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PV plants similar to

Kathu, South Africa
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» High level of sand and dust in the air.
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z SANTERNO

Worldwide Santerno PV Plants vs Kathu Project

- Vilanueva de Alcardete, Spain 2 MW  Trackers, Temperatures, Uptime
* Ravenna Project , Italy 124 MW  Big Project, Temperatures
» Kutch Project , Gujarat, India 20 MW  High irradiation, desert area (8 month/year)

» Golmud Project 1, Qinghai, China 10 MW  Altitude, desert area.

» Shigatze Project, Tibet, China 10 MW  Altitude, desert area.

* Fuente Alamo, Spain 26 MW  Temperatures, Uptime

» Calasparra, Spain 20 MW  Temperatures, Wind Speed, Uptime.

* Renault Project, France 55 MW  Strong Engineering, 6 weeks delivery
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2008 Villanueva de Alcardete, (Spain)




Villanueve deAlcardete , Toledo - Spain

SANTERNO

CARRARO GROUP

2 MW plant
e Commisioned Oct 2008
e n. 20 SUNWAY™ TG 145 ES

The project location is situated about 200 km south
of Madrid in Villanueva de Alcardete, Toledo

province.

Latitude: 39° 42'50" N
Longitude: 2° 58'20" O
Altitude: 745 m above sea level

Customer:

Salamanca
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- High level of sand and dust in the air.
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http://www.worldweatheronline.com/Kathu-weather-averages/Northern-Cape/ZA.aspx
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2011 Ravenna, (ltaly)




124 MW
2010 - 2011

e Power:

« Commissioning :

» 82 Sunway™ Station 1.350 (Tot. 164 Sunway™ TG 750
1000V)

* 1312 Smart String Box 1000V

The project is located in north-est Italy,
20 km from Ravenna.

44° 31'51" N
12° 10'29” O
-8 m above sea level

Latitude:
Longitude:
Altitude:

Customer:

23 lerna

SR &

Fenmes
=

-
i

L=
Martin

o0 chib fan

—i
#a

lg‘qu L=

Jalancia o
@ Albacets
(o
arcia (=]
=

wiperia &

o

e s T L1 IS Esen Mepubiie] o T Bl S
"o Al Rejms e et W D R\ : -tk erk Tl e
Sesar) T = MUrnbeng. Budajovcs = 2
; Karsiihee _ Stutgar a e = 2
= el Suasnowne’ O @ ingoistadi Yy, o ~B9- Y Blavansue 8
oL hinns Fraitsurg iy AR Monchsn: T & Nien i T U

& Tours

Crijen
=

Dmlunauaf': oo
= Tz

.
B terreich coBudapest Debr
Sl e e N ph & (b )

2  mhisaw wWaduz Magyarorszan

Bemnangan [ i Haa::l;l‘? Gﬁ!zr" L N em dazy ']

France ASwitzwriang) [FAME o -3 T o

Aknse [ i cBlovenija "5 Pace oo, 0,

Limoges eyl WERTRES Lo ABloYanialy 1 S — ST o
&7 @ o ¥ L Wenezia s te Tneste § -0 SRGMED— 15
Ly 4 Toring - S Milano, L, 3“- i el Brograd

Girenoble ™, P @ aun ) (Grontinly ™ Bosna 1Ly i s

(Canavam T oocreRg T ot b Hercegoving S

Mim=s = Prgtn . Ravanine (Eecimtil A {Bounia and . CpGajs

Taulouss jon X, 4 - Harsedavina) ©F (Sarbiag

o @ DR & an i F

Monipelier o Marsailie Uivoana -~ AlgmIv) e oy M e

Y TG sov

Chraiia
Lheicm
=
o Rarcsiona

Falma
o

oo] et VRSP

e S PEpanan
-]

= ok
Fobgnd Pescars AMSET AR - e T
= Crna Gara

Ho-r‘nn lMnnlonaul’upw"'“.iﬂpﬂii
Frggia 3 [ mc e ani
AR T annis o Naa Ehiipuria
Hmmman “g"-‘u o 5 TRy L)
2 . i
i Salarno Tarmme ool 2y
Sea r
Cag e -
L5l L i
= =
Lol J The
nPnIg.rrﬂo Eana 1
b Coucarnaral Marmals . @ Catania
ANRRDRENT, de Tunis’ - =
ST, = RS e Siracumm
¢ = | o -
B Toala ad)




Ravenna Project - Italy ¢ SANTERNO

Weather conditions in Ravenna rm—— . St s
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http://www.worldweatheronline.com/Kathu-weather-averages/Northern-Cape/ZA.aspx

Key Notes

» PV plant completed in five months thanks to SANTERNO

plug-
and-play solutions

* Bearing structure of the modules: galvanised steel and
aluminium with no use of concrete (Supplied and installed by
Schletter Gmbh)

* Oil MV transformers supplied by Santerno

* Area size: total of 240 ha (2,4 Km?)

* 97% availability and maintenance contract for 20 years
warranty

» Expected production: total of 148 GWh/year

* A specific High Voltage substation was built to connect the

plant to the 132 kV transport grid

124 mw: The biggest operating plant in the world !
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2011 Kutch, Gujarat (India)




GUJARAT |GUJARAT .
LOCATION MAP DISTRICT MAP

==

. : r-.—.l o : : %,
- Power : 20 MW —— 5 b | S g
« Commisioned Dec 2011 . @ :

7 PANCH
SURENDERNAGAR Mwmelabud  KMEDW manay Dafd,

S it BTl 0
il APV L L S U TR At 1!

+ n. 28 Sunway™ TG 750 1000V A g Viommai et b -2 I

- n. 300 String Boxes with 4850 monitored strings o b R T el

The project location is situated about 7 km from | o R oo T eon [

(Ahmedabad-Kandla Port) National highway ) .
Mouje Village Shivlakha in Kutch district ,State of | B . i
Gujarat.

Latitude: 23°19”28' N
Longitude: 70024" 1'E
Altitude: 24 m above sea level

Customer: S ¢ LAR

SEMICONDUCTOR
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http://www.worldweatheronline.com/Kathu-weather-averages/Northern-Cape/ZA.aspx

The direct current from the photo voltaic modules will be converted into alternating current by 28
inverters each having nominal capacity of 665 kW.

This exportable power will be stepped up to 66kV by a 20MVA transformers to be located in the
proposed 66 kV plant switchyard and paralleled with the Gujarat Energy Transmission Corporation
Limited (GETCO) substation at Chitrod.

Adequate protection system will be in place in the form of multifunctional relays and circuit breakers.
Central inverters or PCU operate on MPPT (Maximum Power Point Tracking) mode to ensure
maximum output from the solar generators at different ambient conditions. Central inverters use higher
system voltages to reach very high plant efficiency.

The conventional AC power (320V) from the inverter is fed through the LV (Low Voltage) panel to the
main step up transformer. From the transformer, 66kV power is fed to the HT (High Tension) power
panel and required measuring and protection devices before connecting to the grid.
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2011 Golmud, Qinghai (China)




10 MW plant

Commisioned Dec 2010

n. 18 Sunway™ TG 730 1000 V CN
n. 2 Sunway™ TG 750 1000 V CN

The project location is situated near the Golmud town in
Qinghai region in China, the area is almost totally
uninhabited desert.

Latitude: 36° 21'42”N
Longitude: 95° 01'29"E

Altitude: 2850 m above sea level
Customer : @ :ENi!;E

Is one of the biggest ﬁﬁ@.ﬁ%’z}ﬁ

chinese State Grid utilities CHINA LONGYUAN ELECTRIC POWER GROUP CORP.



Weather conditions in Golmud
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http://www.worldweatheronline.com/Kathu-weather-averages/Northern-Cape/ZA.aspx

 Half of the plant is fixed, the second half is with 2 axles trackers
» The plant will be completed before the end of 2015 with other 100MW.

o -l--.--ir-.._.__"_-
e - -
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Santerno supplied the inverters, the EPC realized the
cabinets.

Santerno technicians supported for the commissioning of
the PV plant and for after sales services.

Santerno R&D Solar Inverters Platform Manager Simone
Bernardi visited the plant after 2 month from
commisioning to check the proprer functionality of the
plant.
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2011 Shigatze, Tibet, (China)




10 MW
Dec 2010
e n. 20 Sunway™ TG 750 1000V CN

e  Power:

e Commisioned

The project location is situated near Shigatze, the
second biggest town in Tibet with 40.000 inhabitans

29° 1413’ N
88° 49'52" E
3895 m above sea level

Latitude:
Longitude:
Altitude:

Customer : Linuo Group of Shandong province
iIs one of the biggest Chinese State Grid utilities
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This is the highest utility-scale PV plant in the world
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Solar panels are set in Shigatse
Prefecture in the Tibet Autonomous
Region.The solar photovoltaic power
plant in Shigatse was built by Linuo
Group of Shandong province, which is
involved in different industries including
solar power and medicine, to help the
Tibet Autonomous Region develop its
power industry
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2008 Fuente Alamo, Spain




26 MW
» Commissioned: July 2008

e Power:

e n. 160 Sunway™ TG 145 800V,
e n.32 Sunway™ TG 385 800V

Latitude: 37° 45 15" N
Longitude: 1° 13 00" O
Altitude: 196m above sea level
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* Low temperatures.
e Solar Irradiations: 1913,5 kWh/m2 (30° tilt)

Weather conditions in Fuente Alamo

- Windy area, same wind speeds as Kathu

Fuente Alamo Kathu

wind{m/s) [RH({%) wind({m/s) | RH(%)
Jan 4,44 f6,5 Jan 428 45,0
~eh 4,69 83,5 Fel 412 50,3
Mlar 4,65 59,8 Mlar 4,01 49,7
Apr 4,63 52,8 Apr 412 44 6
May 4,25 53,6 Mlay 4,01 441
Jumn 4,19 50,8 Jumn 4,165 47,5
Jul 4.28 50,1 Jul 4.30 44,5
Aug 4,16 32,9 Aug 4,63 35,9
Sep 3,86 59,1 Sep 4,70 32,8
Oct 4,04 62,1 Oct 4. 76 39,2
Mo 4.28 64,7 Mo 4.63 42,1
Dec 4,48 68,1 Dec 4.50 49,0
Average 4,32 58,6 Average 4,35 43,8

Iradiation [kvhim? day]

Meteo for Fuente Alamo, Synthetic data
Plane: tilt 30°, azimuth 0°, Albedo 0.20

Global incident in coll. plane, Sum =1913.5 [kKWhim?]
Clear Day Model

Mar Apr May Jun Jul Aug Sep Oct Now Dec



* During last 3 years the recorded inverter uptime is 99,98%
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2008 Calasparra, Spain




20 MW

 Commisioned: 2008

e Power:

e n.80 Sunway™ TG 145 800V
* n.40 Sunway™ TG 385 800V

Latitude: 38° 13'52" N
Longitude: 1° 43'32" O
Altitude: 449 m above sea level

Customer :

"'-.-.'_-.."‘- Solar

During last 3 years the recorded
inverter uptime is 99,98%
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2011 Renault Project




Renault Project , France 2 SANTERNO

DOUAI I“:
- Power: 5x 11 MW Paring CLE FLINS [
S uieE " Couverture parking du CLE

90 000m*

» Commisioned: Dec 2011

MAUBEUGE I_"‘I

The project is for 5 different Renault Factories carports, B
11 MW each.

It is the biggest Pv Power Plant in the automotive
sector in the world.

Latitude: 48° 57' 45" N
Longitude: 52° 09'93" E _ -
Altitude: 48 m above sea level S et

End Customer :

Engineering: =)EIFFAGE

EPC :




The project started in 2009 by LUXOLIS Ingegnerie, EPC operating in the photovoltaic industry, part of EIFFAGE Group
EIFFAGE is the third group of civil engineering and public works in France.

It is a group known for the history of the Eiffel Tower and more recently for the impressive viaduct of Millau, in addition to a
series of projects or renovations: Pyramid the Louvre, Sydney Opera House POPB.

=l UXSOLIS

INGENIERIE

=EIFFAGE |




* n.84 Sunway™ TG 750 1000V PQ were delivered in 6 weeks !
» Itis the only operating Utility-Scale PV plant in France fully compliant with “ Arreté 28 April”,
the most severe grid code in Europe for power quality and LVRT.
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Thank you
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