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Clean Development Mechanism-CDM
Compact Fluorescent Light Bulbs (CFLs)
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Daylight Dimming Control

Demand Side Management (DSM)
Emission

Emissions Trading

Energy Efficiency

Energy Label

Energy Saving

Executive Board

Facade

Feed-in Tariff

Fossil Fuels Resources

Fluorescent Light Bulbs
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Global Warming
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Hydrochlorofluorocarbons (HCFCs)
Incandescent Light Bulbs

IPCC

IPCC Guidelines

Know-How

Kyoto Protocol

Joint Implementation

Landfill

Land Use, Land-Use Change, and Foresty-
LULUCF

Lighting Fixture
Master Plan

Measures

Parabolic Trough
Photovoltaic

Plaster

Porous Medium Burner
Potential

Project Idea Note (PIN)

Radiative Forcing

Scenario:

Accelerated Growth
Baseline
Business-As-Usual

Closing the Gap (CG)
Focused Growth

Following up (FU)

High Efficiency Gains (HE)
Low Efficiency Gains (LE)

Sectoral Method
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Sector:

Agriculture

Commercial

Industrial

Residential (Household)

Service

Sensors:

Daylight

Presence (Occupancy)
Smart Lighting

Solar System

Solar Tower
Spotlighting
Statistical Survey
Sustainable Development
Thermal Insulation
U-Value
Uoveraii-Value

Urban Heat Island
Waste Gas

Youth Building Project
Gj
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Example: Qudsaya Youth Building Project in Syria Damascus
Pilot project: 16 apartments with insulated walls and windows 80sq.m/apartment- start
June 2007.

Total project: 50,000 apartments

Table 43.1.: Heat transfer coefficient for walls and windows in baseline and project situation

|| Baseline (Traditional system

Walls Hollow block walls (2.7 W/m?2 °C) Insulated walls (0.53 W/m2 °C)
Windows  Aluminum windows with single glass U-PVC windows with double glass
(8.35 W/mz2 °C) (2.4 W/mz °C)

Result: decrease in heating and air-conditioning energy use.

CDM feasibility check:
=  Syria has ratified the Kyoto Protocol and thus the project can be developed as CDM
=  The project reduces CO, emissions, as shown in the table below
= The project will most likely be additional to business as usual as:

- The investment of the insulation measures is much higher than without the
measures
- Syrian law and regulation has not set any building standards,
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=  The annual carbon revenue is estimated to be Euro 1.470.000 per year, compared to which transaction
cost is only a fraction.

=  The total energy saving exceeds 60 GWh and thus and new methodology needs to be developed.

Table 43.2. Energy and Emission Reductions per Apartment

Energy consumption Baseline | Project | Saving [ Emission reduction per
apartment tCOz eq./yr

Diesel (litre/yr) 1800 1260
Electricity (kwWh/yr) 3240 1380 1860
___—

Energy saving for 50,000 apartments: 63 million liter diesel and 93 GWh electricity
Emission reduction for 50,000 apartments: 210,000 tone CO..

Annual Carbon income based on price of 7 Euro/t CO2: Euro 1,470,000 per year.
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0.53 W/mz2°C thall Jiall ae ghasll (hall Jall Jalas
8.35 W/mz °C H(Dke zlad asiall) dolall Mlgll gl Jaill Jales
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93 GWh/yr :438 il 50 1 elyeSl) @Digial b (gpind) sl
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Euro 1,470,000/yr :(7 Euro/tCO; ) yaw die duatdall ihlall an (e (Soinad) Milal)
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Lt Fnlin 3 Ll (S pgpita b 8Ll 21035 BoliS (ppeent IS 137 Jgaad

Potential for Energy Efficiency in the Residential Sector

Space heating

Conventional building
process

New System based on
energy-efficient
technologies

Potential savings

lit/day lit/year lit/day lit/year lit/year
Fuel oil consumption/ | 15 1800 45 540 1260
apartment
Fuel oil consumed in 165,000 19,800,000 | 49,500 5,940,000 13,860,000
heating 11000 apts.

Ventilating & Air

Conventional Building

Process based on energy-

Potential savings

consumed in heating
11000 apts.

conditioning Process efficient building
technologies
KWh/day KWh /year | KWh/day KWh /year KWh /year
27 3240 115 1380 1860
Total energy 297,000 35640000 | 126500 15,180,000 20,460,000

Notes:

Hours per day: 10 hrs.

No. of days requiring heating and/or ventilating & air- conditioning: 120 days/year

Conventional insulation: Walls built using concrete blocs + aluminum frame windows (single glazing).
Energy-efficient insulation: Cavity Wall Insulation including U-PVC windows (double glazing)

Source: Mhd. Khaled Mahjoub, Company Chairman, Mahjoub House , Source: [39]
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(17 Galall) sl yealial sall Jlml cDlebes a3 138 Jgaal

0.96~1.0 1.84 (A 2 Jold) dan) dacad)
0915~ 1.0 2.92 (po 3 o) o) Caaal) A0 laad)
1.77= 1.8 3.38 (a3 oW dac) dgalsh
5.2 5.2 Bia sile zlaj agsiall 53U
2.03 2.03 duaf

:gﬁtﬁ\ (38) d}l;“ %) C"A:\:\

il (Ghall Jiall Gawentd ogiall Lol -
Uroof— Uroofi / Uroor = 1.84-0.96/1.84 = 47.8 %

:‘;;)\';“ )\_\;\S Lf)\);“ d):d\ (',.wa;.ﬁ“ & z\:ajfm.“ M. il -
Uwai— Uwai / Uwan = 2.92-0.915/2.92 = 68.7 %

tgalsll (ghall Joal) Geend Lol dplll -
UFacad— UFacadI,i / UFacad = 338'177/338 = 476 %

g Uadll b 23l alatial 5oUS (pnd Cilelha) GUKH] a8 (3 (S I alad iy il 138 (e AR Gaaa)
Al (goaall 33 Cuny (o) Jall c el a8 slaiel 313 Cangl) S . S
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UOveraII = UCeiIing + UWaII + UFIoor +0.2x UWindow

Uoveran = 1.84 +2.92 + 2,03 + 0.2 * 5.2 = 7.83 W/m2.K
Sl el e 2aY) O8d) @hall Gyl b bl Dle Jal i) Sl @hall JEY) dales )
fop ()Y e bl
Uoverall = Uceiling + Uwai + 0.2 X Uwindow

Uoveran = 1.84 +2.92 + 0.2 * 5.2 = 5.80 W/m2.K
Al laey) G 2aY) &) @hall Jiall dan oLl CDle JalSd el el Jlaa) (ohall JEY) dalas o)
fop (L)Y e bl
Uoverall,i = Uceiling,i + Uwaiti + Urioori + 0.2 X Uwindow,i

Uoverani = 1.0 + 1.0 + 2.03 + 0.2 * 5.2 = 5.07 W/m?.K
Dlie) e Y QJ:\) Ghall Jiall amy el e s - paall o il ‘_ALQAY\ Gl Jay) Jalas )
HEYS (Eg..'afy\ e @bl )
Uoverall,i = Uceiling,i + Uwaiti + 0.2 X Uwindow,i

Uoverai = 1.0 + 1.0 + 0.2 * 5.2 = 3.04 W/m2.K

e @hall sl e e Ay &a) Jiall aaag i il Sl @hall JaV) dalead oall G )
HEYS (3\9."4)‘\1\
Uoverann = 7.83 - 5.07 / 7.83= 35% / Uoverani — Uoverall
e @hall Gl e o 33Y) G gd) Jall aans J8 sl JleaY) @hall JEN) Jalaal anail) B o)
HEYS (prfﬂ\
=47.690.85/4.03 - O-BSUOveraII =/ UOveraII,i = Uoverall

@Dl JEY) dalaal calzall daiill 325 (34 Jsoall) duge b LSl 2D (ghall Ball 35S ) gsalls ¢
(A ¥) e @hall 3l jlae¥) oo 1Y) aa) didall JleaY!

Uoveralli = Uceilingi + Uwaiii + Uricori + 0.2 X Uwindow,i

Uoverani = 0.5+ 0.8 + 1.0 + 0.2 x 5.2 = 3.34 W/m2.K

tdaa Yl e hall amall laeY) cue 33 G gag
Uoveralli = Uceilingi + Uwani + 0.2 X Uwindow,i

Uoveraiti = 0.5+ 0.8 + 0.2 x 5.2 = 2.34 W/m2.K

&) hall il 358 i slaie) s 8 «Jiall sy Jd daall JlaY! @hall JEY) debed sl G o)
Do (Laa V) e @hall 2l oY) e 32Y)
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Uoverat = 7.83 - 3.34/ 7.83=57% / UOveraII,i = Uoverall

O88) @l Bl 38 b alaie) dla 8 (Jiadl 3y U8 Saaal ) ghad) JEy) dabeal el 3301 o)
P (L)) e @hall 2l o) e 32Y)

UO\/eraIl = 580 - 234 / 580: 597% / UOVerallvi - UOverall
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Sketch of an Urban Heat-Island Profile
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ASHRAE Standard 90.1-2007 prescribes cool materials for low-sloped roofs on nonresidential .
buildings in some U.S. climates.

ASHRAE Standards 90.1-2004 and 90.1-2001 offer credits for cool materials for low sloped roofson =
nonresidential buildings in some U.S. climates.

ASHRAE Standard 90.2-2004 offers credits for cool materials for all roofs on residential buildings in =
some U.S. climate zones.

LEED Green Building Rating System. The Leadership in Energy and Environmental Design (LEED) =
Green Building Rating System assigns one rating point for the use of a cool roof in its Sustainable Sites
Credit.
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Heat transport for stabilization Exhaust gases
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2030 Ao i S gl i

Sl ¢ Unall 8 d8Uall aladind) BeliS Guuenty (Aseddl) s2aaial) 28Ul ldiid Slshial (e (Saall i) gana 55 Jgaad)

2030 ale b

I A S
386.21 310.21 ktoe Bowadl) 38U Lénul Cilelya)
796.53 668.53 128 ktoe 4l e\di:u.u\ 8eleS Cpand Cilelyal
A -

(20 @=Ll 1ktoe = 40.0 Tj*
sdauiil)

s> L5 47310 i Loy dais 131<6 ol LS 1183 :2030 ale & Seall sl g sana il

Jsxall ¢19.6 Mtoe) 2005 ale & duypu 6 ASigheadd) A6¥) AU (e %6.0 dows zyaall ) gl Qs
+(2 Jsaal ¢15.25 Mtoe) 2005 ale b dygun A ASlgineal) dilgil) Zahall (10 %7.75 ds Jile WS (1

48.359 Mtoe) 2030 ale & A & Allginndl dflgill d8l) (e %245 szl JeaY) sl Ll
.(16 Jsaadl

Sectoral gUadl) ddyyhy COz &lasil Glus 8.7

djge el ol Lag a8l JaloaS clieSlls cagilall oBlgiad 8 Linids 2030 ole bz el sl Qi
OB el a3 5le ) dugl Jaadl) G il Jgaall Dt ¢ Slag (Oles dasl o) @la Gpvaan (e g
L dgiline cagilally Jagl Joadl) cliaalse (o8 Dlaig gl Joadl) (3 85 (o (ot slipgSll 3 il
Slea¥) sl old (20 Galdl 8 1 Jsaall) —<ag5lall 0.04 Gjlkg gl Jsedll 0.0402 Gjlkg 5yl gsinall)
S Slal A (maeanl) Ol 30 (56) Joandl (o Datd gl (B iy e (uSaiin 2030 ale 8 - i)

(21 Galdl 3 Qi ) 2030 le b (sl e
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1996 ale 8 dlaedll IPCC haliyY bes (kt CO2) 2030 ale 3CO» Sles] (3 sl lan 156 Jsanl)

MODULE Energy
SUBMODULE CO, from fuel combustion
WORKSHEET Step by step calculations
SHEET Residential
Step 1 Step 2 Step 3
At B** C D*** E F
Consum. Conv. Consum. Carbon Carbon Carbon
Residential Factor Emission Content Content
Factor
(ktoe) (TJ/ktoe) (1) (tCITJ) (tC) (Gg C)
C=(AxB) E=(CxD) F=(Ex107%)
Gas/Diesel Qil 1182.74 40.0 47310 20.2 955,662 955.662
(55) Jsaall ka -
(20) Gala) b (1) Jpaad) hasf +
(21) - ” )L:j e
(56) Jyd) s
MODULE Energy
SUBMODULE CO; from fuel combustion
WORKSHEET Step by step calculations
SHEET Residential
Step 4 Step 5 Step 6
Residential G* H | J* K L
Fraction Carbon Net Carbon | Fraction of Actual Actual CO2
of Carbon Stored Emissions Carbon Carbon Emissions
Stored (Gg Q) Oxidised Emissions (Gg CO»)
(Gg ©) (Gg C)
H=(FxG) I=(F-H) K=(IxJ) L=(K x
[44/12]
Gas/Diesel Qil 0.5 477.831 477.831 0.99 473.05 17345
(21) Galdl ki
sda i)

Sl (30 %3 s JSug ol S 17345 :2030 ale b Sl assl 56 Gle Gilasl b (miadl gl
([8] ok sLS 58350) 2005 ple
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Attt Loaiil) AT ) (pana Aadipally Aiaal) cileg pall 9.7
i) Zeail) 21 (e 58] L) (e Loy Lemsh (e ) eyl (57) Jsial) s

Glegiadl (e dabide clial dadanl) Leanil) 1 cile gy LK) 157 Jgaad)

Ly b SUISQY) i Cuagll g oyl 4%

idle . Ul Al sk Al 5ol e

Gl Cyagats ALl 850 malias aladicd sohlall o o)l g Ul 3 sl

V) asecas a8lall lle 56US (Se daluudl)

dopan)) Ghld) sai e Adle o | HUYI) GHU Sl ks REFCIR PP

Gl Cyagats Alall 500 aulias aladial tohlall o | ey Chusilly A5l OSlaall 3 23U

L) Jie g dlall dle 56US (3!

Lpsad) 8Ll punlgio pladind o sasscial) aldal) dalaif | Ajhal) dusedd) dallal)

Ligun Sl Aphall dusedll dallall dle DUISL) o L gun Sl dalally
35U Ghlall b aaal) Bn Aliies AiscayeS Al o
Lola®Y) (ggaall il bl diga e calaulnll o

oo Apbal daatll A1 e dgnll dndpall Cile g i) Ll
casdl el Bl aladiily A8l aladii) 5ol aea) Ll cilldlad)l 8 QLAY (S pgpde W1
(sbaall s
Ot ] Lpsedl] Bl aladtialy A8 Aot eUS ) LSl (e gyyda) Hlal) Lol 2
(sl
2008 ale 8 byl 8y asallal (3 wndl) Ll g5y .3
e Jsls Ji cilegyda) oda ml dadal) Auanll 401 cdile (e salina) AlSe) Aulp Luedl cilgall Ko
Jan € Leled Jlan) of s 2012
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Industrial Sector gf—llud\ &Uam .8

Slial) g lhadl) & dilhal) Dlgind g5 1.8

b sle 194 ) 1994 ole 6 (1< pa (pile 1.50 (g &) AU (he slidlg dolicall ¢ Ul eDigial 313))
Lyl e eVl Al Guey @lldg 2005 Hle b 88 b Osale 1.57 ) (midd) &5 .1999 le ¢ il<e
8] &Yy Al cililee b puilly

Albally Aoy il leliallS eyl cilelall b Gl Dl gi5 oo a8lS cilbaa ign Y
gty il udly itandYls Alsally 2813all

gl 3 48Lye<l d8lal) lea) e [22] %70 o0 JiSL L liall clSpnal Juaind L) Gl el 8l ui
st e 53 dBlhall 3 5l il Dl gl lSpmall elal et o SN ey 43ls 1YL e lial
o Yy ol lajee clgnl gl Ll die Lla Zoasiond) clSjmally 56U Al lSmall Jlagil Jlaall 138 3 (Ko
Aadl Jolall #hyaly AUl Gl by shal g Tua Cotie dee b ) eha) J3a gliay el sale)

sl eyl

oo bl g Uail b 8Ll 2o 55l (uentl Tiaall ClelaY) (58) Jsandl s

e liall g adl) 8 Z8Ual) plasial 50U (il Aaall clelaY) 158 Jgand)

wall 2 5!

Shally sloesll il sl .4
6
8

1
Leliall cilleal) 35350 o8 .3
ilall phall glapial 5
Alaill A8l Jalg .7

S o) sl sbaall cpis
Aalal) 2B i cle lial) Guaaty Juabisale)
e de lal dlal)

280 gl adlly by hae (8 dpeliall Gadd) a5 (S (S8) dsaall (& disadd) @lehay) ) dila)
Ol 03 zlaal A ) elaY) 138zl . (Waste gas) el Glo Bpay 53 aibiall Ll 5l ekl SlL
Ao buall adl adlge ) S Jlay (IS aiiy canlall S e duelial)

dacliall clSaall b 4Blall aladiud 5eliS Gawald 2.8

Jlae 8 GilneSl BN 3 Lagl iy ) (8 galdl 33 Jsaall ) &l lo (bl ) o (s
J,_\ﬁjﬂ\ Jaa laka (59) d}i:j\ O g::h.«aj\ &Uafﬂ\ ‘éﬁ Q\S);.J\ eh;lu.x\ 5l paat
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(Y1) a8al) e callal) 53] Jlae b daiall oY) 159 Jganl

(GWh) 2020 ole & isll

432.0 (B leUaind) e liall e S 5l Adle clSme 1
- (Slaadly zohalls slsell Jatlgun) dibyeSlh Sl alai ks )
' deliall pale
815 (86 leWain) doeliall (ale S .Ul Adle cilSae 3
21 Clalaall aladin) e 4

838.2 g sanall
[21] : radll

) L 8l e bl 5l i 8 Aa gl Clehay oda slaiel Adlal) Ayl o

i)l s clehal) i Mn Al L1

L Bsige Dlilug Ban Glagus e i) .2

(elay) o3l bl Jlatl) .3

Al duhall acadd) cagll gual sas @il clehal 28 Lsea .4

2030 ple in 2020 ple 3 kel gl Aal) Al Al 538 QL) sdg]

2030 sle b deliall ClSaal b 3D aadin) 5US Gt Slsbal Ga (Saall gl (60) Jsasll (s

2030 ple b dueliall cASpaall b 38U aladiu) 5lS (pnd Cilehal o (Saddl gl 160 Jgand

sl | sl Y

838.2 oWh . . . L -
Lal) S pad) 8 38U Al 5S¢

209.55 ktoe el = < ¢ R

(Laaal) 2L <l A8Uall 2l g3 ilaaal 1=34% 3535 ic) 1ktoe =4 GWh *
dadatl) duaiil) AT ) Cpaa LRSI As g phaally AiSaal) s g ial) 3.8

Aadail) Aatll A1 (e 53] ) (e Wiy Lgashe (e 3 clegydall (61) sanll s
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Glegpiadl (e dabide lial Ladanl) Leawill 1 cleg yia LK) 161 Jgaad)

By 8 SIS i

delial) G adle oSy o Y Akl clmid) oo 8 Al agsl Jlagd

sl cllase 3 O ) Jsatll LYY s o S delial)
Sl Jeaill pe il e ladin (Kavg dlle 40l<e) o Hladiuly Clehayl ok plai 32U e
Lcg Lllat Ay sl Bygpn il adgll gl 3 dsllal)
el
Ale dulKd) o saaaiiall 48Ul dalasl A REDA

daall 138 b dlee 88 dujom (B A5 Y o
Lpsadl) A8l nlgio pladicd o saosial) Ballal) dadail  Ajhal) Lusedd) dallal)
Ligunyeslls Aphall dpsedd) d8llall 4l LIS o 4 gam yeSlly
Crie) delica (e N2O i Lals Llle 40lSy) @ CO2 5CHs 3N20  elial) cile muids
aladl e CHs Jleg saaudlg Shall

gl ) Aansgia ey Sl COp Sl (33 Bl

& Adall Laanll T (e salisw) 4] 4udya (gy> <Shimizu Construction Co. Ltd. 4sbld) A4 (e des s
Project Idea Note (PIN) g dall 5,58 dady 4l puag (o3l ddaill dsaiil) 41 ggyda o) Aiygu 2 o linall g Uadll
(19 Galdl) alall b 8l (5K (31 10,000 GaeS (mih — bl Sliamn 8 Aladl) 5o (b £ pde (i

Al 3% A5l 03a Cualy Gmen 3 82endl Aalad) ASA 3 hall laaY) Chle Glal (mids Cingss
Lo (s pa S §5S3all 5L S,

aid —@hall iyl cble aal g gVl Gaea Jase (3 N20 Gyl Sl Sl el mid -
il AW Clgin [7) P AK 90K (1 1166920 4SS

cralall Dl e Yoy 358K Gl (slsell U Ll (sllaidl) Lisel) dare (o glill mal) Gle dladial -
cauaanll ALE g 10

) pasll (sl aaiall ?.&\ i e lede Balas ddas 2 1) il Gulagiy J& (A Olegydall 10 aalun
@l il olegphdl ae zling ¥ ALVl Sl s e L lg Anmal) Aiglly s00ud Lalall A8 3
Gy b Ol Sl e Amital Cladl) Coad Ao Joley Lol Tuile (s Jy Laadanl Lae clylénad
bl SR (e 88 g ) Aila) eclgion EDE DA Ll Aagal Anblll A8 i) ae sl g5 K1)
[28] Aygedl Slplll e Cudlall i diad Jalas
Ay o oo linall g Uil 8 Sl 28 Apatl) Zpanl A0 e gy e el a5l (62) Jsaall o5
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g o oo liall g Uadll & i) b dqdail) daasil Al ey o akall (goiaadl il 162 Jgand)

\ A Andl) e audat | ol el Sl pladiul | syl Aasa

) oalsils Bliaa Liga) Jara o N20O g i)
3 1 1 1 Gl g pdiall 2
261,725 10,000 85,025 166,700 Adiiiall flad) duas
(tCO2e)
261.725 10.0 85.025 166.7 Labiial) cljal) Luas
KCERsly

L yily Caasil) Bigal Blads delia 4.8

¢ Hydrochlorofluorocarbons (HCFCs) (5)S )58 9)5IS g 0l clsSial e (55 [32] 3asidll (JM B
ol 13a &3 e Ladle (64) 5 (63) Jshaadl 055 2005 ale o Asyses Lgia Joo &

(elsel CansSig 2yl ¢ Ub & Dlgin¥) alans) dyse & HCFCs Dlgind 163 Jgaal)

& sandl @Al HCFCs afie HCFC-141b | HCFC-22
(metric tonnes) (%) (%) (%)
757 1 27 72

[32] : Hoadll

fypee o HCFCs eDlgiad e (aial) ye) liieal) Callal) cilaiss 164 gand

(2015/2005) (metric tonnes) (%) (metric tonnes)
2.596 1965 10 757
[32] :‘)m‘

201552005 ale m daygm o8 HCFCs Blgind ok oo Aaalil) i) SBY) :65 Jgaal)

093] g 83l bl cpaall a 52l
(ODP tonn*es) ) (tones/tonne E:Oz)
65.39 1,972,410
[32] : yoadll
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Agriculture Sector #&1)3}) gladl) .9

SLY g ladl) b ddlal) gl £355 1.9
Al ale 1.72 ) 1994 ale b 818 Gl Gsale 0.69 (e adgY) 8L e el g Uaidll @Digial ol3))
.[8] 2005 ole b

Glaany (@luhay @libasg @hha) el Gl 8wl JS0 o3 g Uail) 8 a8l eDigal S
AU Dlgind 558 (66) dsaad) o Lsin ol Osale 1 Msas el g Uil (8 cagilall eDigind Lok - (gl
[12] pasieall 35350 £58 aes 2005 ple B el g Uadll

0.155 o)laie 1.68 Mtoe :(2) Jsasll xajag 1.525 Mtoe :(66) Jsandl xaye o Dlgad) sl & 3 2as
(2) Jsaadl Adlal) Ayl adinies %9 dawsty 5| Mitoe

paiiaall 368l £t o eyl g Waall & Al Plginl £361:66 Jgaad)

ppdl | s | T uai s | gl
ki

MWh kt kt kt
2102 Glalyg clabang Gyl
43 186 SOl Cgy 458
100 30 Calae Ly
3113 iy (s
4 awed duia
10 ac e ilaad
9503 514 B
990 G ol
4093 43 001 7139 Dl e
1.525 0.0008 0.0173 0.068 1.439 *(Mtoe) Plgiw ‘?Jl.aal
[12] : sreadl)

1GJ=0.0239 toe :dY) di’;l“ I lalas e\dilm\,\*
43.1 Gl/ton 1&gk <1 MWh=0.086 toe : ¢LiygS
16.8 GI/ton :(add) (ggacs i 2585 ¢ 285 Gliton :( oasldll) Sl and

o=l Ul 8 Al lblesy) Qmianl ZiSedl clebal) (67) Jsaadl o5y
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=l g Uil b Al Cbilesy) (mianl ASaal) SlehaY) 167 Jsaadl

cobual) Jlaninal Jlaw b

(Lol g)) sloall Jladl plassy) .2 Gl Jadll mall 1
Al Jlas
elall ) alesial 8oy .2 N2O lasi] (il saeadl i) Jasiay) .1

dac)3ll wblal) @y ks .3

tlsall A Jlaa (2
Gsrall jedill (10 CHs Gila) (ands .2 Lald) LA cpeas W1
lgall dlach 8)lalg sleudl B .3

resladl) 8 Jlaw
elyeSl) algil (isall g lajiad .2 Lnal) yelladll & Agaedl) dsall 2ok s .1
el Cipally ddall el 5y .3
rclilally el Jlariul Jlaa b
Ll Dbyl cld @bl dehy .2 e Bliall guh ge Zdall hle galaid e .1
Lga8liS Balyyg cbilad)

1Al alela)

Aaall del)3l) clamiall Gl gl .2 Ll dreal) Zolaal) SlelaY) gad Joaill .1

L 2V Alsh )00 Gaayin S 4 el Balijy iy adatl) padng eyl Qs .3
Ll e ala)

Aa)Siaaal) Aol llaliall 3 L) .6 LGl 3 aa el .5

GLY K dba)

ool g a8 i (Saall 5aaniall 8lal) Ciliedss (68) Jsanll 5
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g b el g el b Wi (Sl 5a0aiall 28D ks 168 Jgand)

day)
LaaaY)

il sl fia

50 e up Y o Uy ddigea S Lokl
ORI TR s Jealadl 4ad sl

U3 e ™
alle PN &
) S3aeSs di duns ekl : ol
‘;ﬁaw o\:ud\ C_..a
ag Y g yaS Aalai] sbaall s

dliully gall clSaa (b ABUAY) alaiiad) 5oliS Cypaund 2.9

se il Glme o Wl aae S LY cliae dail 3Ll ) alasial 8 aagll oSa
Aandaully L3l HLY) laas  Jea) (0%70 s Lo (<559 ddias 121000 sty (5)l) ciliiae

Jlae b 2l a8l b gl il ) (8 Galdl 33 Jeaall ) dalal) e Cbal) o) i (ala
gl 138 lske (69) Jsaad) (s - eyl g Unil b Syl oladicd 5US (puens

B e bl 5l e 3 da fikel) SlelaY) 169 Jsaad)

(GWh) 2020 sl 3 i) R
16.8 Ll C.oal\_, deshl Jasl) 8yla) e selSl) dddle lSyna 1
[21] : haadl)

V) Sl B8 e bl 5l 5 8 el el eda alaiel Adlal) dudyall & ik

il s ehal) 1 iy a1
(g (ise il Bua Clagess o ohal) 38y s .2
csaY) oigl abial) sl .3

el Al Gacaddl) Cdgll uial s AT ehal 218 dugea .4

2030 le n 2020 ple & okl gl Aal) Adlall Al & L) sg]

2030 ple b deluall CilSaal b A8 2asial 5eUS (and Clehal o (Saall gl (70) Jsandl s
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2030 PLG ‘?A 2\:\@\3 @An Q\SJ&A L;A PE{ D] e\..\;'.h.u\ 5l Cpmandy ;bAl %) USMS\ ‘)5‘93‘ 270 JJ-\QM

*;L:s)g.s Eh\)ﬂ ;\);‘g\
16.8 GWh T o . o RTRT -
Aledd) | < alal Ll ) 3.LS -
42 ktoe - 9 C_AAS L ‘éﬁ e Al oe O

(Laaal) 4L )<l A8Uall algs ilaaal 1=34% 3535 i) 1ktoe =4 GWh *
Alil) Aaaktl) AT ) cpada dudiill Aag phaally AiSaal) cile g ydial) 3.9
gl dnanll A1 (e 52l Sl e Ladisig lgash (K Al cilegyiall (71) Jgaadl Gsa

Cile gyl o Aabiae il Aadatl) Auanll 40T Cile g jde UK 7T Jgaadl

By SUSY) i

Laosadl) Bl pualgio alain) o saosial) Baldal) dadail  Ajhal) Lusedd) dallall

Lignyslly Al dpadll d8lall dille U)o 4 gan yeSlly

Lgoal) ARSI alasialy mpatll ulid Jele sp clddl jis e sasaial) A3 Aokl A/ a3l 3le

AL Dl bl Al Jualaal) (e 298501 7] AalSa) o Al M/Asgead)
(Olia saail) AadlSd) dalad) Gl b dals

Gonal) elladll (e dille dulSe) e CO2 5 CHs sN20 skl cble (jmuias

gl ) dlacgie diie) il COp e (piais Ll o G

& Adpdaill denl Al e salinwy) dul€a) du)yy sy> «Shimizu Construction Co., Ltd. dwblll 4<5a]) (e daslua
(Registered) Alawedd) daall dsetll L1 Gl yiia @) +(elpe) gl sl g laind) djsu 2 o) g Uadll
?

cpaes b Ada 0 jehe W]

s A pleca J3 jehaa .2
had b paall n Jelae (el g pdiall 558 Bady Al iay (o) kel Al 301 g 5he L

sl Sl g lasind e (3 s 3 il 28 Aadail uasll A01 ey e (n (Saall gl (72) Jsaadl s
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sallaall G il e gl e b Auyge 8 Sl 28 Aplaill doaiil) AT gy (a (Saall gl 172 Jgaal
slopeSll Al dmall

3 1 1 1 Gle g yiall dae
349,619 200,000 73,205 76,414 Lasdiall Chilal) dpas
(tCOze)

349.619 200.0 73.205 76.414 Lasiial ) 4
kCERsly

L)) aladin) 5ol Gawadl (AT ciscla) 4.9

bl 5l

5000 s Lyses b JHlall Db a8 LA jge b dobeal) cillaall ALalSaal slay) Jon i dlae) UWls g
coalbaall (G jala o (gag Gllall elsgll (B Gar AV gally Laa jallas i lghe gia el candl o)
Lgual) Ak 25U

& eyt Aagall A jae b (IPCC Guidelines) ¢ lial) iy duiaall Gl gall daeoSal) dagl) b)) i
sl aaesl Gl Al gl cllasy)

Y dadl) gl olsiedl sail o) - (gypemial) Jhal) Alaulg LAl b el (Sl digll AESY jrima (gom
28l S Sle i) 33T 2l Ogiaall (8 et deas 13 081 epnSl aus] 6 Sl suas clilal ) (a5
(Land Use, Land-Use Change, and liey) (pes "dalally ‘é.za\f)!\ plasdial g ‘;"a\j\ﬂ plasial aiy & (50 KI)

.Foresty- LULUCF)

Y pail o Logal) ABSH e A8l padlatial (e ool g Uil

(el 7 1Y 52anYIS Akl Asgilall clainal) ol
hall Zluy (S dilal) Ll clatid) i) .2
cgses il 3589 7 WY Lawliall Loeh) 3l dualadll (s Ay .3

Fll e palially il (p5as Je cpehall aeluy Ly Gllady) (s e bid aclag ¥ Sl 2l o
bl Eagly &y
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goall 284l
it 5aY) gl b oK) G o3 Clilia e ) Aalgall o) Anlall dall GlEK (e (gl 38l Adinny
gaall Jsds Sl uals 53 Jie Loeh) 3l daalad) (o i) Jaally oY) e (ggaad) 25850 mllaias
Cun ool 3sisll el (pe Dy BBl A5le lilesly Saa 4 i) Jlae 3 Lle (o) 25350 patiass
hball Slae o Dbl G eha) iy cdilite Gy 55y 3585l ae (gl Sl 5l Sl e
gl ) AlSe) o L sadall agl AR e ST gl agisl 2 Al AAS JIE Y ziall e aladial daf e

sy Cdl) el e saniine dojgu (A A8 Jralaall (e (goaall
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dagikall cleladl Lty Aalaidy) ciluseial) .10

sbaall i IS 1,10

S Lsie dagd 45 Bha dap vie Ly calu sle 5l 200 el zlias dlle o Gl Aaadl) s
Bl o (s odad) il Sl sl (dase sl O plasial) cgiladl 5 elpeSilh L) o2 (pis
el

s Bl ) digie da)0 45 ) dugie A2 20 Bha daps e sl 200 Gt £l
200 x 25 °C x 4.186/3600 x 365 days/year = 2122 kWh/year
Ljge (b iy i) agigll (DAL (el Laly LU &S of) A e Baal) oda p L) AAS Cabids
tiaadl) 28UAN 5Ll 5 cagila) f el
slgsl)

tot bl e Aaakll 038 (s e dg yeadl) 305eSH) A8l Gl (0ha 2sasl) %90 Gaidl) 35350 of sk

2122 (kWh/year)/0.9 = 2358 kWh/year
ool Ly LS Adanll dbpetll 8 sedl) B elu By 5L 1000 oo iy Y ALl Dlgal of Gl
LA jia agu) %23 gl Cileay (10 Jgaall) Lysu 5521 2.41
Pt Lo AS1giuaall 43050 28U AAS o)

2358 (kWh/year) x 2.41(SL/KWh) +23%= 6990 SL/year
e Ll Loy L) AAS munias Lgias
6990 (SL/year)/2122 (kWh/year) = 3.3 SL/KWh

tagilall
Al o) (i obaall il Al Jla 8 Jasall %60 5 U %50) %55 awsl) cpaadl) 35350 ¢ s
ot obl o Bpal 038 (st e g peaall Ay lyall

2122 (kWh/year)/0.55 = 3858 kWh/year
fed Ggilall Lgind) 24N 8 Jallg (10 Jsaall) 2.08 SLKWH g jlall ddladl A< syl

3858 (kWh/year) x 2.08 (SL/kwh) = 8024 SL/year

g L) Ly LS S it Lgiag
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8024 (SL/year)/2122 (kWh/year) = 3.78 SL/kKWh
s olad)

to oball e Baall 038 pa o b peadl) Al B8 8 %80 amsl) i) 393y o iy

2122 (KWh/year)/0.80 = 2653 kWh/year

tod Dl dgiadl 2SN ola Mg (10 Jsaall) 1.8 SLAWh Skl sl 28l Jacg aly

2653 (KWh/year) x 1.8 (SL/KWh) = 4775 SL/year

t el Laly LSl AaIS it \giag

4775 (SL/year)/2122 (kWh/year) = 2.25 SL/kWh

-

tdawadd) 43Ul

-

AU olall (s lgad dadipe LS cle an ) Aliie U SN Glis (SleS) Sl Lwulil) 200 )
IR

G Bl Al 45 g8 el Laly LS 2122 Wy Digies s Bl ey 5 oasadll Slead) e of G
Ll laally +esadl) Slgall Ll LI Ll 4 a0 cOgud 35as sty clale 20 oualiil) opec
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Table (1) External costs in fossil fuel-based energy systems & RE

External costs (US$ cents / kWh)

Coal-fired power station 7-10
Combusting gas 2-3

Waste-to-heat 18-21
Wind <0.1
PV <1.0
biomass <0.3

Source: [1]

Table (2): Electricity Cost from Wind Power

Wind Energy cost 2000 full load hours 2500 full load hours
breakdown [EUR/KWh] [EUR/KWh]
Investment 0.04 10 0.05 0.03 t0 0.04

(12 year annuity at 4%)

Operation and maintenance

including major overhauls 0.012 0.012
Other operational expenses 0.008 0.008
Total 0.060 to 0.070 0.050 to 0.060
Source: [6]
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Figure (1): World photovoltaic cell/module production from 1990 to 2008 [2]
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Figure (2): Growth rate in relation to the installed capacity of the previous year [3]

Top 10 Countries (MW) i
USA 16.819

= 22247
Germany 243.903

25170
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2007 W2008
Figure (3): Leading wind markets 2008[3]
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Country Feed-in Tariffs (FIT) (EUR/kWh)
Austria 0.05-0.09 depending on region
Denmark Moving from FIT of 0.057 to TGC (Tradable Green Certificate) market rate
France 0.073-0.087
Germany 0.062-0.091
Greece 0.06 mainland, 0.07 islands, additional loan subsidy
Ireland Auction with price cap of 0.048 for projects greater than 3 MW
Italy 0.1045 for first eight years, 0.0531 thereafter
Netherlands | Development of TGC market, current price 0.077
Portugal 0.06, additional loan subsidies
Spain 0.0626 or added 0.028 onto market price
Sweden 0.046, additional investment grants, moving to TGC
U.K TGC with current value of 0.047
Source:[5]
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Project Title:

Syria: Supply-Side Efficiency and Energy Conservation and
Planning

GEF Focal Area:

Climate Change

GEF Eligibility: Under financial mechanism of Convention.
Convention ratified 4 January 1996.

Total Project Costs: $ 29.855 million

GEF Financing: $ 4.070 million

Government counterpart

financing of GEF component:

£S 36 million (in-kind)
$ 25.1 million (investment for the rehabilitation of Banias power
plant)

Co-financing

$ 0.685 million (UNDP)

Associated Project:

UNDP Energy Programme

GEF Operational Focal Point:

Ministry of Planning

GEF Implementing Agency:

UNDP

Executing Agency:

Government of Syria

Local Counterpart Agencies:

Ministry of Electricity

Public Establishment of Electricity for Generation and
Transmission (PEEGT)

Public Establishment for Distribution and Exploitation of
Electrical Energy (PEDEEE)

Estimated Approval Date:

January 1997

Project Duration:

Three years

GEF Preparation Costs:

$ 540,000 (PRIF)

List of feasibility studies for detailed energy audits:

Basel Hospital

General Company for Mosiaf Shoes

©CoNoGA~LNE

10.
. Higher Institute for Applied Science & Technology
12.
13.
14,
15.
16.
17.
18.
19.
20.

Al Kadam Batteries Factory

Bceda Water Station ( BWS)

Cotton Gin of Al-Hasakeh

Syrian Arab Dairy Products Company ( Power Factor )
Syrian Arab Dairy Products Company ( Steam System )
International Hospital in Dara'a

Hasakeh Poultry Establishment

Helalia Water Station

Almouasah Hospital

National Hospital In Salamia

General Company for Cleaning Product ( SAR )
Homs Sugar

Abo Zraik Water Station

Sydnaya Poultry Establishment

Harasta Yeast Factory

General Company of Glass

Doma Hospital
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1. Casablanca Restaurant
Estimated | Estimated | Estimated Estimated Simple
. Fuel type | annual annual annual | implementation | payback
Recommendations . . . . .
involved | savings | savings | savings cost period
(SL) (kWh) (tCO2) (SL) (years)
Installing under-floor heating | yieco | 33750 | 13,500 3.6 192,000 5.7
system.
Oil-fired oven: replacing the
burner nozzle with a new Diesel 30,000 12,000 3.2 2000 0.1
smaller size.
Installing solar water heating Diesel | 21,000 | 4200 112 120,000 5.7
systems.
Replacing 21 incandescent bulbs | oo ein | 7158 1763 1.23 15,000 21
with compact fluorescent lights.
General energy saving measures .
(5% of total energy Dles_e I./ 37,961 9350 6.5 - immediate
- Electricity
consumption).
Totals /Averages 129,869 | 40,813 14.53 329,000 2.7
Source:[18]
2. Haretna Restaurant
Estimated|Estimated|Estimated| Estimated Simple
. Fuel type| annual | annual | annual |implementation| payback
Recommendations . . . . .
involved | savings | savings | savings cost period
(SL) (kWh) | (tCO») (SL) (years)
Replacing 5 old refrigerators with | il 34290 | 7,520 5.3 115,000 3.4
new, more efficient units.
Installing solar water heating Diesel | 52,500 | 10,500 | 2.8 300,000 5.7
systems.
Replacing 4 incandescent bulbs 1 ool 8714 | 1011 1.34 600 0.07
with compact fluorescent lights.
Replacing 77 conventional
magnetic ballasts with electronic |Electricity| 20,140 4417 3.1 11,550 0.6
ballasts.
Energy saving measures on LPG 100,375 | 54,800 13.81 - immediate
cooking. Electricity| 10,226 2243 1.57 - immediate
Energy saving measures on space | oo | 69450 | 27,780 7.4 - immediate
& water heating.
General energy saving measures Diesel/ i . .
(5% of total energy consumption). |Electricity 110,028 | 43,662 306 immediate
Totals /Averages 405,723 | 152,833 65.92 427,150 1.22

Source:[18]
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3. Aboud Apartment

Estimated | Estimated | Estimated Estimated Simple
. Fuel Type| annual annual annual | implementation | payback
Recommendations . . . .
Involved | savings savings savings cost period
(SL) (kWh) (tCO2) (SL) (years)
Installing solar water heating Diesel | 10500 2100 0.56 60000 5.7
system.
Insulating the roof with 3 cm of Diesel 4300 1372 0.37 30000 7
expanded polystyrene.
Replacing incandescent bulbs | g1 i | 3123 1329 0.93 3150 1
with compact fluorescent lights.
Replacing conventional
magnetic ballasts with Electricity 376 160 0.11 2100 5.6
electronic ballasts.
General energy saving measures Diesel/
(10% of total energy . 6133 2750 1.93 6000 1
- Electricity
consumption)
Totals / Averages 24,432 7711 3.9 101,250 4.1
Source:[18]
4. Nahlawi House
Recommendations Fuel type | Estimated | Estimated | Estimated Estimated Simple
involved | annual annual annual | implementation | payback
savings savings savings cost period
(SL) (kWh) (tCO2) (SsL) (years)
Installing solar water heating LPG 4620 2100 0.54 60,000 13
system.
Replacing incandescent bulbs Electricity 1256 598 0.42 3150 2.5
with compact fluorescent lights.
Replacing conventional magnetic | Electricity 342 163 0.11 1800 5.3
ballasts with electronic ballasts.
General energy saving measures | Diesel/ 4463 2125 1.49 - immediate
(10% of total energy Electricity
consumption)
Totals / Averages 10,681 4986 2.56 64,950 5.2
Source:[18]
5. Bait Rumman Hotel
Estimated |Estimated|Estimated| Estimated Simple
R T Euel type anqual anqual anqual implementation paypack
involved | savings | savings | savings cost period
(SL) (kWh) | (tCO») (SL) (years)
Replacing 71 incandescent bulbs with | o e | 26730 | 5111 | 358 10,650 0.4
compact fluorescent lights.
Energy saving measures on space & | o001 | 21813 | 725 2.3 - immediate
water heating.
- 3 -
General energy saving measures (5% Dles_el_/ 20,962 6315 4.42 i immediate
of total energy consumption). Electricity
Totals /Averages 69,505 20,151 10.3 10,650 0.15

Source:[18]
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6. Alshahbandar Palace hotel & café

Estimated | Estimated | Estimated Estimated Simple
. Fuel type annual annual annual | implementation | payback
Recommendations . . . . .
involved savings savings savings cost period
(SL) (kWh) (tCO2) (SL) (years)
Replacing 124 incandescent
bulbs with compact fluorescent | Electricity 28,336 6107 4.3 18,600 0.7
lights.
Installing two solar water Diesel | 21,000 4200 112 120,000 5.7
heating systems.
Energy saving measures on Diesel 44,425 17,770 4.7 - immediate
space & water heating.
General energy saving measures Diesel/
(5% of total energy - 56,580 16,764 117 - immediate
. Electricity
consumption).
Totals /Averages 150,341 44,841 21.82 138,600 0.92

Source:[18]
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Peak Diurnal Nocturnal
17h00- 07h00- 22h00- Average
22h00 17h00 07h00
230 kV 3.00 2.00 1.50 2.0
High Voltage 66 kV 3.76 2.50 1.80 2.5
20 kV 4,50 2.80 1.85 2.80
Industrial 5.00 3.36 2.45 3.36
Agriculture 20/0.4 kv 2.54 1.80 1.40 1.80
Commercial 1-400 kWh/month 2.50
20/0.4 K\ 401-1000 kWh/month 3.50
> 1000 kWh/month 4.00
1-50 kWh/month 0.25
51-100 kWh/month 0.35
101-200 kwWh/month 0.50
201-300 kwWh/month 0.75
301-400 kWh/month 2.00
Residential 401-500 kWh/month 3.00
0.4 kV 501-1000 kWh/month 3.50
> 1000 kWh/month 7.00

Average tariff (subsidised category) (1-300 kwh): 0.52 SL/kWh
Average tariff (301-400 kwh): 0.89 SL/kWh
Average tariff (401-500 kwh): 1.31 SL/kWh
Average tariff (1-1000 kWh): 2.41 SL/KWh

Religious Buildings

Free of Charge
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Table (1): Summary Appliance Ownership and Usage Results, Rural Damascus Samples

Distribution of household appliances in Greater Damascus

. . Estimated average Fraction (%) of
Appliance Penegratlon Saturation annual consumption estimated average
(%) (%) (kWh/household) annual consumption
(kWh/household)

Electric oven 21.60 21.91 135 3.11
Microwave oven 7.41 7.41 42 0.96
E\I/i%trlc element in Gas 741 8.64 m 101
m:g#ii'ewasmng 44.44 44.44 234 5.39
Q‘;m:]f'c washing 52.47 52.47 435 10.05
Space heater 8.64 10. 19 46 1.06

Iron 80.86 84.88 369 8.53

Hair drier 22.22 22.84 107 2.48
Refrigerator 95.99 103.70 744 17.17
Freezer 3.27 13.58 68 1.57
Dishwasher 0.62 0.62 NA NA
Electric water heater 6.48 6.48 103 2.38

Dual- fuel water heater 41.05 41.36 468 10.80
Vacuum cleaner 53.40 53.40 316 7.29

Black and White TV 4.32 5.25 8 0.18
Colour TV 94.75 103.70 203 469
Satellite receiver 55.88 55.86 21 0.50
Computer and Monitor 12.96 2.96 24 0.57
Water pump 23.15 23.15 52 1.20
Ceiling fan 66.05 11574 144 3.33

Table or floor fan 42.59 53.40 42 0.97

Air conditioner 27.47 37.96 724 6.73
Humidifier 1.23 1.23 2 0.04

Total 4330 100

Source: [39]
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Table (2): Summary Appliance Ownership and Usage Results, Damascus Samples

Distribution of household appliances in Damascus

Estimated average Fraction
Appliance Penetration Saturation annual consumption (%)
(kWh per household)

Electric oven 26.64% 27.41% 170 2.78%
Micro wave oven 27.41% 27.41% 361 5.91%
Electric Element in Gas oven 14.29% 16.22% 121 1.97%
Manual Washing Machine 18.53% 1853% 123 2.00%
Automatic Washing Machine 80.69% 80.69% 596 9.74%
Space Heater 21.62% 25.48% 188 3.07%
Iron 76.83% 82.63% 449 7.34%
Hair Dryer 43.63% 46.72% 465 7.60%
Refrigerator 96.53% 109.27% 783 12.81%
Freezer 40.93% 46.33% 232 3.79%
Dishwasher 2.32% 2.32% ND ND
Electric Water Heater 19.31% 19.31% 353 5.77%
Dual-fuel Water Heater 23.94% 25.10% 342 5.59%
Vacuum Cleaner 69.88% 70.27% 178 2.92%
Black and White TV 2.70% 5.02% 9 0.15%
ColorTVv 89.58% 109.27% 243 3.98%
Satellite Receiver 66.80% 66.80% 29 0.48%
Computer + Monitor 33.20% 3320% 61 1.00%
Water Pump 6.95% 6.95% 14 0.23%
Ceiling Fan 43.63% 73.36% 64 1.05%
Table or Floor Fan 46.33% 66.80% 71 1.17%
Air Conditioner 40.93% 66.02% 1256 20.54%
Humidifier 1.54% 1.54% 6115 0.10%

Source: [39]

Summary of Electric Energy Savings by Measure
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Figure (1): Improved Building Envelope Measures for Residential, Commercial, and Government Buildings [21]
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Electric Energy Savings by Sector and Year
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Figure (2): Electric Energy Savings by Sector and Year [21]
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Table (4): Measures for Improving Lighting Systems
No. | Measure Details
CFLs replacing Incandescent Lamps for Religion Sector Customers
High-efficiency Higher-efficiency Fluorescent Lamps for Religion Sector Customers
1 Lighting in the Advanced Lighting Measures for Religion Sector Customers
Religion and CFLs replacing Incandescent Lamps for Industrial Sector Customers
Industrial Sectors Higher-efficiency Fluorescent Lamps for Industrial Sector Customers
Advanced Lighting Measures for Industrial Sector Customers
CFL Replacing Incandescent lamps in Households with » 200 kWh Monthly
Consumption
CFL Replacing Incandescent lamps in Households with over 200 kWh Monthly
Consumption
CFL and High- CFL Replacing Chandelier Incandescent lamps in HH with » 200 kWh Monthly
2 efficiency Tube Consumption
Lamps in Residential | CFL Replacing Chandelier Incandescent lamps in HH with over 200 kWh
Applications Monthly Consumption
High-efficiency Tube Lamps in Households with » 200 kwh Monthly
Consumption
High-efficiency Tube Lamps in Households with over 200 kwh Monthly
Consumption
. - CFLs replacing Incandescent lamps for Commercial Customers
Eilgltu]t_ierfg(i:éency Higher-efficiency Fluorescent Lamps for Commercial Customers
. Advanced Lighting Measures for Commercial Customers
3 Commercial and -
Government CI_:Ls repla}c!ng Incandescent Lamps for Government Sector Customers
Applications Higher-efficiency Fluorescent Lamps for Government Sector Customers
Advanced Lighting Measures for Government Sector Customers
Higher-efficiency High-Pressure Sodium Street Lighting Bulbs and Fixtures
High-efficiency Higher-efficiency Mercury Street Lighting Bulbs and Fixtures
4 Street Lighting Higher-efficiency Fluorescent Street Lighting Bulbs and Fixtures

Measures

CFL Bulbs and Fixtures Replacing Incandescent Street Lighting

LED Traffic Lights Replacing Incandescent Traffic Lights
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Table (5): Measures for Improving Energy Efficiency in Electrical Appliances

No.

Measure

Details

High-efficiency
Air Conditioners

Higher-efficiency Room AC in Households with »300 kWh Monthly Consumption

Higher-efficiency Room AC in Households with over 300 kwWh Monthly Consumption

Highest-efficiency Room AC in Households with » 300 kWh Monthly Consumption

1 . S Highest-efficiency Room AC in Households with over 300 kwh Monthly
in Residential :
Applications Consumption
Air Conditioners Controlled by Utility
Evaporative Coolers
Improved Refrigerators in Households with » 50 kWh Monthly Consumption
High-efficiency Improved Refrigerators in Households with 51 - 100 kWwh Monthly Consumption
2 Ref(igera}tors in Improved Refrigerators in Households with 101 - 200 kWh Monthly Consumption
Residential Improved Refrigerators in Households with 201 - 300 kwh Monthly Consumption
Applications Improved Refrigerators in Households with over 300 kWh Monthly Consumption
. - Higher-efficiency Split-type AC for Medium Commercial Customers
2:?22;2%%?}%{5 Highest-efficiency Split-type AC for Medium Commercial Customers
- . Higher-efficiency package AC units for Large Commercial Customers
3 in Medium and - — - -
Large Commercial ngh_er-efflmency (‘:hlllers for Very Large Commercial Customers
Applications Medium _Commermal AC Logd Control _
Evaporative Coolers for Medium and Large Commercial Customers
Higher-efficiency All-Electric WH in Households with » 300 kWh Monthly
Consumption
High-efficiency Higher- efficiency All-Electric WH in Households with over 300 kWh Monthly
Water Heaters and | Consumption
4 Water Heater Added High- efficiency WH in dual-fuel Households with » 300 kWh Monthly
Controllers in Consumption
Residential Added High- efficiency WH in dual-fuel Households with over 300 kWh Monthly
Applications Consumption
Water Heater Control by Utility--All Electric Households
Water Heater Control by Utility--Dual-fuel Households
Higher-efficiency Motors for Pumping Applications-- < 50 KW capacity
High-efficiency Higher-efficiency Motors for Pumping Applications--Motors 50 - 100 kW capacity
5 motors for Water Higher-efficiency Motors for Pumping Applications--Motors over 100 kW capacity
and Wastewater Higher-efficiency Pump Motors vs. Rewound, < 50 kW capacity
Pumping Higher-efficiency Pump Motors vs. Rewound, 50 - 100 kW capacity
Higher-efficiency Pump Motors vs. Rewound, over 100 kW capacity
High-efficiency Higher-efficiency Room and Split AC for Small Commercial Customers
Air Conditioners Highest-efficiency Room and Split AC for Small Commercial Customers
6 and Load Control | Small Commercial AC Load Control
in Small
Commercial Evaporative Coolers for Small Commercial Customers
Applications
High-efficiency Higher-efficiency Split-type AC for Smaller Government Buildings
Air Conditioners Highest-efficiency Split-type AC for Smaller Government Buildings
7 and Load Control | Higher-efficiency package AC units for Larger Government Buildings

in Government
Sector
Applications

AC Load Control for Smaller Government Buildings
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No. of CUETIEE] Diesel oil used for Electricity used for

L G samples \?\fart]:: heating water heating water Ve
- - mdly 10% Literly Toely MWhly Toely Toely
Damascus 59 421350 9228.3 7888 141091 35272.7 43161
Rural

Damascus 25 17532 835.5 714 22.8 5.71 720
Tartous 6 0 51.4 44 0 0.00 44
Latakia 4 78 261.4 223 1.6 0.39 224
Hama 6 1170 56.5 48 0.7 0.17 48
Idleb 9 0 1017.1 869 0 0.00 869
Aleppo 21 47104 845.1 722 125 31.35 754
Ragga 6 0 563 481 0 0.00 481
Deir-ezzor 11 3915 126.2 108 23.7 5.93 114
Souwidaa 24 97265 929.3 794 2.2 0.54 795
Total 171 588,414 13,913.8 11,891 141,267 35,317 47,210
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Concentrating Solar Power for the Mediterranean Region Final Report by German Aerospace :12 dalall

Center (DLR) Institute of Technical Thermodynamics Section Systems Analysis and Technology
Assessment Study commissioned by Federal Ministry for the Environment, Nature Conservation and
Nuclear Safety Germany

Table (1): Average annual Growth rates of GDP and GDP/capita in both scenarios and between 1990 and 2000

(in %)
Growth rate Grogt)tllarate %’gl\;v/tc g r?t;e Growth rate GDP/capita GDP Growth
GDP/capita following’ up closing i)he GDP, closing | Growth Rates rates, 1990-
following up (FU the gap (CG 1990-2000 2000
g up (FU) (FU) gap (CG) gap (CG)
1.2 2.6 4.7 6.1 0.5 3.5
Source: [23]
Syl
O\Jriezn
B R
Figure (1): Development of rural and urban population in Syria until 2050 [23]
Table (2): Renewable Electricity Performance Indicators
Hydro Bio CSP Wind PV
Full load hours per | Full load hours per Direct normal Full load hours per | Global horizontal
year year irradiance year irradiance
hly hly kWh/m?ly hly kKWh/m?/y
1606 3500 2200 1789 2360

They define the representative average renewable electricity yield of a typical facility in Syria [23].

Table (3): Areas required for renewable electricity generation in 2050 for the scenario CG/HE.

Hydro Bio | CSP | Wind | PV | Total Country e e generz_:ltlon by
renewable energy sources in 2050
km? km2 | km? | km2? | km? km? km? %
650 2 699 | 335 60 1747 185180 0.9%
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Photovoltaic surface demand considers only 50 % of the total because many plants will be installed on roofs.
Wind power and CSP surface demand is calculated as if exclusively used for power generation. Biomass surface

demand is only considered for fuel wood energy [23]

Table (4): Technical and Economic Renewable Electricity Supply Side Potentials in TWh/year in Syria

Hydro* Bio? CSp3 Wind* PV?®
Tech. Econ. Tech. Econ. Tech. Econ. Tech. Econ. Tech. Econ.
7.0 4.0 n.a. 4.7 10777 10210 98 12 n.a. 8.5

Source: [23]

1 Well documented resource taken from literature.

2: From agricultural (bagasse) and municipal waste and renewable solid biomass potentials.

3: From DNI and CSP site mapping taking sites with DNI > 2000 kWh/mz2/y as economic.

4: From wind speed and site mapping taking sites with a yield > 14 GWh/y and from literature (EU).
°: No information except for EU. General PV growth rates used for calculation.

Syria
180

_ 160 B Photovoltaics
2140 A Wind
s 120 OWave / Tida
E 1$ O Biomazs
-E & O Gecthermal
ﬁ 40 - O Hydropower
b BCSP Plants

0 W Gil/ Gas

2000 2010 2020 2030 2040 2050 | W Coal

Year

Figure (2): Technical Potential of Solar Thermal Electricity (TWh/yr) [33]
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Figure (3): Scenario CG/HE for Syria [23]
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Figure (4): Scenario CG/HE for Syria [23]
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Figure (5): Scenario CG/HE for Syria [23]

Table (5): Rate of exploitation of renewable energy sources in 2050 in percent of the total economic

potential
Hydro Bio CSP Wind PV
81.3% 77.9% 1.1% 50% n.a.

Source: [23]

Table (6): Present seawater desalination capacities and non-sustainable use of water in 2004 and in 2050 as

well as energy equivalent required for desalination in Syria (Wangnick 2004)

iy Reverse Total Non-Sust. | Desalination Energy for
Stage- MED+VC ) linati . linati
Flash 2004 Osmosis Desalination Water Scenario Desalination
2004 2004 2004 2004 2050 2050
Mm3/y Mm?/y Mm?3/y Mm?3/y Mm?3/y Mm?3/y TWhly
0 0 2.2 2.2 8000 12170 41.67

Source: [23]

The CSP capacity potential for solar desalination amounts to 5 GW for Syria. The coastal potentials for CSP

plants in Syria seem to be smaller than the expected demand for sea water desalination.
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Table (7): Summary of the biomass electricity potential from agricultural waste (mainly bagasse), wood
and municipal waste

Year Unit Value
MaxUse (Agr. Res.) 80
MaxUse (Wood) % 40
MaxUse (Mun.Res.) 80
max 2050 TWhly 4.66
Forest 1000 km? 5
Prod. t/haly 1
Wood TWhly 0.25
2000 1.49
2010 2.02
2020 2.66
Mun.Waste 2030 TWhly 330
2040 3.89
2050 441
Source: [23]
Syria
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Figure (6): Scenario CG/HE for Syria[23]
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Research, Development and Demonstration _a)aia¥ly yehailly Sl maliyy .1

el dilhl) calandn laan . g;:’)“i Yo gabe 11 2 adl&s afig ¢ i.r—j):u Ode (e G.At\),d\ Jaa g.,d‘tx:a
i) gl sy sl (e 67 % sy Aipingesly Fuspad

Basaial) ABUal) gl Akad (il 1(1) Jgaad

RD&D Pilot Projects Bankable projects
Resources Required 11 million $ 90 million $ 1.35 billion $
Components 20 12 21
Period 2002-2011 2003-2011 2003 onwards
Major technologies | Solar and Hybrids Bioenergy and Wind Wind, Bioenergy and
Solar
Energy Contribution 1 21 328
(ktoe)

Pilot Projects 333))l Cile g yiall aliyy .2

s Jid  sedlly (el miaill ) dsalll duabeadl) clegyball e JEY ) i) 1 g
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Accompanying Measures Plan 488} yall cilelay) adad
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Studies Training/Promotion Institutional Development
Resources Required 1.3 million $ 2.7 million $ 28.8 million $
Activities 27 9 9
Period 2002-2007 2003-2011 2002-2011
Activities Technology, social, Training, media Creation of Apex body, financial
institutional, policy and campaign, trade fairs institutions, upgrading quality
capacity building studies assurance, education system
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Renewable Energy Accelerated Growth Focused Growth
Master Plan Scenario Scenario
Energy Contribution in 2011 4.31% 6.73% 2.85%
Total Investment Costs 1.48 billion $ 2.4 billion $ 0.845 hillion $
Total Lifecycle Costs 3.2 billion $ 5.2 billion $ 1.9 billion $
Emission reduction:
CO, (Tonnes/year) 896,000 1400,000 592,000
NOyx (Tonnes/year) 5,900 9,000 4,000
CO  (Tonnes/year) 9,100 14,000 6,000
SO, (Tonnes/year) 11,200 17,000 7,000
Employment Generation 7,225 11,014 6,301
Table (4): Conversion factors
Description Unit Factor Unit
PV 1kWp = 1.9 MWh/a
Hot Water llpd = 0.008 MWh/a
Space Heating & Cooling 1sgm = 0.19 MWh/a
Dryer 1sgm = 0.55 MWh/a
Industrial Process heat 1sgm = 0.20 MWh/a
\Wind 1kW = 2.5 MWh/a
Hydro 1kW = 2.76 MWh/a
Biogas lcum = 5.30 MWh/a
Briquetting (Wood) & Gasification 1 kw= 4.38 MWh/a

Table (5): Emissions

Name of the gas Volume of the emission (kt)
CO; 2.573
NOx 0.017
CO 0.026
SO2 0.032

Table (6): Cost of Emissions ( Source IRP report Stockholm Energy Institute)

Cost of Emissions ( $ /1000 tonnes)
CO2 32000
SOz 2194000
Cco 636000
Noy 10473000
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Table (7): Details of the Economic Analysis

Capacity per Total No of | RE master plan BASELINE RE master Plan BASELINE Life
system Systems Investment Investment Life Cycle Cost Cycle Cost
Solar Thermal
Solar Thermal Space Heating Systems 25 Sgm 1600 $6,194,444 $1,920,000 $11,604,860 $13,132,986
Solar Thermal Space Cooling Systems 25 Sgm 1600 $6,190,972 $1,920,000 $11,598,355 $13,132,986
Solar Thermal Domestic Hot Water Systems 200 Lpd 300000 $135,222,222 $30,000,000 $253,329,404 $868,602,908
Solar Thermal Hot Water Supply for Non{2500 Lpd 800 $4,305,556 $1,040,000 $8,066,158 $30,111,567
Domestic Applications
Solar Dryers for Small Scale Agricultural|{200 Sgm 100 $2,133,333 $1,500,000 $3,996,651 $6,010,145
Applications
Industrial Process Heat 1000 Sgm 750 $62,500,000 $37,500,000 $142,089,392 $175,253,635
TOTAL 16,546,527 73,880,000 430,684,820 1,106,244,228
Photovoltaic
PV Village Electrification 0.6 kWp 6000 $17,040,000 $4,756,438 $33,747,689 $59,155,968
Solar Home Systems for Bedouins 80 Wp 5000 $1,894,667 $115,000 $3,752,384 $4,212,444
PV Powered Pumping Systems for Urban|100 Wp 100 $32,500 $25,000 $60,886 $178,236
Water Supply
PV Health and Education Systems 500 Wp 500 $1,179,167 $500,000 $2,680,753 $2,250,715
PV Pumping Systems 3 kWp 500 $5,240,000 $1,500,000 $9,816,775 $15,152,145
Capacity per Total No of | REMP Investment BASELINE REMP Life | BASELINE Life
system Systems Investment Cycle Cost Cycle Cost
PV Professional applications 5 kWp 100 $2,308,333 $500,000 $4,324,502 $5,050,715
TOTAL 7,694,666 7,396,438 54,382,988 86,000,223
Hybrid Configurations
PV-Diesel Hybrid Systems 3 kWp 50 $355,000 $99,092 $704,760 $931,532
PV-Wind Hybrid Systems (Stand alone) 2&3 |kWp/ 30 $199,556 $39,312 $453,676 $521,086
kW
PV-Wind Desalination System 100 &|kWp/ 1 $1,400,000 $125,265 $3,182,802 $1,901,808
500 kW
Integrated Solar Combined Cycle Plant 150 MW 1 $180,000,000 $12,375,000 $409,217,449 $187,880,100
TOTAL 181,954,555 12,638,670 413,558,686 191,234,525
Hydro
Micro Hydro Schemes 25 MW 2 $36,944,444 $15,770,548 $91,379,507 $209,039,090
TOTAL 36,944,444 15,770,547 91,379,507 209,039,090
Bio-Energy
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Briquetting and Gasification 30 kw 10 $175,000 $128,571 $327,850 $1,133,824
Urban Solid Waste Projects 25 MW 4 $61,666,667 $9,722,222 $115,528,200 $403,408,350
Biogas Systems (Small scale) 60 Cum 2300 $240,557,143 $71,565,558 $450,667,033 $631,110,194
Biogas Systems (Large scale) 1000 Cum 35 $60,814,286 $18,150,685 $113,931,324 $160,064,180
TOTAL 363,213,095 99,567,036 680,454,407 1,195,716,547
Capacity per Total No of | REMP Investment BASELINE REMP Life BASELINE Life
system Systems Investment Cycle Cost Cycle Cost
Wind
Wind Farms (Grid tied) 1 MW 700 $533,750,000 $174,000,000 $1,320,193,407 $2,474,041,667
Water Pumping Wind Mills 12.56 Sgm 200 $4,172,711 $102,857 $10,320,910 $1,462,488
Wind Electric (Stand alone) 100 kW 1000 $75,875,000 $24,857,143 $187,671,522 $353,434,524
Defrosting Wind Machines 7 kW 300 $830,083 $1,404,000 $2,053,153 $19,962,957
TOTAL 614,627,794 200,364,000 1,520,238,991 2,848,901,635
Total cost of Accompanying measures $32,828,520
RD & Demo Cost $11,000,000
GRAND TOTAL 1,483,409,604 409,616,693 3,190,699,401 5,637,136,251
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POLICY STRATEGY AND INSTITUTIONAL DEVELOPMENT TO INTRODUCE 115 Galdd)
PHOTOVOLTAIC SYSTEMS INTO SYRIAN ARAB REPUBLIC

PREPARED BY:

Dr. Ghazi Darkazalli

NOVARAY International Co.

9 Reed Lane, Bedford, MA 01730, USA
April 2005

Summary
Due to the lack of comprehensive and adequate survey of the potentials for wide spread dissemination of PV
technology in rural areas of Syria, the following are sites suggested for Phase-1 of a deployment strategy.

I- Village electrification: The following Table-1 is extracted from a 2004 statistical survey of non-electrified
communities in Syria. The survey was conducted by the Ministry of Electricity. Shown in the Table are four
Syrian Governorates with 102 non-electrified villages located more than 10 Km from the electric grid. The PV
suggested systems power requirement is ~ 500 Wp per house (family).

Table-1, Non-electrified villages

Governorate Communities located more than 10 km | Average size of community
from the grid (family)

Hama 26 114

Homs 37 11.7

Dier-alzzor 30 27

Hassakeh 9 9.4

I1- Health centers electrification: There are already 13 health centers, and 24 health centers will be constructed in
the near future, all are far from the grid and can be electrified by PV systems with capacity of (1000-1500 Wp).

Table-2, Non-electrified Health Centers

Proposed health care centers for PV electrification
Governorate Existing Planned

Damascus 1 -
Aleppo 10 4
Homs - 3
Hamma 1 -
Dier-alzzor 1 -
Raga - 17

I11- Drinking water pumping: In the table below there are examples of drinking water pumping stations in Aleppo
that may be powered by PV systems (information provided by Aleppo water Authority).

Table-3, Drinking Water Wells Sites

Wells for drinking water in Aleppo Governorate
N. | Name of well | Region | Well Depth, m | Static level , m | Dynamic level , m
Arada | Samaan 400 120 150
Kantarah | Albab 283 142 178

N[
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3 Althahraa Izaz 350 270 338
4 Mayasah lzaz 425 102 128
5 Sheek akeel | Samaan 300 175 219
6 Om aletham | Menbej 175-100 75 94

IV- Irrigation and livestock water pumping: PV systems may also be used for pumping water from rivers to
irrigate neighboring lands, and for drip irrigation, besides traditional pumping from wells. The sites provided in
Table-4 and Table-5 represent very good and strong examples of agricultural pumping needs with PV systems to
replace the used diesel generators.

Table-4, Irrigation Wells at Dier-alzzor Governorate

Dier-alzzor Governorate
Well PUMp Water Diesel Est. PV
N | Name of well Region volume pump system
Depth (m) | Depth (m) (m3day) (hp) KW
1 Alrathemee Albokamal 600 120 25 40 4
2 | Sawab kadwm Albokama 263 202 72 10 19.5
3 Sawab jaded Albokamal 270 220 270 40 79.5
4 Sawab jaded Albokama 270 220 108 30 32
5 Maizeliah Albokama 169 130 171 20 30
6 | Kedraimaa | Codevat 150 30 160 20 65
alsham
7 Abo hayaya Badeyat 150 24 30 15 1
alsham
Azman Alshoola 400 140 13 15 2.5
Kabajeb Kabajeb 300 100 275 25 37
10 Wahetza'sm'a Alshoola 105 20 25 15 1
11 Albeda Jazeera 150 43 140 20 8
12 Jarwan Jazeera 150 40 150 20 8
13 Abo kashab Jazeera 125 30 117 15 5
14 Rweshed Jazeera 105 18 10 15 0.5
15 Abo kabra Jazeera 110 45 60 20 4
16 Jwef alsader Jazeera 200 113 90 15 14
17 | Jleb a”io"oma Jazeera 100 60 80 20 6.5
19 | Faydatebn Badeyat 200 66 150 20 13.25
almweneh almayadeen
19 | Makaz alshola Alshoola 100 30 150 15 6
20 Jwef Albeshree 240 40 150 10 8
aldafeena
21 |  Alaakorah Badeyat 150 40 60 15 3.25
alsham
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Table-5, Irrigation Wells at Raga Governorate

Raqa Governorate
N Name Region Pump Well Diesel Water Est. PV
Depth Depth pump volume system
(m) (m) (hp) (m%day) (kW)
1 | Alamaalah | S Rasafa 35km 132 300 15 165 29
2 Almeksar | S Rasafa 20km 140 300 20 200 375
Alakar SW Rasafa 180 300 20 220 53
15km
4 Aladad W RasafalOkm 75 165 15 153 15.5
5 Mherah S Raga25km 150 300 20 140 28
6 Abotabat S Raga45km 114 300 20 153 235
7 Aljeere S Raga65km 135 250 15 35 6.5
8 | Hayelalrem | SE Raga40km 130 300 15 130 22.5
an
9 | Twalalaba | NE Raga60km 192 500 35 90 23
10 | Rjomakdan | S Raga50km 125 304 20 135 225

V- Brackish water desalination: By 2025, nearly 50% of the world’s population will live in water-stressed areas,
according the World Meteorological Organization, and conservation and reuse alone will not solve global water
scarcity. Desalination removes saline from brackish or sea water and creates fresh water for drinking, irrigation,
and industrial use. PV systems may be used to power RO water desalination units. The total number of saline
wells in Syria is around 30 villages.

PV Systems Selection
The following is our recommendation of what Phase-1 applications could consist of:
I. Select 10 villages from each of the four governorates listed in the table provided above. On the average
each village has 12 families (house). Hence, the number of PV systems installed will be 480 with a total
PV power requirement of 240 kWp.
Il. Select 6 health centers representing the Governorates listed in the table provided above. This represents a
total PV power requirement of 9 kWp.
I11.  Select 6 drinking water pumping sites from the list in the table provided above. These systems require a
total of 12 kWp of PV power (based on an average of 2 kWp per system).
IV. Similarly, select 4 irrigation and livestock water pumping sites from the locations provided above.
Assuming an average of 6 KWp per system, the total PV power requirement is 24 kWp.

Based on the above site selection and suitable PV systems, the PV power requirement for Phase-1 is 285 kWp.
This number could be increased or decreased based on availability of funds, workable financing schemes, and
ability to set up the infrastructure needed for the implementation plan.

Creative financing plans must be available to encourage the end users to participate in the implementation
program. Various successful financing and loan programs are provided in this report.
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Pilot Project Syria

Five story apartment blocks with 30 apartments, part of the New Youth Residential Complex consisting of
18 buildings with 12,600 flats in total, situated North West of Damascus in the Kudsia Suburbs.

The apartment block has a total floor space of 480 m2; passive building design measures and solar energy are
used to improve energy efficiency.

Partners

General Company for Engineering Studies and Consulting (GCEC)
tech-studies-co@mail.sy

General Institute for Housing (GIH)

jhe@net.sy

National Energy Research Centre (NERC)

nerc@mail.sy

Summary

In 1998, GCEC did a research called "Towards Better Climatic Responses in Architecture and Urban Design”
examining the comfort in houses of Old Damascus and comparing it to ordinary "modern™ houses.

The results persuaded the team to promote the advantages of the old traditional ways of building in Old
Damascus and to rediscover design measures already implemented in the past.

The overall energy concept is based on passive building design measures combined with new energy efficient
technologies and the use of renewable energies.

ENERGY CONSUMPTION TOTAL INVEST

W household spphances

W Domestic bot water =
Total Primary Energy al inve

253 kWh/m'a 553183 ¢

Conventional Building Pllot # 1 Conventional Building
baseline MED-ENE baseline

Profitability

Compared to a conventional building, the total primary energy consumption of the pilot project is reduced by
over 60%.

Due to the 35% higher investment costs, however, the project is economically not feasible.

Only concentrating on the most cost efficient measures brings the payback time down to around 10 years.

Main technical features of the Pilot Project
The role of passive solar design has been maximized to limit as much as possible the use of active solar systems.
Basic measures with high / moderate cost efficiency

e enhanced insulation of the building envelope and the roof
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double glazing

PVC shutters for the windows

shading of the windows and the building by surrounding trees

glazed stairwells to enhance natural cross ventilation due to solar chimney effect
solar water heating

energy efficient lighting

Additional demonstration measures

solar assisted floor heating (25% solar thermal, 75% fuel)

Main results of the Pilot Project

The pilot project reduces the energy consumption by 63%, compared to a conventional building, due to
passive measures and the use of solar thermal energy for space and water heating.

The incremental costs for the pilot project are rather high with nearly 35%, the pay-back for the realized measures
is hardly attractive.

Major reasons are unavailability of cheap insulation products on the national market lack of know-how for
identifying and applying appropriate energy saving technologies and products low cost-efficiency of solar space
heating subsidized energy-prices.

The replicable solution has been based on learning and scale effects in a large building program and on skipping
the more expensive measures. This brings the pay-back period down to 10 years.

Graph 1:

PILOT PROJECT FOR LARGE DISSEMINATION (,,REPLICABLE VERSION*)

back penod
beg ot nciuding energy

4.10.0 years |

Total invest 553,183 €
Conventional
Bullding

baseline

When realizing this "replicable solution", significant additional benefits for the country in form of reduced
energy subsidies arise.

Considering these benefits, the State may have an interest in subsidizing this type of building, increasing thus the
pay-back (Graph 2).
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Graph 2:

MACRO ECONOMIC PERSPEKTIVE
Total Invest & anergy costs {13 Total cost
including energy
1500,000 €
back period] | 4
ay
b”g;'“ﬂ" Total cost
100,000 € SRl cliing sowgy
Pilot Project ]
replicable sokution for
future use
Total Invest 684,292 €
Towmm.;g:w
gmw g s T2 04567 0 9100002 1014155 171019 20y

baseline

161



Ga AaalaiY) (ggaally lad) Jiad) sy JB sl jualial (U-Value) Shad) JUESH cdlalaa cilus 117 (galal
Ty (e 150 Lgiabss diSu 4241 (gl Jad)

Loala a1l slgel) hds cilaglia

(M2.KIW) dagldall clogd) Ak
0.04 =R, Ohanlls shall A2l 4 il
Ri=0.17 ol 22l 4dalal
Ri=0.13 Ohasdl daadlal) Zglaal)

somila o A )

(W/m.K) du)all 4801 (kg/m?) 43l (cm) élawd) painl)
1.0 1800 15 Al dgiend Auk
1.75 2300 15 Aalien i AL
0.33 1520 5 de,
16 - 5 Kigag 13U

RSoI = Ri + RPlaster + RConcret + RSand + RTile + Ro
Rsor=0.17 + 0.015/1 + 0.15/1.75 + 0.05/0.33 + 0.05/1.6 +0.04
Rsoi = 0.4935 [m2.K/W]

Usol = 1/Rroof = 1/0.4935= 2.03 [W/m2.K]

ol U )
(W/m.K) dulal) AL (kg/m3) 43U (cm) élawdl painl)
1.0 1800 15 Al dien) Al
1.75 2300 15 Aaliee duigin AL
1.0 1800 5 Jsaal) u:mtx] L”SJL“— s
0.33 1520 5 e
1.6 - 5 Ligag L
RRoof: Ri + RPIaster + RConcret + RBeton + RSand + RTiIe + Ro
Rroof= 0.17 + 0.015/1 + 0.15/1.75 + 0.05/1 + 0.05/0.33 + 0.05/1.6 +0.04
Rroot = 0.5435 [mzK/W]
Uroof = 1/Rroof = 1/0.5435= 1.84 [W/m2.K]
rd A ary bl
(W/m.K) 4ulal) du8L (kg/m?) A3UisY) (cm) élawdl Cilaal) paial)
0.04 15 2.0 Mden (i Jg Jjle

Rroof,i= Rroof + 0.02/0.04= 0.5435+0.5= 1.0435 [m2.K/W]
URoof'i = l/RRoof}i :1/10435 = 096 [VV/mZK]

162



rdJad) O Casal) a0 o

(W/m.K) du)all 480 (kg/m?) 43l (cm) élawd) _painl)
1.0 1800 15 2 ls diend Anb
1.4 2000 20 . Al

RWaII = Ri + RPIaster.i + RBIoc + RPIaster,o + Ro
Rwan=0.13 + 0.015/1 + 0.20/1.4 + 0.015/1 + 0.04
Rwan = 0.343 [m2.K/W]

Uwail = 1/Rwan = 1/0.343=2.92 [W/m?.K]

rdjad) 2 Caaall aglal) Jlaadl

(W/m.K) 4glad) A0 (kg/m?) 43l (cm) lawdl Cilaal) yaial)
0.04 15 3.0 sae sy Jile

Rwai,i= Rwai + 0.03/0.04= 0.343+0.75= 1.093 [m?.K/W]

Uwali = 1/RWa||,i =1/1.093 = 0.915 [VV/mZ.K]

rdad) @ (dgaly) Blels Al jlaad
Ll e gl aiall HUa] (he Adlga Ll (ajig oalad) Jlaall dalise (e %20 i Mgl o

(WIm2.K) Bl JUE) Jalas

paial)

Uw=5.2

@ale 2yt zlak asiiall 530

Uracad= Uwan X 0.8+Uw x 0.2

Ukacad= 2.92 X 0.8+5.2 x 0.2 = 3.38 [W/m2.K]

tdad) 2 (dgaly) Blgis A laad)
tasialY) 8380 e Abailadll (s

Uracad,i= Uwan,i X 0.8 + Uw x 0.2

Ukracad,i= 0.915 X 0.8 + 5.2 x 0.2 = 1.77 [W/m2.K]

163




Tape e 120 Wgiabuos LS d2&Y (glal) Jad) (e dabiai®y) (g9aal) :Jlia
Obaall dalue i Clga EDE o dagitay 120 M2 lginlie ¢(3ded dise b 5aY) Gilal) 8 & dandses 484
.20 m? Jﬂ\jﬂ\ J\A\.uuj 100 m? 3\:\3)\;“
P25 aa) Agirall yue damylall ghaall (g)hall 8l -
Quan = A [mz] X Uwan [W/mZ.K] * AT [K]
Quail = 100 [m?] x 3.38 [W/m2.K ] * 22 [K]= 7436W
(3815 pa) Agiaad) Lsylal) ghaall (gyhall Bl -
Quwani = A [m2] X Uwall,i [W/m2.K] * AT [K]
Quail = 100 [m?] x 1.77 [W/m2.K ] * 22 [K]= 3894W

gl s Al el Ay lal ghaall g (ghall il -
7436 - 3894 = 3542 W = 3046 kcal/h = 0.354 liter mazout/h=Quani — Quai

%Y goend) by oK1 <1500 °C-days (3ées dide 3 18°C oo JB ) ALY Cilapal (gl gsanall aly
O (menddl g ledY) kel 1271 °C-days Olesss JI3Ts Jaladis SN 0silSy SV 5ils S ppdn s Al
Y LY Dl dall 038 alasial ades mealy (3 8 1000 °C-days e el il aLY) e gsens
500 Cheall Jmd 3 Canal Jnds el dae o i i€l (0 Yy zshall s0le 2358 G gl i

tdela

x 1271 hr = 450 liter mazout 0.354 liter mazout/h

450 liter mazout x 20.5 SL/liter = 9225 SL/yr
Pl Gl slipeSll b gl gl -
3542 W x 500 hr = 1771 kWh
1Sl (el oLyl & ol hsll dad -

164



1771 kWh x 2.41 SL/kWh (Table 5-4) = 4268 SL/yr
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tdgymall mhacdl (g)hall 8L

QRroofi = A [mz] X Uroof;i [W/mZ.K] * AT [K]

Q roof = 120 [M?] x 0.96 [W/m2K ] * 22 [K]= 2534 W

oyl sy Jojeall mhaad) (i lad) sl
4858 - 2534 = 2324 W = 1999 kcal/h = 0.232 liter mazout/h=Q rooti — Q Roof

1408l (mjal Cugilall 268y A (gsiad) dsl)
x 1271 hr = 295 liter mazout 0.232 liter mazout/h
14580 (o jal Cugilall 28y B (goid) il dad
295 liter mazout x 20.5 SL/liter = 6048 SL/yr
Pl i) sleSll b (gsiad) sl
2324 W x 500 hr = 1162 kWh
il G gad sl b (gsiadl asl e
1162 kWh x 2.41 SL/kWh (Table 5-4) = 2800 SL/yr
as)ad) Ghaally mhadd) Jie (e (@hall sl ¢ sans
2324 W = 5866 W = 5045 kcal/h = 0.587 liter mazout/h 3542 W +
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450 liter mazout + 295 liter mazout = 745 liter mazout

108l (mpad cigilall agiy A (goiad) JAgl) ad poena -

9225 SL/yr + 6048 SL/yr = 15273 SL/yr
Pl i) sleSll b gsiad) il ppene -

1771 kWh + 1162 kWh = 2933 kWh

Pl Gl slyeSll b (gpid) sl o pgane -

4268 SL/yr + 2800 SL/yr = 7068 SL/yr
iyl A8 ey elpeSly gl b gsiad) gl b psana -

15273 + 7068 = 22341 SL/yr

al ey ccaSilly Jal ol lacaia duygu 80 150 @y eal) it Jile e qpall ) sans o sy
Y 8 oy [ie 220 a3k (sl cplandl Jpad Tae e 120 5 dasplall ghaad) el banse Ta 100 a3
toball Jiall davndal

150 SL/m? x 220 m? = 33000 SL

sO) () Slasid 858 alas
33000 SL/ 22341 SL/yr = 1.5 years

oo gl LAl SlaeW) g 3T (e @llig onale e B Aie) 8 A AnSul) RN Jial) S ddass oS (]
S(Baaal) 3aall) cjagail) deUniul (nsds
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Lladia) S ghall Joad) alge om Adlie 118 Galal)

Insulation At the request | At the request [ Compared with gl W'th
. Thermal . - the XPS weight
material conductivit Density |of resistance to of the the XPS plate increase in
properties y (kg/m3) | the thickness | resistance to | thickness of the -
: (W/mK) - g - . multiples
Properties (mm) density (kg/m?)|plate in multiples XPS
XPS 0.028 40-50 25 1.13 / /
Cement perlite 0.16 400 143 57.13 5.72 50.58
Asphalt perlite 0.12 400 107 42086 4.28 37.93
Aerated 0.19 500 170 84.84 6.8 75.08
Concrete
Cement stone
\vermiculite 0.14 350 125 43.75 58 38.73
expansion
Cement
polystyrene 0.09 300 80 24 3.2 21.34
board
Polyethylene 0042 | 20-30 38 0.94 152 0.83
oam
Rigid
polystyrene 0.023 60 21 1.23 0.84 1.09
foam
Perlite PU EPS XPS
Sdaall G Sl 5l Gsisall (i )
0.077 " F—
Wim.K) da),ad) audalil)
0.02 0.041 0.03 ( m ) Aubal
>0.06 >0.06 <0.04 ) b -
Cilgia O 20y -
AE (kPa) Jaliaiyy) daglia
165 80 350 o .
110 60 350 dla) A 4 -
Lhy A 4 -
265 =300 (kPa/m?) Adal) daslia
110-130 (% Viv) slell ZoalisiaY)
<6.0 <8.0 <0.76
>40 >40 <1.0 a4 -
Glgis EDG 22y -
21 38 25 (mm) dacd)
RTEN RTEN ETEN paad) Ay
Bl B2 A LilaY
g g g seilaal) aladiu)
Buda Mga %100 | Buia 3ga %100 | lgaiial alea ge %100 Ll salall
e dagia dakiia PN
Badza g g &bl alela)
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Name of Project:

3\.&...\2.'\3\ :\M\ Zgﬂ ale g plia Jme :19 dald\

Energy Utilization of Ammonia Plant Tail Gas

Location: Homs, Syria
Title of Feasibility Study (FS)

FY

Main Implementing Entity

FS Partner(s)

Location of Project Activity
Summary of FS Report
Description of Project Activity

Targeted GHG
Category of Project Activity
CDM/I

Duration of Project Activity/
Crediting Period

Baseline Scenario (including
Methodology to be applied)

Demonstration of Additionality

Estimation of GHG Emission
Reductions

Monitoring Plan (including
Methodology to be applied)

Environmental Impact Analysis

CDM Project Study for Energy Utilization of Ammonia Plant Tail Gas in
Syria

FY 2008

Shimizu Corporation

Ohsumi Co., Ltd.; and Climate Experts PLC.
Syria (Homs City)

PDF (273KB)

The project is to be implemented in an ammonia manufacturing plant located
within a general chemical fertilizer company (GFC) in Homs, the third largest
city in Syria. It is a CDM project that aims to utilize purge gases (exhaust gas:
CH4 = 12%, H2 = 60%, plus nitrogen, ammonia and argon, etc., but not
including harmful substances) as an alternative fuel in the plant boiler, which
currently uses natural gas as fuel.

C02, and CH4

Others (Waste Gas Utilisation)
CDM

2010-2020/ 2011-2020

The physical project boundary in the proposed new methodology is "The area of
GFC where purge gas is recovered and used as boiler fuel". In the project, it is
planned to recover purge gas in the ammonia plant and to install a new multi-
fuel fired boiler next to the two existing natural gas fired boilers. Therefore, the
project boundary is limited to this area.

It is expected that the baseline scenario will be maintenance of the status quo.

The baseline scenario will basically be demonstrated through grasping how
things have actually been within GFC from the past to present and presenting
reasons and evidence to support this.

Regarding existence of barriers, evidence will be collected and a chronological
table will be compiled with a view to tracking the decision making by the GFC.
Concerning actual proof, a number of baseline scenarios different from
maintenance of the status quo will be presented and the most likely one (in the
case where the CDM project is not implemented) will be selected as the
baseline scenario. In this case, the project will be divided into two major
components, and the separate scenarios (combinations) will be examined within
these. This can demonstrate that maintenance of the status quo is the baseline
scenario and that the project is additional.

85,250tCO2 on average per year. 850,250tCO2 over 10 years

Through monitoring the amount of methane included in the purge gas used in
the project activities and the heating value obtained through combusting this
methane gas in the boilers, the greenhouse gas emissions reductions comprising
destroyed methane and substituted fuel will be calculated.

The project will have a beneficial impact on the environment because it will
effectively utilize methane gas that is currently discharged into the atmosphere
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Issues and Tasks for Project
Materialisation

Co-benefits Effects

and also will reduce the quantity of fuel consumption. Moreover, examination is
being given to simultaneously introducing equipment for recovering ammonia
contained in the purge gas, and this will also have a beneficial environmental
impact.

Although it will be necessary to prepare a new methodology and obtain
approval from the United Nations for this, it is expected to secure CERs from
2011 and, providing that the price of CERs is 10US$/tCO2 or more, the project
should be economically viable.

Shimizu Corporation intends to work for the fast realization of the project
including the necessary fundraising while monitoring political and economic
trends in Syria.

The project site of GFC is one of the sources of atmospheric pollution in Homs
City. Moreover, the purge gas targeted by the project contains ammonia which
is harmful to human health, and the treatment of this is needed from the
viewpoint of pollution prevention.

Although the concentration of ammonia in purge gas is less than 3%, the smell
of ammonia pervades inside and outside the plant and it cannot be denied that
this is causing an adverse impact on the surrounding environment. Limiting the
atmospheric discharge of ammonia trough implementing the project is
significant for preventing air pollution and means that the project will realize
co-benefits.

DRAFT PROJECT IDEA NOTE (PIN)
Name of Project: Banias Refinery Flaring Reduction and Gas Utilization

Location: Banias, Syria

Date submitted: 5™ March 2008

OBJECTIVE OF THE
PROJECT

Flare Gas reduction and energy utilization at Banias Refinery

PROJECT DESCRIPTION
AND PROPOSED
ACTIVITIES

The project’s aim is to use gases that have been flared heretofore, to
supplant some of the refinery’s internal energy needs.

The refinery’s GHG emissions are reduced by utilizing the flared gas as a
replacement for heavy fuel oil.

TECHNOLOGY TO BE
EMPLOYED!

- Diversion of the waste gas stream before it reaches the flare.

Quantity is about 350 kg/h with 78% Hydrocarbon content.
- Installation of a special device to avoid compromising the security of the
refinery in the form of a valve that automatically provides full bypass
capacity to the security flare in case of overpressure through a tube with a
diameter of 1m.
- Transport tube for the flare gas to the internal boilers.
- Gas metering and analyzer for the flare gas flowing to the boilers.
- Gas burner in addition to the existing burners for heavy fuel oil for a
capacity of about 145 000GJ per year.
The project results in reduced heavy fuel oil usage of about 3400 tons p.a.,
equivalent of 22 000 Barrels of oil.

TYPE OF PROJECT

Greenhouse gases targeted
CO2/CH4/N,O/HFCs/PFCs/SF

CO2

Type of activities
Abatement/CO, sequestration

CO2 reduction through replacement of fuel oil with previously flared
refinery gas.

Field of activities

6a and 9a

LOCATION OF THE PROJECT

1 Please note that support can only be provided to projects that employ commercially available technology. It would be useful to provide a few examples of where the proposed technology has been

employed.
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Country

Syria

City

Banias

Brief description of the
location of the project
No more than 3-5 lines

The project facility is built on a 4 Ha plot of land facing the oil transport
facility. The refinery is only 1km away from the city of Banias.

PROJECT PARTICIPANT

Name of the Project
Participant

Energy Solutions offshore sal

Role of the Project Participant

Project Operator

Owner of the site or project
Owner of the emission reductions
Seller of the emission reductions
Project advisor/consultant
Project investor

Other, please specify:

Organizational category

Government

Government agency
Municipality

Private company

Non Governmental Organization
. Other, please specify:

R S NS

Contact person

Karim Nini

Address

1135,Allenby street, Beirut central district

Telephone/Fax

+9613236766

E-mail and web address, if
any

Karim.nini@energyso.com

Main activities

ES identifies CDM projects, provides necessary studies and documentation
for the certifier and the UNFCCC and will closely cooperate with the
project owners during the whole CDM project period.

ES acts as a trustee for registration and handling of emission rights in the
EU.

Summary of the financials
Summarize the financials
(total assets, revenues, profit,
etc.) in not more than 5 lines

ES is capable to provide sufficient private equity from a number of
dedicated institutions in Europe and the GCC for CDM project realization.
Project finance will be settled well before project approval and
communicated in detail.

Summary of the relevant
experience of the Project
Participant

ES provides specialized advisory services for the CDM since 1999 and is
therefore one of the earliest companies completely dedicated to CDM.
ES cooperates with several well known German companies that provide
engineering services in the fields of electric power generation, biogas,
landfill gas and energy efficiency.

Please insert information for additional Project Participants as necessary.

EXPECTED SCHEDULE

08

Earliest project start date
Year in which the
plant/project activity will be
operational

Time required for detailed engineering: 2 months
Time required for financial commitments: 2 months.
Time required for legal matters: 1 month.

Time required for construction: 5 months.

Estimate of time required
before becoming operational
after approval of the PIN

10 month, depending on availability of supplies.

Expected first year of
CER/ERU/VERSs delivery

Early 2009

Project lifetime
Number of years

10 years minimum

For CDM projects:

10 years
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Expected Crediting Period
7 years twice renewable or 10
years fixed

Current status or phase of the
project

Identification and pre-
selection phase/opportunity
study finished/pre-feasibility
study finished/feasibility study
finished/negotiations
phase/contracting phase etc.
(mention what is applicable
and indicate the
documentation)

MOU approved by BRC and awaiting Ministers signature to go ahead.
Scope of CDM activities clear.

Volume of fuel reduction and emission reduction established.

Detailed engineering about to be commissioned.

Current status of acceptance
of the Host Country

Letter of No
Objection/Endorsement is
available; Letter of No
Objection/Endorsement is
under discussion or available;
Letter of Approval is under
discussion or available
(mention what is applicable)

Formalities and approach to obtain Letter of No Objection are known and
will be engaged in due time.

The position of the Host
Country with regard to the
Kyoto Protocol

Syria is a non-Annex | country and has ratified the Kyoto Protocol on the
27" of January 2006

METHODOLOGY AND ADDITIONALITY

ESTIMATE OF GREENHOUSE
GASES ABATED/

CO2 SEQUESTERED

In metric tons of CO,-equivalent,
please attach calculations

Annual (if varies annually, provide schedule): 10 000 tCO--
equivalent

Up to and including 2012: 40 000 tCO.-equivalent

Up to a period of 10 years: 100 000 tCO.-equivalent.

Calculation:

350 kg of refinery gas are utilized per hour.

145 000 GJ are made available per year.

145 GJ are the equivalent of 3400t or 22 000 Barrels of fuel oil.
Amount of CO2 emitted by 3400 t of fuel oil is around 10 000t CO2.

BASELINE SCENARIO

CDMJ/JI projects must result in GHG

emissions being lower than

“business-as-usual” in the Host

Country. At the PIN stage questions

to be answered are at least:

¢ Which emissions are being
reduced by the proposed
CDM/JI project?

o What would the future look like
without the proposed CDM/JI
project?

Combustion of 3400t of fuel oil per year.
Combustion of 350 kg of flare gas per hour.

The combustion of 3400t of fuel oil causes about 10 000t of CO2
emissions.

The project replaces 3400t of fuel oil with flare gas.
The flare gas is virtually emission neutral as it is flared in the
baseline.

The flare gas would continue to be flared.
Fuel oil would be used for thermal purposes.

Additionality

Please explain which additionality
arguments apply to the project:

(i) there is no regulation or incentive
scheme in place covering the project

i) Banias Refinery complies with all Syrian regulation.
The flaring of the waste gases is a security measure and represents
standard industrial practice.

iii) This is a new technology for Syria. There is considerable
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(ii) the project is financially weak or
not the least cost option

(iii) country risk, new technology for
country, other barriers

(iv) other

technical risk that could lead to interruptions in the refinery’s
operations.

Special attention has to be accorded to security concerns.

SECTOR BACKGROUND

Please describe the laws, regulations,
policies and strategies of the Host
Country that are of central relevance
to the proposed project, as well as
any other major trends in the
relevant sector.

Syria is faced with an increasing amount of gases being flared both
at refineries and oil wells. Gas flaring in Syria generates CO2
emissions of 3,453,000 annually.

The technology used in the Banias Refinery is based on a pre-1990
Rumanian design.

CO2 reduction was not taken into consideration during the
construction of the plant.

METHODOLOGY

Please choose from the following
options:

For CDM projects:

(i) project is covered by an existing
Approved CDM Methodology or
Approved CDM Small-Scale
Methodology

(ii) project needs a new methodology
(iii) projects needs modification of
existing Approved CDM
Methodology

i) Small Scale CDM methodology I11.P Recovery and utilization of
waste gas in refinery facilities.

There was no official recording of the amount of waste gases that

have been flared in the past, as there was no meter installed.

The plant has all design parameters available that indicate the

volume of gas flared in the baseline.

A gas meter will be installed before the implementation of the

project to measure the volume of the gas flared.

The amount of flare gas utilised as fuel can be assessed without any

problems ex-post.

FINANCE

TOTAL CAPITAL COST ESTIMATE (PRE-OPERATIONAL)

Development costs

0,2 US$ million (Feasibility studies, resource studies, etc.)

Installed costs

(to be established) US$ million (Property plant, equipment, etc.)

Land

No

Other costs (please specify)

0,05 US$ million (Legal, consulting, etc.)

Total project costs

(to be established) US$ million

SOURCES OF FINANCE TO BE S

OUGHT OR ALREADY IDENTIFIED

Equity

Name of the organizations, status of
financing agreements and finance (in
US$ million)

To be established after detailed engineering study and quotations b
equipment suppliers.

Debt — Long-term

Name of the organizations, status of
financing agreements and finance (in
US$ million)

To be established after detailed engineering study and quotations b
equipment suppliers.

Debt — Short term

Name of the organizations, status of
financing agreements and finance (in
US$ million)

To be established after detailed engineering study and quotations b
equipment suppliers.

Carbon finance advance payments

To be established after detailed engineering study and quotations b
equipment suppliers.

INDICATIVE CER/ERU/VER
PRICE PER tCOze

Price is subject to negotiation.
Please indicate VER or CER
preference if known

US$15
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TOTAL EMISSION REDUCTION PURCHASE AGREEMENT (ERPA) VALUE

A period until 2012 (end of the first
commitment period)

600 000US$

A period of 10 years

1500 000 USS$ / €

EXPECTED ENVIRONMENTAL AND SOCIAL BENEFITS

LOCAL BENEFITS
E.g. impacts on local air, water and
other pollution.

Reduction of air pollution from the usage of heavy fuel oil

GLOBAL BENEFITS

Describe if other global benefits than
greenhouse gas emission reductions
can be attributed to the project.

Reduction in the emission of greenhouse gases.

Resource efficiency.

SOCIO-ECONOMIC ASPECTS

What social and economic effects
can be attributed to the project and
which would not have occurred in a
comparable situation without that
project?

Indicate the communities and the
number of people that will benefit
from this project.

The community in which the project is located benefits from new
jobs and an emission reduction. The Banias area benefits from
reduced pollution now generated by the refinery’s operations.

What are the possible direct effects
(e.g. employment creation, provision
of capital required, foreign exchange
effects)?

Reduction of 22 000 Barrel of Oil consumption.

Influx of foreign investment for the equipment.

What are the possible other effects
(e.g. training/education associated
with the introduction of new
processes, technologies and products
and/or

the effects of a project on other
industries)?

The management and personnel at Banias Refinery will implement
modern gas flow and analysis methodologies, recording of metering
data according to CDM standards, receive training in estimation of
energy efficiency potential for further possible CDM projects at the
refinery.

The successful implementation of this project can initiate further
energy efficiency measures in the Syrian refining sector.

ENVIRONMENTAL
STRATEGY/PRIORITIES OF
THE HOST COUNTRY

A Dbrief description of the project’s
consistency with the environmental
strategy and priorities of the Host
Country

Syria is faced with an increasing amount of gases being flared both
at refineries and oil wells. 3,453,000 tons of CO2 are generated from
gas flaring in Syria.

Therefore energetic utilization of flared gases is a priority issue for
the Syrian Qil and Gas industry.

The currently used technology was designed having exclusively
production in mind and did not regard for fuel efficiency or other
environmental concerns.
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DRAFT PROJECT IDEA NOTE (PIN)
Name of Project:Damascus Landfill Gas Capture and Utilization

Location: Damascus, Syria
Date submitted: 5" March 2008

OBJECTIVE OF THE PROJECT

Reduce GHG emissions and foul odors form the existing landfill.
Provide a source of CO2 neutral fuel for energy production.

PROJECT DESCRIPTION AND
PROPOSED ACTIVITIES

Extraction of landfill gas, its combustion and energetic utilization.

TECHNOLOGY TO BE
EMPLOYED?

Vertical landfill gas wells and horizontal collector system with
HDPE pipes.

Gas demister unit.

Blowers for landfill gas that create a vacuum in the collector system.
System for continuous monitoring of methane concentration and
quantity as well as supervision of flare functions.

High-temperature flare system.

Power generation with containerized gas-engines.

TYPE OF PROJECT

Greenhouse gases targeted
CO2/CH4/N,O/HFCs/PFCs/SFg
(mention what is applicable)

CH4 (from landfill gas emissions)
CO2 (from replaced grid power)

Type of activities
Abatement/CO; sequestration

4aand 1b

Field of activities

Landfill gas extraction and energetic utilisation

LOCATION OF THE PROJECT

Country

Syria

City

Damascus

Brief description of the location of
the project

South of the village Najha
33 0 19'North 36 O 26 East

PROJECT PARTICIPANT

Name of the Project Participant

Energy Soltuions offshore sal

Role of the Project Participant

Project Operator
Owner of the site or project
Owner of the emission reductions
Seller of the emission reductions
Project advisor/consultant

. Project investor
Other, please specify:

Organizational category

Government

Government agency
Municipality

Private company

Non Governmental Organization
. Other, please specify:

—RxT T SQEI AT oS

Contact person

Karim Nini

Address

Energy Solutions,1135 allenby street,beirut-lebanon

Telephone/Fax

+9611985448

E-mail and web address, if any

Karim.nini@energyso.com

Main activities
Describe in not more than 5 lines

ES identifies CDM projects, provides necessary studies and
documentation for the certifier and the UNFCCC and will closely
cooperate with the project owners during the whole CDM project
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period.
ES acts as a trustee for registration and handling of emission rights
in the EU.

Summary of the financials
Summarize the financials (total
assets, revenues, profit, etc.) in not
more than 5 lines

ES is capable to provide sufficient private equity from a number of
dedicated institutions in Europe and the GCC for CDM project
realization.

Project finance will be settled well before project approval and
communicated in detail.

Summary of the relevant experience
of the Project Participant

ES provides specialized advisory services for the CDM since 1999
and is therefore one of the earliest companies completely dedicated
to CDM. ES provided capacity building for the first German CDM
certifier TUEV-Sued.

ES cooperates with several well known German companies that
provide engineering services in the fields of electric power
generation, biogas, landfill gas and energy efficiency.

ES has sufficient experience in landfill gas CDM.

PROJECT PARTICIPANT

Name of the Project Participant

Administration of Damascus

Role of the Project Participant

Project Operator

Owner of the site or project
Owner of the emission reductions
Seller of the emission reductions
Project advisor/consultant
Project investor

Other, please specify:

Organizational category

Government

Government agency
Municipality

Private company

Non Governmental Organization
Other, please specify:

SO QO TRITQ RO 0T

Contact person

Address

Telephone/Fax

E-mail and web address, if any

Main activities

Waste collection and disposal

Summary of the financials
Summarize the financials (total
assets, revenues, profit, etc

No financial contribution to this project

Summary of the relevant experience
of the Project Participant

No experience in landfill gas extraction.

EXPECTED SCHEDULE

Earliest project start date
Year in which the plant/project
activity will be operational

October 2008

Estimate of time required before
becoming operational after approval
of the PIN

Time required for financial commitments: 3 months
Time required for legal matters: 1 months
Time required for construction: 4 months

Expected first year of 2009
CER/ERU/VERSs delivery

Project lifetime Above 21 years
Number of years

For CDM projects: T+7+7 =21

Expected Crediting Period
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7 years twice renewable or 10 years
fixed

Current status or phase of the project
Identification and pre-selection
phase/opportunity study
finished/pre-feasibility study
finished/feasibility study
finished/negotiations
phase/contracting phase etc.

Project identified.
Feasibility study in preparation.

Current status of acceptance of the
Host Country

Letter of No Objection/Endorsement
is available; Letter of No
Objection/Endorsement is under
discussion or available; Letter of
Approval is under discussion or
available

Syrian DNA requested for project registration.

The position of the Host Country
with regard to the Kyoto Protocol

Syria is a non-Annex | country and has ratified the Kyoto Protocol
on the 27" of January 2006

METHODOLOGY AND ADDITIO

NALITY

ESTIMATE OF GREENHOUSE
GASES ABATED/

CO2 SEQUESTERED

In metric tons of CO,-equivalent,
please attach calculations

Calculated with USEPA Landgem tool for landfill gas calculation in
arid climatic conditions, following results were achieved.

However it can be assumed that the real values are much lower.

A annual quantity of 200 000t of CO2 equivalent reductions is a
better conservative estimate.

Reductions

with 50%

efficiency

Baseline Baseline of collection
year t CH4 tCO2 tCO2

2009 1 20517 430.854 215.427
2010 2 21310 447516 223.758
2011 3 22065 463.365 231.682
2012 4 22783 478.441 239.220
2013 5 23466 492.781 246.391
2014 6 24115 506.423 253.211
2015 7 24733 519.399 259.699
2016 8 25321 531.742 265.871
2017 9 25880 543.483 271.741
2018 10 26412 554.652 277.326
2019 11 26918 565.275 282.638
2020 12 27399 575.381 287.691
2021 13 27694 581.569 290.784
2022 14 26343 553.205 276.603
2023 15 25058 526.225 263.113
2024 16 23836 500.561 250.281
2025 17 22674 476.148 238.074
2026 18 21568 452.926 226.463
2027 19 20516 430.837 215.418
2028 20 19515 409.825 204.912
2029 21 18564 389.837 194.919

BASELINE SCENARIO

About 1500t of municipal waste are deposed every day.
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CDM/JI projects must result in GHG
emissions being lower than
“business-as-usual” in the Host
Country. At the PIN stage questions
to be answered are at least:

o Which emissions are being
reduced by the proposed
CDM/JI project?

o What would the future look like
without the proposed CDM/JI
project?

Start of operation in 1985. Up to 9 million ton of MSW in place.
The site will be used until 2020. Future daily MSW quantity is
estimated 1800t.

From 2008-2020 there are additional 6 Million tons.

The allover capacity is therefore up to 15 000 tons.

Assumed power production capacity of 5 MW: 35 000 MWh and 0,5
t CO2 per MW grid carbon intensity would provide additional
emission reductions of 17 000 tons per year.

For conservative calculations, 200 000 t CO2 equ. are used as
average annual reductions.

Additionality

Please explain which additionality
arguments apply to the project:

(i) there is no regulation or incentive
scheme in place covering the project
(ii) the project is financially weak or
not the least cost option

(iii) country risk, new technology for
country, other barriers

(iv) other

i) There is no regulation of landfill gas emissions in Syria.

ii) The income situation for power production is not clear.

iii) The technology of landfill gas extraction is not yet introduced in
Syria.

SECTOR BACKGROUND

Please describe the laws, regulations,
policies and strategies of the Host
Country that are of central relevance
to the proposed project, as well as
any other major trends in the
relevant sector.

Please in particular explain if the
project is running under a public
incentive scheme (e.g. preferential
tariffs, grants, Official Development
Assistance) or is required by law. If
the project is already in operation,
please describe if CDM/JI revenues
were considered in project planning.

There are now laws and regulations for landfill gas.

Current recycling activities are limited to reclaiming of metals and
PET.

There are no public funds involved in the project.

METHODOLOGY

Please choose from the following
options:

For CDM projects:

(i) project is covered by an existing
Approved CDM Methodology or
Approved CDM Small-Scale
Methodology

(ii) project needs a new methodology
(iii) projects needs modification of
existing Approved CDM
Methodology

Baseline Methodology: ACM 0001

No modifications

FINANCE

TOTAL CAPITAL COST ESTIMATE (PRE-OPERATIONAL)

Development costs

Engineering US$ 200 000
PDD creation: US$ 30 000
Registration fee US$ 50 000

Installed costs

About US$ 3 million (Property plant, equipment, etc.)
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Land

No

Other costs (please specify)

US$ 1 million for each MW of electric capacity.

US$ 0,5 for gas cleaning plant.

Annual maintenance 0,5 million (plus service and operation for
engines).

Total project costs

US$ 4- 10 million plus operation cost.

SOURCES OF FINANCE TO BE S

OUGHT OR ALREADY IDENTIFIED

Equity

Name of the organizations, status of
financing agreements and finance (in
US$ million)

To be established after detailed engineering study and quotations b
equipment suppliers.

Debt — Long-term

Name of the organizations, status of
financing agreements and finance (in
US$ million)

To be established after detailed engineering study and quotations b
equipment suppliers.

Debt — Short term
Name of the organizations, status of
financing agreements and finance (in

To be established after detailed engineering study and quotations b
equipment suppliers.

US$ million)
SOURCES OF CARBON To be established after detailed engineering study and quotations b
FINANCE equipment suppliers.

INDICATIVE CER/ERU/VER
PRICE PER tCOze

Price is subject to negotiation.
Please indicate VER or CER
preference if known.

$15

TOTAL EMISSION REDUCTION

PURCHASE AGREEMENT (ERPA) VALUE

A period until 2012 (end of the first
commitment period)

4 year with 200 000 CER at $US 15 = US$ 12 million

A period of 10 years

US$ 30 Mio

A period of 7 years

US$ 21 Mio

EXPECTED ENVIRONMENTAL AND SOCIAL BENEFITS

LOCAL BENEFITS
E.g. impacts on local air, water and
other pollution.

Improvement of air quality by increasing the rate of landfill gas
capture and combustion.

Long-term (up to 21 years after closure) improved supervision and
maintenance of the landfill.

GLOBAL BENEFITS

Describe if other global benefits than
greenhouse gas emission reductions
can be attributed to the project.

Reduction of GHG.

Resource efficiency.

SOCIO-ECONOMIC ASPECTS

What social and economic effects
can be attributed to the project and
which would not have occurred in a
comparable situation without that
project?

Indicate the communities and the
number of people that will benefit
from this project.

Creation of permanent employment for operation of the landfill gas
plant and generators.

Creation of business for local construction companies during
construction maintenance.

Provision of secure energy supply for important public
infrastructure.

What are the possible direct effects
(e.g. employment creation, provision
of capital required, foreign exchange
effects)?

Permanent employment for about 5 persons.
Influx of foreign capital for investment.
Increase of national utility capacity without national investment.
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What are the possible other effects
(e.g. training/education associated
with the introduction of new
processes, technologies and products
and/or

the effects of a project on other
industries)?

Training of all employees.

Public stake holder consultation.

Building of awareness for climate change in Syrian public.
Calculation of Syrian CO2 grid intensity will be useful for all
upcoming CDM projects in Syria.

ENVIRONMENTAL
STRATEGY/PRIORITIES OF
THE HOST COUNTRY

A brief description of the project’s
consistency with the environmental
strategy and priorities of the Host
Country

Not published until now.
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Sada Jglaa 120 GEalall
Ly b asisl) ladl Calidal O gal) (5inag Glall (ggiaall :(1) Jgsal
Heat / Calorific - (.‘arﬁon emission IPCC default
Fuel Value (Gj/kg) factor (kg/'Gj) Values [11]
Syrian HF 0.0402 21.00 21.1
Diesel 004 10 20.2
gasoline 0 04480 18 18.9
jet kerosene 0 04459 185 19.5
kerosene 0.04375 190 19.6
crude oil 004187 51.50 20
Asphalt 0.04019 50 20.9
Petroleuum 27.5
coke 0.03475 28.20
TTITL 0.00837 26.3 20
NG (wet) 17.2
(Gj/CubM) 0.037679 18.5
LPG 0.0473086 15.8 15.3
Source:[8]
(‘_jL.....d\ ‘;;JM\ Sladls QJJLA-“) 298511 (g5l ad) (Sgiaall :(2) Jeaall
Fuel Units | Gross calorific value Nereslontis
value
Diesel MJ/kg 45.9 43.1
MJ/ 38.1 35.8
LPG MJ/kg 50.0 46.1
MJ/ 26.5 24.4
Source: Energy Audit Manual, New Zealand, June 2007, pdf file
Ol asash A el cDLalaa £(3) Jgand
Emission factor CO2
Fuel Ref | Ref 11 (for Syria) 131[Ref 111
Natural gas - 0.521 tCO/MWh
Electricity 0.7 tCO/MWh - 0.538 kg CO2/kWh
Diesel #6 0.074 kg CO./MJ 0.832 tCO,/MWh 2.54 kg CO2/liter
Green Diesel,
50 ppm SO,
LPG 0.0713 kg CO/MJ -
All types 0.393 t CO/MWh

Source: Ref I: Energy Audit Manual, New Zealand, June 2007, pdf file
Ref Il : RETScreen Software

Ref 111: [31]
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Table (4): Carbon Emission Factors (CEF) for various conventional fuels

Fuel CEF (1 C/TJ)
Natural gas 15.3
LPG 17.2
Kerosene 19.6
Crude oil 20.0
Coal (anthracite) 26.8
Peat 28.9
Solid biomass* 29.9

* The CEF for Solid biomass assumes the biomass is harvested
unsustainably and therefore is not carbon neutral.

Source:[ 34]
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Revised 1996 IPCC Guidelines: Sectoral approach :21 (§alal)

Step 1 Estimating sectoral fuel consumption

Step 2 Converting to a common energy unit (common energy unit: TJ)

Step 3 Multiplying by carbon emission factors

Step 4 Calculating carbon stored

Step 5 Correcting for carbon unoxidised

Step 6 Converting to CO, Emissions (tonnes of COy)

Step 1: Estimating sectoral fuel consumption

MODULE ENERGY
SUBMODULE CO; FROM FUEL COMBUSTION (TIER | SECTORAL APPROACH)
WORKSHEET STEP BY STEP CALCULATIONS
SHEET MANUFACTURING INDUSTRIES AND CONSTRUCTION*
Step 1 Step 2
Manufacturing A**
Industries and Consumption

Construction

Crude Oil

Natural Gas
Liquids

Gasoline

Jet Kerosene

Other Kerosene

Gas/Diesel Oil

Residual Fuel Oil

LPG

*Separate sheet filled out for each sector:

Main activity producer electricity and heat,

Unallocated autoproducers,

Other energy industries,

Manufacturing industries and construction,

Transport of which: road,

Other sectors of which: residential

** Units: Could be in natural units (e.g. 1000 tonnes) or in energy units (e.g. TJ)
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Step 2: Converting to a common energy unit

MODULE ENERGY
SUBMODULE CO; FROM FUEL COMBUSTION (TIER | SECTORAL APPROACH)
WORKSHEET STEP BY STEP CALCULATIONS
SHEET MANUFACTURING INDUSTRIES AND CONSTRUCTION

Step 1 Step 2
Manufacturing A B* C
Industries and Consumption | Conversion | Consumption
Construction Factor

(TJ/unit) (TJ)
C=(AxB)

Crude Oil
Natural Gas
Liquids
Gasoline

Jet Kerosene

Other Kerosene

Gas/Diesel Qil

Residual Fuel Oil

LPG

*Selected Net Calorific Values:

Refined petroleum products Factors
(TJ/10® tonnes)
Gasoline 44.80
Jet Kerosene 44.59
Other Kerosene 44.75
Shale oil 36.00
Gas/Diesel Oil 43.33
Residual Fuel Oil 40.19
LPG 47.31
Ethane 47.49
Naphtha 45.01
Bitumen 40.19
Lubricants 40.19
Petroleum coke 31.00
Refinery feedstocks 44.80
Refinery gas 48.15
Other oil products 40.19
Other products
Coal oils and tars derived from coking coals 28.00
Qil Shale 940
Orimulsion 27.50
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Step 3: Multiplying by carbon emission factors

MODULE ENERGY

SUBMODULE CO; FROM FUEL COMBUSTION (TIER | SECTORALAPPROACH)

WORKSHEET STEP BY STEP CALCULATIONS

SHEET MANUFACTURING INDUSTRIES AND CONSTRUCTION
Step 1 Step 2 Step 3
Manufacturing B C D* E F
Industries and Conversion Consumption Carbon Carbon Carbon
Construction Factor Emission Content Content
Factor
(TJ/unit) (TJ) (tC/1d) (tC (Gg ©)
C=(AxB) E=(CxD) F=(Ex103)

Crude Oil

Natural Gas Liquids

Gasoline

Jet Kerosene

Other Kerosene

Gas/Diesel Qil

Residual Fuel Oil

LPG

*Selected Carbon Emission Factors (CEF)

Fuel Carbon emission
factor (t C/TJ)

LIQUID FOSSIL
Primary fuels
Crude oil 20.0
Orimulsion 22.0
Natural gas liquids 17.2
Secondary fuels/products
Gasoline 18.9
Jet Kerosene 19.5
Other Kerosene 19.6
Shale oil 20.0
Gas/Diesel Qil 20.2
Residual Fuel Qil 21.1
LPG 17.2
Ethane 16.8
Naphtha (20.0)?
Bitumen 22.0
Lubricants (20.0)2
Petroleum coke 27.5
Refinery feedstocks (20.0)2
Refinery gas (18.2)°
Other oil products (20.0)?
SOLID FOSSIL
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Primary fuels

Anthracite 26.8
Coking coal 25.8
Other bituminous coal 25.8
Sub-bituminous coal 26.2
Lignite 27.6
Oil shale 29.1
Peat 28.9
Secondary fuels/products

BKB & patent fuel (25.8)2
Coke oven / gas coke 29.5
Coke oven gas (13.0)°
Blast furnace gas (66.0)°
GASEOUS FOSSIL

Natural gas (dry) 15.3

Step 4: Calculating carbon stored

MODULE ENERGY

SUBMODULE CO, FROM FUEL COMBUSTION (TIER | SECTORALAPPROACH)

WORKSHEET STEP BY STEP CALCULATIONS

SHEET MANUFACTURING INDUSTRIES AND CONSTRUCTION
Step 4 Step 5

Manufacturing G* H |
Industries and Fraction of Carbon Net Carbon
Construction Carbon Stored Emissions

Stored (Gg ©) (Gg ©)

H=(FxG) I=(F-H)

Crude Oil
Natural Gas
Liquids
Gasoline

Jet Kerosene

Other Kerosene

Gas/Diesel Qil

Residual Fuel Oil

LPG

* Default values: fraction of carbon stored:

Default values: fraction of carbon stored
Gas/Diesel Qil 0.5
LPG 0.8
Ethane 0.8
Naphtha 0.8
Natural Gas 0.33
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Step 5: Correcting for carbon unoxidised

MODULE ENERGY

SUBMODULE CO, FROM FUEL COMBUSTION (TIER | SECTORALAPPROACH)

WORKSHEET STEP BY STEP CALCULATIONS

SHEET MANUFACTURING INDUSTRIES AND CONSTRUCTION
Step 4 Step 5

Manufacturing J* K

Industries and Fraction of Actual

Construction Carbon Carbon

Oxidised Emissions

(Gg C)
K=(IxJ)

Crude Oil

Natural Gas

Liquids

Gasoline

Jet Kerosene

Other Kerosene

Gas/Diesel Qil

Residual Fuel Oil

LPG

* Default values: fraction of carbon oxidised:

Default values: fraction of carbon oxidised
Coal 0.98
Oil and oil products 0.99
Gas 0.995
Peat for elec. generation 0.99
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Step 6: Converting to CO2 Emissions (tonnes of COz)

MODULE ENERGY

SUBMODULE CO, FROM FUEL COMBUSTION (TIER | SECTORALAPPROACH)

WORKSHEET STEP BY STEP CALCULATIONS

SHEET MANUFACTURING INDUSTRIES AND CONSTRUCTION

Step 4 Step 5 Step 6
Manufacturing L*
Industries and Actual CO2 Emissions
Construction (Gg CO»)

L=(K x [44/12]

Crude Oil
Natural Gas
Liquids
Gasoline

Jet Kerosene

Other Kerosene

Gas/Diesel Oil

Residual Fuel Oil

LPG

* Multiply by 44/12 (the ratio of molecular weights CO, to C
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