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Analisis de los planes de promocion de centrales
termosolares a nivel mundial
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Cconcentra

. D0lal
: Techno. ' Concentrated Solar Power using parabolic trough

> 7hours
¥ Tariff* :
__ 1.36 MAD / kWh 0,126 €/kWh

Developer /)fCWA POWER re=s
® = BN
w5 SENER [/l T |

LR

EPC
() POWERCHINA ?‘ KFW -

THF Wil 0 RANK

200 MW Gross Capacity

Key dates Effectiveness Q2 2015 ICOD Q4 2017

g Masen
> for Solar Energy
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-y

& .

e R L L AR A = Concentrated Solar Power using tower
Goncenira 2T 5 S
150 MW Gross capacity
>7 hours
T c— Y R e el =
= | oo ma B DO (% 1T o | 1.42 MAD / kWh
o5 5 e e BB I | /KW 6,13 €/kwh

Developer ACWA POWER
1° SENER @ ras
EPC () :J\J K n
POWERCHINA Tire rase

Key dates Effectiveness Q2 2015 ICOD Q4 2017

.v Mmasen

Moroccan Agency
for Solar Energy
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’s*‘%; R . NOOR, A MULTI-SITE AND MULTI-TECHNOLOGY PLAN
RS Solar
t™ Concentra

5 sites with a minimal capacity of 2 000 MW by 2020

%
';I%
-

g

:
';E
FE

Technologies combination to answer to identified needs while optimizing the
overall cost of the kilowatt hour and maximizing synergies

'T masen

Moroccan Agency

03/05/2017 for Solar Energy



"5 OCESPANA  DE ECONOMIA INDUSTRIA | i ‘/ P \‘\.\\
ﬁ TR /NOOR MIDELT : PRIVATE [ - ECTION PROCESS'

2

t™ Concentra

A two stages tender process is considered for NOOR Midelt Phase | to take into account the complexity of the

contemplated technical configuration

P ———— IR
Request for Proposals Signing of contractual
documents with the
project company
2
Call for Stage 1 Stage 2 incorporated by the
expression of Pre-qualification Amended technical offer - :
interest
Technical offer
Fulfillment of all
Financial offer conditions precedent to
financial close
To be launched
Already launched
@ nmasen 28
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03/05/2017

NOOR,, I, NOOR,, Il and NOOR,, Il example

An institutional scheme to structure the
relationship between the various stakeholders

An innovative financing scheme to optimize kWh
cost

NOOR,, | Institutional structuring

NOOR,, | Financial structuring

- Independent Power Producer (IPP), BOOT ~
/PP \

Design Financing Construction  Operation Maintenance
BOOT
Build Own Operate Transfer
-
PPAL .
E = NASEN Price Cl.f PPAl1l < PPA2
5 not to impact the
£= u . .
=] price paid by final
- PPA2  consumer
=
m
=
=

Shareholders State

e

Debts
—_—

Masen cDm
Grants

Equity I Debts

|
»
Equity uarantees [
WCR

Developers /[
Investors

Commercial Banks

COM : Clean Development Mechanism

.Tl masen

Moroccan Agency
for Solar Energy
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Situacion actual de los planes de desarrollo
termosolar Sudafrica

Kathu Solar Under Kathu Solar Park
. Acci
Park Construction oL PT 2 Consortium / Engie S §f Sy
Redstone Solar Under
Thermal Power 100 T-MS 12 Acwa / Solar Reserve Acciona
Development
Plant
Under
llanga | 100 PT Emvelo and Cobra Cobra
Development

d Ademas de estas centrales en construcciéon o promocién avanzada se esta a la espera de la adjudicacion
de 3 centrales nuevas de 150 MW cada una (ronda 4.5)

1 Hay muchas dudas sobre los planes de Sudafrica para el futuro.

La primera version de la planificacion a 2050 preveia la instalacion de 9 GW de centrales nucleares
gue haria complicado la necesidad de |la termosolar teniendo la posibilidad de utilizar Edlica y FV

mas baratas.

(1 ESTELA ha participado activamente en los “hearings” del proceso de consulta publica confiando en que
la nueva planificacidn de un papel significativo a las centrales termosolares
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E’g REAR EEsmmss Situacion actual de los planes de desarrollo
termosolar en Arabia

__ - Solar

Ty Concentra
Kuwait: Shagaya plant (50 MW, PT, 8h TES) under construction

Plans for 2.000 MW multi-technology park (1.150 MW STE)

Qatar: Focused on PV until now. Interest in R&D on STE

UAE: Abu Dhabi: Shams (100 MW PT hybrid plant) in successful operation.
Dubai: 200 MW STE in tendering process

Oman: EOR plant (1 GWth, PT) in advanced construction stage
Tender for 200 MW STE in preparation
PROTER|

SBLL AR

Saudi Arabia: 2 ISCC: Duba (43MW) & Waad Al Shamal (50 MW). CSP plans = Not well defined yet



I % nemom.um
e
.

l
i « Solar
4% Concentra

FINANCIAL
ADVISER
TECHNICAL
ADVISER MoTT ﬂ
DEWA 200 MW

LEGAL .
Aourcen aSh.ISt MAYO - 2017

Dubai —

la resolucion de la licitacion se estima
gue sea en junio de 2017

1. AcwaPower(SaudiArabia)

2. Alfanar(SaudiArabia)/Suncan(China)

3. Cobra(Spain)

4. Engie(France)/Sepco3(China)

5. Masdar(UAE)/EDF(France)/Abengoa(Spain)
6. SolarReserve(US)

DEWA -> 2030 - 1.000 MW de CSP

PROTERMO

03/05/2017 GT. Tecnologias de Concentracion 13 S L A R



E. 3 SRR CEEGmmoua National Renewable Energy Programme

F i NP $50 billion renewable energy plan with focus
i Solar ) . .
48  Concentra on solar and wind power — Saudi Arabia
Under . .. : ,
ISCC Duba 1 . 2017? 43 PT 0 Saudi Electricity Co. Initec Energia
Construction
Waad Al Shamal Under
? 5 .
ISCC Plant Construction 2019? 50 PT 0 . General Electric
P Fase  Fecha MW Tecnologia
T SMBC e
2017 — ya hay promotores 300 MW - PV
KINGDOM
B calificados para la licitacion 700 400 MW - Edlica
FICHTNER |[Reivtee
ARABIA 2 2018 ? ? CSP & Waste to energy
LEGAL ADVISER 2020 3.450  Pprincipalmente Solary
l m'p.pm 2023 9.500 Viento
03/05/2017 GT. Tecnologias de Concentracion 14 I:(; - [ . !&: é

http://helioscsp.com/saudi-arabia-invites-bids-for-700mw-renewable-energy-projects/



http://helioscsp.com/saudi-arabia-invites-bids-for-700mw-renewable-energy-projects/

KUWAIT

r’ “

« Solar

’ % Conhcentra

Shagaya Initiative
Shagaya Locati @ KISR Shasay @ KISR
ot et Kuwait’s Gateway to Future Energy Security ~

Install: 2,000 MW multi-technology renewable energy park
Generate: 5,000 GWh annually
Save: 12 Million barrel of equivalent oil
Prevent: 5 Million Tone of CO, from atmospheric emersion
Secure: 1200 Jobs
Technologies: - 1150MW CSP plants with 10h thermal energy storage
- TOOMW PV plants
- 140MW wind energy farm
Infrastructure: | -4 Substations
- Integration to the national Grid
- Emerging Technology testing/demonstration site
- Housing Compound
- Water Treatment Plant
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The 1GW solar-thermal project will turn water into steam for
injection into the Amal oilfield.

&

GlassPoint Solar Inc has begun work on one of the world’s
largest solar parks, with completion planned for late 2017.

The 1GW solar-thermal project will turn water into steam for
injection into the Amal oilfield, in the south of the country.
The process known as Enhanced Oil Recovery (EOR) involves
heating the ground to improve the flow of heavy crude to the
surface.

The Fremont, California-based company is working with Petroleum Development Oman (PDO). The project is a landmark
deal in terms of size but also because it also the first time that solar energy is used to produce oil at a commercial scale.

To be named Miraah (mirror in Arabic), the project comes after the success of the pilot project in Amal.
Many countries have already pumped their lightest, easiest to access oil and now are using EOR to reach the heavier

varieties. Companies typically use five barrels to steam to make one barrel of oil.
s .. y PROTERMO
A tender process for 200 MW combining STE and PV is in preparation S AR



(@] MINISTERJ:
YYYYYY

N o U R W PRE

TIVIDAD

MARRUECOS
SUDAFRICA

EMIRATOS / ARABIA SAUDI
CHINA

CHILE

EUROPA

ISRAEL



E s 55 e 20 proyectos de demostraciéon = 1.349 GW
e tendrian que estar construidos antes del 31/12/18

B

% ﬂk és;gg:?rfiira Feed-in tariff of RMB 1.15/kWh (en torno a 172 USD/MWHAh)

&

DESGLOSE POR TECNOLOGIA DE LOS 20 PROYECTOS

DE DEMOSTRACION
50 MW; 4%

114 MW; 8%
685 MW, 51%

150 MW; 11%
B Torre - Sales
m CCP

M Fresnel

B CCP - Sales

M Fresnel - Sales

350 MW; 26%

http://en.cspplaza.com/latest-news-on-all-of-chinas-first-batch-of-20-csp-demonstration-projects.html

03/05/2017 GT. Tecnologias de Concentracion 18 S I_ A R



http://en.cspplaza.com/latest-news-on-all-of-chinas-first-batch-of-20-csp-demonstration-projects.html

¥ GOBIERNO MINISTERIO
DE ESPANA DE ECONOMIA, INDUSTRIA
'S ¥ COMPETITIVIDAD

800
700
600
500

S 400
300
200
100

B Alcance Inicial

Parece complicado creer que todos los proyectos acaben en fecha

T 12/20 (814MW) — acabados en 2018

' 8/20 (535 MW) — NO estaran acabados en 2018

Situacion a fecha 23/01/2018

685

350
250535 250
200
150 150
100 114114

50 50

0 l 00 0N H° °m®m

Torre - Sales CcCP Fresnel CCP - Sales Fresnel - Sales

B En Construccion M En Licitacion B En Desarrollo Inicial

PROTERMO

http://en.cspplaza.com/latest-news-on-all-of-chinas-first-batch-of-20-csp-demonstration-projects.html

03/05/2017
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Listado de Plantas y Propietarios de los 20
proyectos de demostracion

project

project

Nombre del Proyecto Propietario Nombre del Proyecto Propietario
_ : _ . 5 ” ) : :
1 IChabei 64MW Molten Salt Parabolic Trough project hongyang hangjiakou 11 Sha.ngyl 50MW DSG Tower CSP DaHua Engineering
Chabei project Management
) Dac.he:g Dunhuang 50MW Molten Salt Fresnel tanzlljtc()ju Dacheng Technology 12 SunCan Dunhuang 100 MW Phase Il Beijing Shouhang IHW
projec 0., :
Delingha 50MW Thermal Oil Parabolic Trough . B8 Supcon Solar Project SUPCON Solar (100%)
3 : CGN Delingha Solar Energy Urat 50MW Fresnel CSP
project 14 |Urat 50MW Fresnel CSP project oroject
. . Shenzhen Jinfan Energy
[ (Gansu Akesai S0MW Molten Salt Trough project Technology Co., Ltd. 15 Urat Middle Banner 100MW Thermal Inner Mongolia Royal Tech
i Oil Parabolic Trough project New Energy Co., Ltd.
5 |Golden Tower 100MW Molten Salt project Ehma TgreeLi;)rges New - " &Y
Nergy +0., 16 Yumen 100MW Molten Salt Tower [Beijing Guohua Electric
6 Gulang 100MW Thermal Oil Parabolic Trough projectOECEP sy Weiwu Sglaf CSP project Power Co., Ltd
Technology Co., Ltd 17 Yumen 50MW Molten Salt Tower CSP Yumen Xinneng Thermal
Northwest Electric Power project Power Co., Ltd
7 |Hami 50 MW CSP Project . . :
Design Institute 18 Yumen -SOMW Thermal Oil Trough Royal Tech CSP Limited
o Huanghe Qinghai Delingha 135 MW DSG Tower CSP [Huanghe Hydropower CSP project
Project Development 19 Zhangbei 50MW CSG Fresnel CSP Zhangbei Huaqgiang
9 Qinghai Gonghe 50 MW CSP Plant Northwest Engineering Corp. project Zhaoyang Co., Ltd.
Rayspower Yumen 50MW Thermal Oil Trough : 50 Zhangjiakou 50MW CSG Fresnel Zhangbei Huaqgiang
10 Gansu Province

Zhaoyang Co., Ltd.

03/05/2017
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Eﬁ B e Los concursos para proveedores en China estan
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HANGZHOU BOILER WINS PROCUREMENT ORDER OF MOLTEN SALT RECEIVER SYSTEM
OF QINGHAI SUPCON DELINGHA 50MW CSP PROJECT.

& Wu, Grace @ S5daysago B Focus, News, Project % Leave a comment @& 70Views

HANGZHOU STEAM TURBINE CO., LTD. WINS THE BID OF TURBINE-GENERATOR SET
FOR SUPCON DELINGHA 50MW TOWER CSP PROJECT

& Zhang cassie @ 6daysage BB Bidding info, Company, Focus, Project ™% Leave a comment
@& 71 Views

According to the previous report from CSPPLAZA, this bid adopts the method of inviting
bid. And there are total 4 bidders participated in the bid, which are listed below:

1. Shandong Jinan Power Equipment Factory Co., Ltd.

2. Dongfang Steam Turbine Co., Ltd.

3. Hangzhou Steam Turbine Co., Ltd.

4, Harbin Turbine Company Limited

siendo frecuentes

Fuente: canal de noticias CSP Plaza

NORTHWEST ELECTRIC POWER DESIGN INSTITUTE WON THE BID OF EPC OF CHINA
POWER ENGINEERING HAMI 50MW TOWER SOLAR THERMAL POWER PROJECT

& cecilia @ 7daysago M@ Bidding info, Company, News # Leave a comment & 41 Views

BIG NEWS! CHINA ELEVENTH CHEMICAL CONSTRUCTION CO., LTD.WINS EPC
CONTRACT OF SOLAR ISLAND AND CONVENTIONAL ISLAND OF RAYSPOWER YUMEN
50MW CSP PROJECT

& Wu, Grace @ 12daysagc W Bidding info, Focus, Project  #% Leave a comment & 71 Views

[ TENDER NEWS ] RAYSPOWER YUMEN 50MW PARABOLIC TROUGH CSP PROJECT
LAUNCHES BID OPENING FOR THERMAL STORAGE AND TRANSFER ISLAND EPC

& courtney @ 18daysago M Bidding info, Company, Focus, Project % Leave a comment
& 40 Views

[ TENDER NEWS 1 ROYAL TECH YUMEN 50MW CSP PROJECT TO OPEN A EPC
GENERAL CONTRACT TENDER

& cecilia @ 19daysago @@ Bidding info, Company, News ® Leave a comment @& 351 \iews

03/05/2017 GT. Tecnologias de Concentracion 21
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Status of CSP in Chile - Projects

Projects under environmental qualification

Projects under construction

Project's Name Holder Power (MW) State
Planta de Concentracion Solar de Potencia Likana
Solar Likana Solar SpA (Solar Reserve) 450 Under qualification
Planta de Concentracion Solar de Potencia SolarReserve Chile Ltda (Solar P
450 Under qualification
Tamarugal Solar Reserve)
FOTOELECTRICIDAD EL LOA AMNDES GREEN ENERGY SPA 300 Under qualification
Trébal Solar Copiapd Abengoa Solar Chile SpaA. 315 Under qualification
. . . 1515
Projects approved by environmental authority
Project's Name Holder Power (MW) State
Planta Solar CEME1 CEMEL SpA 70 Approved
Proyecto Planta Termosolar Camarones ELECMOR Chile 5.A. 105 Approved
Planta Solar Atacama 2 CSP Abengoa Solar Chile SpA. 110 Approved
Plantade C tracion Solar de Potencia Copiapd | Copiapo E ia Solar SpA (5ol
anta de Concentracion Solar de Potencia Copiapd piapd Energia Solar SpA (Solar 240 Approved
Solar Reserve)
Planta Termosolar Maria Elena Iberedlica Solar Atacama 5.A. 400 Approved
Planta Termosolar Pedro de Valdivia Iberedlica Solar Atacama S.A. 360 Approved
Planta T Sola Calentamiento d
; srme r para Lalentamiento ce Minera Centinela 7 Approved
Soluciones
1292

(Atacama I} “PLANTA SOLAR CERRO DOMINADOR"

Abengoa Solar Chile 5.A

Under Construction

»
warwacera.cl ) infodacera.cl

Z/ACERA

haicna e energias maealbies o

[PURA ENERGIA]
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Chile — subasta de electricidad en el
sistema chileno

La termosolar se oferté en la ultima
subasta en Chile a 64 S/MWh

Precio Nivelado [USS/MWh]

Grafico 2: Energia y precio nivelado promedio
ponderado, minimo y maximo de las ofertas presentadas
por tecnologia

I | rergia O [GWh)arial === Precio nivelado promedio [USS WG]

s Precio nivelado minimo [USS/MWh) Precio nivelado maximo [US5/M&h)

25,0600

20,000

15000

z B
s g
Energia [GWh/afio]
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¥ COMPETITIVIDAD

GOBJERNO
E ﬁ% DE ESPANA DE EOONOHIA. INDUSTRIA
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- ALBA NOVA 1 located at Corsica Island of France, a 12 MW Fresnel CSP technology started
construction in April 2014. It faced financial troubles and it is now in process to change the promoter

- LLO located at the French Pyrenees, a 9 MW Fresnel CSP technology. Commissioning and Start Up
are expected by mid 2018.

O Projects in advanced promotion stage
. Sicily

- 50 MW tower plant in Mazzara

- 12 MW parabolic trough with molten salts in Gela
. Sardinia

- 55 MW parabolic trough with molten salts in Villasor

- 55 MW parabolic trough with molten salts in Gonnosfanadiga
. Main land

- 50 MW parabolic trough with oil in Banzi (Basilicata)
There are other initiatives on solar concentrating projects smaller than 5 MW based on Fresnel
technology for both electricity production and heat applications.
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¥

(FiT pending)

EOS project, 25 MW consisting in a array of small towers with Australian innovative
graphite storage system.
It has received support from the NER 300 initiative. Civil works started already.

I

(FiT)

There were two projects approved under the NER 300 initiative - MINUS tower in Crete
and MAXIMUS dish in main land — although no promotional advances can be referred
but doubts regarding the current political situation
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I
. % ISRAEL
R Solar
t™ Concentra
Proyecto Estado PM Tecnologia Almacenamiento (h) Propietario EPC Contractor
BrightSource /
Ashalim Plot B Und. Constr. 2017? 121  T-Steam 0 GE / NOY Infr./Energy GE

Investment Fund
Ashalim Plot A Und. Constr. 2018? 110

PT 4,5 Negev Energy Ltd Abengoa S&B

03/05/2017
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