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Background

Introduction

« Combined heat and power (CHP) is the use of a heat engine or

power station to generate electricity and/or useful heat

« Converting exhaust heat into useful energy

Pearl| Street Station

* First cogeneration, 1882, Manhattan, NY

» Coal fired

« Steam for nearby customers + district heating
« Burnt down on 1890
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Industrial application SIEMENS
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Refineries | Building Complexes

BLLLEEES

Food & Beverages Pharmaceutical

& e
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Configuration Efficiency SIEMENS
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Combined Cycle + Cogen
Eff. up to 43% Eff. up to 90% Eff. up to 94% @

Combined Cycle Combined Cycle + Cogen + District Heating

I
_ Electricity
- Er 1_4: Tel = HeatInput
\\ L] §) /7\ Electricity + Heat + Cooling

! @ L feotal = HeatInput
Eff. up to 63% @il Eff. up to 95% W

Unrestricted © Siemens AG 2019
Page 4 November 2019 Dimitry Perel — Siemens Israel

ey




SIEMENS

Iv\g,ev\uf(y for Ufe_

CHP - European Market



CHP — European Market
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Electricity production (left
axis)

Heat production (left axis)

¢ CHP share in electricity
production (right axis)
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CHP — European Market SIEMENS
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CHP Market Developments in Europe
90 r 90% (2012'2016)
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CHP - Israeli Market SIEMENS
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AIPM Hadera
150MW CCPP . Alon Tavor / Ramat Gabriel
2X Siemens SGT800 GT - 50MW (CC)
AIPM Hadera 15MW P
1 x Siemens ST

2x Siemens ST 24MW (CC)

Sugat
1 X Siemens SGT800 GT - 50MW (CC)

Paz ORL Ashdod 1 x Siemens ST 24MW (CC)

2 x Siemens SGT- A65 — 110MW
2 x Siemens ST

Dead Sea Works
1x Siemens EG500 ST - 16MW
1 x Siemens E-class GT
1 x Alstom ST

Agan Ashdod (Edeltech) 55MW

1x GE LM6000PC GT - 42MW (OC) |
1 x Siemens ST

Ramat Negev (Edeltech)
2 X GE LM6000PC GT - 42MW (OCQC)
1 x Siemens ST

Ashkelon Desilination (Delek Group)
2X GE LM2500 GT — 30MW (CCPP)
1 x Siemens ST — 23MW (CCPP)
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Decentralized plants in Israel - trends SIEMENS
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 To serve power self consumption only — mainly up to 5SMW.
« Cogeneration —only if the main equipment fits. Not necessarily optimal fit.
« Electrical efficiency as the main driver.
« Gas turbine of gas engine? 1o Jhermal consumption, MW __ ____ e e _
- o) SR R A
i 7 .a. i
6T T a D
El. efficiency 41 — 48% 25— 32 % @ i
M s S e 9 |
. . xS S |
Heat production Low High N Gase“g,_«:ei_i _____ Q ____________ _@_ ) ___Q___Q____ ____@_J
e 9 e
CAPEX Low High Gas engines i |
J 0 @ @ @ © |
1 2 3 4 5
OPEX High Low

Electrical consumption, MW
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Siemens gas engines
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Output, MW 0.18-1 Output, MW 1.02-1.06 Output, MW 05-13
El. Efficiency, % 36 -39 El. Efficiency, % 39-41 El. Efficiency, % 41 - 43
Total Efficiency, % 90-91.5 Total Efficiency, % 92 Total Efficiency, % 89-91

Output, MW 2

El. Efficiency, % 45.4 - Best in class

Total Efficiency, % 89.1
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Summary SIEMENS
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Substantial contribution to global warming reduction.
« Substantial reduction of emissions.

« Operational flexibility.

* |Israel today: 6% vs 11% in Europe.

 New 450MW quota — cogeneration?

 Engine or turbine? Probably engine...
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Dimitry Perel
Sales Engineer
Energy / Israel / Sales

Mobile: +972 54 9151571

E-mail: dimitry.perel@siemens.com

siemens.com
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