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King Talal (Jordan)

Hydropower Plant
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Al Badiya Storage Expansion
(23MWp/12.6 MWh)

Al Badiya second phase expansion project is the First LHility Scale Storage project
in MENA Region combined with energy storage system in the MEMA region with a
capacity of 23MWp/12.6 MWh.

This project includes an expansion of 11 MWp which consists of approximately
34,350 of Philadelphia Solar PV panels (320 Wp each), tracking system which is
locally made by Philadelphia Solar, and a 12.6 MWh Lithium lon energy storage
system (Tesla Powerpack). The total size of the storage power plant combined with
the first phase is 23 MWp, the new power plant’s purpose is to enhance the grid by
power peak shaving and power shifting to increase the stability of the grid and
support the grid at peak load hours, additionally it will also enhance the availability
of energy during the daytime hours.

Tesla was selected to provide a 3mw/12.6mwh powerpack system to be paired
with the 1Tmw second phase of the solar park in AlMafraq. The powerpack will
perform multiple functions including renewable firming, ramp rate control, avoiding
curtailment and proven network frequency support.

Al Badiya power generation station is a specialized power generation company,
solely owned by Philadelphia Solar. The company was established on the 25th of
Movember, 2013, with an area of 430,000 m2 and a startup capital of 22_53 million
UsD, and total current investment of 42 million USD.

6 QJJY\

AlBadiya

Power Generation

PROJECT FACTS

3 il

Expansion

+ Project Capacity: 12.6 MWh.

» Mo. of PV panels: 34,350 panels.

« PV panels type: Polycrystalline 320 Wp each.

* Mounting structure: PS frackers.

- Commercial Operating Date (COD): 18th February,
20149.

CONTACTS

Tel: +962-5-4716601

Fax: +962-6-4716602

PO. Box: 143808

Amman 11814, Jordan
info@philadelphia-solar.com
www. philadelphia-solar.com

https,//2019 jordanewe.comy/project/al-badlya-storage-expansion-23mwp 126-mwh
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@®BELECTRIC®

m Battery storage facility under construction by BELECTRIC

Kolitzheim (Germany), Amman (Jordan) - BELECTRIC is delivering a utility scale PV plant on !
challenging terrain: the company has completed a solar plant in Jordan on a mountainous poeios ; xﬁ

terrain with varied ground composition close to the airport of Amman. BELECTRIC, via its -

L 4

(il s

subsidiary BELECTRIC Gulf Ltd., has built and commissioned the South Amman Solar Power

¥

Plant with a total installed capacity of 46.33 MWp as EPC (Engineering-Procurement-
Construction) provider on behalf of the Jordanian Ministry of Energy and Mineral
Resources. In addition to the turnkey PV solution BELECTRIC is delivering a battery storage

system with a capacity of 2.6 MWh for the South Amman solar project. The battery storage

facility is expected to be commissioned this summer. BELECTRIC will also provide operation
and maintenance services (O&M) to the facility. A corresponding agreement has already
been signed. The long-term service contract includes remote power plant monitoring,

regular inspections and on-site support in the event of a fault.

https.//belectric.com/belectric-delivers-utility-scale-pv-plant-on-mountainous-site-in-jordar/
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247MW PV Solar Energy Project in Jordan.
COD achieved on 01/12/2020.
#enviromena #acc #baynouna
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doccadl) ABUAlL 3lial) cililAL dalica (laal

2020 ale HaY) (b Jedal) a8
Table 10: Total installed collector area in operation in

Water Collectors [m®] Air Collectors [m]

unglazed FPC unglazed glazed
Albania 282,703 1n.262 293,965
Argentina BT 62E 67,688 129,068 40 36 284 740
Australia 5755000 3,426,000 230,000 250,000 10,000 9,680,000
Bustria 240,935 4 BO3 638 82,203 6,168 4 922 044
Barbadaos 258,192 25E 192
Belgium 45, 000 582,355 107,960 735,205
Bhutan 460 450
Botswana 14,871 2.404 17,375
Biraxzil 7,371,643 M,160.785 193,083 18,725,411
Bulgaria 172,107 5,870 177977
Burkina Faso 3,282 1.399 4 681
Canada 740,64 TO6eZT 51.6E2 424 478 52,451 1,339,902
Cape Verde 2. 466 2 466
Chile 66,550 284,894 54,305 300 405,049
China+ 60,781,000 459, 208,101 7,300 3000 519,999, 801
Croatia 256181 13,308 269 489
Cyprus 2,213 BOR,559 23 56T E34,339
Crzech Republic SO0, 000 475,092 156,923 1,132.01%
Denrnark 20, 50 1.BE0. 789 9197 4,300 18,000 1,902 786
Estania 11,940 B, 360 20,300
Finland 1. B0 48 B0 21,643 E2 023
France [mainland} ET989 2046 E18 1EE, 208 10,568 1,100 2,334,673
France [owersens)++ 1,030,446 44,270
Germany 459 N0 17,311,664 2,106,388 1B, 240 19,905,302
Ghana 3770 1,608 5378
Greece 4958100 22,900 4,991,000
Hungary 18,300 27,934 83,EE8 3,418 2300 T3, B40 &7
Inedian 4 366,997 12,024,753 12,400 16,394 150 2) > —7 6 0, 5'_' r')
Ireland 21E,93%5 128127 37062 —— W~ ~
Izrael 39, 000 4 BER 434 4,927.434 ) \ > )
Italy 43 B0 4,232 461 GE3. 003 4,945 264 e ,) o ,)

eieltlelici e el el
l ;nrdun' 5,940 982,482 272.084 1.250:505 |
nya JUTG20 TeraTg ; e

https:/lwww.iea-shc.org/DatalSites/ | Ipublications/Solar-Heat-Worldwide-202 2.pdf
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Table 13 summarizes the calculated annual collector yields and the corresponding oil
eguivalents and CO* reductions of all water-based sclar thermal systems in 2020,

YIELD - Tatal
Country collectiy aren  Totsl ‘Ramber of . Catlecior CuRe iy Energy reauiciion
Albania 203,965 206 63,632 208 747 22,306 70,594
Argentina 284,384 199 40,711 189 680 20,316 64,300
Australia 9,420,000 6,594 1131,307 5,743 20,672 617,216 1,953,487
Bustria 4,914 BBT 3,440 523,012 2,030 7309 218,212 690,640
Barbadas 256,192 181 50,797 227 a7 24,400 77,226
Belgium 735,569 515 126,138 291 1,047 31,267 98,960
Bhutan 460 0.3 46 0.3 1 34 106
Botswana 17.275 12 2,822 6 2 670 2122
Brazil 18,726,013 13,108 5,093,586 1,687 42,072 1,256,079 397549 !
Bulgaria 178,045 125 32,457 a9 321 9,590 30,352
Burkina Faso 4,681 3 706 4 16 269 1484 ¥ { | r= _r) =
Canada 863,059 604 33,984 361 1,300 38,798 122,797 \
Chile 404,749 283 128,016 289 1,039 31,023 98,168 ( | (o , ’
China 519,989,101 363,992 T1.514,101 284,938 1025775  30.625 282 96,929,017 _|J ,) ]
Croatia 269,592 189 49,135 138 296 14,814 46,888
Cyprus 834,330 584 364,572 741 2,669 79,697 252,240
Czech Republic 1,132,378 793 103,087 388 1398 4,748 132,133
Denmark 1,880,486 1316 12,425 785 2,825 84,347 266,958
Estania 20,308 " 3,702 g8 a0 891 28N
Finland 81986 57 12,834 k¥ 15 3.434 0,869
France [mainland}+ 2,323,016 1,626 422,001 1,093 3,936 117,510 371.920
France joverseas|++ 1,074 716 762 0 1] L] 0 0
Germary 19,893,931 13.926 2,348,506 B4 29,210 872,089 2,760,161
Ghana 5,378 4 282 5 iy 521 1649
Greece 4,992,906 3,495 1,396,939 3,544 12,757 380,871 1,205,457
Hungary 373,962 262 51.945 174 628 18,742 59,317
India 16,381,750 11,467 B.050.164 14,416 51,898 1,549,466 4,904,059
Ireland 347,062 243 80,322 145 523 15,618 49,431
Israel 4,927.434 3,443 1,629,535 4,607 16,584 495142 1567126
Faly 4,947,136 3,463 893,943 3,051 10,984 327,926 1,037,887
RTER ST Bl i SETS il ST
lardan’ 1,260,506 B2 223,109 1194 4,297 128,286 406,026 I
Sk 43 i & 24 i
Latvia 40,027 28 7.297 7 62 1858 5,879
Lebanan 735400 515 122,824 G518 222 66,393 210,134

= = - S m—— om0 e NI L€ NITET thuoe o2 a

https:/lwww.iea-shc.org/DatalSites/ | Ipublications/Solar-Heat-Worldwide-2 022 pdf
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Table 14: Solar thermal systems for swimming pool heating in 2020

Swimming Poaol - Total

_ Reference Haorizontal Tﬂtalé:ril;ectm Collector area | Total number | = pﬂf;ifé'fdiﬂl'ar
e climate |rra::||IE|t|:r-:_rn (swimming pool) REr 51"ft'=m UL (swimming poel)
[kWh/m**a] [m] [m*] [-] [kWh/m**a]

Argentina Buenos Aires 1.74B BB 159 200 441 470
Australia Sydney 1,674 5.746,200 35 164,177 466
Austria Graz 1,126 240 922 200 1,205 2R3
Eelgium Brussels k| 44 854 200 224 261
BErazil Brasilia 1,793 7.377.812 a2 230,557 375
Canada Montreal 1.351 42 157 25 29 6B6 3a6
Chile Santiago de Chile 1,783 65,569 15 431 4M
Cyprus Micosia 1,E86 2,263 200 " BO7
Czech Republic Praha 9B 500,361 200 2,502 303
Finland Helsinki S4g .81 200 B9 256
France (mainland) Paris 1,112 B7,989 200 440 328
Germany Wurzburg 1,081 469,335 30 15,644 314
Hungary Budapest 1,199 18,332 10 1,833 344
Israel Jerusalem 2198 39,419 200 197 568

Mexico Mexico City 1706 = 1645387 200 B 227 m
https:/lwww.iea-shc.org/DatalSites/ | Ipublications/Solar-Heat-Worldwide-202 2.pdf
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https:/lwww.businessinsider.com/zero-mass-solar-panels-2016-10
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Concentrated Solar Heat
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Table 7: Large-scale solar cooling systems installed between 2008 and 2020

Country Commissioned !:I'I: F:: !ﬁ? - : ii :-t - o I_IEHW -;-:; ;l:zl'llﬂ
(kW _] [m?] R kW ]

Austria Graz 2020 2,450 3,900 Flat plate 60
UAE Dubai 2020 496 708 Flat plate n.a.
Switzerland Zurich 2019 200 1143 Evacuated tube &00
Singapore Mandai Depot 2018 2,308 2,297 Evacuated tube 200
Italy Borgoricco 2018 1,046 1,494 Evacuated tube 700
Ita Laives n.a. n.a. Evacuated tube

Japan Tobacco

) 2018 T00 1,254 Fresnel
Internaticnal factor

Singapore IKEA Alexandra 2017 1,730 2472 Flat plate S80
Haspital Militar Escuela,

MNicaragua Dir. Alejandro Dévila 2017 3,15 4,450 Flat plate 1023
Bolanos

https:/lwww.iea-shc.org/DatalSites/ | [publications/Solar-Heat-Worldwide-202 2.pdf
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