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ESCWA RE Project Development Portfolio

-
The Technical Assistance Process

* Call for RE proposals sent to relevant parties in ESCWA
Member Countries (MCs)

* 12 RE project proposals from 6 ESCWA MCs where received
with project developers seeking technical assistance

* Project developers were invited to attend the training
workshop on RE project development

* A guidebook for project developers, outlining the steps for
preparing bankable project proposals, was developed,
including generic calculation templates per technology.

Material used as a basis for the training & technical assistance



ESCWA RE Project Development Portfolio

-
The Technical Assistance Process

* A consultant was engaged by ESCWA to provide individual
technical assistance to RE project developers that expressed
interest in the process

* Project developers for 9 RE Projects, from 4 ESCWA MCs,
confirmed their interest and completed the technical
assistance process:

o Libya: 1 RE Project (REAOL)

o Mauritania : 2 RE Projects (APAUS)

o Palestine : 3 RE Projects (Hebron Utility / Hebron Municipality)
1 RE Project (Palestine Red Crescent / Hebron)

o Sudan: 1 RE Project (HCEURP)

1 RE Project (ATTS)



Selected analysed UNECE Investment

proposals
Name Size Cost |[IRR IRR DSCR | Tariff | LCOE
MW | Euro equit | min E/M |E/M
m y Wh Wh
1 Armenia PV 1.00 | 0.60 | 77% | 154% | 12.63 | n/a n/a
5 Armenia, production of more efficient
PV modules
3 Georgia biomass amaranth 3.00 | 3.54 | 14% | 89% | 1.71 | 50.00 | 42.66
4 Georgia wood pellets, schools 0.30 | 0.12 | 48% | 142% | 4.14 n/a n/a
5 Ukraine Bio Gaz Zorg 4,50 | 18.00 | 20% 135
6 Uzbekistan biomass amaranth 1.00 6.0 39% 60
7 Uzbekistan solar 0.50 | 1.00 | -7% 9% 1.54 n/a n/a
. . 20

8 Uzbekistan biomass 00 1.00 | 165% | 276% | 16.25 | 60.00 | 88.39

*under “Promoting Renewable Energy Investments for Climate Change Mitigation and Sustainable Development’ project by UNESCWA and



Investment cost of power generation technologies in the UNECE region

Cost of REtechnologies

Technology | Range (S/kW) Weighted Capacity Capacity
average factor range | factor range
(S/kw) weighted
Biomass 1344 to 7106 1756 0.713 t0 0.958 0.831
Hydro 519to 5416 2945 0.169 to 0.854 0.421
Solar 1545 to 3697 2775 0.117 to 0.127 0.119
Onshore Wind | 1550 to 2651 1751 0.272 t0 0.350 0.344

Source REN21 2017




Cost of generated energy

Levelised cost of Energy of power generation technologies in the
UNECE region (in $/kWh)

Technology Range Weighted average
Biomass 0.05to 0.12 0.05
Hydro 0.03 to 0.27 0.05
Solar 0.17 t0 0.25 0.21
Onshore Wind 0.07to0 0.14 0.075

Source: REN21 2017



Renewable projects implemented and in pipeline in the
UNECE region 2010-2020

Country Size (MW) Price Energy cost CAPEX in USD
(USD/kWh) (USD/kWh) min (estimated)
Armenia 1,268 1,185 0.37 480
Azerbaijan 623 2,140 NA 1,040
Georgia 2,185 1,850 NA 4,136
Kazakhstan 2,426 1,710 1.00 4,416
Kyrgyzstan 2,475 2,330 0.45 3,427
Tajikistan 7,808 1,872 0.29 4,101
Ukraine 2,800 NA 2,848
1307
Uzbekistan 2,397 1,607 0.80 700
TOTAL 20,489 1,937 0.58 19,748




ESCWA RE Projects

Project Summary RE 2

Name
Country
Organisation

Installed capacity
Annual production

Project cost

Tariff $/MWh
LCOE $/MWh

Finance
Loan interest

Loan tenory
IRR on equity

Net Cum disc cash @ year 20
min DSCR

Grid connected photovoltaic system of Hoon

Libya
REA Libya
14.00 MWp
27,622 MWh
$ LC
22,120,000 27,650,000
141.0 176.3
445 55.6
scenarios
100% equity 5% discount 50% equity 50% loan 2% interest
2.00%
15
15% 11%
27,586,265 -7,786,214

- 2.27



ESCWA RE Projects

RE-P3 MAURITANIA

Name PVELORuraldocalities@nEhe@ountryl
Country Mauritania
Organisation Universal@ccess®o®BasicBervicesBAgencydAPAUS)
Installed@apacity 1 MWp of@vhichF8%
Annual@roduction 1973 MWh
S LC

Projecti@ost
Tariffé/MWh
LCOED/MWh
Finance scenarios

0 10%Equity@®0%HADAHoan 10%EquityFl8%HoanF2%@Erant
Loanlnterest 1.25% 1.25%
Loan@enor ‘ PYTTTREREER LR LR LR L AL P RLRRLATY
IRRB®NERquity #NUM! 3%

Netfum@isc@ashE@Fear0@n! -1,314,390,4090) -50,329,7850
min@SCR ‘




RE-P4 MAURITANIA

Name
Country
Organisation

Installed capacity
Annual production

Project cost

Tariff $/MWh
LCOE $/MWh

Finance
Loannterest

Loan&enor
IRR on equity

Cum@iscEashF@Fear0GNEC

minEDSCR

ESCWA RE Projects

PV, Wind, Hydro180 isolated rural villages

Mauritania
APAUS
1.00 MWp
676 MWh
$ LC
12,000,000 4,285,714,286
420 150,000
761 271,904
scenarios
0 10% equity 90% ADFD loan 10% equity 50% loan 40% grant

Government@uarantee
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RE-P4 MAURITANIA
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ESCWA RE Projects

PV, Wind, Hydro180 isolated rural villages

Mauritania
APAUS
1.00 MWp
676 MWh
$ LC
12,000,000 4,285,714,286
420 150,000
761 271,904
scenarios
0 10% equity 90% ADFD loan 10% equity 50% loan 40% grant

Government@uarantee



RE-P6 PALESTINE

Name
Country
Organisation

Installed@apacity
Annual@roduction

Projecti@ost

Tariffgs/MWh
LCOER/MWh

Finance
Loannterest

Loan@enor
IRRBNEQUIitY

Cum@isc@ash@@FearZ0EnEC

minEDSCR

ESCWA RE Projects

PVEooftop@Hebron
Palestine
Hebronilectric®Power@ompany

1 MWp
1500 MWh

scenarios
5%=quity@®5%@Erant 5%@quity@25%HoanF0%Erant
1.25% 1.25%

137% 62%




RE-P7 PALESTINE

Name
Country
Organisation

Installed@apacity
Annual@roduction

Projecti@ost

Tariffgs/MWh
LCOER/MWh

Finance
Loannterest

Loan@enor
IRRBNEQUitY

Cum@isc@ash@@FearZ0GEnEAC

minEDSCR

ESCWA RE Projects

PVBolar@®PowerZ1MWEroundinounted
Palestine
Hebronilectric®Power@ompany

1 MWp
1500 MWh
$ LC
1500000 5357142.857
110 392.8571429
126.4216844 451.5060157
scenarios
5%Rquity@®@5%FErant 5%@@quity@5%Hoanf0%Erant

1.25%

137% 95%




RE-P7 PALESTINE

Name
Country
Organisation

Installed@apacity
Annual@roduction

Projecti@ost

Tariffgs/MWh
LCOER/MWh

Finance
Loannterest

Loan@enor
IRRBNEQUitY

Cum@isc@ash@@FearZ0GEnEAC

minEDSCR

ESCWA RE Projects

PVBolar@®PowerZ1MWEroundinounted
Palestine
Hebronilectric®Power@ompany

1 MWp
1500 MWh
$ LC
1500000 5357142.857
110 392.8571429
126.4216844 451.5060157
scenarios
5%Rquity@®@5%FErant 5%@@quity@5%Hoanf0%Erant

1.25%

137% 95%




ESCWA RE Projects

RE-P8 PALESTINE

Name MSWGas@Generation@fELO00EKW
Country Palestine
Organisation HebronElectricPowerfompany

Installed@apacity 1 MW
Annual@roduction 3000 MWh

Projecti@ost

Tariffd/MWh
LCOE®/MWh

Finance scenarios

16%Equity@B4%EErant 16%@quityB4%Hoank
Loanfnterest 2.00%
Loan@enor ‘
IRRBnAEotal@nvestment
IRRBNEquUity
Cum@@isc@ash@FearF0GNEC
minEDSCR




RE-P9 PALESTINE

Name
Country
Organisation

Installed@apacity
Annual@roduction

Projecti@ost

Tariffé/MWh
LCOE®/MWh

Finance

Loanfnterest
Loan@enor

IRRBnEotal@nvestment

IRRBNEquUity

Cum@@isc@ash@@FearZ0GnEC

minEDSCR

ESCWA RE Projects

Hebron@RedXrescent
Palestine
Hebron@RedXrescent

scenarios
10%@quity@®0%@Erant 10%Equity@0%HoanBb0%@Erant
2.00%




RE-P11 SUDAN Waste PP

Name
Country
Organisation

Installed@apacity
Annual@roduction
Annual@roductiontheat

ESCWA RE Projects

Combined@eathind@Power@Plants@BnAvaste
Sudan
Sudan@niversity@®fBciencendZTechnology

52 MWe
374,711 MWhe

[FEFPERPERPRRPRRPRRFRRFERFIRA 35,000 MWht

S LC

Project@ost
Tariff/MWhe
LCOEB/MWh
Tariffgs/MWht
Finance scenarios

0 20%Rquity@B0%Hoan2 %A 20%Rquity@B0%HoanF 0%Ent
Loanfnterest 2.00% 10.00%
Loan®enor PEEFEEP i
IRRBnAEotal@nvestment 3% -2%
IRRDNEquity 32% 11%

NetRumBiisc@ashE@FearR0EnEAC 78,369,806 -6,539,612F]

min@SCR




ESCWA RE Projects

P12 Sudan
Name 1000 bio digesters
Country Sudan
Organisation ATTS
Installed number digesters 1,000  units
Annual production 2.689 MWh/annum (2m3 biogas day)/unit
$ sbG
Project cost 754,000 18,096,000
Tariff $/unit/year 96.00 2,304.00
Operation cost/ year 11 271
Finance scenarios
35% equity 65% loan 7y  35% equity 65% loan 15y 2%
IRR on equity #NUM! 40% 15%
Cum disc cash @ year 20 in -8,028,601 8,825,047

min DSCR 0.83 2.18



Summary ESCWA RE Projects

Summary®dfprojectsBubmittedbyLNESCWA

Country Project [SizeMW |Cost Equity® |IRRBquity |DSCREnin |Tariff®/M\LCOED/MVComments
P2 |Libya PV (4,00 | [T 22.12 100% 15%| [ | #4100 | @446 |grantdunded
P3  |Mauritania PV (L. 00 | (A 6.30 10% 3%| . : Af70.69 |80%Resalination
P4 |Mauritania PV, @V, [ 00 | FFHHIT 12.00 10%|- : 00 | [m61.33 |180millages
P6 |Palestina PV (.00 | [ 1.50 5% 137%| MR | @@10.00 | @#26.42 |rooftop
P7 |Palestina PV [ARL00 | [ 1.50 5%  137%| MR | [@#10.00 | E@#26.42 |ground
P8 |Palestina Biogas | MHHRL.00 | [T 2.25 16% 75%| [ | [@#10.00 | {156
P9 |Palestina PV 08 | e 0.09 10% 58%| [Mm® | A10.00 | AHS7.32 {rooftop
P11 |Sudan Waste | fii52.00 | [fiiEL60.00 20% 32%| (.06 | [#00.00 | [51.37 (wasteRoRnergy
P12 |Sudan Biogas | .31 | [ 0.48 35%|- n/a 1000iodigesters
TOTAL 71.39 [MHHEE06.24



Summary UNECE projects

Summary®fiprojectsBubmittedibyLNECE

Name Project |SizeBMW |Cost IRR IRRRquity [DSCREnin |Tariff®/M\LCOED/M\ Comments

Albaniafhydro H [TR0.50 | [ 24.98 8% 21%| [N, 28 3 EA1.03 |cost@vaterf 53’366MALL/KWR,Blegradation®%/y?
AlbaniaBolar PV 0% 8%| [HHTL.16 [m01.57 |LowiEDSCR

Armenialproductior| PV 77% 154%| [mm2.63 n/a sales@argin@erythigh,RostBf@Enaterialsdow?
Belarusbiomass B -7% -4% | [T, 36 @M99.67 |waitinglnfo

BosnialbiomassiHAB 62% 464%| EmHRY.77 @mE7.51 |very@profitable,@ostfFuel ?Werydowz@quity!
BosniafydroFL H 11% 20%| [FeR.16 [HR6.86 |goodproject,@®nvironmentalBtudies?
BosniafHydrofLivnollH 7% 20%)| .30 [@6.60 |good@roject,@®BnvironmentalBtudies?
CroatiaBolar@VEKo{ PV 2% 10%| [HmR.28 @11.03 |IRRDNASYHinvertor@eplacement?)
GeorgiabiomassthalB -7% 0%| L. 15 n/a fuelBubstitution,For@emonstration
Georgiahiomassin|B 14% 89%)| [HL.71 EE2.66 |supply®ffuel?LostDFuel?

Kyrgistanthydro H 13% 31%| [mmmmre.31 mm’B8.21 |efficiency®nthighBide?

Kazakhstan@vind |W 5% 17%)| O .25 @m1.31 |industrialBize

Macedonia@vind |W 6. 2% 17%| O .09 @m’m2.21 |financedbyXfW,Bovereign&uarantee,@oncessional?
Montenegro@olar|S ommD.01 | e 0.07 -16% -15% | GHRD.25 @m@58.55 |demonstration,@oo@xpensive
Ukraineiomassih B 13% 26%)| [FHe.45 @®0.16 |fuelBupply,@adioactive@missions
Uzbekistantheat@ulH -3% 2%| [RD.55 n/a highfixed®ost,@lemonstration@roject
Croatiatbiogas B -5% 0%| FHmmR.74 | FN64.34 | @®37.51 |highfixedRosts

Montenegro®olar |PV 10% 10% | [FHEERERRR: B 10%EfBold,B1%AfBubstituteBwnRonsumption
UzbekistanBolar |PV . -7% 9% | GHEML.54 | n/a n/a waiting@nfo

Uzbekistanbbio B [FR0.00 | rrmmmmee 1.00 165% 276%| [H6.25 . cost@®ffuel?@Wnrealisticthigh@eturn
Georgia@voodipelle|B 3,000.00 | [ 0.12 48% 142% | mmmms.14 | n/a n/a supply@ndost®fAvood?
Turkmenistan@rod{PV [@00.00 | [ 0.15 15% 24%| mmmmeL.39 | n/a n/a assumingBnnualncrease®fBalelrice®.5%
TOTAL mB41.31 | e 83.61




Example RE Project in Libya

Projectbummary RERPVAibya

AFLAEMW pBolar@PVirojectn®heity@f@Hoon,Aibya,Rofelmplementediby®hel
Renewable@nergy@uthority@®fAibyadREAOL).EThelprojects@oeHinancediby@hel
Government@filibya@vithRheRimEo:BApplyFeed-in@lectricity@o®heFridaising@PVE
technology,@vhichBupports@he@rid@o@emonstrate@he@emand®dfilectrical@EnergyFor?
costumers;fincrease@hevailability®fEheRrid;@aveuel;FConvince®ff-takers@vith@PVE
technology;@Makeise®fhigh@adiationd@ntensities@n@heegion.@Preliminary@easibilityX
study®nEhe@adiationthasBeen@onductedEnd@ndicates@l970MMWh/MW.EThe@and@ndE
grid@onnectiondsiprovidedby®he@Eovernment.trhe@rojectisiintended®obyFinancedl
by@he@overnment.Erhe@nain&isks@nclude@olitical@nstability,Aveak@egalFramework,
vandalism@Enddow®nergy@ricesd1,41%c/kWh).



Example RE Project in Libya

Name Grid connected photovoltaic system of Hoon
Country Libya
Organisation REA Libya
Installed capacity 14.00 MWp
Annual production 27,622 MWh
$ LC

Project cost 22,120,000 27,650,000
Tariff $/MWh 141.0 176.3
LCOE $/MWh 44.5 55.6
Finance scenarios

100% equity 5% discount 50% equity 50% loan 2% interes
Loan@nterestf 2.00%
Loan@enory 15
IRR on equity 15% 11%
Netfum@iscRash@Fear O -7,786,214¢

min@SCR




ESCWA RE Project Development Portfolio
The Technical Assistance Process

In conclusion

* Specific tools are available to carry out RE economic
feasibility studies

* Economic pre-feasibility studies for 9 RE projects have been
carried out, and can be used to start preparing bankable
proposals for projects with promising profitability indicators

* For these projects, need to proceed with verification of
technical details and confirmation of the economic inputs

* The confirmed/verified data would be used in a new
evaluation to confirm the conclusions of the pre-feasibility
studies and proceed with the preparation of the bankable
proposals



Next Steps

Internal analysis and decision making

Selection of investment strategy and approach

Identification of investment sources

Completion of application documents — business plan, grant application

Implementation — responsibilities, governance, supervision, reporting



Link to UN DA project: https://www.unescwa.org/node/94046

Economic And Social Commission For Western Asia / United Nations Economic Commission for Europe
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