8 0.137 0.020 1,376.8 1.0 1.0 0.6 1,688.3 0.147 0.021 1,697.9 1.2 1.2 0.8 4.23%
SPNO SPP North 14124 0.149 0.022 1,422.2 0.8 0.9 0.5 1,990.8 0.202 0.029] 2,004.1 1.4 1.5 1.1 4.49%
SPSO SPP South 1,248.3 0.095 0.015 1,254.9 0.9 0.9 1.7 1,662.5 0.121 0.019] 1,6709 1.3 1.3 2.4 4.49%
SRMV SERC Mississippi Valley 838.9 0.050 0.007 8422 0.8 0.9 0.7 1,186.0 0.071 0.010| 1,190.6 1.3 14 1.1 4.49%
SRMW SERC Midwest 1,612.6 0.082 0.026 1,622.5 1.1 1.1 2.4 1,955.2 0.084 0.031 1,966.5 1.3 1.2 3.1 4.49%
SRSO SERC South 1,089.4 0.087 0.013 1,095.1 0.5 0.5 0.4 1,453.5 0.115 0.017] 14611 0.8 0.7 0.6 4.49%
SRTV SERC Tennessee Valley 1,185.4 0.093 0.017 1,192.6 0.7 0.7 1.0 1,757.4 0.135 0.025] 1,767.9 1.1 1.1 1.6 4.49%
SRVC SERC Virginia/Carolina 805.3 0.067 0.011 810.1 0.5 0.5 0.3 1,422.2 0.111 0.019] 14304 0.8 0.8 0.6 4.49%
Jus. 998.4 0.080 0.013| 1,004.2 0.7 0.7 0.8| 1,501.0 0.111 0.018| 1,508.9 1.1 1.0 1.3 4.48%

Created: 2/15/2018
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Budgets & Accruals

Create detailed budgets, accruals, and usage forecasts.

EﬂergyCAR State of Colorado

Report-05 - Budget Report

Electric
Monthly Cost ($)

Cumulative Cost ($)

® EBudget Actual
Total to date $3,996,224  $2,897,099 - $1.099,125 ¥
Jul 2018 $854,889 $767.513 -$87375 W
Aug 2018 $833,450 $752,000 -$81450 W
Sep 2018 $827,348 $728,548 -$98,800 W
Oct 2018 $753,886 $630,944 -$122042w
Nov 2018 $726,652 $18,004 -$708,558 W
Dec 2018 $760,394
Jan 2019 $721,032
Feb 2019 $704,665
Mar 2019 $713,746
Apr 2019 $721,342
May 2019 $744,693
Jun 2019 £842,208

e T e S

Project Name: DOC-FY2017
Monthly Unit Cost ($ / KWH)

- g, e e e * e g

Monthly Use (KWH)

[ S

Cumulative Unit Cost ($ / KWH)

J— e @ # & ® @ & 5 2 & s 9
" e
- . * '
® EBudget Actual ® Budget Actual

-27.5% 45,963,773 35,175,986 - 10,787,787 ¥ -23.5% $0.087 $0.082 - $0.005 ¥ -5.3%
-10.2% 10,170,518 9,663,401 -507117 v -50% $0.084 $0.079 - $0.005 » -5.5%
-9.8% 9,851,190 9,420,999  -430,191 W  -44% $0.085 $0.080 - $0.005 w -5.7%
-11.9% 9,357,096 8,609,959 -747137T v -B0% $0.088 $0.085 - $0.004 w -4.3%
-16.3% 8,440,357 7,288666 -1,160691 W -137% $0.089 $0.087 - $0.003 w -3.0%
-97.5% 8,135,613 192,962 -7,942,651 W -97.6% $0.089 $0.094  + $0.004 & 5.0%

8,844,624 $0.086

8,234,004 $0.088

7,963,044 $0.088

8,061,674 $0.089

7,924,210 $0.001

8,349,508 $0.089

9,850,860 $0.085
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Chargebacks & Campus Distributions

National Leader in Chargebacks:
Manage complex and multi-stage chargeback scenarios

| / [ /
| B,

J'II,' Vendor 4'1, Vendor
@ Combine vendor bills ’ | ?|
} 5O
© Calculate submeter bills [z o éZ
© Calculate the difference between P— i ¢ ©
vendor bills and submetered bills I - [z ' Z o
(loss/remainder) S S IS

O Allocate the loss/remainder o
© Split the submeter bills to w w ﬁ w ﬁ w
specific facilities %
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Normalization

Apply the same weather to all utility bills to compare use from

year to year.

Actual data entered
into EnergyCAP

+ 3 Goverament > Genesal Services > | Heing Towers INE-BUILDING B

endarsed Data  Mormalzed Dats  Savege Ereigy Promcts

Commedty  Monttly  Energy Toend (ELE)

Energy Use Intensity

50000

A0

=+ -2 L - - =

a

el 0.7 of Total Use

i Sep 2017 Nomalized
20000

b b Al a1 sl ot

-~ ==

i ]

Morhily Sheam
17044 MMBt

Weather-sensitive
meter data
Not weather-sensitive ¥
meter data Apply weather from
3 selected normalization
year
Prorate average daily {
use
Weather allocation of
use based on degree
days
Monghiy Use Trend
Monshly  SERZEESIR
(% .o
N g
_':’// /“—‘ .o
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Degree Day Fundamentals

“Degree Days” is a weather analytic that is only useful in the context of building
energy consumption.

Degree days measure how much the temperature varies from a “balance point
temp” at which a building needs no heating or cooling.

Based on dry bulb temperature only
Concept developed in the 1930’s to estimate residential gas demand

BPT: NOAA's selection of 65F as the “balance point temperature” is a poor
choice for modern non-residential buildings. 60F is better.

Average annual temperature in San Diego is 65F. Average annual temperature
in Dallas is 65F. Building energy usage should be about the same, right?

In Dallas, annual A/C usage is 160% more and annual heating use is 350% of
San Diego. How can that be?

Dallas has 6x HDD and 1.8x CDD
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Location: Little Rock, AR 7] Balance Point:

Enter Postal Code, Weather Station Code, or City, State

Base Year: 2018 r f}f}mparisun Year: 2019

Menthly Degree Day Comparison (Weather Station: AREE)

T e v ] Compaton Yt Compateon Parcnioges
Month HDD CDD TDD HDD CDD TDD HDD cCDD TDD
January 702 705 557 5T -20%

February 408 433 380 400 -6%
March 223 309 TT%
April

May

June

July

August

September

October -2%

Movember -T% -8%

December -18% -18%

www.WeatherDataDepot.com



http://www.weatherdatadepot.com/
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Cumulative Cooling Degree Days per Month
(Station: ARGG)

Cumulative Cooling Degree Days (Weather Station: ARE6)

ST = = = = [ T E B B
3 25 226 683 1437 2250

2010 3 3079 3607 3811 3839 3844
2011 0 24 78 285 604 1337 2178 2896 3226 3349 3403 3403
2012 17 194 379 849 1438 2220 2902 3357 3502 3518 3550
2013 40 53 164 1000 1738 2402 2956 3126 347 3162
2014 2 3 145 1057 16058 2280 2756 2968 2981 2932
2015 0 44 1238 2009 2700 3258 3475 3523 3557
2016 H 95 1278 2085 2827 3428 3690 3733 3740
2017 49 1088 1770 2347 2800 3010 3071 30T
2018 28 1289 2003 2621 3099 3302 3310 3311

2019 20 1088 1750 2458 3123 3200 3293 3296
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Why a peak at 7am every weekday?

240

g

150

Value

120

S L

10/26 10/27 10/28 10429 10730 10/31 1171 112

o Audit Dates: __ Comparison Dates: . Highest Point: I:' Night (6pm - 6am) |:| Weekend
Wed Oct 26, 2016 - Tue Nov 1, 2016 Wed Oct 19, 2016 - Tue Oct 25, 241.44 Value
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Do we need 30kW of security lights, that stay on

until 6:30am on weekends?

240

150

Value

120

— Audit Dates:
Wed Oct 26, 2016 - Tue Nov 1, 2016

1111

|:| Might (6pm - 6am)

10/26 10427 10/28 10,29 10430 10/31

Highest Paint:
|
250.08 Value

Comparison Dates:
Wed Oct 19, 2016 - Tue Oct 25,

1142

|:| Weekend
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Why don’t we get complete nighttime shutdown

until lam weekdays?

Value

240

160

120

1026 10/27 10/28 10/79 10/30 1031 111 112
Audit Dates: Comparison Dates: - Highest Paint: I:l Night (6pm - 6am) |:| Weekend
Wed Oct 26, 2016 - Tue Nov 1, 2016 Wed Oct 19, 2016 - Tue Oct 25, 250.08 Value
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Thursday? Greater kW at 6:30pm than during the
school day.

350

300

Value

150

\ ":
rik
Mk, m ./ \\mj N\a

] ety
/ HMM/M

100

50

10/26 1027 10/28 10/29 10730 10/31 111 112

. Audit Dates: Comparison Dates: . Highest Point: I:l Night (6pm - 6am) I:l Weekend
Wed Oct 26, 2016 - Tue Nov 1, 2016 Wed Oct 18, 2016 - Tue Oct 25, 379.80 Value
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What 125 kW load did we add at 8pm Saturday
night?

I.
|
||
00 f
I
300 Il
|
[ |
200 ]‘ \ f
[ i _,..n-u"
100
112 1/3 1144
— Audit Dates: Comparison Da tes
Wed Nov 2, 2016 - Tue MNov Wed Oct
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Why did 1pm load increase by 260 kW from last

Friday to this Friday?

400
8O0
M\
700 I)""ﬁ'q hfl \Il |
| |
" fin | |
: - II
[ / -
| [ v/ \
z S0 | \ | \ J\ in
‘I | l I|J \'.L |”
| | A |
| |
300 f | | | f
| ' I |I |
| || | | | |
200 | { | \'\ J{L‘ W ] \ ‘,f
L~ ﬁ'\..vﬂ\f \.__,.w'l jL“/‘“/\\/dJ ﬁ""-\ ’J‘) |
i
00 )
1 112 1143 11/4 11/5 11/6 117 11/8 11/9
— Audit Dates: Comparison Dates: Highest Point: I:I Night (6pm - 6am) I:' Weskend
Wed Mov 2, 2016 - Tue Nov 8, 2016 Wed Oct 26, 2016 - Tue Nov 1, 814.80 kW
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We’re running a steady 150 kW load during
nighttime shutdown. Justified?

112 13/3 11/4 11/5 116 117 11/8 11/9

o Audit Dates: Comparison Dates: e Highest Point: D Night (6pm - 6am) D Weekend
Wed Mov 2, 2016 - Tue Nov 8, 2016 Wed Oct 26, 2016 - Tue Nowv 1, 514.80 kW
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Oops! Looks like the 3-week COVID-19 EMS
shutdown shouldn’t have expired on April 8t"!

Ml

8 [} b s # L ! i
i|‘ Ly ‘ J,'l. * u'lll,lh F A | | ." e I qu". l.A]l '“:’* 1 \.":I l e [30Y fa & L a1 |--llli 1 || i b
'y I"“\ IL“',I. 4 |f"l-ﬁ| L .l'u"", w..r..". m:‘ﬂ \jh "h \‘llnj'* L \.L ‘; o A W t.*-' Wﬁ*".'“ LR .“* ‘I{ld r‘ir’.'uﬂ-lu L ]rl'ﬂ,l 'rmp”
i I

Man Mar 30 Fridpr03,2020 Tue Apr 07
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You all have probably held a 17
million watt device in your hand
recently. What was it?




EnergyCAP.

By comparison, a blow dryer is
about 1,500 watts

ProSue
1600

« .2
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An accelerating car Is about
100,000 watts




EnerayCAP.

A Boeing 737 engine is about
17 million watts:




EnergyCAP.

A 17 million watt hand-held device:
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Savings

Perform IPMVP-compliant measurement and verification of savings and
cost avoidance.

Savings for Aug 2017

980,520 KWH
Actual baseline use
992,932 KWH $ 96,677
BATCC use BATCC cost
826,994 KWH $ 80,520
Actual current use Actual current cost
165,938 KWH $ 16,157
Use avoidance Cost avoidance
W Non-weather use Weatheruse M Locked adjustment B Actual current use M Use avoidance
443.3 KWH/CDD 228.27 KWH/HDD Manually Adjust Savings
Cooling Heating
MNon-weather use Weather use Cost Adjustments Cooling degree days Heating degree days
Date
Baseline BATCC Baseline BATCC BATCC AUC | Floor area Special Other Weather Easeline Current Baseline Current
> 08/02017 232356 .. 266772.. 97526k. 0.0kWh $§2597.42 S0.097 J 0 0 0 0=
» 08/02/2017 232356 . 266772 . BB660k. 0.0 kWh §2,597.42 50097 J 0 1] 0 0
> 08/03/2017 232356 . 266772 . 79794k 0.0 kWh §2,597.42 50097 J 0 1] 0 0
> 08/0472017 23,2356 .. 26677.2.. 70928k. 0.0 kWh §2,597.42 50,097 W 0 1] 0 0




EnergyCAP.

M&V — Measurement & Verification (of savings)

M&YV is “Measurement & Verification” of energy and cost savings
resulting from an energy efficiency initiative, called an EPIA by ISO
(Energy Performance Improvement Action).

“The purpose of M&V is to provide confidence to interested parties that reported
results are credible... [including] appropriate accuracy and management of
uncertainty” (1ISO 50015)

“Measurement and verification” of energy savings is necessary because
you can’t simply compare year-to-year out of pocket expenditures. You
have to compare what you did spend with how much you would have
spent in the absence of energy efficiency, in other words how much you
avoided spending.

The U.S. Department of Energy and other impartial agencies funded the
development of the IPMVP (The International Performance Measurement
and Verification Protocol) beginning in the mid-1990’s.

Today it is managed by an international nonprofit agency called The Efficiency
Valuation Organization. www.EVO-World.org



Financer . . Contract
M ties it all together!

Building Owner Designer
(Savings beneficiary) (Engineer/specifier)
©2018 EnergyCAP, Inc.




EnergyCAP.

YOUR ACCOMPLISHMENTS
ARE SUSPICIOUSLY
HARD TO VERI FY

-

SOOTTAD MS




EnerayCAP.

Four IPMVP Options

A. Retrofit isolation. Measure and estimate parameters.
(“Key Parameter Measured, Others Estimated or Calculated”)

EXAMPLE: Lighting retrofit (Measure KW reduction, estimate # of hours)

B. Retrofit isolation. Submeter actual energy use.
(“All Parameter Measurement”)

EXAMPLE: Chiller replacement (All inflows and outflows submetered)
C. Compare before/after utility bills. (“Whole Facility”)
EXAMPLE: Behavior-based program

D. Comprehensive computer modeling. (“Calibrated Simulation”)

EXAMPLE: HVAC controls retrofit



EnergyCAP.

Stipulated Savings — The non-M&YV approach

Both parties agree to the savings in advance, as a condition of the contract.

EXAMPLE: The ESCO contract stipulates that savings from this LED retrofit will be
$25,000/year

Stipulated Savings is not “M&V"” because it involves neither measurement
nor verification.

It can be a very appropriate way of avoiding the expense of ongoing M&V
when key variables are known in advance and all parties are in
agreement with the savings calculations.



EnerayCAP.

Example

Cost Avoidance=Adjusted Baseline Cost—Current Cost

Baseline cost: $1,000 KWH: 10,000

Current cost: $1,200 KWH: 8,000

Adjusted Baseline cost: $1,500 (10,000 kWh x $0.15/kWh)
Cost avoidance: $300



EnergyCAP.

Limitations of IPMVP Option C

When you have implemented several projects, it's difficult to discern the
results of each individually.

The further back the base year, the less reliable the calculations due to
many changes in occupancy, equipment, etc.

When peak demand charges are a major cost driver, there are valuation
complexities.

Non-standard baseline adjustments require engineering analysis, high skill
level and substantial time commitment.
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How much M&V is enough?

The Law of Dimishing Returns

Spend more on M&V for improved accuracy?

!
!

Best Value Cost g

Cost

. -
Benefits /

Accuracy
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Energy Management Report Guide

Energy Management Report Guide
Report-22 Monthly Building Manager Report

EnergyCAP.

EnergyCAP. ey g

Report-22 - Monthly Building Manager Report

Annandale Store
Retail 340,055 SqFt Score: 65, Date: 2/6/2019
Prienary Use Floor Avea ENGRGY STAR

Building 01/01/1954

Billing for Current Year Jan 2018 - Dec 2018

Commodity Use UOM Cost  $/SqFt Cost Percentage
Electric 3660061 kWh $351,722 $0971 = ;
Electric - 783 %
Natural Gas 86,380 THERM 64,873 0177 — i
Sewer 2923 Kgal $22323 $0.060 W Other - 72%
Water 3248 Kgal $10,145 $0.027
Total sas9062  $1.234
Cost Comparison 50 371000 Jan 2017 - Dec 2017 Jan 2018 - Dec 2018 Diff Diff %
Electric ——— $347,582 $351.722 $4,140 12% A
Natural Gas — $50.749 $64873 $14124 278% A
Sewer L] $23376 $22.323 ($1,053) 45% W
Water [] $10899 $10,145 ($754) 69% W
Current Year vs Base Year Cost Trend (Top 3 commodities)
Electric Natural Gas Sewer
-~ Jan 2017 - Dec 2017 = Jan 2017 - Dec 2017 *- Jan 2017 - Dec 2017
—o— Jan 2018 - Dec 2018 —o— Jan 2018 - Dec 2018 —e— Jan 2018 - Dec 2018
", ¥ $2300 = . =
e 4 : s i ]
A .
v .o $1008
¥ . —
13000 : 350
% P "reew 5
Use Comparison % 100% Jan 2017 - Dec 2017 Jan 2018 - Dec 2018 Diff Diff %
Blectric ——————— 3,717,004 3,660,061 (56944) 15% ¥
Natural Gas _— 69,468 86,380 16912 243% A
Sewer —— 3179 2923 (256) 80% ¥
Water —— 3667 3248 (419) 4% ¥
Weather Station: 0 5000 Jan 2017 - Dec 2017 Jan 2018 - Dec 2018 Diff Diff %
VAAN
BPT: S5F-Heat, 55F-Cool
Cooling Degree Days _ EEG_—__—— 3830 3898 68 18% A
Heating Degree Days _ I—— 1622 2015 393 242% A
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Thank you and best wishes for
health and success!

Steve Heinz, PE, CEM, CMVP

Founder & CEO

Assoc of Energy Engineers (AEE) Fellow

2013 AEE Int'l Energy Engineer of the Year
Steve.Heinz@EnergyCAP.com

¢
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z
ENERGY STAR
PARTNER

©2020 EnergyCAP - www.EnergyCAP.com



