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Alstom In Saudi Arabia

Alstom Presence: >400 people Main references

A Thermal Power

2013: Yanbu 3, 5x620 MW for power & desal
2013: Shugaiq, 4x720MW STG

2012: Riyadh PP12 gas-fired power plant,
2x342MW ST and 8xHRSG

Al Khobar T 2008: Shoaiba Ill, 3x400MW
Grid . 1 2004: Shoabia Il, 6x400MW
T 1998: Shoaiba I, 5x400MW
: 1 SWFGD in Marafig, Yanbu 5+6
Jeddah @ (I?lyadh T 69XGTL1
Grid orporate [ 21xGT9
Thermal :ower ‘?nd T 1xGT8
ransport
. Thermal Power A Transport
Shoaiba T 2013: Metro Riyadh, 3 lines, 1.2 billion

Thermal Power A Grid

I 2012: Dawadmi substation, 21x380 kV gas-
insulated switchgear

T 2009: Gulf largest HVDV converter station
(3x600MW) and network management system

T 400 kV gas-insulated substation in Jubail

T 18 substations

60+ years of presence

© ALSTOM 2014. All rights reserved. Information contained in this document is indicative only. No representation or warranty is given or should be relied on
that it is complete or correct or will apply to any particular project. This will depend on the technical and commercial circumstances. It is provided without
liability and is subject to change without notice. Reproduction, use or disclosure to third parties, without express written authority, is strictly prohibited.
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What is Concentrating Solar Power?
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2 Where does CSP work best?

Figure 5.2 - Global markets for CSP In high DNI regions

Source: CSP Alliance Technical Report dated September 2014
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Nz Integrating a Proprietary Technology with Conventional

SOLAR RECEIVER / BOILER
Concentrated sunlight converts water
in a boiler to high-temperature steam.!

HELIOSTATS

. il Software-controlled field of

"

| mirrors concentrate sunlight

on a boiler mounted on a
central tower.

OPTIMIZATION / CONTROL
SOFTWARE

| Proprietary optimization software and Solar Field
| Integrated Control System manage heliostat
.| positioning to optimize concentrated sunlight on
| the boiler.
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2NN Components to Deliver Highly Reliable, Renewable Power

TURBINE

Steam powers turbine to produce
electricity I then is converted back to
water through an air-cooled condenser.

AIR-COOLED
CONDENSER

Low-impact design, using
4 over 90% less water than
competing solar thermal
technologies that use
conventional wet-cooling.

AUXILIARY GAS-

FIRED BOILER
Allows for hybridization,
increased output and the
enabling of more reliable
electricity production.

STORAGE

When integrated, cost-effective thermal energy
storage extends solar electricity production into
later parts of the day after the sun goes down.




Alstom & BrightSource Energy Partnership

We ¢ o mb i n eexinsigsetexparierse in the field of turnkey power
plants and key power equipment (e.g. steam turbines and solar receiver
steam generator) with Br i g h t SIdPT solareghersnal technology

Storage Heliostats

Solar field control system

Solar Receiver

Steam Generator
Air Cooled Condenser




Heliostats: Intelligent and Precise

System delivers beam accuracy in excess of one mile

A Heliostats individually positioned in field to optimize annual plant output
A Account for real time weather, sun location, and wind

AHeliostats ficommunicateo with each o
and solar receiver heat balance

A Two flat glass mirrors (2.3m x 3.3m) mounted on a single pylon
equipped with a computer-controlled drive system



Solar.Field Integration and Control System
(SFINCYS)

A Algorithmic software determines the optimal position of each heliostat accounting
for the unique conditions of each project site

A The SFINCS control system manages distribution of energy across the solar
receiver using real-time heliostat-aiming and closed-loop feedback

A On-site weather systems, and visual and infrared cameras provide real-time
feedback into advanced algorithms for solar field management

A Proprietary optimization and control software maximizes project performance and
power production efficiencies
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BrightSource Technology for
Enhanced Oil Recovery
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Solar-Hybrid Applications for Fossil
B

aseload Power Plants (1/2)

We offer three unique solar thermal hybrid power plant
configurations for customer specific applications:

A Hybridization for supplemental
production

A Hybridization for extended
production

A Complete Hybridization

- Integrated Solar Combined Cycle
(ISCC)

- Solar Hybrid Add-On
- Solar Boost

Solar hybridization allows fossil baseload power plants to reduce fossil fuel

consumption, air pollutants and other regulated emissions.




Solar Hybrid Applications for Fossil

N Baseload Power Plants (2/2)

Integration of CCPP and Solar Plant
with Direct Steam generation
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A Solar HP steam injected into HP Steam Turbine

Basic concept hybrid with
Molten Salt Central Receiver (MSCR)

A Energy collection and electricity production
decoupled and separated by a buffer, the thermal
energy storage system

A Suitable medium for energy collection and
storage: Molten Salt



