NATGLN

Thermal Energy Storage

- Benefits of these Big Batteries
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TES WITH CHW COOLING SYSTEMS
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THERMAL ENERGY STORAGE

Energy Is stored in the form of chilled
~water or ice, for use in cooling (or
s heating) at some future time.

NATGLN



COMMERCIAL / INDUSTRIAL
TES SYSTEMS

A Ice Storage A Stratified Chilled Water
| Stores energy in anice | Stores energy in the
phase. chilled water phase.
: I Relatively small footprint, I Economical in larger
o ideal for urban applications (>2,500 ton-
3 applications hrs.)
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CHILLED WATER TES CONCEPT




CHILLED WATER TES CONCEPT
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CHILLED WATER TES CONCEPT
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SHIFTING THE COOLING LOAD

A Permanent Electric Demand Reduction

Load Profile without TES Load Profile with TES
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Peak Summer Week Generation by Fuel Type [acTuai)
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2013 Peak Load Week - Generation by Fuel Type

Nuke ®mCoal ®mCombined Cycle m Gas Steam  m Private Gas Turbine ®mWind ® Other

80,000
Friday Saturday Sunday Monday Tuesday Friday
08/02/13 08/03/13 08/04/13 08/05/13 08/06/13 08/07/113

70,000

60,000

50,000

40,000

30,000

20,000

10,000

Note — no changes to existing reserves requirements were assumed for this analysis

/f\

ERCOT | 18August 2000 18 ERCOT Public



TES ADDRESSES POWER
CHALLENGES

A Peak Power Requirements will Increase i TES lowers peak power for

the grid
A Additional Transmission i TES ‘”.“’””
reduces this requirement by 8 ForecsT e s T s
2 allowing low usage at night to
’:_, Increase, and daytime power to
decrease

1a000

A Variable Electric Power Costs i
TES reduces the need for less
eﬂ:ICIent peaker plants to Operate o0 04:00 07.00 10:00 13:00 16:00 15:00 2200

Time

14000

A Increasing Intermittent Renewable Power i TES enables renewable
power sources to be utilized more effectively.
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WHAT ARE THE BENEFITS OF TES FOR
THE OWNER?

A Energy Cost Savings i take advantage of utility rates and
rebates

I Energy Savings i 5% to 10% operating chiller plant or refrigeration
equipment at nighttime.

I Electric Demand Reduction i 10% to 40% permanent peak load
reduction of the chiller plant

A Additional Capacity i utilize the TES system for additional peak
capacity instead of adding chillers

A Redundancy for chilled water system i reservoir available for
back-up during downtime.

A Reservoir for dual applications i fire protection, condenser
water make-up, other. _
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Chilled Water TES Applications
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CHILLED WATER TES PROJECTS

A Supply-side TES Example
I Application: Turbine Inlet Cooling (TIC)
. 1 Location: Jacksboro, TX - NG Power Plant
)
A Demand-side TES Example
I Application: District Cooling
I Location: Orlando, FL 1 College Campus
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SUPPLY SIDE TES APPLICATION

EFFECTS OF COMPRESSOR INLET AIR TEMPERATURE
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URBINE INLET COOLING FOR
NG POWER PLANT

Combustion Turbine

Exhaust Gases to Atmosphere ar
&  forHeat Recovery for Cogeneration
Matural Gas or Cambined Cycle System

O
O 8 Ajr Shaft Power
O =| |Compressor ' Combustion a
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Chamber
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Chiller
Plant

Chilled Water

Turbine inlet cooling improves NG power plant performance.

NATGLN


http://www.tas.com/assets/files/Inlet Chilling adds Intermediate Base and Peak Capacity 04-07(1).pdf

JACKSBORO, TX1T NG POWER PLANT

A Scope of Work:
I New 6.0 MG TES tank

I New 14,524-ton modular CHW
plant & cooling coils by TAS

3
" A Project Performance:

I Reduced inlet combustion air
temp to 50°F on a peak day

I Increased power generation
capacity by a net 110.2 MW
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ORLANDO, FL T UCF
Demand Side TES Application

A Project Objectives:

I Increase chilled water
, cooling capacity to keep =S
° pace with enroliment s

I Minimize energy costs
associated with cooling = @ =

i Take advantage of utility B g JFen
company incentives for
off-peak energy use
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ORLANDO, FL T UCF
TES Project

A Scope of Work:
I New 3.0 MG TES Tank

I New CHW pumps,
piping and controls

I Chilled water control
strategy that takes

advantage of off-peak
electric rates
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