Benefit of Offgrid Hybrid Power Plants
with maximum renewable penetration

Cost and emission reduction by integrating renewables into diesel plants
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1. What are the major challenges?

2. How can high renewable penetration be beneficial?

3. How does Siemens support this?
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Power [MW] Power output under STC condition
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Even if PV plant installed
capacity is designed equal to
average load it‘s only possible to
achieve 100% renewable
penetration if:
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Power output under real weather conditions
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Power [MW] Power output with clouds
25,00
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10,00 With a PV plant sized at
160% of average load
mostly sufficient RE power
can be provided even if
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Sample case study — Philippines

Base scenario: Diesel Gensets Only

Base scenario

- 7
o A7)
Genset o

. 2 Fa
DGS 1: 650kW 5 ‘

( ) 2: 650kwW I— i
3: 280kW
Load Profile Description DGS
Diesel Plant Size: 650+650+280kW
Fuel type: Diesel
Diesel cost (delivered) (USD/ 1) 1.00
. Diesel consumption (I yr) 1,752,336
E Diesel costs (USD/ yr) 1,752,336
: / Maintenance costs  (USD/ yr) 112,419
H : Total operating costs (USD/ yr) 1,864,755
Trmem Honrs ) CO2 emissions (kglyr) 4,614,477
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Sample case study — Philippines
Optimization: Wind, PV, Storage & Diesel Gensets
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Optimization

PV Size: 275 kWp
Irradiation: 1,622 kWh/m?2 y ’
Wind Size: 990 kW /{‘ 4
n Velocity: 5.8 m/s . *
Hybrid _ % 3
Batter Size: 600 kW, 220 kWh |
y Lithium-lon :f"
o 650+650+250 KW (1.85MW), P
Diesel, Temporarily off
Description DGS Hybrid Saving
Diesel cost (delivered) (USD/ 1) 1.00 1.00 -
Diesel consumption 1/ yr) 1,752,336 1,018,981 733,355 Payback Period
Diesel costs (USD/ yr) 1,752,336 1,018,981 733,355 [f‘) ~42% |:> 6.3 yr
Maintenance costs (USD!/ yr) 112,419 231,241 (118,822)
Total operating costs (USD/ yr) 1,864,755 1,250,222 614,533
Investment costs (USD) - 4,598,415
LCoE (USD/ kWh) 0.383 0.335 0.048
CO2 emissions (kglyr) 4,614,477 2,683,313 1,931,164
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Focus on customer requirements

Solutions covering the complete scope

One-stop turnkey solution

Worldwide experience in turnkey implementation

Financial strength

Credibility to attract financial partners

Lo ol el il
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To obtain further information, please contact:
till. krumbholz@siemens.com

This document contains forward-looking statements and information — that is, statements related to future, not past, events. These statements
may be identified either orally or in writing by words as “expects”, “anticipates”, “intends”, “plans”, “believes”, “seeks”, “estimates”, “will" or words
of similar meaning. Such statements are based on our current expectations and certain assumptions, and are, therefore, subject to certain risks
and uncertainties. A variety of factors, many of which are beyond Siemens’ control, affect its operations, performance, business strategy and
results and could cause the actual results, performance or achievements of Siemens worldwide to be materially different from any future results
performance or achievements that may be expressed or implied by such forward-looking statements. For us, particular uncertainties arise
among others, from changes in general economic and business conditions, changes in currency exchange rates and interest rates, introduction
of competing products or technologies by other companies, lack of acceptance of new products or services by customers targeted by Siemens
worldwide, changes in business strategy and various other factors. More detailed information about certain of these factors is contained in
Siemens' filings with the SEC, which are available on the Siemens website, www.siemens.com and on the SEC'’s website, www.sec.gov. Should
one or more of these risks or uncertainties materialize, or should underlying assumptions prove incorrect, actual results may vary materially from
those described in the relevant forward-looking statement as anticipated, believed, estimated, expected, intended, planned or projected
Siemens does not intend or assume any obligation to update or revise these forward-looking statements in light of developments which differ
from those anticipated.

Trademarks mentioned in this document are the property of Siemens AG, it's affiliates or their respective owners.

Unrestricted © Siemens AG 2014 All rights reserved.

Page 13 Siemens Hybrid Power Solutions

SIEMENS

Published by and Copyright 2014

Siemens AG

Energy Sector

Power Generation

Instrumentation, Controls & Electrical

Siemensallee 84
76187 Karlsruhe, Germany

Tel.: + 499131/ 18 — 84105

Subject to change without prior notice.

The information in this document contains general descriptions of the
technical options available which do not always have to be present in
individual cases. The required features should therefore be specified
in each individual case at the time of closing the contract.

Smart Generation Solutions
EPIE
AL:N ECCN:N



SIEMENS

Unrestricted © Siemens AG 2014 All rights reserved.

Page 14 Siemens Hybrid Power Solutions



SIEMENS

Central Control & Operation

Reliable and
secure control

Fleet
Control

Optimizer ——
= hedul
Demand T Schedules
Capacity

Fleet Generation Optimization

Generation
optimization

“» Combined solution provides highest availability, lowest OPEX and maximum earnings
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