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Welcome to the IDEA Webinar Series

- The webinar will start promptly at 1:00pm EDT (Boston time) and is scheduled to last sixty (60)
minutes; including time for questions.

- Please mute your phone during the webinar. All lines are muted.

- If you are having problems with video or audio, please send a note via the Chat Box function on the right
side. Click the Chat box and choose — “Chat privately to CherylJacques (host)”. Or call to IDEA at

+1-508-366-9339. .

- Questions to Presenters: Please enter your Questions in the Q&A box at the lower right of the screen.
These questions will be moderated and addressed as time allows. We plan to handle Q&A at the
conclusion of the presentation.

- Survey: Please complete the brief on-line survey following the webinar.

- Webinar Download or Streaming: Webinar will be recorded and available via download or streaming.
Slides will be made available in pdf format. Please visit www.districtenergy.org.
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THE STATE OF THE ENERGY
MARKET TODAY
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World of Energy

Corporate Sustainability = Regulations and Policy New Technologies
and Capabilities

Utility Industry Building Energy
Transformation Management



Utility Industry Facing Transformation

Growth of non-dispatchable generation (solar & wind)
driving value of load flexibility

Aging Infrastructure — wires & power plants — drniving

capital investments & rate increases

New Electric GeneratngCapacity Additons (GW
Coal Plant Retirements (GW) gCapacity (GW)

B Renewables

14
12 30 = Hydro
12 ' m Nuclear
77 2~ Announced
f I I A m Completed .
Gas
0 — B IZI EE am n I I J 2 ﬂ - = -Coal
2:8: gE:ﬁﬂIEEtEE% g e N B & =
i
& 8 & s 8 & ﬁ ﬁ ﬁ E ﬁ E:?,

Flat energy sales — but increasing peak loads — increases

value of ability to shape & shift energy use Growing Capital Expenditures by U.S. Utilities

we CapEx of EEl RegulatedUtilities (49 LargelOUs) e 1128 s

PP indexed) Rnlhng Last12 Mnnths e o

- L S

i b

-
Prnmary energy consumpbon
(indexed) -

o
wr L

4 Q1 @ O o4 O G O O O U O o4 O T O o4 o

ar
1990 9s 2000 05 10 "7 012 2011 2014

1.8

indexed o 1990 levels
1.6

1.4

1.0

08

Sources: BNEF, EEl, EIA, S&P, Houlihan Lokey



Evolving Structure of Power Supply

" Past
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Load Flexibility Becoming Increasingly Important

Source: Bloomberg New Energy Finance



Buildings and Industrial Sites Can Help...

Leveraging Buildings as a Resource™ (BaaR™) for the Grid

Over 5 million buildings across the United States

pace

158,000 157,000 1,012,000 796,000 389,000 3,806,000

Buildings can provide capacity.energy,
and ancillary services to the grid.

188GW of peak reduction potentlal

Sourcs: FERC, GAO-14-T3 Bsctricity Marwats



Enabling Buildings as a Resource™

Traditional
Building

Dispatch
Sl signal

Storage &
Advanced

Controls

Building
response

Site-to-Cloud
Integration
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Thermal Energy Storage Value

According to Western Cooling Efficiency
Center at University of California-Davis,
the traditional 10 day average
methodology for measuring the impact
of demand management technologies
underrepresents the value
of thermal storage by as

much as 77%

Source: Western Cooling Efficiency Center at University of California

Because it does not adequately account for
shifts in building loads due to extreme
weather, holidays, or weekends.

“The value of Thermal Energy Storage
systems are more accurately
quantified when based on

1-IN-10

heat event (hottest hour in 10 years)
method - which is how many other
utility investments are evaluated”
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A Proven Resource
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Paul Valenta,
Vice President of Sales & Marketing, CALMAC portfolio at Trane

VALUE OF THERMAL
ENERGY STORAGE
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What Can Thermal Energy Storage Do For You?

14



ASHRAE® 90.1 Base Building

Non-Storage Electrical Profile
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30% Better than ASHRAE 90.1 Base Building
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30% Better than ASHRAE 90.1 Base Building

Partial Storage Electrical Profile
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Basic Schematic

Back Pressure

- Regulating Valve
X

b
Air Handlers
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Building Resiliency Design Day
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Building Resilienc

Excess Capacity Design Day Conventional Design
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Building Resiliency

Excess Capacity Design Day Conventional vs Ice Design
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sStorage System
1400 7 (2) - 400 Ton Chillers
3,900 ton-hrs. Storage
1200 -
1000
800
600 -
400 +
200 -+
0 4 1 | o ! pr— P *Q e o * [ — - pr— T
N g o A O AN N e \» A 9 AN 21



Building Resiliency
Design Day with Ice Storage
otorage System

(2) - 400 Ton Chillers
3,900 ton-hrs. Storage
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Building Resiliency

Design Day
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Building Resiliency

Design Day Conventional Chiller Failure
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Building Resiliency

Design Day Ice Storage Chiller Failure
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How Do You Pay For Energy Storage?

Electricity iIs

| 1.

at night or more!
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The Demand Charge Effect Simplified

Duke Power — Progress Rate LGS-42A
Energy (usage):
Day: $0.052/kWh
Night: $0.052/kWh

Demand: $11.91/kW/Month

How big an effect is the Demand Charge?

27



The Demand Charge Effect Simplified

Duke Power — Progress Rate LGS-42A

Energy (usage):

Day: $SUBSa4Th $0.124/kWh
Night: $8:062/KTVh $0.052/kWh

Demand: $EH84#7/Month

Energy is up to 58% less expensive at night

For a daytime peaking buildings cooling




TRACED?® Life Cycle Analysis Shows Savings

Monthly Utility Costs

$12,000

$10,000

$8,000

$6,000

34,000

$2,000

S0

January February  March April May June July August September October ve
WAt1T W At2 WAI3

Ratcheted demand charges o



Places with Energy Storage Potential




Sustainability
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New research shows that
thermal energy storage
”_j Increases

the utilization of renewable
energy by as much as 50%.
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By The Numbers

97-99 % Round trip efficiency
* No cycle degradation
Repeatable Performance
+ Re-deployable
 99% recyclable or reusable

« 89" diameter
102” tall
« 2,000 Ibs. to ship
* 16,900 Ibs. operating

» 160 useable ton hours
16 tons - 10 hours

» 20tons - 8 hours

« 25tons - 6.4 hours

— R

Partial storage footprint is about /s of 1% of conditioned space

40 Year Useful Life 15



What's in Your Building?

Buildings with energy agility and energy awareness
can have the lowest cost of operation

1000

Discharge Thermal Discharge Thermal

& Battery Storage & Battery Storage
800
600
400

Charge Thermal Charge Battery Storage Charge Thermal
& Battery Storage & Battery Storage
200
0
4 8 12 16 20

wee Net Building Load Net Building Load Post Solar === Net Building Load Post Solar & Storage 33



Energy Awareness

ST

DER portfolio
Increase resilience

and improve
sustainability

Thermal & battery
energy storage
offer greatest peak
load shift potential

Demand management,

Controlled.

Measureable.

Visualized.
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Exterior System Locations

Rooftops Total Burial

Partial Burial

395



Exterior System Locations

.-ﬂ - '_ ..“ ‘-»&'E# me

At Py = -'"""

Outside on slab
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Interior System Locations

Parking Garages

Basements
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Joe Riemer,
Product Support Leader

THERMAL ENERGY STORAGE
CASE STUDY
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University of Arizona

V-
| Situation

* Electricity
-  Purchase at 7.5-8.5cents / kWh
-  Generate at 4-5 cents / kWh

* |ce flattens the load profile
- Helpful in utility rate negotiations |

( Physical Plant

* 3 chilled water plants (total)
- 21 chillers
- 33,000tons

* All plants connected

* All served by Trane Tracer® control
system ) 39




How Can The Ice Be Better Utilized?

* QOperate turbines more hours

o Utilize ice with other infrastructure

40



Combined Heat and Power (CHP)

(.

6.9 MW, gas-fired turbine generator

Auxiliary 1.7 MW steam turbine generator
33,000 pph (pounds per hour) of 125-psi steam

-  Medical Center
- Sclences Center

{?r: Fully utilized during the day

€ Night-time
« Campus electrical loads low
« Need for sterilization, laundry, etc.
 Needed to run boiler

. d



The Twist — Fire & Ice
G:

Operate gas-fired turbines
- Higher efficiency

2 Heat recovered for Medical
Center

s Boilers off

Make ice
- Operate chillers to produce ice
; Fully load turbines

- Tower temperature reduced at
night

Operate gas-fired turbines

: Heat recovered for Medical
Center

- Bollers off

Melt Ice
- Peak load reduction

42



University of Arizona Ice Plant

* 156 Ice tanks
e 23,400 ton-hours

* |ce storage saved

$423,000 /year
(up to $38,000 /month)}

43



It Worked So Well... More Storage Was Added

» 1,250 ton chiller
» 7,350 ton-hours (49 tanks)



‘Ice storage has given us the
flexibility we needed to maximize our
efficiency with the production and
use of energy.™”

University of Arizona

45



CREATING A HOLISTIC
ENERGY PLAN
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Questions?

jriemer@trane.com
paul.valenta@irco.com
owen.smith@irco.com

TRANE

QFD Ingersoll Rand.



