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Flex-Plant™ combined cycles are designed to SIEMENS
enable all your resources to operate in concert

Marsh Landing El Segundo Lodi Energy Center

Commercial operation 13 Commercial operation 2013 Commercial operation 2012

Flexible Efficient Clean

The newest versions of Siemens Flex-Plant™ combined cycles
are even more flexible combining the
Low cost, clean power generation of a combined cycle
with the
Flexible fast load following capability of a gas turbine
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Optimizing the energy mix

Green energy but mostly
intermittent supply
Renewable energy

such as...

- Wind energy
— Solar energy

Siemens

Gas Fired
Flex-Plants™ can
Start Fast

150 MW in 10 min

Load Follow
Up AND Down

>75 MW/minin a2x1F

High Efficiency
Low Water Usage
and Low Emissions — even
while ramping with

SIEMENS

Flex-Plant™ Low flexibility
combined cycles base load

= Coal fired plants

= Nuclear power
lants

ydro power
plants

Siemens has been leading the way in flexible combined cycles for over a decade
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Combined Cycles SIEMENS

An advantage in efficiency

Table 1: Summary of Average Levelized Costs — In-Service in 2009

In-Service Year= 2009 Size Merchant ou POU

| (Nominal2009%) I W | SAwY: T SaRWh | gonh | SAVLY: | SMWE | EMnh | SAN. Y S Simple cycles
Smal Simple Cycle 48.9 353.65 860.11 | 86.00 204.07 66728 B6./3 | 25588 | 31163 3116
Conventiond Simple Cycle 100 3325 81107 | 8111 257 29 62643 6264 | 24200 | 2473 | 2947 1 9 ¢/kWh = 8 7 ¢/kWh

Convenfiorel Gombined Oxcle (CC) 500 Combined cycles
Conventiond CC - Duct Fired 550 74348 | 12082 | 1298 | 68237 | 11932 | 1193 | 63203 | 110.71| 1107
| Advanced Combined Curde 800 627 | 1673 | 1167 | 66104 | 10788 11079 | 61574 | 100671 1007 -
| Coal - 1IGCC 300 74738 | 11683 | 1168 | 62875 0632 083 | 62053 | 0840 | 985 1 O ¢/ kWh 1 3 ¢/ kWh
Biomass IGCC 30 65680 | 10999 | 1100 | 66672 | 11165 | 1116 | 70186 | 11758 | 11.76
Biomass Combusion - Fudized Bed Boiler 28 66349 | 10402 | 1040 | 66187 | 10075 | 1008 | 69848 | 10642 | 10.64
Biomass Combusion - Stoker Boiler 38 72641 | 10825 | 1083 | 71028 | 10587 | 1059 | 740144 | 11042 | 11.04
Geotherma - Binary 15 42795 | 8311 | 831 | 47541 03,52 935 | 50580 | 106.91| 1069
Geothermd - Flash 30 4260 | 789 | 780 | 46795 | 8851 885 | 404 | 10059| 1006 Per CEC Draft Staff Report
Hydro - Small Scale & Developed Siles 15 165.65 86.47 8.65 18177 95.54 955 | 18961 | 103.50 | 10.35 « : . .

- Capadity U| of Existing Sile 80 135.40 66.96 6.0 131.31 65.39 6.54 99.17 5.29 | 513 Compgratlve C(_)S_t for Ca“fo!’m?
Solar - Parabolic Trough 250 37670 | 22470 | 2247 | 39004 | 23827 | 2383 | 45271 | 27152 | 2715 Central Station Electricity Generation

ic (S i) 25 4358 | 26221 | 2622 | 46676 | 27871 | 2787 | 5335 | 32000| 3200 August 2009

Onshore Wind - Class 3/4 50 2m33 | 7241 | TM | 21756 7775 778 | 2209 | 8052 | 805
Onshore Wind - Class 5 100 208 69 6547 6.5 22294 T015% 702 | 22560 | 1244 724 CEC-200-2009-017-SD

Source: Enengy Commission

Combined Cycles generate lower cost Megawatt-hours and
lower green house gas generation per MW

siemens Flex-Plants™ offer this cost of generation with the
flexibility and speed of a simple cycle
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Flex-Plant™ Technology SIEMENS
-a Combined Cycle Peaker

Traditional combined cycles were not designed to start up fast or ramp fast

Flex-Plants™ are the result of an evolutionary process to create fast, reliable,
combined cycles that fully leverage the flexibility of the gas turbine - they start fast,
change load fast, and shut down and restart dependably

2X1 FIeX'PIantTM 30 (< 16 hr shutdown)

That means that in 20 a N
minutes, this Flex- ]
PlantTM can Supply all 80% | Steam Turbineto. V\WWO

in.<1 hour

Flex-Plant™

of your GT power,
and more than 65% of
your total plant power

Traditional CC

Load (%)

50% 1
Instead of < 10% of ol
plant power for a
conventional
combined cycle

10 minutes
300°"MW.

30%

20%

10%

0%

Time
All with much less water than an aeroderivative based simple cycle and the ability to
use conventional SCR technology for low emissions
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Siemens Improved Flexible Operation with SIEMENS
Transient Emission Control — Clean-Ramp"”

T T
Siemens Clean-Ramp™
/ Emissions control for ramping

This system maintains emissions out of the
stack while load following at full ramp rate




Flex-Plants™ SIEMENS

a partner for renewables

Flex-Plants™ - combining a high value combined
cycle and a high efficiency peaker

» Huge operating window from low engine load
to full combined cycle power

= High efficiency from the low load to
maximum power

= | ow cost of generation and less greenhouse
gas

= Low emissions at low load, max power and
while ramping with
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SIEMENS

Challenges for California

- ElSeg A
- Commercial operation 2013

ot

odi Energ Center

Commercial operation 2012

Flex-Plants™ are Being Built in California
...but challenges remain

1. There’s little payoff for flexibility and traditional evaluation methods don’t typically
value the ability to move fast

« flexibility options have to buy their way in or they aren’t selected
2. Licensing, permitting and RFP process take a very long time
» this keeps implementation years behind in technology and

* inserts a cost/price risk due to long bid validities which increase facility costs
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Bridging the gap

The global experience of Siemens
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