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Project Development

National Target

= South Africa has a high level of Renewable Energy potential.

= National commitment to transition to a low carbon economy.

= 17 800 MW of the 2030 target are expected to be from renewable energy.
= Socio-economic and environmentally sustainable growth

Bid Windows

= A total of 4 Bid Windows have been deployed until 2018
= BW1-1,4GW Total; CSP 150 MW (Kaxu Solar One and Khi Solar One)
BW 2 — 1,0 GW Total; CSP 50 MW

= BW 3-1,5GW Total; CSP 200 MW (Xina Solar One)
= BW 3.5-200 MW; CSP 200 MW
BW 4 - 1,0 GW; No CSP

CSP Technology Used

= Parabolic Trough + Molten Salt Storage (4 Power Plants, 350 MW)

= Superheated Steam Tower + Steam Accumulators (1 Power Plant, 50 MW, in operation)
= Molten Salts Tower (1 Power Plant, Financial Closure) f

Xina Solar One - 100 MW
%
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Abengoa has its own Solar Thermal Technology and has become a world leader in the Design,

South Africa Experience Construction and Operation of Solar Thermal Plants, with 35% of the installed capacity worldwide

Since 2011 Abengoa has successfully built three of the largest solar plants in Africa

Khi Solar One
Superheated Steam Tower Plant Khi Solar PTC Plant Xina Solar One is the last Project
One, first Plant of its kind in the world, with a developed by Abengoa in South Africa, with a
total installed capacity of 50 MW with 2 h TES total installed capacity of 200 MW with 5,5 h
TES
AAA 45.000 South African AAAA 95.000 South African
A Households XX Households

Q 18.000 tons of CO2 348.000 tons of CO2
emissions prevented emissions prevented

ABENGOA




Abengoa’s roles Abengoa participated at all stages of the Project throughout many different roles: Developer, Project
as key of sucess Company, EPC, Commissioning and O&M.
Project
Developer

Abengoa as key player along all the stages in Xina Solar One Project L

= Developing, since the RFQ in 2013 - Sponsor

= Financial Process in 2014 — Sponsor + Project Company

Basic
= Construction 2015 - 2017 - EPC Contractor + Project Company Engincering
= Operation 2017 — 2037 - O&M Contractor + Project Company nanoening

XiNa &

community

9 I D C ) 5 | -1

; PUBLIC INVESTMENT
Industrial Development Corporation CORPORATION

Sponsor - Project Company EPC Contractor * O&M Contractor

Abengoa is the main partner in the Project Abengoa was the EPC Contractor Abengoa is the O&M Contractor. The Plant

Company with 40% of the shares . .. Is currently under operation achieving the
The Project was executed successfully within expected performance with a reliable

IDC, PIC and Xina Community Trust own 60% time and budget operation

ABENGOA



Power Purchase Agreement - Singularities

|:||:| Dispatchability strategy: For this window, Off-Taker (Eskom) encouraged bidders to
I:l offer solutions to maximize electricity generation during the evening

Bid Window 3 - Tariff Scheme

% - 4

'O' Peak
’ i %

270%

Off Peak Off Peak
0% Normal 0%
/ 100%
0 2 4 6 8 10 12 14 16 18 20 22 24

‘ 2 \ Energy rate: The commercial energy rate resulted in a reduction of 10% for previous Bid

windows
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Incomes Reduction




Main Design Improvements

Solar Field - New Trough Design (Space Tube ST8.2++)

% * Abengoa selected the newest and
% m.m l. most innovative Trough ever design
3 ot to optimize the final Plant
H wll \ 2 configuration.
$ P ensantno o e MRS 0 A2 ]
z e =« Main difference with previous
E ] — ) designs is the aperture: 5,7m2
i / (standard Trough) vs 8,2m2 (largest
; of the market)
& v 5 < & ¢ 5 ¢ 3 % § F§ & § F 5 % 3 « The design was tested and approved
GG W) ——OMGROW) ——STbM ) et s s G0 during Due Diligence process
Stress analysis Performance evaluation
New design results in a reliable cost-effective solution ABENGOA




Main Design Improvements

Solar Field — Design and Construction Strategies

Huge Continuous slope
without terraces allowing an

important cost reduction on
earth movement

New erection tools to
reduce the installation
times and thus to
erection costs

ABENGOA




Main Design Improvements
Power Block — Design of TES and HTF systems

HTF Pumps process modifications to
accommodate and improve the
start up from TES System in
normal operation.

l.;ll J“"

Low pressure overflow system
design to reduce HTF inventory

ABENGOA




e o -

e

_ﬂ_”

&

Constrgc’gion
ISsioning

Comm




Safety indicators QQS philosophy — Committed to Health & Safety

a'amts Safety indicators Total
D 36 Months Project

,,,,,,,,,,, Reports 1244

'i'i'i"i“i' Around 1,000 workers per month average Near Misses 13
More than 3.8 millions of man hours First Aid Cases 4
Medical Treatment Cases r

@ ZERO Fatalities or serious injuries Lost time Cases g

Fatalities 0

One of the areas of focus for Abengoa’s management is
safety in the workplace

All the safety index of the projects were below the initial

Y 1&

ABENGOA



Planning and Key Milestones

Earthworks and main equipment procurement started on August 2014 under pre-agreement with the SPV
Significant number of milestones were achieved during this period
Project reached 20% progress before official Notice to Proceed (NTP)

All the key milestones of the Project were achieved on time with no relevant delays
Equipment procured locally in South Africa and worldwide.

Eskom upgraded the existing substation as well as T&D lines to accommodate Xina’'s generation. These
critical works were monitored and supported by Abengoa (Project Company and Main Contractor)

Commissioning

= System blowing and chemical cleaning

= Hot commissioning and tests of all equipment. Suppliers on site to assist the works. Steam turbine
(Siemens), ACC (SPX), SSG (Lointek)...

= Generation tests with utility (Eskom) to fulfill with the grid requirements for IPP. Active & Reactive Power
quality, voltage and frequency control.

= EPC Contract Acceptance Tests passed. Practical Completion Certificate granted by the Project Company
ABENGOA




Planning and Key Milestones — Project Execution Schedule

Practical Completion
First Steam Turbine Certificate

Synchronization

100 ° () o () o ® @ ® ®
o
— — o
90 ° ° . Grid certificate tests
Start ° _
30 ~ - First steam
~-C generated
70 C ®
60 °
Molten Salt - Solar Field
50 tanks erection - Erection
40 SATT s
Turbine =
30 sundatio °
o
20 °
® = :
10 A Notice to
, 0-0C = Proceed

Jul-2014  Nov-2014 Mar-2015  Jul-2015  Nov-2015 Mar-2016  Jul-2016  Nov-2016 Mar-2017  Jul-2017

Project Completed before deadline (31st July 2017)

ABENGOA




to National Authority
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ina Solar One - Official Presentat
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Facility Acceptance Tests r %;‘

Facility Acceptance Tests is final milestone of the Project before granting
Practical Completion Certificate. Those tests are enforced to be fulfilled within a
period of 7 days in a row.

ABEINSA ePC XiNa w::Lm1 U::"ij;::m:m
e TeSt 1 - MaXimum Net CapaCity TeSt (2 hOUI‘S) Acceptance Test Report
s
« Test 2 — Operation Mode 1. Solar Operation + Energy Stored discharge (1 hour) i ——
« Test 3 — Operation Mode 2. Plant start from Thermal Energy Stored System (2 —
hours) R =]
Reviewesd by: | | Emnnit‘
- Test 4 — Discharge Capacity Test (1 da — —
ge Capacity (1 day) — —
+ Test 5 — Charge Capacity Test ( 1day) oo SRS

changen msa be prsery documested i the quaiey, e and heaith and salety pln of the 2

crurgany haadkpuarle managemen? vy dep el

« Test 6 — Total energy Output (7 days)

Plant successfully passed all Facility Acceptance Tests on 30t July 2017

ABENGOA
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Facility Acceptance Tests y e
' |

The Maximum Plant Net Capacity measured at Delivery Point must be at least 100 MW

Test duration is 2 hours. 1 hour Stabilization Period + 1 hour Test Period

120 : ' : 1200
‘ Steady Period ’"‘ Test Period ""
80 : E : 800
: : ———ION POC Active Power MWW
[MKY 10DE 164XQ06H]
——Gross Power MW [MKA10CE074XQ60]
60 600
——— AIR TEMPERATURE °C [AF1CIMO1GAQ1XED4]
40 WIND SPEED m/s [AF1CIMOTGAQTXE10] 400
e DIRECT NORMAL IRRADIANCE 1 W/ri?
5 5 [AF1CIMOTGADTXET5]
20 : — — ; 200
D T 1 T : T 1 D
9:30 10:00 10:30 11:00 11:30 12:00 12:30 13:00 13:30

| P
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Facility Acceptance Tests

Mode 1: Plant running on solar generation + charging mode. Once DNI decreases the thermal energy is
provided from storage system and the Plant is capable to keep generation for at least 1 hour.

Mode 2: Plant running on solar generation + charging mode. The Plant is shutdown for 2 hours and started
up from storage system and operated in steady conditions for 1 hour.

Mode 1 Test - 24/07/2017 Mode 2 - 25/07/2017
110 ! ' ! 1o | ! |
i i i
100 ' ' i 1000 100 ""‘\ i /i \ 1000
o M 5\:_’_,_’%__ R ; a0 A — l
80 =i T~ ! 800 \ : : 00
N : : &0 | ' ;
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1 i 1
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! ! : 60 ; I i ~_ 500
= M b S P o P o |
0 | = I —  — —— >
40 I : | 400 solar Mo ' /ﬁ‘ll : |
: | : 40 I 400
30 ] LN I i "\ \ 1 #_\_ﬂ ] 1
| 1 I i 1 I 1
i , 1 I 20 ! 1 1 1
20 i ~ I N i 200 : | : :
10 : b‘uw'__l-/ | : 20 E E E 200
i i i
0 T T T 7\ T T : T 0 10 \ y i 1
1730 1745 1800 1815 1830 184% 19:00 19115 1950 1945 20000 2015 0 : : : . H . I : H 0
e Nt Prver MW e Hot Tank Level % HTF from SF position valve 1 % 1700 1730 1800 1830 1900 1930 20000 2030 2100 2130 22:00
——HTF from 5F position valve 2 % ——HTF-HEX1 positon valve % ——HTF-HEXZ position valve % — Net Fower MW Hot Tank Level 9 ———HTF-HEXT position vale %
s )M | WA/ e HTF-HEX? position valve 9 s DN W/m?



Facility Acceptance Tests

4-5

 TES Capacity

= Thermal Energy storage capacity to be proved
= Charge capacity test. Cold salts are heated up with hot HTF while are transferred from cold salt tank to hot salt

4

o .
@

tank.

= Discharge test. HTF is heated up with hot molten salts while the salts transferred from hot salt tank to cold salt
tank.

s Tha anarnv trancefarrad tn tha calte rharna tact) ang 2~ th~ ~nlta fdicabhavan 4anh) in Avialiiadad 44 ~Anaan $than tnnt

Hot Molten Salt Tank Level [m]

25/07/2017 - Charge Test
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24/07/2017 - Discharge Test
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Facility Acceptance Tests

G | Total Energy Output Test

= Total Generation during the 7 test days need to be at least 80% of the expected output
= All the Acceptance Tests to be performed during the 7 days test

7000 T9g 309% 100.10% 103,70% 100.80%

. 7-50A- .
o0 awson 2102

94.40%

X

3 4 5 6 7 8
Day Total

wemm PM Net Generation MWhe wm Corrected Net Energy MWhe

110%
100%
90%

- 80%

70%
60%
50%
40%
30%

- 20%

- 10%

Corrected Daily Ratio %

PM Ratio (%)

Acceptance Tests passed succesfully at the 1st attempt

. 287 TS | s
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O&M Capabilities |

+50 Personnel for the Operation & Maintenance of the Plant

Financial controller, administration, purchasing, human
resources services provided from local central services in
South Africa

Technical and Management support from Abengoa
headquarters to optimize plants performance

o/ T

Training

L %

—

On site training provided from EPC Contractor and
suppliers before Practical Completion

In house training provided during 4 months by
experienced operators from other assets

Febrero
L M X 1 MV 5
1 4
& 7 8 9 10 M
12 14 15 16 17 18
20 21 22 23 24 25

Marzo
L M X 1 WV
27 28 1 2 3
6 7 8 9 10
12 14 15 16 17
20 21 22 23 24

5
4
11

18
25

Abril Mayao
LM X 1 V 5 L M X 1 vV 5
27 28 29 30 N 1 1 2 3 4 &5 6
3 4 5 6 7 8 & 9 10 11 12 13
10 11 12 13 14 15 15 16 17 18 19 20
1718 19 20 21 22 22 23 24 25 2% 27
24125 26 27 28 29 29 30 AN
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Daily Performance | “/ mh L ——

Winter Clear Day

-k

Bid Window 3 - Tariff Scheme

« During winter the solar resource is limited. Generation prioritized at peak hours.

« Start up: Solar source

Peak
270%

« Operation: Charging mode + Delayed Start up + Solar Generation + Discharging mode Off peak | Normal

100%

0 2 4 6 8 10 12

» Peak hours: Maximum load

21.06.2018
120

100 -

. — -

. / /
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Winter Transient Day

Bid Window 3 - Tariff Scheme

« Solar resource is limited and not stable. Generation prioritized only at peak hours.
« Start up: Solar source Zi?,k/
« Operation: Warm up + Charging Mode + No Load until peak hours Off Peak | Normal

100%

0 2 4 6 8 10 12 14 16 18 20 2 24

« Peak hours: Maximum Energy. Partial load to maximize energy stored at TES system

09.06.2018
120 - 1000

100 A : :gg
80 J\/ , \/V\ A - 700
. [ -
. e / E
50 /\//\/ / V - 200
W P - 100

0 JAVS . . -0
&90 690 690 «90 %90 ng \696 \NQQ 090 \%90 \&QQ ,\<5~QQ \690 (\@ \%96 \q@ q/@@ qi\'& (9;90 ({:590
-—=Net Generation (MWhe) —Hot Tank Level (%) ~——DNI (W/m2)
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Summer Clear Day

Bid Window 3 - Tariff Scheme

« Solar resource is enough and stable. Whole day generation.

« Start up: TES system. The day before, Hot Tank was not fully discharged before 22:00 ng"/
h, therefore the Plant is able to carry out the start-up before sunrise. Off Peak Normal O
: . O%—F 100%
« Operation: Maximum load + Solar Generation + Charge Mode. S

« Peak hours: Maximum load.

10.12.2018

120 1200
100 “J 1000

80 / / 800

) / / -

) \Q / ‘ >

20 / \—/ 200

0 / - - - - - 0
&QQ (OQQ GQQ «QQ QSQQ qQQ ,@'96 \@Q 'O,QQ \%QQ - N \(OQQ ,\"oQQ
==Net Generation (MWhe) —Hot Tank Level (%) ~——DNI (W/m2)
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Summer Transient Day — The more complex Operation Strategy

Bid Window 3 - Tariff Scheme

« Solar resource might be enough but not stable. Generation prioritized at peak hours but

duly managing the excess of energy stored from day before to cover peak time. Peak
« Start up: Solar/TES System (depending on forecasting). R — 210%
. o ) 0% / 100%
« Operation: Warm up + Charging mode as priority + % load with Excess of Energy o 2 4 s 2w m w o ® W w =z

« Peak hours: Maximum Energy. Partial load to maximize energy stored at TES system

29.10.2018
120 - 1000
- 900
A
100 V . 300
30 ) - 700
h4 h /,,—-——__/’ - 600
60 | ~ - 500
\ P o
40 v ! . 300
20 AN - 200
AW Y W o
0 . . -0
»‘96 696 696 «QQ %90 QSQQ ,\0‘90 \&Q @90 \r&@ \&90 \690 r{,B'QQ
==Net Generation (MWhe) —Hot Tank Level (%) ~——DNI (W/m2)
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Daily Performance ( _ .

Summer Transient Day — The more complex Operation Strategy

31/01/2019 26/01/2018
120.00 1200.00 120.00 1200.00
100.00 1000.00 100.00 1000.00
80.00 :‘ , ; l“ N 800.00 80.00 800.00
60.00 \u ] ' A h 600.00 60.00 600.00
; ! o ]
40.00 - ’ ,.' 400.00 40.00 400.00
20.00 l 200.00 20.00 200.00
0.00 J —  0.00 0.00 0.00
0:00 4:00 8:00 12:00 16:00 20:00 0:00 4.00 8.00 12:00 16:00 20:00 0:00
o fctial Not Power e TES Hot MS Tank Lavel  ssw=DNI e Actiial Nat Paver  essm=TEC Hat MS Tank law]  sss=DNI
19/11/2018 11/02/2018
120.00 1200.00 120.00 1200.00
100.00 1000.00 100.00 1000.00
80.00 800.00 80.00 800.00
60.00 600.00 60.00 £00.00
40.00 400.00 40.00 400.00
20.00 200.00 20.00 200.00
A
0'004;00 8:00 12:00 16:00 20:00 0:000.00 oo a0 e o i 000
ammpctual Net Power  e==TES Hot MS Tank Leve|  ====DNI —Actual Net Power ==—=TES Hot MS Tank Level ~——DNI
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Production Guaranteed Period

. | — k

Production Guaranteed Period

Within the first 24 months of Operation the Contractor may select 12 consecutive Months to evaluate the Total
Energy Generation and the Total Auxiliary Consumption.

On the 30" November 2018, Xina Solar One achieved this very important milestone after 12 months operating above
100% of the expected generation and below 100% of the expected auxiliary consumption

On the 31st July 2019 it is expected to obtain the Final Completion Certificate, once the Liability Period of 2 years will
expire.

Xina - Guarantee Performance Evolution
105%

_ [Avg:101.8%

95%

90%

85%

80%
dic.-17 ene.-18 feb.-18 mar.-18 abr.-18 may.-18 jun.-18  jul.-18 ago.-18 sep.-18 oct.-18 nov.-18 ABENGOA
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Innovative technology solutions for sustainability
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