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\ A.l.  Title of the project activity : \
>>
Jbel Sendou¢challadi (Khalladi wind farm project in Morocco
PDD version 1.1
Completed on 06/02/2012

A.2. Description of theproject activity :
>>
The objective of the proposed project, 1Jbel Sendoug-Khalladi Khalladi”) wind farm project,

developed byUPC Renewables SAF (hereafter referred to as “UPCis to generate electricity usir
state-of-theart wind power generation technolc

UPC is one of the most successful privately ownéutvenerg developer in the world. Building on a
track record of implementing winergy projectsn Europe and the United States, UPC has ongoing
projectdevelopment activities in Europe, North Africa, @i and the Philippin®.

The proposed project is to be locateithe TangiefFetouan Region, Fahs AnjProvince, Morocco. Wind
turbines with a nominal ungapacity of 3 MWaewill be installed, providing a total capacity 120 MWe.
The netexpected electricity generatiis estimated around 317,488Nh/yea’. The wind farm production
will be wheeled through the national etricity grid, for the use cUPC Renewabl¢ clients.

The proposed projecs developed in the context of newregulatory framewor in Morocco (the Law
13.09).This new Law 13.09 was adopted in Morocco in Ma2€i10 to promote large scale renews
electricity generation projects offering the pos#iffor private operatorsto produce electricity from
renewable resources and to sellgenerated electricity to a pool of clients.

The baseline scenario is thapply of equivalent annual power outfayt the national electricity gr. The
baseline scenario is the same as the scenariongxpgtior to the start of implementation of the jpah
activity.

The electrical energy produced by the project #gtwill substitute electricity currently sulied by the
national grid managed ke public utility, Office National de’Electricité (ONE, and thus result in the
reduction of Green House Gas (GHG) emissions, madd,, associated with the fossil fuel domina
power plants feeding the natiorgrid.

Using a new and renewable local source of enengproposed projeawill contribute to the reduction «
GHG emissions, the decrease of the counienergy dependence visves the importation of fossil fue
and will directly and indirecthhelp create new jobs. As such, thiejgct activity is expected to contribt
to the development of wind energy in Morocco anddeeto help achieve the objectives of Moroct
national strategy for renewable energy developm&etnerally speaking, thproject's contribution to
Morocco’s sustainable development can be summakbyédhe following benefit:

1 \www.upcnarenewables.com

2 Source Annual Estimated Production Ref- 20 November 2011
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< Diversification of the national supply of ener

« Projectin line with the Moroccan government’s objectivedricrease the use of renewable energy
reduce reliance on imported fossil fuels. The diifiation of energy sources for electricity protoe
is one of the objectives of the new Moroccan eneatttategy with an objective of 20% of renewa
energy capacity in theation’selectricity production in 201and a targeted development2,000 MW
of installedwind capacity by 220°.

« Local development of renewable eneusage;

¢ Reduction of the country’smports in hard currency by the use of wind powstead of electricit
mainly currently produced from imported coal, aibgucts and natural gi

* Reduction of national GHG emissions in accordanitle the objectives of the UNFCCi

» Contribution to the deslopment of national and foreign investments séhergy sectc

» Clean technology transfer and local capacity bogdn wind electricity generation and optimal use
wind energy in a heavy industr

* Increases locaemployment opportunities during the constructiorageh andsubsequently for the
project’s operation phase

\ A.3.  Project participants:

>>
Name of Party involved Private and/or public entity(ies) | Kindly indicate if the Party
((host) indicates a host Project participants (as involved wishes to b
Party) applicable) considered as projec
participant (Yes/No)

Morocco (host Party) UPC Renewables SARL (Private No

entity)

Ultimate Carbon Trading (North

Africa) Limited (Private company

\ A.4. Technical description of theproject activity : \

\ A.4.1. Location of theproject activity : \

>>

\ A4.1.1. Host Party(ies): \
>>
Morocco

\ A4.1.2. Region/State/Province etc.: \
>>

TangierTetouan Region / Fahs AnjProvince

\ A.4.1.3. City/Town/Community etc.:
>>
The project is located within three rural commuatMelloussa, Qsar Sghir and Khmis Ar

% Reference: Ministrpf Mines, Energy, Water and Environment. www.mem.g@/Perspectives/energie_renouvelable
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A.4.1.4. Details of physical location, including informationallowing the unique
identification of this project activity (maximum one page):

>>

The proposed project is located in the north of ddop, approximately 50 Km east of the town of Tan
in the south of the Qsar Sghir village, betweelesiof Tangier and Sebt

Commune de
Melloussa

o o
E Limite de projet

Limite do commune |
= Posr-um'nmﬂA\
— g HIuAB tension
| Douars

—— Sk g TS
Z::::: e e Commune d'Anjra
OOIBE L b L
Points Longitude Latitude
P1 5°35'46,76" 35°47'37,84"
P2 5°33'36,41" 35°45'4,15"
P3 5°30'47,65" 35°44'54,83"
P4 5°33'32,17" 35°43'5,37"
P5 5°35'49,51" 35°46'14,66"
P6 5°36'31,92" 35°46'11,04"

Figure 1a: Location of the project site
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The exact location of the projesite and the 40 WTGs depicted in the following figure

50N

35°48'0"N =

35°4TON—{ " -

35460N=]

35°45'0"N~1

35°42'0"N =1

3 faseazon

Figure 1b: Location of the project WTGs
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>>

A.4.3. Technologyto be employed by theproject activity : \

>>

The poject will have an installed capacity 120MW and it is expected to generate aroi317,488 MWh
per year. The 4&ind turbines to be installed have a hominal uafiacityof 3aMW.

The wind turbines tde used in the proposed project activity will bpdied by the Danish manufacturer
VESTAS' as there are no local suppliers in Morocco. Theegfthe proposed project activity will suppc
a technology transfédrom an Annex | counti to Morocco.

The main technical characteristics of the project’s tuels are summarized belc

- 40 V903MW turbines

— Hub height of 80 m;

- Rotor diameter of 90 r

- Blade length of 44 m. Blades are made out of asgfdwe/carbon spar with glass fibre airt
shells;

— Turbinesbenefit from the latest Supervisory Control andabAtquisition (SCADA) system fc
modernwind power plant: VestasOnline® Business.

An electrical substation will be built in order to elevate th medium voltage
collected at the wind farm teery highvoltage, before being distributénl the ONE substatic.

33 kV underground electrical lines will connect thebines to each other and will send fenergy
produced to the electrical substat

A 225 kV very high voltage electrical line will maportthe electricity produced by the wind farm to
ONE substation located in the west of Tetouan Approximately 23 krmong, it will consist of a total of
80 poles.

It uses a renewable source of energy, namely wimetgy to produce electricity. Thischnology is
considered a clean technology since there is n@géssions assoded with the energy generation. Th
the electrical energy produced by the project agtiwiill substitute electricity currently supplieds lthe
national grid which willresult in the reduction of Green House Gas (GHG) emiss, mainly CQ,
associated with the fossil fuel dominated powentgdeeding the national g.

As described in section B.4, the baseline scenaribesupply of equivalent annual power outjby the
national electricity grid.The baseline scenario is the samethe scenario existing prior to the start
implementation of theroject activity.

4 www.vestas.com
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>>
As specifiedin Section C, the chosen crediting period is 7 yeganewable twice for a maximum tc
crediting period of 21 years.

According to the baseline study presented in past Bisreport,the wind farm will reduce, during its fir
7 years’ crediting perih the GHGs emissions @bout1,312,395tons of equivalent C(, that is an
average 0l87,485tons of CC, equivalent per year

Table 1 Annual estimation reductions over thefirst crediting period

vear Annual estimation of emissiol
reductions intons of CO2e
2014 187,48!
2015 187,48!
2016 187,48!
2017 187,48!
2018 187,48!
2019 187,48!
2020 187,48!
Total estimated reduction: 1,312,395
Total number yearsof the first crediting period 7
Annual average over thefirst crediting
period of estimated reduction: 187,48!
(tons of CO2e

>>
The project activity does not involve any publiadinc from annex 1 countrit.

SECTION B. Application of a baseline and monitoring methodolog

e -

>>
ACMO0002 (Version 12.2)0 Consolidated baseline and monitoring methodoldgy grid-connected
electricity generation from renewable sour
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The Tool for the Demonstration and Assessment afitfkahality (version ®.C)
The Tool to Calculate the Emission Factor for agcElcity Systen(version 0..2.1)
The Tool to Calculate Project or Leakage CO2 Emissirom Fossil Fuel Combustion (versic2).

According the methodology ACMO00O:the condition in the “Combined tool to identify theseline
scenario and demonstrate additionality” that alltpotial alternative scenarios to the proposed pto
activity must be available options to project ticipants does not apply to this methodology, as

methodology only refers to some steps of this. As required by the approvedethodology ACM0002
(Version 12.20), the project additionality will be demonstrateging the latest version of the “T for the

Demonstration and assessment of Additiona

The Tool to Calculate Project or Leakage CO2 Emissifrom Fossil Fuel Combusti will not be used
because there will be no fossil fuel combustio-site.

B.2.  Justification of the choice of the methodology and/hy it is applicable to theproject activity:

>>

The proposed project can meet the applicabilityedd of the baseline and monitoring methodol
(ACMO0002), therefore, the methodology is applicablthe proposed project.

Conditions as specified in methodology ACMO0O0( Compliance

This methodology is applicable to gricconnected The proposed project activity is e
renewable power generation project activities (a) | installation of anew wind power plant at
install a new power plant at a site where no rengle | site where no renewable power plant 1
power plant wasperated prior to th implementation of operated prior to the implementation of
the project activity (greenfield plant); (b) invelva| project activity

capacity addition; (c) involve eetrofit of (an) existing
plant(s); or (d) involve a replacement of (an) ¢xig | Moreover, the new power plant is connec
plant(s). to the Moroccan national gr

D

The project activity is the itallation, capacity addition| The proposed project activity is t
retrofit or replacement of a power plant/unit ofeoof the| installation of enew wind power plant.
following types: hydro power plant/unit (either kvia rur-
of-river reservoir or an accumulation reservoir), wi
power plant/unit, geothermal power plant/unit, $i power
plant/unit, wave power plant/unit or tidal poweapt/unit;

In the case of capacity additions, retrofits or lemgements| This condition is not applicabl
the existing plant started commercial operatprior to the
start of a minimum historical reference period igkfyears
used for the calculation of baseline emissions defined
in the baseline emission section, and no capagipaesior
or retrofit of the plant has been undertaken betwéde
start of this minimum historical reference period and
implementation of the project activi

In case of hydro power plan Not Applicable
¢ One of the following conditions must ap

o] The project activity is implemented in
existing single or multiple reservoirs, w
no change in the volume of any
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reservoirs; o

o] The project activity is implemented in
existing single or multiple reservoil
where the volume of any of resers is
increased and the power density of e
reservoir, as per the definitions given in-
Project Emissions section, is greater tha
W/nt; or

o] The project activity results in new single
multiple reservoirs and the power den:s
of each reservoir, agper the definitions
given in the Project Emissions section
greater than Wi/nf.

In case of hydro power plants using multiple resgs
where the power density of any of the reservoireger
than 4 W/rhall the following conditions must appl

* The power densitgalculatec for the entire projec
activity using equation 5 is greater than 4 \?;

e Multiple reservoirs and hydro power plants loca
at the same riveand where are designe¢together
to function as an integrated project tha
collectively constitute the generation capacity
the combined power plar

« Water flow between multiple reservoirs is not v
by any othehydropower unit which is not a part
the project activity;

e Total installed capcity of the power units, whic
are driven using water from the reservoirs w
power density lower than W/nf, is lower than
15MW;

e Total installed capacity of the power units, wh
are driven using water from reservoirs with po\
density lower than XW/nf, is less than 10% of th
total installed capacity of the project activityofn
multiple reservoirs.

Not applicable

In the case of retrofits, replacements, or capaadgitions,
this methodology is only applicable if the mostugiale
baseline sceario, as a result of the identification
baseline scenario, is “the continuation of the @amt
situation, i.e. to use the power generation equipnibat
was already in use prior to the implementation bg
project activity and undertaking business @sual
maintenance”.

Not Applicable

The methodology is not applicable to the follow

 Project activities that involve switching froms$il fuels
to renewable energy sources at the site of theept
activity, since in this case the baseline may the

continued use of fossil fuels at the ¢

The propsed project activity is not ¢
activity that involves switching from fost
fuels to renewable energy at the propc
project site nor does it involve biomass
hydro power type plar




PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 0 3

CDM - Executive Board

page 10

« Biomass fired power plan

« Hydro power planthat result ina new single reservoir g
in the increase in existinginglereservoir where the powe

density of the power plant is less than 4 W

= —

The Tool for the Demonstration and Assessmi of Additionality (Ve rsion 06.0)

ACMO0002 / Version 12.2equire the use of this tool. The tool mentioneat ttnce it is included with tr
methodology, the tool shall be used. No other Gateof application are mentioned in the tc
Consequently, the tool for the demonstration aiséssmnent of additioney, Version06.0 is used.

The Tool to Calculate the Emission Factor for an HEctricity System (Version 0..2.1)
ACMO0002 / Version 12.2equire the use of this tool. It is applied to mstie the OM, BM and/or CI
when calculating baseline emissions for gect activity that substitutes grid electric

B.3.  Description of the sources and gases included inglproject boundary:

>>

According to the methodology ACMOO((Version 12.2), since thegject is a grid connected wind pov
project, only CQ emission from fossil fuels fired power plants irselne scenario need to be conside
as summarized in the following tabl

Source Gas | Included?| Justification/Explanation
Baseline| CO2 emissions from electricity CO, | Yes Major emission sourc
generation in fossil fuel fired power CH, | No Excluded for simplificatior
plants that are displaced due to the (conservative
project activity. N,O | No Excluded for simplificatior

(conservative

Spatial boundary:

According to the approved methodoloACMO0002, Version 12.2.0he spatial extent of the project
boundary includes the project wind farm power plant and all power plants connected physically to
the electricity system that the CDM project power plant is connected to.
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PROJECT BOUNDARY

NATIONAL GRID

CO2 emissions
associated with the grid

Bi-directional
ONE Meter

Khalladi Wind Farm
(120 MW)

Wind Farm Substation

B.4.  Description of how the baseline scenarias identified and description of the identified
baseline scenario:

>>
According to the approved methodology ACMOOif the project activity is the installation of aw grid-
connected renewable power plant/unit, the bas scenario is the following:

Electricity delivered to the grid by the projecttiaty would have otherwise been generated by
operation of grideonnected power plants and by the addition of neneration sources, as reflec in the
combined margin (CM) calculations described in tA®ol to calculate the emission factor = an
electricity system”.

Thus the baseline scenaridli& supply of equivalent annual power output by théomat electricity grid.
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B.5. Description of how the anthropogenic emissions of I8G by sources are reduced below thos
that would have occurred in the absence of the regfiered CDM project activity (assessment an
demonstration of additionality):

>>
Prior consideration of CDM

The CDM was taken into account from the very bemigrof the projec As shown in the following table
the official notification of the project to the CDM Secreatiaaid to the ANDook place before the starting
date of the projechctivity, considered as thexpected date of theind turbinespurchasing contract
signature, namely April 2012

Table 2. CDM timeline of the project

Milestone Date

Starting of the wind measurem 26/10/200:
Wind farm study repol 20/11/2011
CDM Consultant Agreement contr 19/10/201
{\(l)ottt;féca'\;uo?rcl) (?(I aﬂr:eDII)\lr,?JeCt to tt CDM Secretariat and 21/11/201
EIA study presentation to the Ministry of Environmt 15/12/201
Stakeholders workshop h 02/02/201.
LoA issued by Moroccan DN Pending
Signhature construction contre(expected) April 2012
Construction start of the wind fa (expected) August2012
Wind farm expecte€€ommissioning Dat Decembe2013

Additionality

The following steps are used to demonstrate theitiadality of the Project according to tl
methodological tool “Tool for the demonstration aas$essmd of additionality” (Version 6.).

Stepl. Identification of alternatives to the projetactivity consistent with current laws anc
regulations.

According to the additionality toolhe PDDshall identify credible alternatives to the projectivity in
order to determine the most realistic baseline @tenunless the approved methodology that is tedday
the proposed CDM project activity prescribes theeline scenario and no furtranalysis is required. As
ACMO0002 has been selected and as a baseline sceng@nescribed in this document the identificatod
alternatives of the project activity is not neceg:

® Reference: Project planning evaluation by the ptgjerticipar
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Step2. Investment analysis.

The purpose of this step is determine whether therggect activity is economically or financially le
attractive than other alternatives without an addél funding that may be derived from the CDM pad
activities. The investment analysis was conduatdtie following step.

Sub-step 2a. Determine appropriate analysis method

The three analysis methods suggested by the mddgical tool “Tool for the demonstration a
assessment of additionalitgre Simple cost analysis (Option [), Investmeainparison analysis (Optic
II) and Benchmark analysis (Option I

Since the project activityill generate economic benefit through the salelettricity other than CDN
related income, the Simple ¢ analysis (Option 1) is not appropriate.

Investment comparison analysis (Option 1) is oajyplicable to projects where alternatives shouli
similar investment projects. The alternativeseline scenario of the projeattivity is the national power
grid rather than a new investment project. Thee{@ption 1) is not an appropriate method ei.

Therefore, the Project will use Benchmark analygstshod (Option Il1)
Sub-step 2b. Apply benchmark analysis (Option 111)
The project’s Internal Ratef Return (“IRR”) of total investmenis selected as a financial indica

Because the project could be developed by anotitgy ¢han the project participanhe benchmark IRR
of the Project is basedn parameters that are standard in the market considering the specific
characteristics of the project ty] according to theTool for the Demonstration and Assessmen
Additionality (Version 6.0).

The benchmark IRR is based on the benchmark stagyower plants in Morocco that was conductec
the CDM registered projects of Haouma Wind Farm Projectf @827) and the Akhfennir Wind Far
Project (Ref 4834) both developed by Nareva HoP.

This gudy concluded that the required project IRR ofiggte wind farm project in Morocco should be
least between 12% and 14%. As a conservative agiprolae project participant has considered the
benchmark value for theroject activity IRR In this regard, itis worth mentioning that thCDM
“Guidelineson the assessment of the investment ani’ (version 5.0), has fixed the default benchm:
for Group | projects in MorocccEnergy Distribution; Energy Demand and Waste hagdiind disposa
as 12%.

® http://cdm.unfccc.int/UserManagement/FileStorageDNGBOP2V3ZY8MXH75SAQRKNTJIE4
"EB 62 Annex 5
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Sub-step 2¢. Calculation and comparison of financial indicators

The parameters uséar calculation of the IRR of the project are shawithe following table

Table 3 : Financial parameters*

Parameters Unit Value Data source

Installed capacity MW 120 Wind Study report

Total annual output MWh 317,488.760 | Wind Study report
Weighted average selling tariff

Electricity tariff MAD/MWh 524.85 for all clients - See Financial
model

Energy price inflation annual rate % 0,97% See Financial model

Fixed Asset Investment 1,000 MAD 1,538,441 Vestas quotations

O&M cost (first full operational year)** | 1,000 MAD 39,363.3 See financial model

Annual cost inflation % 2.32%

Income tax % 30 National tax regulation

Project expected lifetime Years 20

*The exchange rate used is the followin.0 MAD = 0.089286 Euro

** Farm 2" operational year

In accordance with the benchmark analysis (Optlgn the proposed project will not be considerec
financially attractive if its financial indicatoRR is lower than théRR benchmark of 12¢

Without the CDM revenue, the projehas an IRR of 7.84 which is lower than the benchmark rate
12%. Thus the proposed projis not financially attractive to the investors.

Sub-step 2d. Sensitivity analysis (only applicable to options |1 and I11):

The purpose of the sensitivity analysis is to examivhether the conclusion regarding the finar
viability of the proposed project is sound and t@eavith those reasonable variations in the assiomg
The nvestment analysis provides a valid argumerfavor of additionalityonly if it consistently suppori
(for a realistic range of assumptions) the conolughat the project activity is unlikely to be theost
financially attractive or is unlikely to be finaadlly attractive

The following key parameters have been sed as sensitive elements to test the financial citttenes:
for the proposed project:

(1) Fixed ass¢ investment

(2) Electricity fariff

(3) Power generatic

(4) Operatiol and Maintenance cost

The effect of changes in tHixed asse investments, electity tariff, power generation and operaticost
onthe Internal Rate Return (IR has been examined. Assuming these fauameters to change within 1
range of (10% +10%), then the outcomes of IRR sensitiviis presented in the following table a
graphic.
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Table 4: Result of sensitivity analysis

-10% -5%

0%

5%

10%

Electricity Tariff 6.35% 7.10%

7.84%

8.56%

9.27%

Power Generation 6.35% 7.10%

7.84%

8.56%

9.27%

Fixed Asset Investmer 8.79% 8.30%

7.84%

7.41%

7.00%

Operation and Maintenance Cost 8.09% 7.97%

7.84%

7.72%

7.59%
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As shown in the previous Table and Figure the ptdRR vaiesin the range 06.35% to 9.27% when the
above fourfinancial indicators fluctuated within the rangerfr-10% to +10%. The sensitivity analy:
even with £ 10% variations of the financial key gaeters, the project IRR is still lower than

benchmark of 12%.

Thus without CDM revenues, the proposeoject is not financially attractiv

The project IRR could hit the benchmark rate ofd i three case

1. When the fixed asset investment varie-36.30%
2. When the power generation varies 30.30%
3. When the electricity tariff varies t30.30%
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As for the operatiorand maintenancicost parameter, the benchmark is never reached iéviis
parameter is put to zero.

The fixed asset investmeist unlikely to change in a proportion more than fegvcer at most since the
procurement contracts including wind turbines, Icivorks and electrical works arbased on recent
suppliers’ quotations.

As for the annual output, the evaluation of theduiesource is based on wind measurements maddyl
during a continuousgriod of more than 30 monthJ hus, the likelihood of an increase (30.30% of the
power generation is not realis

As for the last parameter, the Tariffs agreed witbnts are already fixed so the selling price not vary
in a proportion more thahe assumed annual inflation rate of arount.

Thus, the likelihood for the Project IRR to realsh benchmark rate of 12% is veunlikely.

Consequently, the conclusion regarding the ProjdeM additionality is robust and supported by
sensitivity analysis.

Step 3. Barrier Analysis

The “Tool for the demonstration and assess of additionality” (Version 6.) states that project
participants may choose to apply Step 2 (Investrapalysis) or Step 3 (Barrier Analys

Step 4.Common practice analysi
Sub-step 4a. Analyze other activities similar to the proposed project activity:

The geographicadcope considered for the common practice analgdidarocco as the project activity
based in Morocco and will be connectto the Moroccan grid, like alpower eneration projects in
Morocco. Furthermore, all projects the country are developedider the same regulatory framew

With regard to the widespread usual practicess ivorth mentioning that in Morocco the predoant
practice of electricity supply is the national Olyid.

Only one wind farm has been developed so far inddoo without the CDM. All the wind farm projec
already developed or under development in Moroece,seeking CDM revenues, except the Ka El
Beida project, a 50 MW wind farm that went on prctibn in 2000. The Koudia El Beida is the first o
farm built in Morocco and was considered as a gitoject. It is located 20 km at the north of Tetowanc
30 km at the east of Tangier. It ccsts of 84 wind turbines of a 600 kW capacity eiThe financing and
operation of Koudia al Baida are insured by a $ppdturpose Company, nam¢«Compagnie Eolienne de
Detroit (CED). The contract signed between CED @MNE is of BTO type(Build Transfer nd Operate):
CED builds, transfers the installations to ONE arat entitled to operate the wind site for a penbd9
years.During this operating period of 19 years, ONE bilngsentire electricitproduced.

The major difference between Khalladi anoudia El Beida wind farms is that the Khalladi wifadm is
an initiative of a private operator while the Koaidt! Beida wind farm is an Independent Power Prec
(IPP) contracted by ONE he latter is a tender launched by ONE in whichlitdgler offersa tariff that
allows him to make the project profitab
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In the case of the Khalladi wind farm, the pricenegotiated with industrial clients who are themes
clients of ONE. As such, the UPC tariff must be petitive with the ONE public tariff

Furthermore, it is worth mentioning that The KouHiaBeida tariff was not interesting for ONE. Indeéd
the PDD of the Essaouira wind &%, it is stated that ONE will not pay anymore simiiavel of tariff for
future projects.

Sub-step 4b. Discuss any similar optionsthat are occurring:

Morocco signed the Kyoto Protocol in 2002. The Kiaudl Beida project was not eligible to CDM at -
time of its implementation. All the other wind peofs in Morocco are either registered or under C
development.

Thus, the proposed project activity is hot a commi@ttice in Morocct

In conclusion, the projeétctivity is additional.

B.6. Emission reductions

B.6.1. Explanation of methodological choice:

>>
1. Baseline Emission Calculatio

According to ACM0002the baseline emissions include only CO2 emissiomms £lectricity generation i
fossil fuel fired power plants that are displacee tb the project activity, calculated as follc

BEy = EGPJ,y X EFgrid,CM,y

Where:
« BE, = Baseline emissions year y (tCO2/yr).
*+ EGp;y, = Quantity of net electricity generation that isgced and fed into the grid a
result of the implementation of the CDM projectiaty in yeary (MWh/yr).
*  EFgig,cmy= Combined margin CO2 emission factor for grid caried power generation
year y calculated using the latest version of theot to calculate the emissit
factor for an electricity system” (tCO2/MW

Calculation of EGp;,

According to the methodology ACMOOOEG:;is calculated using the ca(a), of Greenfield renewable
energy power plants, beca the project activity is the installation of a newd-connected renewable
power plant/unit at a site whe no renewable power plant was operated prior tartipdementation of th
project activity:

EG:,;, =EG

facility,y

8 SeePDD number 0030, Section A.4.4 pageregistered the 29/10/2005.
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Where:
* EGuciiy,y = Quantity of net electricity generation suppligdtbhe project plant/unit to th
grid in yeary (MWh/yr)

Calculation of EF 4igcomy

The Tool to Calculate the Emission Factor for aecElcity System (versio02.2.1) is applied to calculate
the combined margin emission factor. This sectiescdbes how the emission factor of Khalladi wind
power projecthas been determined based on the instructionsaloulating the emission factors of 1
operating margin (OM) and build margin (BI

According to the tool the grid emission factor is calculated as per the following six steps:

STEP 1: Identify the relevant electricity systems.

STEP2: Choose whether to include off-grid power plants in the project electricity system
(optional).

STEP 3: Select a method to determine the operating margin (OM).

STEP 4: Calculate the operating margin emission factor according to the selected method.

STEP 5: Calculate the build margin (BM) emission factor.

STEP 6: Calculate the combined margin (CM) emissions factor.

Step 1 -Identify the relevant electricity systems
The proposed project activity will be connectedhe national grid oOffice National d’Electricit ONE.
As a public utility ONE has the monopoly of elecitiy transport and it manages the unique natioridlig

Morocco. The national grid is well iddfied and is referred to in all ONE official annuaport activities

The generated electricity is to injected into the national grid. Thubge relevant electricity system for t
project activityis the national electricity gri

The electricitysystem is entirely located in Morocco a non annesodntry. The tooto Calculate the
Emission Factor for an Electricity System (vers02.2.1)is thus applicable to the project activ

ONE imports electricity from two connected eleatyicsystems, he Spain national grid and the Alge
national grid.For the purpose of determining the operating maggimssion factor, the G, emission
factor(s) for net electricity imports frothe two connected electricity systemmsonsidered 0 tCZMWh.

Step 2 - Choose whether to include off-grid power plants in the project electricity system

The calculation of the operating margin and builekrgm emission factor will use the option | of tloel:
Only grid power plants are included in the calcuds.

Step 3 - Select a method to determine the operating margin (OM)

The Tool to Calculate the Emission Factor for agcElcity System provides the following four optioto
determine the operating mar¢
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(a) Simple OM, or

(b) Simple adjusted OM, or

(c) Dispatch data analysis OM,
(d) Average OM.

For the proposed project activity, option (a) (den@M) has been chosen. This is because undertal
dispatch data analysis (the preferred methodolbgjgi@on) cannot be done at a reasonable, since the
data is not readily available from the relevantatities and ONESince the lo-cost/must-run sources for
Morocco (hydro and wind) constitute less than 53%he total generated electricity of the grid, gimple
OM can be uséd

The emision factor is calculated using the ex ante optiod a 3 year generation weighted average (
to 2010) based on the most recent data avaiat the time of submission of the CI-PDD to the DOE
for validation.

Step 4 - Calculate the operating margin emission factor according to the selected method
The simple OM emission factor has been calculags®d on a-yearvintage (2008-2010). The OM is
calculated as the generatiomeighted emissions per electricity unit of all gexting units serving th

system, excluding lowost and mu-run power plants.

The OM is calculated as follows (Option A), using-year average:

> EG,,-EFc m,y

EI:grid,OMsimpIe:y = ZEG
my

Where:

*  EFgid,omsimple,y= Simple operating margin CO2 emission factor iary (tCO2/MWh)

* EGny = Net quantity of electricity generated and delivetedhe grid by powe
unitmin yeary (MWh)

e EFeLmy = CO2 emission fetor of power unimin yeary (tCO2/MWh)

e m = All power units serving the grid in yey except lov-cost / must-run
power unit:

.y = The three most recent years for which data is adailat the time o

submission of the CD-PDD to theDOE for validation (ex an option).

EFeLmy is determined using option Al of the Tcto Calculate the Emission Factor for an Electri
System.

° It is shown in annex 3 thauring the last five yeai(2006 to 2010)the low cost rast run sources for Morocco (hyc
and wind) have accountéalr less than 16% of the to generated electricity



@\& PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 0 3 UNFCCC ‘
\\ﬂ"&b[/

CDM - Executive Board

page 20

Z FCi iy NCV, ,.EFco,i

EF, =
EL,m,y EGm]y
Where
e FGnmy = Amount of fossil fuel type i consumed by power plaonitmin year y (mass
or volume unit)
* NCV,, = Net calorific value (energy content) of fossikfiypei in yeary
(GJ / mass or volume ur
*  EFcoziy = CC,emission factor of fossil fuel tygen yeary (tCC,/GJ)
e i = All fossil fuel types combusted in power planinit min yeary

According to the provisions in the monitoring tablef theTool to Calculate the Emission Factor for
Electricity System, EG,is determinewonce for each crediting period using most recent three historical
years for which data is availa at the time of submission of the CDRBD to the DOE for validation (-
ante option).

The 3year vintage OM was calculated using the data bbpérational power fossil fuel fired plar
providing electricity to the grid for thyears 2008, 2009 and 201Dhe data of the plants used in
Operating Margin calculation were provided by OIThey are presented in Annex

Step 5 - Calculate the build margin emission factor

According to the tool,ie sample group of power unm used to calculate the build margin shoulc
determined as per the following procec:

(a) Identify the set ofive power units, excluding power units registeesd CDM project activitie that
started to supply electricity to the grid most rabe (SETs .9 and determine their anni electricity
generation (AEG:t5.units i MWh);

(b) Determine the annua&lectricity generation of the project electricityseem, excluding pow units
registered as CDM project activities (A, in MWh). Identify the set of power uni excluding power
units registered as CDM project activities, thairteld to supply ectricity to the grid most recently and
that comprise 20% of AEG, (if 20% falls on part of the generatioha unit, the generation of that unit
fully included in the calculation) (SEq.) and determinéneir annual electricity generation (AEGS 209,
in MWh);

(c) From SET.nisand SET.o Select the set of power units that comprises thgetaannu: electricity
generation (SELmpi;

Identify the date when the power units in {ampeStarted to supply electricity to the g
If none of thepower units in SEs,mpieStarted to supply electricity to the grid more ti#nyear ago, then
use SET.mpeto calculate the build margin. In this case igneteps (d), (e) and (

Otherwise:

(d) Exclude from SE&pethe power units which starteo supply electricity to the grid more tf
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10 years ago. Include in that set the power ueiiistered as CDM project activities, star with power
units that started to supply electricity to thedgmost recently, until the electric generation of the new
set comprises 20% of the annual electricity ger@raif the projec electricity system (if 20% falls on pe
of the generation of a unit, the generation of tvat i< fully included in the calculation) to the extent
possible. Determine for ¢hresulting st (SETsampie-cor the annual electricity generation (Asgt-sample-com
in MWh);

If the annual electricity generation of that setdsnprises at least 20% of the annual elect generation
of the project electricity system (i.e. Alsgr.sampie-com> 0.2 X AEGud), then use tr sample group
SETsampie-comt0 calculate the build margin. Ignore steps (e) @n

Otherwise:

(e) Include in the sample group Ssampie-comthe power units that started to supply electrititythe grid
more than 10 years ago until the electricity generatidnthe new set comprises 20% of annual
electricity generation of the project electricitysgeem (if 20% falls on part of t generation of a unit, the
generation of that unit is fully included in thalculation);

(f) The sample group of power units m used to dateuwthe build margin is the resulting (SETsampie-com-
>10yrs)-

The results for the determination of the sampleugraf power units m to be used for the calculatbthe
build margin ae presented in the table bel

Table 5: Results forthe determination of the group of units tcbe used for the BM calculatiol

Sample group of power units Annual electricity generation Proportion from total
(in MWh) production of year 2010
AEGsers.units 1,734,133 6.4%
AEGsers20% 7,092,489 26.16%
AEGsersample-com 5,024,367 18.53%
AEGsgrsample-com->10yrs 7,585,730 27.98%

The set of power capacity additions in the eleityrisystem AEGsewsamplecom->10yrs) that comprises at least
20% of the system generation in 20includes the thirteemost recent power units, includitwo power
plants registered as CDM projects (see annex 3sd hnits have generated in 2(7,585,730MWh, This
represents 278% of the overall electricity generated by all poywknts in 2010The detailed data on the
electricity generation and fuel consumptions ofgbever plant, as provided by the public utility ONare
presented in Annex 3.

In terms of the grid EF, theroject participants have chosen option 1 of thé ¢oasisting of forthe first
crediting period, calculate the build margin emdssifactor e-ante based on the most recent informa
available on units already built for sample groupatthe time of CM-PDD submission to the DOE f
validation. For the second crediting period, thalthumargin emission factor should be updated base
the most recent information available on units atte built at the time of submission of the reqdes
renewal of te crediting period to the DOE. For the third credg period, the build margin emissi
factor calculated for the second crediting peridtbsld be used. This option does not require moinidc
the emission factor during the crediting per
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The Build Margin emissions factor (BM) is calculated as theegatior-weighted average emission fac
of the most recently built plants, using the foliog/formula

Z EG,,-EFe my
EF,. =10
grid ,BM,y z EGm’y
m
Where
*  EFgigewy = Build margin CO2 emission factor in yey (tCO2/MWH
« EG,, = Net quantity of electricity generated and dekadgeto the grid by power urmin year
y (MWh)
*  EFRgmy = CO2 emission factor of power umin yeary (tCO2/MWh,
e m = Power units included in the build mart
ey = Most recent histical year for which power generation data is awdé

The build margin has been calculated using therédgg data of the most recent year for which thea is
available namely 2010.

Step 6 - Calculate the combined margin (CM) emissions factor

The final step in applying the tool is to calculate tt@mbined margin emissions factor. This has |
calculated as the weighted average of the emisdamesr of the OM and the BM. The formula that
been used to calculate this weighted average e factor is as follows:

EI:grid ,CM,y = EI:grid ,OM,y XWOM + EI:grid,BM,y X WBM

* EFgig,smy= Build margin C(, emission factor in year y tCOWh)

* EFgig,omy= Operating margin C, emission factor in year y (tC,/MWh)
*  Woum = Weighting of operating margin emissions facto)

* wgm = Weighting of build margin emissions factor ('

The default values of weighted factors
Wom = 0.75 W = 0.25

The specific NCV power plant values when avail, the national default values for the fuels NCV w
available,and the latest defawvalues recommended in the 2006 IPCC Guidelinebl&tional Greenhous
Gas Inventories for the fuels emissions fac and for the fuels NCWvere used to derive the OM and
BM emission factors of the gri

The results of the EF calculation are preed in annex 3 and summarized be
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Table 6: Grid emission factors computation

Designation ||EF in tCO2/MWh

« Operating Margin » (OM)

2008 0.621¢
2009 0.581«
2010 0.613¢
Average OM on 208-2010 0.605¢
« Build Margin » (BM) 2010 0.544:

Combined Margin

( weighted average OM and BM 0.59052!

2. Project emissions

According to the methodology ACMO002, for most readéde power generation project activitiPEy = 0.
However, some project activities may involve projemissions that can ksignificant. These emissions
shall be accounted for as project emissions bygusia following equatiol

PE = PEryt+ PEspyt Phipy

Where:
« PEy = Project emissions in yey (tCO2e/yr)
* PE«, = Project emissions from fossil fuel consumptioryéary (tCO2/yr,
* PEspy= Project emissions from the operation of geothépuower plants due to the release of -
condensable gases in yiy (tCO.elyr)
* PEs, = Project emissions from water reservoirs of hysisaver plants in yeey (tCOe/yr)

The Khalladiproject activity is a wind farm project that gertesaelectricity using wind energy as
renewable energy source. The project actidoesn’tinvolve any use of fossil fuels, neither geother
nor hydro energy sources. Thusgsy, PEspyand Plp, are null and so is the project emissit

PE =0
3. Leakage emissions

According to the consolidated baseline methodolA@M0002, the main indirect emissions potentii
giving rise to leakage in the context of elect@gcter projects result from activities such as poplant
construction andipstream emissions from fossil fuel use. The project developer does not neec
consider such indirect emissions when applthe methodology. Therefore throject activity can take no
account of such leakages, Ly= 0 tCC

AT
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4. Emission reductions

The project activity will genere GHG emission reductions by avoiding CO2 emissiom® electricity
generation by fossil fuel power plants. The emisseduction (ERy ) during a given year y is caltedbas
follows:

ERy = BEy — PEy

Where
« ERy = Emission reductions in year y (t ,e/yr)
« BEy = Baseline emissions in year y (t ,e/yr)
« PEy = Project emissions in year y (t »/yr)

Given the fact that the project emissions are thd,emission reductions are to be derive
ERy = BEy =EGPJ'yX EFgrid,CM,y

Where:
* EGg;y =Quantity of net electricity generation that is pwoed and fed into the grid as a resul
the implementation of the CDM project activity iaary (MWh/yr)
*  EFgig,cmy= Combined margin CO2 emission factor for grid coeggower generation in yeai
calculated using the latest version of the “Tootatculate the emissic factor for an electricity
system” (tCQ/MWh).

B.6.2. Data and parameters that are available at validatio:

Data / Parameter: FGmy

Data unit: t

Description: Amount of fossil fuel type i consumed by power plaanit m feeding the gric
in yeary

Source of data used: | ONE official dati

Value applied: See Annex

Justification of the
choice of data or
description of
measurement methods
and procedures actually
applied :

Any comment:
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Data / Parameter: EGmy

Data unit: MWh

Description: Net electricity generated by power plant/umin yeary
Source of data used] ONE official dat:

Value applied: See Annex

Justification of the
choice of data or
description of

measurement methods

and procedures actual
applied :

D

y

Any comment:

Data / Parameter: NCVi
Data unit: GJt
Description: Net calorific value (energy content) per mass dum@ unit of fuel

Source of data used:

Specific NCVs power plant values when avail.
Official Statistical book Annuaire des Statistiq- 2007
2006 IPCC Guidelines for National Greenhouse Inventories

Value applied:

See Annex

Justification of the
choice of data or
description of
measurement methods
and procedures actual
applied :

According to the Tool to Calculate the Emission tBador an Electricity
System (versior02.2.1), values novided by the fuel supplier of the pow
plants in invoices shall be us if data is collected from power plant operat

yanc documented in regional or natiorextergy stédstics / energy balances.
not, and only the IPCC default values at the lov limit of the uncertainty at
95% confidence interval as provided ifable 1.2 of Chapter 1 of Vol.
(Energy) of the 2006 IPC Guidelines on National GH Inventories shall bg
used

5 Otherwist the national average defautlue shall be useif values are reliable

52

D

Any comment:

Data / Parameter: | EFcop;i

Data unit: tCO2/T.

Description: Carbon emission factor per unit of energy of thal i

Source of data used; 2006 IPCC Guidelines for National Greenhouse Geasrltorie:
Value applied: SeeAnnex 3

Justification of the
choice of data or
description of
measurement methods
and procedures actual
applied :

According to the Tool to Calculate the Emission tBador an Electricity
System (versior02.2.1), the nationahverage defat value shall be used
values are reliable a documented in regional (national energy statistics
5 energy balanc. Otherwise IPCC default values at the lo limit of the
yuncertainty at a 95 confidence interval as provided Table 1.4 of Chapter
of Vol. 2 (Energy) of the 2006 IPCGuidelines on National GH Inventories
shall be use

~

=3

Any comment:

h T
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B.6.3. Exante calculation of emission reduction:

>>
As described in B.6, the emission reductions ofpfuposed project aicalculated as follow

Baseline emissions

Annual generation of the wind farm is estimate317,488.760 MWh.
The calculation equation is as follo

BEy = 317,488.760 * 390526= 187,485 tCQyear

Project emissions

As established in section B.6 project emissions are null.

PEy=0

Leakage

According to the baseline methodology ACM0002,ldekage of the Project is not conside
LPy=0

Project Emission Reductions

Net emission reductions of the Project = Total basemission— TotalProject emissior

The total annual baseline emissions187,485 tCQ a year.

The total annual Project emissions 0 tCO..

Thus the Project activity is expected to achil,312,395 tCQe of net emission reductions during the f
7-year crediting period.

B.6.4 Summary of the e-ante estimation of emission reduction: |

>>
Estimation of Estimation of Estimation of Sl 5
: . . overall
project activity baseline leakage ,
Year . . ; . . reductions
emissions (in reductions (in (in tonnes of (in tonnes of
tonnes of CGe) tonnes of CQe) CO.e) COLe)
2
2014 0 187,485 0 187,485
2015 0 187,485 0 187,485
2016 0 187,485 0 187,485
2017 0 187,485 0 187,485
2018 0 187,485 0 187,485
2019 0 187,485 0 187,485
2020 0 187,485 0 187,485
Total (tons of CO.e) 0 1,312,395 0 1,312,395
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| B.7.

Application of the monitoring methodology and desdiption of the monitoring plan:

| B.7.1 Data and parameters monitored |

Data / Parameter: EGracility.y
Data unit: MWh
Description: Electricity supplied by the Project activity to tgad

Source of data to be
used:

Electricity meter reading at Project bounc

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

317,488.760 MWh/year

Description of

measurement methods

and procedures to be
applied:

Data will be measured continuously on a ten minbsess and daily record

QA/QC procedures to
be applied:

Electricity supplied by the¢project activity to the grid. Double cheed by the
monthlyaccounting receipts established by ONE.

The authorized representatives of the Project dhatit and ONE have the ric
to propose testing inspection and calibration ofemse If the accuracy of mete
does not meet the standards specified by the Biierral Electro technic:
Commission (IEC), ONE repairs or recalibrates thetars, and, if necesse
replaces the met

If the tests indicate that the meter has a degreeaccuracy higher than 0.2
the electricity production of the Project activity &ljusted retroactively i
compliance with an agreement set between ONE anBrtbject participar

Any comment:

Data / Parameter: EPy
Data unit: MWh
Description: Electricity supplied by the griconsumed in the siteoundary

Source of data to be
used:

Electricity meter reading at project bounc

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

0 MWh

Description of

measurement methods

and procedures to be
applied:

]

Readings will be measured hourly and monthly reex

QA/QC procedures to
be applied:

Electricity imported from the grid. Double check &gcounting receipt
established by ON

Any comment:

h T
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B.7.2. Description of the monitoring plan:

>>
a) The aim of the monitoring plar

Monitoring is a key procedure to verify the realdameasurable emission reductions from project
activity. To guarantee the¢project's real, measurable and loegm GHG emission reductions, 1
monitoringplan is establishe

b) Data to be monitored
Two main parameters will be subject to a-post monitoring:

» The electricity supplied to the power ¢
* The electricity imported from the grid for the dibeal electricity need:

The baseline emission factisr fixed on ex-ante calculation and thiisesn’t need to be monitored ev:
year as per the latest version of the “Tool to calculdte emission factor for an electricity syste
(Version 2.2.1).

According to the baseline study, the key paramof the emissions’ reductions evaluation is the
electricity supplied to thgrid by the wind farm. The recommended monitoringtimdology is based or
specific and continuous measure of both the et#gtrsupplied tothe grid and the electricity imyrted
from the grid. The net electricity supplied to tréd, which constituted the key parameter of emissions
reductionsevaluations, will be derived from the difference thEse two key monitored parame as
shown in the following equatiol

EG = El - Aux
Where :
« EG = Net generated electrici
« EI = Electricity supplied to the power gr
e Aux = Electricity importe( from the grid for the auxiliaries

¢) Monitoring managementorganization

The monitoring structure conss in a staff familiar with computers and deprocessing. Staff members
will be designated for data collection and management amdy monitoring reports will be establishe

The responsible entity for monitoring is iKhalladi wind plant manager.

The CDM monitoring team to be implemented by the grbparticipant will be structured as follo
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CDM Monitoring team

Khalladi wind plant manager
[ i
) managge 1anage

The responsibilities of the CDM Monitoring team nimers are the following

« Wind plant manager manage the work of CDM Monitoring team and take ghaof all relevan
matters with the monitoring activi

* Monitoring manager : onitor, collect and ahive the data according to the monitorinlan

* Audit manager: audit the work of Monitoring nager and execute the QC/QA (Qua
Control/Quality Assurance) procedures accordintpéomonitoring pla

d) Monitoring equipment, installation and calibration

Khalladi wind farm useslectrical transformers located at the turbindsise toboost the electricity
generated atow voltage 690Vto medium voltage of 3X%V. All transformers are linked b33 kV
underground lines to thevo 33/225 kV step-up transformers locatedhia projecisubstation. The energy
produced is then transferreger aerial 225 kV line aroun3 km toONE substation located in the west
Tetouan city.

Two highly accurate bidirectional electricity metdor each ste-up transformer arused: a main meter
and a bacldp meter will be installed at eawof the 33/225V step up transformer allowinto monitor
simultaneously both the electricity supplied to ghniel and the electricity imported from the ¢.

The accuracy of the above mwned electric meters is 0.2%he installation and metering will be
accordance with to thaternational Electro technical Commission (Il and ONE standar

The electricity meterwiill be installed and sealed by the Office Natiodd&lectricité (ONE), which is the
public utility that has the monopoly of the natibeectricity grid development and management. ilt
serve as the basis of the electricity supply amattetity importsaccountin. The bi-directional ONE
electricity meterswill be reguarly checked and calibrated by ONE according $ooitficial maintenanc
and calibration procedureBhe electricity metes are property of ONE.

The meters shall undergo testing and calibratioriezhout by ONE at least once a y:

The meters may bhespected at any reasonable time by ONE on thegrparticipant’s request. If, durii
any test, the accuracy of the meters fails to mibet standards specified by the Internatic
Electrotechnical Commission, ONE shall repair aratibrate the mete and if it is necessary to replac
meter.

h T
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If the error of the main metés out of the permissible limits drthe main mete have malfunction, the data
of the backup metewill be referencet

Meterswill be jointly inspectec sealed or calibrated drehalf of the parties concerned and shall nc
interferedwith by either part (suchremoving, replacing, disassembling, sealing,-breaking, accident
treatment and etcgxcept in the presence of the other party or itseslited representativ

e) Data collection and managemel

The double meter readings of both the suppliedimpadrted electricity will be transmitted electroally
to UPC’smonitoring computer and recorded every 24h. Théy daeter readings data will be proces
and stored efdronically in a computer system with regular bagzkwpy on a digital basis complemen
by printed versions of the monthly electricity innfgoand exports

An internal monitoring audit will be undertakenthé crediting period start up and routinafterward as
needed. Following the internal audit, the electatata would be used in a spreadsheet procedarel@n
to calculate emissions reductions. The originaadtte calculation procedures and the resulting&on
reductions will be verifiednternally before the establishment of the monitgrireport and the DO
verification

f) Training and monitoring procedures

The project participanwill entrust the professional engineers and expertsain all the relative staff. T
training containsCDM knowledge, operational regulations, qualitontrol (QC) standard flow, da
monitoring requirements and data management regu$aet:

The monitoring procedure will be defined in a monitg manual that include, in particular) staff
organizatiorwith job descriptions, (ii) instructions for datansfer and record handling protocols, and
calibration checking procedures for the measuriggipment. This manual will be updateregularly
according to the latest applicabléB monitoring recommendations and the recurrentectitre action:
undertaken.

An internal audit procedure will ensure the quatipntrol and will check the reliability and secyrif the
monitoring. Following these audits, corrective aet will be deided, if necessanin addition to periodic
meetings, additic technical meetings among the technical teamhef wind farmwill be held, if
necessary, in order to define tmonitoring corrective actions to lwarried oul Any corrective actions
taken wil be documented in case of equipment or sy malfunction or breakdow

Regular site auditwill be madeto ensure that monitoring agerational procedures are being observe
accordance with the omitoringplan.

All the data will be archivedntil two years after the end of the crediting pd:
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B.8. Date of completion of the application of the basaie study and monitoring methodology anc
the name of the responsible person(s)/entity(ie

>>

Date of completion of Baseline Stu27/01/2012

Name of person/entity determining the baselADS Maroc ;Dr. Abdelmourhit Lahbal.

Name of the person/entity responsible for the appbbn of baseline and monitoring methodoloUPC
Renewables SARL — NReter Antony Gis as listed in Annex 1.

\ SECTION C. Duration of the project activity / crediting period

\ C.1. Duration of the project activity :

\ C.1.1. Starting date of the project activity:

>>

15/04/201%°

| C.1.2. Expectechperational lifetime of the project activity:
>>

20 years and 0 months

\ C.2. Choice of thecrediting period and related information:

\ C.2.1. Renewable crediting period

\ Cc.2.1.1. Starting date of the first crediting period:
>>
01/01/2014

\ c.21.2. Length of the first crediting period:
>>

7 years and 0 months

\ C.2.2.1. Starting date:
>>
N.A
\ C.2.2.2. Length:
>>
N.A

9 Considered as the expectiate of thewind turbines purchasing contract signature
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SECTION D. Environmental impacts

>>

D.1. Documentation on the analysis of the environmentaipacts, including transboundary
impacts:

>>
According tothe new law 1-09 on renewable energies, released on March 2B&(rbject is subject 1
an EIA. Thus, the project participant has carriadEdA for the roject activity andintroduced it to the
national committee of EIAs (CNEI) (15/12/2011.

D.2. If environmental impacts are considered significant byhe project participants or the host
Party, please provide conclusions and all references sapport documentation of an environmenta

>>
More specifically the following impacts have beemlgzed

v" Impacts during the construction peri
v' Impacts diring the operational peric
v" Impacts during theismantling perioc

The EIA has shown thahe environmental impes of the project activities are nsignificant and have
been mosthassessed as low, and transi'.

Adequate mitigation measuregood practices proceduresnd environmental monitoringor the
construction, operationahnd dismantlin phases have beeecommended in the E.

The EIA report has been presented to the CNEI &edproject activity has got the environmel
acceptance from the CNEI required for the conswngiermit

SECTION E. Stakeholders comments \

>>

E.1. Brief description how comments by locastakeholdershave been invited and compilec \

> 0/

UPC Renewablesrganized a workshoon February ¥ 2012 on the project activities with conceed
stakeholders including local authorities, populateéected bodies xperts, local associations, etc. In tc
over 30 stakeholdegttended this workshc

The stakeholders were invited by ms of an official letter to participate this consultation workshc A
press release was also publison a nationwide daily newspaper

" project’s EIA reportApril 2011
12 'Opinion of the 25/01/2012.
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E.2. Summary of the comments receivel

>>
The workshop started wittpresentations focused on the achievements and qutsspf the CDM it
Morocco and on the projet¢chnical characteristics, operational activitimplementatiorphases and its
CDM developmentThe results of the project’'s environmental impastye also presented during !
workshop.Participants were invited to express their viewd ask questions o request clarifications to
the workshop presenteasd a debate a discussion followed

One of the key aspects was the speech made byrésdénht of the Commune elected body of Kh
Anjra, representing the local population, who prdi$JPC Renewables for its investment project, el
creation of job opportunities r the community and for its sponsoring and contrdyuto various locs
social activities.

The mainelements discussed and the questions raised dhangorkshop are summarized bel

1) Mr. Abderraouf BRITEL from the Department of Forgstequested me information on the project
EIA study, specifically on the measures to be takenase of forest fire. He also noted that m
similar projects were located in the region. Ireaad intervention hemphasize that there was little
public informationon the CDN, and a lack of suppoftr the developme of CDM projects.

2) Mr. Abdellah EL MOUATANI, representative of thMinistry of Energ' and Mines, expressed
concerns ovethe use of explosivi during the construction phase thie wind farn tracks and the
impact on surroundingome.. He also requested further clarification the carbon emissic reduction
andabout the developmeof energy efficiency projects under the CDM.

3) Mr. Saidi AbdeslanDAHMAN from the TARGA Associationasked for mor clarification regarding
the financial aspect afarbon credil. He also asked for moreformation ot the impacts of tracks
constructioron the local populatic.

4) Yasser FTOUHrepresentative of the Provir Anjra Fahs, firsextended congratulatic to the project
proponent and requested clarificati on the number of local jobs thaill be create as well as the
existence or not ain emergency pliin case of fire.

5) Mr. Driss NASSOU from the newspaper la Depeche aRdofessor i the National School of
Communicationand Manageme hailed the project benefits ardked fo more information on the
technical aspects havimgissed th start of the presentations.

E.3. Report on how due account was taken of any commentsceived

>>
At the end of thecommentsand questions session, the UPC Renewaldpsesentatives thanked the
participants for their remarks and comments provided the following answers to the questionsed

1) In response to commel from Mr. BRITEL, it was reminded that thEIA took into account all
environmental impactsf the project and with regard to forest fifgswasrecalled that a fire warning
system consisting ajuardsand surveillance cameragll be installed in the si. UPC Renewables
representative confirmed tl UPC will submit soon all required information oretlproject to th
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Forestry Commissiont was recalled th UPC Renewablebas followe: all legal procedures for the
land occupation andlandlease has been signed with the Ministry oflttterior.

In response to his second interventithe representative of tHgepartment of Environmeiinformed
participants on the CDM awareness and capacityldeweent activities carried out by the Departrr
of Environment Initially, the outreach efforts in the (M have been focused on potentpublic
institutions that couldievelop CDMprojects. However, things changed since the proatigg of Law
13-09 on renewable energy, private operators are nteeested on the CDM and increasingly s
the assistance tifie Department of Environme

In response to Mr. EL MOUATANI, it was said thaethse of explosives for the construction of tre
will be very limited and that it will away from thieome. Thus,there will be ncimpacts on homes.
The approach focalculating the emissis reduction was explained and it was indicated that ihe
CDM Executive Boardwhich sets out the rules for CDM projectsigibility and approves the
procedures and methodologies CDM projects development.

In response to MIDAHMAN, it was explained briefly how the additiomgl of a project must b
justified and information was provided on the current CERsegr In this regards, it was noted that
current prices are very low but they should inceeiasthe future as thsecond commitment period
the Kyoto Protocol is engaged. It was also recatleat the tracks constructicmeets very strict
standards anthat during th operation phase of the projabiere will b¢ an important maintenance
work of these tracks.

In response to MIETOUH, the UPC Renewableapproach for project’'s implementation was recal

It was explained how the UPC Renewables woiclosely with the population representatives on
local benefits of the project’s activities. U informed the partipants that ihas required the suppliers
to provide locally manufacturetowers after international certificati in order to maximize the
impacts of the project on tlocal economy. Finally, it wasstimated that abc 10,000 workdays will
be created duringhe construction pha of the project It was also recallethat there will be a
prevention plan to limit forest fires risk
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Annex 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT ACTIVITY.

Organization: UPC Renewables SAF

Street/P.O.Box: N° 2, Résidence El Alia ,
Route Malabat

Building:

City: Tange

State/Region:

Postcode/ZIP: 90 00(

Country: Moroccc

Telephone: +212 539 340 8¢

FAX: +212 539 30 20 -

E-Mail: upc.tangis@gmail.co

URL: www.upcharenewables.com

Represented by:

Title: Managing Directc

Salutation: Mr.

Last name: Gisr

Middle name: Antony

First name: Pete

Department:

Mobile: +1 508 280 691

Direct FAX: +1 978 579 89¢

Direct tel: +1 508 280 691

Personal e-mail: gishupc@gmail.co
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Organization:

Ultimate Carbon Trading (North Africa) Limit

Street/P.O.Box:

1/455, She-O Village Road, Shek-O

Building:

City: Hong Kong

State/Region:

Postcode/ZIP:

Country: Special Administrative Region China
Telephone: 852 2526 291

FAX: +

E-Mail: Andrew.Sutherland@upcrenewables.:
URL: www.upcnarenewables.com

Represented by:

Title: Managing Directc
Salutation: Mr.

Last name: Sutherlan

Middle name:

First name: Andrew
Department:

Mobile: +852 9091 13C
Direct FAX:

Direct tel:

Personal e-mail:

Andrew.Sutherland@upcrenewables.
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Annex 2

INFORMATION REGARDING PUBLIC FUNDING



@\\9 PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 0 3 UNFOCC ‘
\\Vj ~

CDM - Executive Board

page 38

Annex 3

BASELINE INFORMATION
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Table Al: Morocco's Grid Capacity, electricity geneation and consumptions for 2(08-2010

Morocco's Grid Capacity, electricity generation and consumptions for 2008-2010, Source; ONE, 2012

Installed capacity in MW

Fuel Consumption in tons except for natural

Net electricity generation in MWh

Last reftrofit

Power Stations 2008 2009 2010 2008 2009 2010 2008 2009 2010 Fuel Starting year date
Thermal Poy
Mohammedia
Sub-total fuel oil 300 300 300.00 423,863 386.920 422 610 1,684,874 1.485,168 1,633,684|Fuel oil 19286
Sub-total imported coal 300 300 300.00 351,227 223427 144,600 823,853 490,904 323,992|Imported coal 1987
Jerada 165 165 165.00 815,132 600.803 695,064 1971/1972
Sub-total fuel oil 2,097 1.823 1.672 fuel oil
Sub-total imported coal 393,870 289,033 420,536 imported coal
Sub-total antharcite 0 37,544 0 antharcite
Sub-total petroleum coke 72,165 40,382 0 petroleum coke
Jorf Lasfar JLEC 1.320 1.320 1,320 3,658,979 3,526,183 3,632,455 10,022,801 9,771,604 9,847 176)Imported coal
Unit 1 330 330 330 1994
Unit 2 330 330 330 1994
Unit 3 330 330 330 2000
Unit 4 330 330 330 2000
Kenitra 300 300 300 467,962 329.469 406,879 1,637,969 1,166,485 1,440,049|Fuel oil 1978/1979
Tahaddart 380 380 380 484,139 482,208 373,268 2,867,981 2,842 551 2.153,708|Matural gas 2005
Ain Beni Math - 470 470 63,168 209,975 209,852 §10,321|Natural gas + solar 05/2009
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Installed capacity in MW Fuel Consumption .in tons except for Net electricity generation in MWh Last
. natural gas in 1000 Nm3 i i
Power Stations Fuel Starting year reftrofit
2008 2009 2010 2008 2009 2010 2008 2009 2010 date
| ThemalGesTubines |
Mohammedia (100 MW) - 300 300
Fuel oil 49,967 176,397 143,769 577,060(Fuel oil 2009
Gasoil 1,630 2,392
Mohammedia (33MW) 99 99 99 1991/92 2008
Fuel oil 31,914 8,769 28,654 85,691 167,354 650,158( Fuel oil
Gasoil 643 196 154 Gasoil
Tit Mellil 198 198 198 1993/94
Fuel oil 99,496 26,284 50,205 276,833 75,027 140,527|Fuel oil
Gasoil 1,217 59 29 Gasoil
Tetouan 33 99 99 99 1994/1995
Fuel oil 33,844 14,971 18,664 93,820 42,006 52,238 Fuel oil
Gasoil 504 120 125 Gasoil
Agadir 40 40 40 1974/1977
Fuel oil 7,857 429 12,002 18,497 1,144 32,431 Fuel oil
Gasoil 122 40 1,224 Gasoil
Tanger 40 40 40 1975/1977
Fuel oil 2,133 1,915 17,992 5,292 5,038 41,085| Fuel oil
Gasoil 85 78 320 Gasoil
Tétouan 20 40 40 40 1975/1977
Fuel oil 4,861 1,234 4,258 11,684 3,152 9,555| Fuel oil
Gasoil 217 86 22 Gasoil
Laayoune 21 21 21 1988/1989
Fuel oil 1,778 768 3,249 8,311 3,542 14,576|Fuel oil
Gasoil 214 119 691 Gasoil
TAG Laayoune 99 99 99 2007
Fuel oil 18,340 62,609 73,443 246,841 193,887 244,997 Fuel oil
Gasoil 68,906 10,161 24,537, Gasoil
Dakhla 21 21 37.5 2002 & 06/2010,
Fuel oil 8,221 11,119 13,318 45,523 49,607 59,288( Fuel oil
Gasoil
| Dieselpowersaions |
Tan Tan - 116.7 116.7 19/03/2009
Fuel oil 73,322 49,898 - 354,373 261,352 Fuel oil
Gasoil 156 3,153
Small Diesel units 20 20 20 2,852 566 143 3,460 2,014 464
Sub Total Thermal 3,442 4,329 4,346 18,648,562 | 17,608,280 | 18,987,725
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Power Stations

Installed capacity in MW

| Fuel Consumption in tons except for naturall

Net electricity generation in MWh

Fuel
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Starting year

Last reftrofit

2008 | 2009 | 2010 | 2008 | 2009 | 2010 | 2008 | 2009 | 2010 | date

Afourer 93.60 93.6 936 227,759 401,900 373,300 1955
Bine EI Ouidane 135.00 135.0 135.0 94,197, 293,100 295 500 1953/1954/1955
Al Massira 128.00 128.0 128.0 10,066 87,100 270,100 1980
Step Afourer 464.00 464.0 464.0 443 65T 383,800 163,000 2004 & 2005
Imfout 3120 312 312 12,649 14,100 65,000 1947 & 1949
Daourat 17.00 17.0 17.0 2,190 2,300 28,700 1950
Sidi Said Maachou 2080 208 208 0 0 0 1929
Kasba Zidania 710 71 71 160 0 0 1935 & 1936
Mohamed El Khamis 2320 232 232 69,718 101,100 109,100 1967]
Bou Areg 6.40 6.4 6.4 8,245 10,000 12,600 1969
Hassan Aer 67.00 67.0 67.0 57514 115,600 151,100 1991
Ahmed El Hansali 92.00 92.0 92.0 38,063 185,200 309,900 2003
Moulay Youssef 24.00 24.0 240 18,704 62,700 44,300 1974
Mansour Eddahbi 10.00 10.0 10.0 18,378 35,700 35,700 1973
El Kansera 14.40 144 144 10,375 33,700 44,700 1935 & 1939
Idriss 1 4060 406 406 29,994 160,100 221200 1978
Al Wahda 240.00 240.0 2400 97,490 599,100 947 500 1997 & 1998
Allal El Fassi 240.00 240.0 240.0 162,740 297,400 281,300 1994
Oued El Makhazine 36.00 36.0 36.0 13,793 84,600 115,100 1979
Lalla Takerkoust 12.00 12.0 12.0 6,497 20,400 29200 1938
Lau 14.10 14.1 141 20,173 27,600 17,400 1934 & 1942
Taurart 2.00 20 20 5,391 1,100 0 1951
Ait messaoud 6.40 6.4 6.4 10,626 30,400 29100 2003
Fes Amant 120 1.2 12 0 0 0 1925
Fes Aval 1.90 19 19 0 0 0 1934
Sefiou 0.60 0.6 0.6 261 200 100 1994
Taza 0.60 0.6 0.6 1,168 1,500 1,300 1929
Meknes 0.60 0.6 0.6 0 0 0 1925
Tanafnit - 18.0 18.0 ] 3,600 79,800 01/08/2009 &

09/11/2009
El Boij 5 5 22.0 . . 5,600 26/11/2010

Sub Total Hydro 1729.70 1747.70 1769.70 1,359,808 2,952,300 3,630,600
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Lo Fuel Consumption in tons except for - -
) Installed capacity in MW natural gas in 1000 Nm3 Net electricity generation in MWh . Last.
Power Stations Fuel Starting year reftrofit
2008 2009 2010 2008 2009 2010 2008 2009 2010 date
[ widpower |
CED 50.4 50.4 50.4 152,630 157,826 165,574 2000
Koudia El Beida (ONE) 35 35 35 0 0 0 2000
Essaouira Wind Farm 60.776 60.776 60.776 145,644 123,157 127,688 11/03/2007
Tangier Wind Farm - 140.250 140.250 0 110,253 365,553 07/04/2009
Sub Total Wind 114.7 254.9 254.9 298,274 391,236 658,815
Imports
Import Algeria 49,400 35,700 36,900
Import Spain 4,211,900 4,586,900 3,902,500
Sub Total imports 4,261,300 4,622,600 3,939,400
e 0 ona d dal pla
National tranfers from industrial clients 39,900 126,100 151,840
Sub Total national transfers 39,900 126,100 151,840
. e
(STEP Pumping* + Compensators+ Auxiliaries)** -604,160 -541,600 -260,330
Sub Total Others -604,160 -541,600 -260,330
Grand total 5,287 6,332 6,370 24,003,684 | 25,158,916 | 27,108,050

* STEP pumping is a technique used by ONE to usepng to store electricty by pumping water in losntand period and generating it at high demand ge
** Consumption of power plants auxiliaries suppliadery high and high voltages, of synchronous pensators supplied in high voltage and of STEP g
Source: ONE statistical reports 2008-2009-201@ (®®mes 2/2 of reports, table of Energie app
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Low cost must run contribution

Power type 2006 2007 2008 2009 2010

P MWh 9% MWh 9% MWh [ MWh 9, MWh 9,
total hydro* 982,800 4.7% 901,300 4.0% 916,151 3.8% 2,568,500 10.2% 3,467,600 12.8%
total wind 183,200 0.9% 276,900 1.2% 298,274 1.2% 391.236 1.6% 658.815 24%
Subtotal low cost must run 1,166,000 5.52% 1,180,700 5.22% 1,214,425 5.06% 2,959,736 11.76% 4,126,415 15.22%
Net total electricity generated&imported [ 21,104,600| [ 22,608,100| [ 24,003,684 [ 25,158,916 [ 27,108,050/
total exluding low cost must run [ 19,938,600] [ 21,427,400 [ 22,789,259 [ 22,199,180| | 22,981,635

Source of the 2006 and 2007 data: Ministry of Energy, Mines, Water and Environment: http:/'www.mem.gov.ma/Chiffres_cle/ChiffreEnergie08-32.htm

* Total hydro figures are excluding STEP generation
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Table A2: Calculation of the Operating Margin Emission Factor

OM Factor 2008-2009-2010

Fuel Consumption in tons”

Emissions tCO2

Emission factor

Power Stations 2008 2009 2010 Fuel 2008 2009 2010 t CO2/t fuel
Thermal Power stations

Mohammedia

Sub-total fuel oil 423,863 386,920 422 610{Fuel oil 1,273,666 1,162 656 1,269,901 3.005

Sub-total imported coal 351,227 223427 144, 500{Imported coal 776,507 493,961 319,466 2211
Jerada

Sub-total fuel oil 2.097 1,823 1,672|fuel oil 6,301 5478 5,024 3.005

Sub-total imported coal 393,870 289,033 420,536]imported coal 826,506 606,514 862,463 2.098

Sub-total antharcite 37,544 anthracite 83,237 2217

Sub-total petroleum coke 72,165 40,382 0] petroleum coke 192,865 107,923 ] 2.673
Jorf Lasfar 3.658.979 3,526,183 3.632 455]|Imported coal 7,952,307 7,663,693 7.894,661 2173
Kenitra 467,962 329,469 406,879|Fuel oil 1,406,179 990,021 1,222 631 3.005
Tahaddart 484,139 482,208 373,268|Natural gaz 884,906 861,944 682,749
Ain Beni Mathar 0 63,168 209,975 115,632 384,067
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Power Stations Fuel Consumption in tons* Fuel Emissions tCO2 Emission factor
2008 2009 2010 2008 2009 2010 t CO2/t fuel
Thermal Gas Turbines

Mohammedia (100 MW)

Fuel oil 0 49,967 176,397 150,146 530,055 3.005

Gasaoil 0 1,630 2,392 4,899 7.189 3.006
Mohammedia (33 MW)

Fuel oil 31,914 8,769 28.654|Fuel oil 95,898 26,350 86,102 3.005

Gasaoil 643 196 154|Gasoil 1,933 589 463 3.006
Tit Mellil

Fuel oil 99,496 26,284 50,205|Fuel oil 298,976 78,981 150,861 3.005

Gasoil 1,217 59 29| Gasoil 3,658 177 87 3.006
Tetouan 33

Fuel oil 33844 14,971 18,664|Fuel oil 101,698 44 986 56,083 3.005

Gasoil 504 120 125|Gasaoil 1,515 361 376 3.006
Agadir

Fuel oil 7,857 429 12,002|Fuel oil 23,609 1,289 36,065 3.005

Gasoil 122 40 1,224|Gasoil 367 120 3,679 3.006
Tanger

Fuel oil 2,133 1,915 17,992|Fuel oil 6.409 5,754 54,064 3.005

Gasoil 85 78 320|Gasail 255 234 962 3.006
Tétouan 20

Fuel oil 4,861 1,234 4.258|Fuel oil 14,607 3,708 12,795 3.005

Gasaoil 217 86 22| Gasaoil 652 258 66 3.006
Laayoune

Fuel oil 1,778 768 3.249|Fuel oil 5,343 2,308 9,763 3.005

Gasaoil 214 119 691|Gasail 643 358 2,077 3.006
TAG Laayoune

Fuel oil 18,340 62 609 73.443|Fuel oil 55110 188,134 220,689 3.005

Gasoil 65,906 10,161 24 537|Gasoil 207,107 30,541 73,749 3.006
Dakhla

Fuel oil 8,221 11,119 13,318|Fuel oil 24 703 33411 40,019 3.005

Fuel oil 73,322 49 898|Fuel oil 220,325 149,939 3.005

Gasoil 156 3.153| Gasoil 469 9477 3.006
Small Diesel units 2,852 566 143|Gasoil 8.572 1,701 430 3.006

Grand total | | 14,170,292 12,906,061 14,105,952 |

* Except for Tahaddart where the Fuel consumption is expressed in 1000 Nm3




)

PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03

INFoe A
~v

CDM - Executive Board

Table A3: Calculation of the Build Margin Emission Factor

Build Margin Emission Factor

2010

The power plant capacity additions in the electricity system that comprise 20% of the system generation and that have been built most recently
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* For the Jorf power plant: only the most recemit build in 2000 has been considere

year . o . o L Emission factor
Plant name Technology operation Fuel MWh in 2010 % total Production Accumalted % Emissions tCO2 {CO2MWh
1 |El Borj Small hydro 2010 Hydro 5,600 0.02% 0.02% 0
2 | Tanafnit Small hydro 2009 Hydro 79,800 0.29% 0.32% 0
3 | Ait Beni Mathar 2009|Natural gas + solar 810,321 2.99% 3.30% 384,067
4 |Tan Tan Diesel 2009 Fuel oil 261,352 0.96% 4.27% 159,415
5 |[Mohammedia Diesel 2009 Fuel oil 577,060 2.13% 6.40% 537,245
AEG SET-5-units 1,734,133 6.4%
6 |TAG Laayoune Gas turbine 2007 Gasoil/Fuel oil 244,997 0.90% 7.30% 294,438
7 |Tahaddart Combined Cycle 2005 Nautral Gas 2,153,708 7.94% 15.25% 682,749
8 |Ahmed Hansali Small hydro 2003 Small hydro 309,900 1.14% 16.39% 0
9 |Ait Messoud Small hydro 2003 Small hydro 29,100 0.11% 16.50% 0
10| Dakhla Gas turbine 2002 Fuel 59,288 0.22% 16.72% 40,019
11|Jorf Lasfar JLEC * Steam power 2000 Imported coal 2,561,363 9.45% 26.16% 2,032,026
AEG SET-220% 7,092,489 26.16%
12| Tangier Wind 2009 365,553 1.35% 18.06%
13|Essaouira Wind 2007 127,688 0.47%) 18.53%
AEG SET-sample-CDM 5,024,367 18.53%
SETsample-CDM->10yrs 7,585,730 27.98%
Total | 7,585,730 | 27.98%| | 4,129,959 0.5444
Total electricity supplied to the grid in 2010 27,108,050 100%
SETsample-CDM->10yrs 7,585,730 27.98%| Selected
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Table A4: Calculation of Combined Margin Emission Facto

Unit Per year
Operating Margin Emissions Factor in 2008 tCO2/MWh 0.6218
Operating Margin Emissions Factor in 2009 tCO2/MWh 0.5814
Operating Margin Emissions Factor in 2010 tCO2/MWh 06138
Operating Margin Emissions Factor average 2006-2008 tCO2/MWh 0.6059
Build Margin Emissions Factor tCO2/MWh 0.5444
Baseline Emissions Factor Wind and solar tCO2/MWh 0.590526
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= 0,75 x EF(OM) + 0,25 x EF (BM)
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Table A5: Fuel data base
Fuel data base
Met Calorific Value Emission factor
Fuel T Ref IPCC
uel lype eterence GJit tCO2/TJ t CO2it
MNatural Gas Matural gas 5430
Local coal Anthracite 23.436% 94 6 2217
Heavy fuel oil Residual fuel oil 398%™ 755 3.005
Gasoil Gasoll/Diesel 41 4% 726 3.006
* Ref. Annuaire statistiqgue 2008-
2009-2010 (5,600 kcal/kg)
Reference = 2006 IPCC Guidelines for 2006 IPCC Guidelines for
Mational Greenhouse Gas Mational Greenhouse Gas
Inventories (Volume 2-Chapter 1, | Inventories (Volume 2-Chapter 1,
Table 1.2) Table 1.4)
Year NCV GJM1000 NM3
NCV of natural gas used 2008 33.6610
in Tahaddart power plant 2009 33.6827
powerp 2010 33,6853

Source: Energie Electrigue de Tahaddart
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Specific Fuel Data Base*

Net Calorific Value

Emission factor

Power plant Fuel type
P w Mcallt Gl t1Co21t) tCO2n
JLEC Coal 5,800 24.28 89,500 2173
Mohammedia |Coal 5,900 24.70 89,500 2211
Coal 5,600 23.45 89,500 2.098
Jerada -
Petcoke 7,700 32.24 82,900 2673

*Figures in this table are based on the figures use
the 07/06/2011 (project reference 4876, See Append

d by ONE for the Tangier wind power projet register
iXx 1 -4876 - CER Sheet)
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Annex 4

MONITORING INFORMATION



