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4 e
State facilities

« 65 million ft% of buildings

* Tracking of energy use
Inconsistent; monthly utility
bills only

 Many sites cannot track at .
building level: no dedicated
meter
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EEMS Program

 First-in-the-nation Enterprise Energy Management
System for State facilities

* Funding: $10 million from ARRA funds

» Goal: Meter energy consumption at building level; provide
real-time energy data to help optimize identification of
savings opportunities

Phase 1: 410 buildings/17 million ft?
Phase 2: Additional 40-50 million ft2
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EMS/Building operations
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EEMS/Energy Monitoring
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Case Study: Administrative Office Building

Buildin . . .

T;‘I)e;l g Office Building SaVingS 3600 kWh per week
Potential: $288 per week

Anomaly: Night & Weekend Set-back "+ 11% of electricity spend

Building did not enter typical night setback
260 mode multiple times this week.
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@ ENERNOC

Get More From Energy

Energy Monitoring:

Measurement, Management, Verification, and Savings

NASEO Annual Meeting
September 13, 2011

© EnerNOC Inc.
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Two Paths to Energy Efficiency

Equipment retrofits

Replacement of aging or

inefficient systems

« Capital expense

« Payback in 6-10 years

* Modest positive cash
flow thereafter

No/Low Cost Savings

|dentification and resolution of

operational inefficiencies

« Minimal capital outlay

« Payback in 12-24 months

« Substantial positive cash
flow in just 3 years

.
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“Energy doesn’t call In
the middle of the night
and tell you that it’s
getting wasted.”

Chris Powell
Director of Sustainable Energy Initiatives
Brown University
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Energy Monitoring:
Monthly vs. Real-Time Data
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Common Belief:

“We already collect all of
our monthly billing data
and generate quarterly
reports; we really don’t
need anything more than
that.”

@ ENERNOC
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Monthly vs. Real-Time Data

Monthly data:
No insight into where waste is occurring

Real-time data:
Clear view of operational inefficiencies

kWh
" _ o e

...and a roadmap for allocating scarce resources
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Single meter; multiple facilities:
Zero visibility into energy use by any given facility

@ ENERNOC
J

17



- N
One meter per facility:

Clear understanding of each building’s energy consumption

@ ENERNOC
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Benefits of Energy Monitoring:

Hidden Savings Opportunities

ENERNOC
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Benefits of Energy Monitoring:
Reduced Demand Charges

ENERNOC
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Benefits of Energy Monitoring:
Accurate Cost Allocation

@ ENERNOC
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/The Benefits of Energy Monitoring:

Enhanced M&V
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Benefits of Energy Monitoring:
Prioritize Energy Efficiency Investments

ENERNOC
® /
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Energy Monitoring:
Ingredients
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System Components

After the installation of meters and energy data transmission hardware, Insight aggregates
all meter data, and delivers a powerful set of web-based interactive dashboards and

reports with which to rapidly analyze energy consumption. EnerNOC analyst support
ensures your team finds real savings opportunities.

#1 Real-time Metering: #2 Energy Monitoring: #3 Analyst Support:
Data collection Web-based energy data Data analysis &
and aggregation visualization

recommendations

ersACC

EfficiencySMART @ ENERNOC
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Portfolio View

@ ENERNOC
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/Energy Efficiency Dashboard
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Energy Profiling

& &
6.8 8
) Show up to 3 locations
») Show up to 10 locations
w
Q 0 Electricity Demand (kW)
ey 200 Aug 21,2011 1100 AM
8 Commonweaith of MA o g Oben Hell —UhLO4 17850 kw
Orl - Eames UML) 11.00 kW
» Community Colleges %0
e Pasteur Hall —UML21T 39.00 kW
> Heaith uman Servic
R e || s North Hesting Plant -UML39  83.00kW
» Publc Safety R 107.00 kW
® State Universities 0o Falmouth Hall ~UML22 27.00 kW
¥ Umass ]
¥ UMass Lowd!

¥ UMass Lowed!

vg UML - North Campe. |
Electric Mater $0.

> “ ANumni Libeary -~ | S

» B BallHall-uN ) Zewo

» | CondloGymnas [} fads

» [|  cumnockmall— Asg21,2011 T — Asgaz20m T
> H .

1 Data Category

» [ Kitson Hall -usaL -

» B LydonLibeary U5

» [ OineyHall-umc |
» [ osennat-unc P
ont - Eaemes i €
pasteur Hatl-umt <€)

Pinanaks Center

> Southwick Hall

UML

South Campt

Elactricity Usage (kWh)
Electricity Demand (kW)
Electricity Usage (BTU)

SETTINGS ALERTS HELP LOGOUT

o Refresh  [3§ Options (3 Add Note Export Details

[

¥ Commonwealth o._Olsen Hall -UMLO: *
Electricity Demand (kW)
o 23050 Megg 25 2001 1OOPM
[+ 160,00 Aug 23 2011 SOOAM
18595

(L]

¥ Commonwealth of . - Eames ~UMLY
Blectricty Demand (kW)

o] 25.00 Aug 282011 1200W
i+ 1000 Aug 22 2011 300F¥
1am
0ss
¥ Commonwealth of _stewr Hall ~UML2
2 Electricity Demand (kW)
—~
- o] S600 Mg 242011 1OOM
(v 2400 A 24,3011 5004V
Raoge 4 74 'm 3w 6m TID )y Viewing dats as | 1 Hour v  interval 652
065

¥ Commonwealth of ._ting Plant ~UMLY
Blectricity Demand (kW)

o 125.00 Aug 25,2011 200P%
o 5625 2ag 24,3011 S00AY
5%

— 067
Electricity Demand (kW)

o 151.22 Mg 222011 200PW
i} 3430 Augp 252011 200A¥
%6
065
¥ Commonwealth of _outh Hall ~UMLY.

Eectricity Demand (kW)
o 3900 Aug 242011 200PW

@ ENERNOC
J

33



Insight Analyst Support

Using interval data streaming from customer meters/sites, Insight Analysts will
work with the customer on an ongoing basis to explore a range of data and
metrics, including the following:

Monthly

Max/min usage

Rolling averages

Load duration curves

Baseload

Energy density / Energy intensity
Energy consumption

Daily

Max/min comparison
Weekday/weekend max/min
Weekend/holiday usage

Hourly
Load profile
Start-up conditions

Baseline data
Value expectations
Current consumption
Components

Cost data

Power Factor (kVAR)
Peak Demand Charge
Load factor

@ ENERNOC
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Insight Analyst Support

Monthly Progress Tracking: Insight Analysts will provide reports to help you
understand your energy use and inefficiencies, and to track energy

reduction & savings over time.
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-
Energy Monitoring: Payback/ROlI

Savings
Meters: 25 Energy Spend: $8.5 M
Meter Deployment?  Yes Savings Target: 5%

Cumulative Cash Flow during 36 Month Contract
$800,000

$700,000
$600,000

$500,000

Cash Flow Breakeven: 12 Months
$400,000

— $691K

$300,000

$200,000

Cumulative Net Savings

$100,000

$-
1 12 13 W 15 8 17 18 19 20 1 22 23 24 268 26 27 @ 29 30 31 22 33 34 3B 36
_
$(100,000)

$(200,000)
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Energy Monitoring:
A powerful tool for ESPCs
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ESPC M&V: Data Logger
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IPMVP

7
0’0

- International Performance
: Measurement & Verification Protocol
. Concepts and Options for

: Determining Energy and Water Savings
: Volume |

! www.ipmvp.org

@ ENERNOC
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ESPCs & Energy Monitoring

Substantial increase in savings at minimal cost

No/Low-cost savings (monitoring)

Equipment retrofits

Savings %

Time

@ ENERNOC
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Energy Monitoring:
Other funding possibilities
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Funding via Demand Response payment
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Customer Spotlight:
Memphis City Schools

pOWNTOWN

Elementary School J:

Memphis City Schools deploys
EfficiencySMART Insight to
meet budget crunch

As one of the largest school districts in the nation,
MCS needed to find a way to decrease operating
expenses — operational energy efficiency was key

@ EfficiencySMART

i

“Memphis City Schools is committed to
reducing costs across all of our facilities,
and energy plays a big role in those
efforts. By working with EnerNOC, we can
provide cost avoidance, manage utility
resources more effectively and reduce our
energy usage in the process.”

Bobby Barlow, Energy Manager, Memphis City
Schools

Industry
Education

Geography
Memphis, TN

Number of Locations
25 schools

Applications
EfficiencySMART Insight

Early Findings

Once data began streaming to EnerNOC’s
analysts, it was quickly determined that 15
schools had significant potential to shutdown
farther during off-hours, resulting in annual
energy savings potential of over $180,000 in
those schools alone!

@ ENERNOC
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Funding via “use it or lose it” ARRA funds

@ ENERNOC
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Energy Monitoring:
Anomalies & inefficiencies
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/Holiday Set-

back, Compare to Past

N

SAVINGS POTENTIAL

Total $ Savings = $1,113*

*savings from these two anomalous

DETAILS Judging from this year and last year’s data,

Day hours Savings:300 kW per hour  Industry: Government this facility should not be operating on the
Night hours Savings: 90 kW per hour  Data Type: Meter Level ~rée days after Christmas.

days alone

700

600

500

400

kw

300

200

100 |5

Thursday Dec. 30. 2010 12:00AM — Saturday Jan. 1, 2011 12:00AM

This facility is operating under its normal energy demand schedule during a
holiday period, whereas last year it went into set-back mode.

Dec 26 Jan2 This year

EfficiencySMART

I - |
| Dec21,2010 © ' |—| Jan5,2011

@ ENERNOC
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/Thanksgiving Holiday

DETAILS
Industry: Education
Data Type: Meter Level

SAVINGS POTENTIAL
kW Savings = between 180 kW and 670 kW
$ Savings = $2,626*

*total savings on Friday, February 26" alone

Each of these six randomly selected schools did not fully
set-back on November 26!, the day after Thanksgiving. In
addition, notice that High School 1 and High School 2
didn’t even set-back on Thanksgiving itself.

Electricity Demand (kW)
Nov 26, 2010 12:00PM

Middle School 1
Middle School 2
High School 1
Middle School 3
High School 2
Middle School 4

282.24 kW
312.00 kw
756.00 kW
310.66 kw
921.60 kW
239.76 kW

— I —
| — | Nov 28,2010 | Range 1d 7d 1m 3m 6m YD 1y

| Nov 19,2010

EfficiencySMART

Viewing data as L 1 Hour

v J interval

@ ENERNOC
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Case Study: Administrative Office Building

Buildin . . .

T;‘I)e;l g Office Building SaVingS 3600 kWh per week
Potential: $288 per week

Anomaly: Night & Weekend Set-back "+ 11% of electricity spend

Building did not enter typical night setback
260 mode multiple times this week.
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/Inconsistent Set-backs

SAVINGS POTENTIAL .
Week 1 kW Savings = 8,400 kW > Week 1 $ Savings . $47,900
Week 2 KW Savings = 23,400 KW Week 2 $ Savings = $131,000

16K

14K
12K

10K

EEK

2K

This facility is capable of setting back to around
3,900 kW during off-hours. Why does it not do
S0 on a consistent basis?

Week 1
$ Savings = $47,900

Jul1 Aug1
o ’__/—\r—\/—ww {
Axis o
Jun 3, 2011 mes | — Aug 9, 2011 me) RBange 1d 7d Im 3m &m YID 1y Viewing data as [ 1 Haur vJ interval
N @ ENERNOC )
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Case Study: Office building

Building Office building 30 kW in peak demand
Type: Savings - $300 per month in demand
Potential: charges
Anomaly: Morning Start-up Schedule « $3600 per year
E 180
0 2:00 AM Nov 2, 12:00 AM Nov3, 1
- N\ /

Axis &
(s e e SN oo o R & % ‘ &
| Nov1,2010 \—| Nov2,2010 ; ange 1d 8 1Im 3m 6m YD 1y Viewing dataas | 5Minutes  w | interval

Morning start-up results in demand spike
at least 30kw above daily peak demand.
A @ ENERNOC
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Case Study: M&V at office building @ of 2)

Project: Retrofit 2 Chillers with High Efficiency Bearings and Controls
Timeline: June — September 2010 | Cost: $127,000 | Savings Goal: 35% energy savings on chillers

Energy Profile: July — Dec 2010 compared to same period in 2009

260
v ) 07/01/2010 — 01/01/2011
Electricity Demand (kW)
O) Max 349.00 Jul 16,2010 12:004M
&) Min 115.00 Dec 25,2010 12:004M
Average 27248
40
(o}
I 1 Sep1 Oct1 Nov 1 Dec |
) e & 2 v ) 07/02/2009 — 01/02/2010
MWV‘MW"“’WW """Y"W‘W"'M
Zero . Electricity Demand (kW)
s - e @) Max 338.00 Aug 11,2000 12:004M
=] : = R Viewing dataas | 10|
Jul1,2010 2 | Dec 31,2010 ange 1id 8 1Im 3m 6m YID 1y lewing data as o Min 96.00 Oct 04, 2009 12:00AM
Average 22884
V] Compare To: |_| Custom
tPriorYear vJ | 07/01/2010 —:‘_,'.‘J‘J’vv”’ — a7/02/2000 5| — i,“‘“ 2010 [sist|
e

Despite this project, electricity demand actually increased from 2009 to 2010.

@ ENERNOC
J
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Case Study: M&V at office building 2 of 2)

Project: Retrofit 2 Chillers with High Efficiency Bearings and Controls

Timeline: June — September 2010 | Cost: $127,000 | Savings Goal: 35% energy savings on chillers

Energy Profile: October 2010 compared to October 2009

V| Compare To: || Custom

320
280
240
200
=< 160
120
80
40
0
Oct3 Oct 10 Oct 17 Oct24
Zero
Axis
e e " .
Oct1,2010 |— | Oct31,2010 Range 1d & 1m 3m 6m YD 1y Viewing dataas | | Ho

V@ 10/01/2010 — 11/01/2010

Electricity Demand (kW)
Q) Max 326.00 Oct 01,2010 2:00PM

tPrior‘lear vJ | 10/01/2010 — | 10/31/2010 | 10/02/200¢ —";;‘.;‘- 10

The increase in demand in 2010 was especially notable in October.

© Min 121.00 Oct 06, 2010 6:004M
Average 201.74

v ) 10/02/2009 — 11/01/2009
Electricity Demand (kW)
O Max 205.00 Oct 28,2009 12:00PM
° Min 75.00 Oct 04, 2009 2:00PM
Average 132.62
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Nick d’Arbeloff

Vice President

Energy Efficiency Solutions
ndarbeloff@enernoc.com
617.858.0077
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