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What is Combined Heat & Power (CHP)

Key benefits

Traditional System

Power Plant

: - ‘

EfflClency

Electricity

CHP System

EfflClency
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Source: DOE CHP Deployment Program, 2016

SIEMENS

Distributed generation

= Higher efficiency

= Lower cost

Reliability & resiliency

Flexibility
+  Mode of operation
* Integration with renewables (microgrids)
*  Fuel

« Scalability
»  Technology upgrades

= Sustainability (lower emissions)
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CHP
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Experience and commercial installations in the US

Existing CHP Capacity (MW)

Chemicals
28%

Other Industrial
6%

Other
Manufacturing
6%

Metals
5%

Refining
19%

Paper
14%

Existing Commercial CHP Sites by Business Type (2,567 sites)

Other,

340 Sites Healthcare,

District
Energy,
49 Sites

368 Sites
Utilities, Wastewater
127 Sites and Solid
Commercial Waste
(Office) Facilities,
Buildings, 95 Sites
134 Sites
Government/ -
Military Multifamily
181 Sites Buildings,
283 Sites
K-12 Schools,

253 Sites Colleges/Univ.,
Hotels and 272 Sites
Recreation,
265 Sites

Source: DOE CHP Installation Database (U.S. installations as of December 31, 2014)
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CHP examples and case-studies
universities and campuses
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University of New Hampshire CHP
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Low emissions from landfill gas-to-energy project
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Combined Heat and Power
for Universities

SGT-300 Gas Turbine - University of New Hampshire
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SGT-300 turbine can use natural
gas, liquids and landfill gas fuels

Process landfill gas as optional
cost-effective renewable fuel

Fuel flexibility allows use of low
emissions fuel options with landfill
gas.

Reduced emissions at university
power gen site and at landfill.

CHP project delivers more than

) Up to 12MW of heating and cooling
electric power

/.BMW

electrical power output

99.02%

average availability
achieved
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Wesleyan University CHP
Proven savings of $1000/day

Need for reliable source of power
and heat

Lower power rates yet assure
reliable source

CHP project maintenance a must

676kW

reciprocating
engine is CHP

W E S L E YA N solution for

athletic facility

V E R S i S
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676 kW Guascor reciprocating
engine

CHP gas-fired solution integrated
into a microgrid project saves
$1,000/day

Siemens partner maintenance team
access assured

95%

availability
achieved



CHP projects in different commercial applications

Resiliency in critical facilities

SIEMENS

CHP plant at National Institutes of Health (Maryland, US)
SGT-600 Gas Turbine

23 MW(e) and heat requirements on campus

A
CHP plant Foster Hill Health Campus (Scotland)
501-KB7 Gas Turbine
5.2 MW(e) and heat requirements on campus
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CHP projects in different commercial applications
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Proven availability & reliability
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CHP plant at BBC Television Centre (London, UK) CHP plant at BolognaFiere Exhibition Center (Italy)
SGT-100 Gas Turbine SGT-100 Gas Turbine
5 MW(e) and steam for heating, hot water, & chilling 4.7 MW(e) and steam for heating and air conditioning
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CHP —the anchor of the microgrid SIEMENS
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CHP - Natural Gas Utility Grid

Controllable_,
Generation

...........

Limited or y
Non-Controllable)

Generation 7 » ’ ' .

Photovoltaic

Points
of Common
Coupling

Energy Storage -
Thermal / Electrical

Page 11 Unrestricted © Siemens 2017



Unrestricted © Siemens 2017



CHP Projects: SIEMENS
Key Selection Criteria

Meeting thermal and power load requirements
Reducing energy costs
Avallability and reliability

Lower emissions

Fuel flexibility
Enhanced control

Financing solutions

Life-cycle support
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SIEMENS
Summary

Combined Heat & Power offers a significant opportunity for different
commercial/institutional applications based on proven technologies

CHP is the anchor of microgrids and serves a critical role in integrating with
renewables and providing a clean energy solution

Understanding the key selection criteria in advance is crucial to designing and
building an efficient flexible CHP project
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Questions?

Dalia El Tawy

Sr. Marketing Manager
Siemens Energy
Power and Gas
Orlando, Florida, USA

Phone: (407) 920-6179

E-mail: dalia.el tawy@siemens.com

Websites: Gas Turbines

Steam Turbines

Distributed Energy Systems
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http://www.energy.siemens.com/hq/en/fossil-power-generation/gas-turbines/
http://www.energy.siemens.com/hq/en/fossil-power-generation/steam-turbines/steam-turbine-products.htm
http://w3.siemens.com/topics/global/en/sustainable-energy/pages/distributed-energy-systems.aspx

