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LIST OF USEFUL ACRONYMS/ABBREVIATIONS

AA Association Agreement

AES Amman East Power

AFD The French Development Agency

BOO Build Own Operate

CEGCO Central Electricity Generating Company

CRESMED Cost efficient and reliable rural electdfiion schemes for South Mediterranean countrie:
based on multi user Solar Hybrid grids

EBRD European Bank for Reconstruction and Devekgm

EDP Executive Development Program

EE Energy Efficiency

EIB European Investment Bank

EMS Energy Management System

EU European Union

EDCO Electricity Distribution Company

EUE Expected Unserved Energy

FDI Foreign Direct Investment

GNI Gross National Income

GDP Gross Domestic Product

GWh Gega Watt Hour

IDECO Irbid District Electricity Company

IMF International Monetary Fund

IPPs Independent Power Producers

JD Jordanian Dinar

JEPCO Jordan Electric Power Company

JPRC Jordan Petroleum Refinery Company

JREEEF Jordan Renewable Energy and Energy EfigiEnnd

MEMR Ministry of Energy and Mineral Resources

MS Member State.

Mtoe Million tonne of oil equivalent

Mw Mega Watt

NEPCO The (state owned) National Electric Powem@any

NERC The National Energy Research Centre

NG Natural Gas

NIF Neighbourhood investment facility

NIP National Indicative Programme

NRA The National Resource Authority

PCB Polychlorinated Biphenyls

PL Project Leader

PV Photovoltaic

POPS Persistent Organic Pollutants

PV Photovoltaic

RE Renewable Energy

REAC Renewable Energy Air-Conditioning System foediterranean Countries

REEE Renewable Energy and Energy Efficiency

REMAP Southern and Eastern Mediterranean area

RET Renewable Energy Technology

RETS Renewable Energy Technologies

RTA Resident Twinning Advisor

SAPP Support to the Implementation of the EU Atftdan Programme.

SEPGCO Samra Electric Power Generation Company

SOLARBUILD Integration of solar technologies intaildings in Mediterranean communities

TOE Tonne of Oil Equivalent

UNDP United Nations Development Program

WED Wind Energy Division

WECSP Wind Energy and Concentrated Solar Power




STANDARD TWINNING PROJECT FICHE

1. BASIC INFORMATION

1.1 Programme: Support to the Implementation of the Action Plan
Program (SAPP Il) CRIS No. 2009/ 020-478

1.2 Twinning Number: JO/12/ENP/EY/21

1.3 Title: Institution Building for the National Electric Powe
Company (NEPCO) in Jordan

1.4 Sector: Energy Sector

1.5 Beneficiary Country/Institution: The Hashemite Kingdom of Jordan / National Electric
Power Company (NEPCO)

2. OBJECTIVES
2.1.Overall Objective

To improve the performance, operation and maintemasf the transmission network to meet the
current challenges of demand and supply, while ldpugg the national electricity market.

2.2.Project Purpose

To strengthen the institutional and operative capaaf NEPCO, with regards to renewable energy
integration into transmission lines load managemeatéctricity system strategic planning and
management, effective use of simulators and neigtiiomd interconnected capacity. The integrated
approach is focusing on capacity building and maéonal quality standards of equipment, operation
and best practice based by EU-Member States.

2.3.Contribution to National Development Plan/ Cooperaion Agreement and European
Neighbourhood Policy

In 2002 the EU and Jordan signed the first Suppmrthe Association AgreementProgramme
(SAAP). The agreement aimed at upgrading the Jadadministration’s institutional capacities so it
could implement all aspects of the Association &grent. A second support programme to the
Association Agreement was concluded in 2005. Theeneentral element of the ENP is the bilateral
ENP Action Plansagreed between the EU and each partner. The EW@I@&NP Action PlarfAP)
was adopted in 2005, and has been implementedadverear period. The AP defined a set of priorities
covering a number of key areas for specific actibe, implementation of which would facilitate the
fulfilment of the provisions of EU-Jordan Assoctati Agreement and consequently the Barcelona
Process. The 6 priorities of the AP are: enhanpuwidical dialogue and reformeconomic and social
reform and development trade related issuesiarket and regulatory reform; cooperation in justice
and home affairs; transporenergy, information society aneénvironments and people to people
contacts, including education.



In November 2008, Jordan requested for advancilagiors with the EU, with the aim of bringing
Jordan closer to the EU by reinforcing the curifattnership and creating new avenues of cooperation
in areas of mutual interest. The request was afficsubmitted to the Seventh Association Committee
meeting held in Brussels in June 2009, which inetuthe Government’s views on how to enhance
bilateral relations in the political, economic,dea and social spheres, as well as deepen coapenmati
key sectors such anergy, water, transport, agriculture, and science aokrnelogy. The EU approved
Jordan’s advanced status Action Plan in Novemb#©€20

Support to the EU-Jordan Association Agreement andiction Plan: Jordan has been a frontrunner
among the Mediterranean partners to embark on ss@ci@tion ties with the EU. From the Action Plan,
particular Article 48 on Environment and Article d® Energy are relevant..

The development of renewable or alternative ensmgyces is also highlighted in the Country Strategy
Paper (NIP 2011-2013) under sub-priority 2 andctiveent twinning is thus relevant to the jointleidified
priorities for the EU's cooperation with Jordan.

The ENPI Jordan National Indicative Programme 28013 specifically states that ‘Reducing dependency
on imports of traditional sources of energy, nanodlgnd natural gas, is a key priority for Jord&ine wider
exploitation of renewable energy (RE) sources, @leith improved energy efficiency, is part of Jorda
strategy to meet the increasing energy demandneaeli security of energy supply, develop newiiets

for local industries and services and promote @tioniand social development'.

It also underlines that the development of Jorddf‘sergy Strategy requires substantial work on
strengthening institutional and administrative c#fyain all relevant areas to ensure effective
implementation and enforcement of the operatiors standards,. to generate energy using renewable
energy sources and thus to improve energy effigiehice planned Twinning Project is aiming to suppor
implementation of the above cited aims and prdctie@asures in the fields of renewable energy and
electricity operation.

The present Twinning project is also in line witte t'Joint Declaration on the priorities for coopiena
between the European Commission and the Hashermigelé of Jordan in the energy sector” signed on
31st October 2007. These priorities, among otheesas follows:

- Energy networksReinforce dialogue and cooperation at technied as appropriate political level,
on the upgrading and development of the domesticregional electricity, gas and oil networks
including as regards those designed for transited=U; exchange information and best practices on
network losses as well as network safety and sgcuri

- Energy efficiency Accompany further development of Jordan’s eneffjgiency policy, including
the policy on energy efficiency in buildings; wadwards the development of appropriate policy
measures by Jordan based on the EU legislatiotestdpractice, in the area of energy efficiency
across all sectors of the economy and includingy ialia, labelling of domestic appliances and
building codes.

- Renewable energyFollow-up on the implementation of Jordan’s reable energy policy;
Progressive convergence by Jordan with EU legislaéind best practices in the area of energy
renewable sources, including through the policgets; identify possibilities for cooperation to
facilitate transfer of technology; cooperate towsatéveloping appropriate instruments for funding
renewable energy projects.




3. DESCRIPTION OF THE TWINNING PROJECT
3.1. Background and Justification

Jordan is an upper middle-income country with autatpon of 6 million and a Gross National Income/
per-capita GNI of $4,390. The population is aro@@6 urban and is one of the youngest among
upper-middle income countries, with 38% under tige af 14. The country has limited natural
resources, potash and phosphate are its main eograrhodities, limited agricultural land, and water
especially scarce. Jordan ranks as the world’sthiopoorest country in terms of water resources.
Services account for more than 70% of gross dompstiduct (GDP) and more than 75% of jobs. As
one of the most open economies of the region, doislavell integrated with its neighbours through
trade, remittances, foreign direct investment (FRid tourism, and has especially strong linksheo t
Arab Gulf economies. Jordanian policymakers ainuse the demographic opportunity of a well
educated, young population to build a dynamic, Kedge-based economy, as articulated in the
National Agenda and Executive Development Plan (EDP

In 2011, low revenue intake and a sharp increaspénding for fuel, food and public servant sekari
led to a deficit, excluding grants, of 12.1% of G[®2% when grants are included). The debt-to-GDP
ratio rose from 61% in 2010 to 65.6% in 2011 as dbeernment extended loan guarantees to the
electricity company The latter has accumulated $1.7 billion in losses to recurrent attacks on the
Egypt gas pipeline. The budget for 2012 aims tdesttas deficit back to 8.6%, by increasing donesti
revenues, while putting a brake on non-intereseegure growth. The government expects growth to
edge up to 3% in 2012, but the financial crisigha energy sector, and heightened instability & th
region pose risks to the short-term fiscal and we@pnomic outlook.

Jordan has very limited indigenous energy resouandsits energy supply depends at 96% on imports
of oil, oil products, natural gas and electriciyhich accounted for 19.2% of total imports and %4.8
of GDP in 2009 (18-19% of GDP in 2006-2008).

Jordan’s primary energy requirements reached 7deNt 2009, or about 1.3 toe per capita. These
requirements split into 57.6% for crude oil and pibducts, 39.8% for natural gas, the rest being
imported electricity and indigenous renewable eyerigdeed, renewable energy (RE) provides a
minimal contribution to energy supply: solar waterating is officially estimated at 1.6% of total
primary energy requirements (probably an optimisstimate). Hydroelectricity, biogas, solar PV and
wind energy (ranked by decreasing importance) attegy contribute to 0.5% of electricity generation,
or 0.2% of primary energy supply. Indigenous prdiuncof natural gas accounts for 2.1% of primary
energy supply.

Final energy demand (5021.1 Mtoe) splits into tpams 38.9%, industry 21.9%, households 21.6%,
services 7.4%, and non specified uses (probablydimg e.g. water pumping) 6.5%. The biggest
consumer is the domestic sector.. see fighturbgbw while the industrial is consumping about 25%.

! World Bank/ 2012Jordan - Country partnership strategy for the period FY11-FY15. Washington D.C. - The World bank.
http://documents.worldbank.org/curated/en/2012/&28D007/jordan-country-partnership-strategy-pefidd-fy15
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Fig. (1)-Distribution Sectors
As less than 5% of Jordan’s territory is arable ar®o is cultivated, agriculture contributes folyon
3% to GDP; Mining and industry contribute to 16%@DP in 2009 and employ 21% of the labour
force; the main subsectors are phosphate and p@iasiian main natural resources; mining is 3.1%,
while manufacturing is 16% of GDP, which includesilizers, inorganic chemicals, pharmaceuticals,
clothing, cement, light manufacturing, and condtaun; which represents itself 4.5% of GDP, as well
as power and petroleum refining.
Both goods and services export receipts are eddrtathave grown by close to 17 percent on average
over the past five years (2005-09). Imports amaatntJS$16 billion in 2009 and include: crude
petroleum and derivatives, machinery and equipmestticles, iron, and cereals. Major suppliers are
Saudi Arabia (mainly crude oil and derivatives), ,BChina, U.S., Egypt, South Korea, Japan and
Turkey.
According to IMF Country Report No. 10/297 (SeptemB010), following a decade of strong growth,
the Jordanian economy has slowed considerablyeliadye to the global and regional downturn... real
GDP growth fell from almost!Z percent in 2008 to'2 percent in 2009, mainly due to weaker activity
in the finance, manufacturing, energy and tradéosec
Headline inflation declined steadily through 20@9near zero, in line with lower world commodity
prices, although core inflation remained stablaraund 3% year-on-year (y-0-y). The currency has
been stable with an exchange rate fixed to the doBar since 1995 at JD 0.7-0.65 to the dollar.
Inflation picked up to % percent y-o0-y in June 2010, driven mostly by high&ernational fuel, energy
and food prices.
Challenges include vulnerability to fluctuationsthre international oil market, due to the country’s
high energy import dependency and disruption of ggsplies from Egypt; high unemployment and
dependency on remittances from Gulf economies; imcdeasing pressure on natural resources,
especially water. The greatest challenge (and thlsdargest opportunity) remains the necessity to
create adequate conditions for increased privatesiment and improved competitiveness. This will
help to deliver the high and sustainable growthdedeto create a sustainable development and to
reduce poverty.
Important reforms took place over the past decadgectricity, as well as in upstream and downstrea
petroleum. A general electricity law (n° 64) wasued in 2002, following legislation steps in 1996l a
1999. A Petroleum and Mineral draft Law is undeviee/. A Gas Law may be developed. A
Renewable Energy and Energy Efficiency Temporamy has been passed in February 2010.
A national energy strategy endorsed by the Calmn2004 has been reviewed by the Royal Committee
on Energy since February 2007. The Final Repottpdated Energy Sector Master Strategy in Jordan
for the period (2007-2020) is now available. Thizdment reviews actions and studies undertaken in
the past decade, lists most important completedsimrents, examines constraints, provides medium
and long term forecasts with several scenariosgriies possible alternatives and options in each



energy sub-sector, including the energy mix, anthe® up with broad guidelines and an investment
assessment. Its main conclusions can be summassediows:
Further electric power expansion is discussed toubdertaken through Independent Power
Producers IPPs with Build Own Operate BOO type remt$. Nuclear energy and generation based
on renewable energy are part of the “fuel mix” tioe medium and long term. While further steps
will be carried out on oil shale exploitation, aeléctricity generation through direct combustion;
the electricity market will be further liberaliseaccording to the provisions of the existing
legislation.
The National Petroleum Company NRA will promote aild gas exploration through production
sharing or other agreements The refinery, JPR€xpgcted to continue its operations and carry out
investments to increase capacity and improve ttaditguof products (to EU standards); a pipeline
should be constructed between Agaba and the rgfiner
600 MW of wind energy should/would be installed2920. Studies would be carried out with the
objective of reaching 300-600 MW of thermal solesjects in the long term.
Programmes and measures for energy use ratiomatisatrecommended to be undertaken in all
economic sectors.

The State owned National Electric Power CompanyR8E), the transmission company, which acts
as transmission service provider, system operatoluging the National Control Centre), single buye
of produced electricity and single seller to dmtitors and a few large industrial customers; NERCO
also responsible for exchanging electricity withghé&ouring partners (Egypt, Syria and Palestine).
Transmission losses are up to 3.2% (2011), whillistribution systems, get up to 10%.

The Organizational chart for Energy System in Jorda presented in Annex (1), with specific
reference to figure (2.)

Weaknesses and challenges

a) Vulnerable to external shocks.The political upheaval that swept the Arab regias had a
significant impact on Jordan, taking the form oemgy and economic shocks as well as inspiring
domestic demands for improvements in services mmthlconditions. Tourism receipts, Foreign
Direct Investment and, to some extent, remittarieksiramatically in 2011, while the import bill
(Prime Energy) increased as a result of higher codity prices.

b) In addition, numerous interruptions in the gas syupmm Egypt have forced the government to
switch to costlier heavy fuel, resulting in an eseel additional cost of $2.4 billion by the end of
2012.

c) Growth stood at 2.3% in 2011 compared to an averages% over 2000-2008.

d) A growing population is exerting increasing demamdall service taking into consideration that
energy is a cross cutting services for health ahata&ion. One of the government’s principal goals
is to expand access to energy needed in a conveetitbnomy

In terms of human development, Jordan is above avage in relation to middle-income countries.

These positive results are based on consistenslefspending—more than 25% of GDP—on human

capital, but immigrations of highly skilled laboliad affected heavily the energy sector heavily.

e) In 2008, tariffs were raised by 23.6% on averadieviong changes in fuel prices, but this increase
apparently was not timely enough to avoid a finahlass for NEPCO at the end of the year.

f) The retalil tariff for households ranges from 72.1a! fils’kWh, depending on consumption level; a
“lifeline” tariff has been maintained at 33 fils/KWor small consumptions up t0160 kWh/month.
Other tariffs are set for small industry at 50/kl&/h, medium size industries 37 night and 47 day
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9)

h)

tariff (+maximum load 3.79 JD/kW. month), commelc&, water pumping 42. Despite this
increase in tariff, it looks like it’s broadly baleed and tends to reflect the cost of supply tdeac
consumer category (2011).

However, since 2012 the tariffs are now rangingnfri2 to 235 fils’lkWh. For the Small Industries
the tariff is now 57 fils/lkWh, while for Medium Indgtries, is set for 53 fils’/kWh at at night and
during the day, the tariff is set at 63 fils/lkWhor@mercial tariff is becoming 91 fils/lkWh, while for
water pumping the tariff is 66 fils/k\Wh

As the whole region including Jordan is moving tadgarenewable energy, there is a high need to
analyze the impact of wind energy in the operatibthe system during minimum load hours. Solar
has no negative impact but the other renewable gWipeothermal, biomass, biogas) have a
constant predictable impact on minimum load hours.

Short term planning of NEPCO is focusing on meetshgrt forecasted load at minimum cost,
without due considerations to the reserve, everthan event of low frequency. This is not
sustainable in the light of the regional unreliablerconnections.

Economic dispatch approach and its challenges b@aséabls and skilled labour. Decision making is
not based upon analysis and accurately data comgice! parameters which are critical to operating
the system reliably and economically.

Opportunities:

- The Government and ERC have opted for maintainirsgngle buyer arrangement, whereby
NEPCO is the single buyer of energy produced byléingest Independent Power Producer
(IPP) and distribution companies in specific cdsesmall IPPs.

- There is a possibility for operators of RET basedvgr generation plants to sell directly to
NEPCO and not to consumers, even for small geweratapacities (a few MW). Such an
option could create an incentive for potential podg involving for instance an industry willing
to buy a mix of electricity from different sourcéscluding RET, and investors willing to
establish wind farms and solar power plants intBdwn Operate [BOO] approach.

- High support from European Union to diversify theoeomy, energy mix and support the
generation of energy from green sources such asvirdile Energy Resources like solar, wind,
biomass and biogas etc..

- As Jordan is part of the ENPI region, the neighbmucountries to EU, the opportunity for
technology transfer and know how transfer will @sye and supported under the European
Neighbourhood Policy Instrument and Neighbourhoodestment facility (NIF) beside the
European Investment Bank (EIB) and the new intesEite European Bank for Reconstruction
and Development (EBRD).

- Political stability and high support to the enesggtor from Government.

- Electricity tariffs are transparent and clearly itsgletween generation, transmission and
distribution; they tend to be consistent with cadtsupply; fuel is purchased by NEPCO

- The Government will negotiate additional deliverasnatural gas from Egypt, and will look
for alternative supply from Saudi Arabia, Iraq anber countries.

2 Information was taken from the ERC/Tariff StruetuB1/5/2012. Provided by the technical staff



The energy intensity of the Jordanian economy tierytear 2009 is 0.38 toe per 1,000 US$ of
GDP, while it is now around 0.1 in most EU membaurdries, and 0.21 toe per 1,000 US$ of
GDP in Tunisia, a country which has implemented pehensive and steady strategies to
promote energy efficiency since 1985 .ong term objectives include the developmentivfd
energy, with a total installed capacity of 1,000 Mw 2020, and solar thermal electricity
generation (600 MW). Initial steps include the st of three sites to implement wind energy
projects under BOO (Build-Own-Operate) arrangemenith a total capacity of around
300 MW, and tendering of projects. A first consamtiled by a Greek company was chosen to
implement the wind energy project in Al-Qamshihaame the governorate of Jerash, with a
capacity of 30-40 MW. The Ministry of Energy andridral Resources (MEMR) has launched
a second tender for a wind energy project in Figkjse to Al-Shobak), with a capacity of 80-
90 MW. The commercial operation of this projecéxpected by 2012-2014.

The Government intends to introduce measures tmssmmew norms, induce changes in
approaches for realization, and encourage investmd®enewable Energy Technology (RET)
and Energy Efficiency (EE). In this respect, twetitutions are now in place and have already
acquired strong experience, but may need furthgpat: the MEMR and the National Energy
Research Centre (NERC; MEMR is mainly responsiblednergy policies and legislations,
while NERC which belongs to the RSS (Royal Scientociety), deals with renewable energy
and energy efficiency research issues. A new fimgnanstitution, the Jordan Renewable
Energy and Energy Efficiency Fund (JREEEF) woukbdie established under the umbrella of
MEMR, and commitments have been made to providaniral support for large grid-
connected renewable energy investments. In additiorenergy efficiency investments in
industry and the promotion of energy efficiencynstards in buildings, identified measures
include the standardisation and labelling of hoofthappliances, promotion of low
consumption bulbs, energy efficient street lightiremmd measures in the transport sector:
promotion of a better maintenance of vehicles, araging energy saving driving, favourable
taxation for small or hybrid vehicles and railwayrastructure investments.

During 2010, the MEMR has elaborated an Energyclefficy Roadmap, which confirms the

need for Jordan to implement EE action plans amviges indications about the possible
implementation solutions (more details on the tosbins involved is presented in chapter 3.2
and 3.5). A national Energy Efficiency Action PIGMEEAP) is currently being prepared with

the support of the Regional EU Program buildingtenroadmap.

Threats, preventive measures and way forward:

a)

b)

The interdependency in the region: Interrupted gigsply from Egypt and Syria due to the
political instability. If you see below the imporiom Egypt and Syria in 2009, was reaching
98%, while it dropped to 77% in 2010 and reach rabwout 42%.almost half within 2 years.

That represents ultimate threats to the continoftyhe energy supply. See Figure (6) below
clearly shows the drop in the recent years of ingpdrom Syria

Increasing demands and limited capacity, resulimgscheduled cut off and affecting the

country overall economy sector.

Preventive Measures: Therefore, there is a neeiversify the energy sources with regards to
forms of prime energy and increase the sharesnafwable energy sources. While focusing on

% This indicator (primary energy per unit of GDPcirrent US$) is only a first approach: more aceunadiicators, based on
GDP in PPP in constant currencies, can be used.
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integration and interconnection energy supply frtme region based on best practice of
European transmissions networks.

d) Load forecasting: The variability in customer desr(system loads), is one of the most
uncertain and variable parameters that resour@miplg need to deal with at urgency level,
taking into consideration points (b&c).

e) System varies each hour in a day and this varigliliaffects the amount of energy that
resource planning needs to predict and its dirdotked to the amount of fuel needs to be
delivered in a country where there is a daily latidn in fuel delivery regardless of the amount
of natural gas imported from Egypt. Tools for poadions and man power capacity need to be
strengthened to meet such demands.

f) Therefore, there is a need for strengthening thaaty of the local technical staff to implement
demand side management best practice to avoidyheyiplensive supply of peak loads

g) Increase the capacity of the technical staff bygisidvance analysis simulators for designing,
and applying cooperate energy management practice.

h) Maintain daily and weekly index of accuracy in Idadecast to assist in planning load from the
reserve (tool performance applications)

i) Consider using advanced system economic dispatahwépresents an economic modelling to
support decision making, such as Energy Manage®gstem (EMS) to manage and monitor
the reliability.

]) Need to review the reserve requirements and gride cas well as the interconnections
agreements to close any gab in the current praatidanodify operating procedures.

0 6% Tie Lines Availability for imports

80 -

W Egypt
60 -

40 -

2 -

008 Year 2010 2011

Strengths
a) NEPCO now employs more than 726chnical staff and 160 at the National Controhi@e
(planning and operation, transmission, substatigmpject designers, maintenance and
administration departments). At the substations cthmpany has more than 150 technical staff
b) The maintenance department alone has more tBaendineers and about 70 staff in the
substations, apart from the technical staff. Destbie drain-drainage of the highly skilled techhica
staff, the company has many IT staff and programsrfarthe operating rooms, and the whole size
of NEPCO seems to be adequate for the size anaegoaf the country, and for the dimension of

* Information were taken during the 2nd missiong@Ast-Sept. 2012) from the Human Resource departf\&RCO
11



energy related issues. While for the RET and EBight deserve a higher priority in terms of
trained staff, compared to other sub-sectors wittenNEPCO.

c) NEPCO has carried and being empowered to takee$ponsibility for the implementation of
RET based electricity generation, connected to ghd (Transmission lines), as well as to
implement an EE strategy in the power sector tcegee the energy saving

d) NEPCO has acquired strong technical capabildie$ considerable experience in a number of
areas, while it needs strengthening and upgradisgilts in the components identified below.

e) NEPCO is capable of making facilities and eq@pmmanagement and technical personnel for
seminars, training, exchanges and study tours, whatually agreed upon with partners and
specifically for the implementation of this twingifiche project.

f) NEPCO’s management and professional staff aselyeto engage in developing concrete
strategies and technological skills to work amiels rapidly evolving national, regional and global
challenges.

g) NEPCO owns many valuable resources and fasilitvbich are listed below to assist in the
realization of this twining fiche program.

Assessment of institutional and absorption capacity

a) NEPCO is a well established company, with a cordeoitre in Amman and several substations
(56 in 2012) all over Jordan. The level of manpotare and their skills is high enough to
handle problems and cut-off but access to new toblenergy management, high technical
equipments such as simulators, new tools for sdeezfunaintenance are highly needed taking
into consideration the level of the energy crisishie country and the inflow of people from the
neighbouring countries. While the Jordanian exgstirstitutions working in RET & EE sector
are not adapted to handle ongoing and new mediuhsinall scale RET and EE programmes,
even if these remain reasonably limited in theibdion, there is a high need to increase and
strengthen the capacity of the institutions coneérpy transfer of the knowhow and training of
trainers.

b) NEPCO now employs almost 1330 staff, more thandralftechnical staff while currently about
on third working in the control centre. And at siat®ns, the company has more than 150
technical staff. While the size is adequate ferdperations as explained, but still the company
needs more attention in transmission lines oparatimaintenance, interconnection areas, load
management and economic dispatch etc.

c) NEPCO has acquired strong technical capabilities gmsiderable experience in a number of
areas, presented below.

d) NEPCO has carried and being empowered to takeegpmonsibility for the implementation of
RET based electricity generation, connected togti (Transmission lines) and as well as to
implement an EE strategy in the power sector toege the energy saving: this does not mean
that NEPCO is the only national entity for energyt in the case of RE and EE, other agencies
such as NERC ( a new national RE and EE centra)jesaut individual projects by itself (e.g.
occasionally an energy audit in a single induspiaht), i.e. practically operates as a medium
size engineering / consulting NGO.

e) And in the light of the new mandate for integratRgTs, the technical staff is requiring skills
upgrading and support capabilities in Load flowngidering the two scenarios of maximum
and minimum load (e.g PV system integrated powpplst); short circuit analysis (to check the
system strength in handling large variations ofegation —RETS and its impact on power
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quality such as flickering and harmonics; stabiitydies concerning the dynamic and transient
behaviour during grid disturbances and disruptetos

f) NEPCO would act on behalf of the Government, aseiwisor of market oriented sectoral
programmes (Selling and buying). It needs to hakighly skilled staff and budget for e.g. RE
connected to national grid; energy saving know howajntenance; simulations programs for
designing and shifting of loads; marketing issuegncing and tariff structure, campaigns
information and marketing issues and carrying traasion projects. Some of the projects need
resource capacity and strengthening of its manptovearry the national and regional Act.

g) All the activities carried out by NEPCO so far gl a national impact, in terms of electricity
buying and selling and that will include the enemgipduced from RE or energy saved. The
accumulated impacts of such activities over NEPCIds remain as high as 95%.of the
delivered energy services. Simply because NEPCOtHesnandate and budget to carry out
national electricity programmes targeting whole ydapons of energy consumers and investors
in the residential, industrial, and commercial,nff@ort and agriculture sectors of Jordan
economy.

h) Over the years NEPCO has built-up a multi rang&esthnical know-how and expertise which
has made it a progressive organization comparethany other companies in the region.
NEPCO International was created in the year 198&hanket NEPCQO’s Technical expertise
locally, regionally and internationally and to enba cooperation in the energy field in general
and the electrical field in particular with the AraVliiddle Eastern and the International utility
providers.

3.2 Linked Activities

European Union-EU:

The long term effective support of European Uniordordanian Government in the sector of energy
had resulted in many activities, focusing on rert@ea@nergy integrated into the economy sector and
disseminating the RE as well as encouraging angastipg the energy efficiency measures in the
country.

The most significant contribution made is a prog@mdevelopment and implementation of effective
policies so that Jordan is able to reach renewehkrgy and energy efficiency goals set by the
Government for 2020. The program budget is setHaro 35 M, while among the long term
cooperation; the following projects had a significenpact. For more details see Annex (2).
Institutional strengthening and Capacity Buildirgy the National Energy Research Centre NERC
(Twinning fiche) Europe Aid was implemented in 268008, which was very successful. The project
had build on many other initiatives and programshsas Action Plan for high-priority renewable
energy initiatives in Southern and Eastern Mediteean area (REMAP), which was focusing among
others, on compilation of solar and wind date reses; prioritizing demonstration sites, stakehader
effective involvement and enabling environmentfiobancing and dissemination strategy.

The capacity building project focusing on Wind Enerand Concentrated Solar Power (WECSP)
which is amounting to Euro 10 M is an ongoing pebjantil 2014, and expected to enhance the
national technical capacities in these two areasbiding two facilities, linked to the national
electricity grid and equipped with testing facédias well as training centre. This is a uniqugepton

its nature and technology used in the region.

Cost efficient and reliable rural electrificationhemes for South Mediterranean countries based on
multi user Solar Hybrid grids (CRESMED). This prdjedeals with the design of rural village
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electrification technology and schemes for rurahowinities, schools or dispensaries in Mediterranean
partner countries.

Project Title: "Integration of solar technologieata buildings in Mediterranean communities
(SOLARBUILD). The project started in 2007 and wasnpleted in 2008. It was focusing on assisting
non European Mediterranean countries utilize sela@rgy in heating and cooling, in addition to
establishing a network of partners to disseminat@mation in this field.

A Self-sufficient Renewable Energy Air-Conditionir8ystem for Mediterranean Countries (REAC)
project was running for 3 years and aimed at dé@sigand installing a heating and cooling systent tha
utilizes solar energy (42 kW cooling and 105 kWtheg. This system is to be installed in a hotel in
Petra-Jordan.

The French Development Agen&¥D:

Is currently establishing a credit line in the rared Euro 40 M for Jordan to promote energy efficie
and renewable energy projects investment. In gstact AFD had funded a market needs assessment
study in support of the private sector and in Ap€ilL2, pursuant to the adoption of the policy ldwey
were requested by WB to participate in the JEEREFaddition, AFD extended the support to draft a
roadmap for Energy Efficiency (EE) together witle tBU. Coordination among the implementers and
donors is of key importance and necessary to aaoi duplication of work, and to ensure that
different agencies complement each other while sy Jordan's energy sector. There is, however, a
general agreement on the need to upgrade theitap®NEPCO on the integration of RE into the
transmission load system. The AFD is currently atering the request of NEPCO in reinforcement of
the high voltage transmission line and use of eithebile substation in Amman West (180). ToRs are
in place, awaiting the approval of AFD.

United Nations Development Program - UNDPthe twinning fiche was welcomed by UNDP and
confirmed that the synergy and complementaritiel & taken into consideration during the
preparation of their country plan cycle (2013-201Qurrently the focus is on climate change
mitigation and biodiversity, labelling of EE appi@es and elimination of Persistent Organic Pollstan
(POPS), with regards to electric materials sucRasgchlorinated Biphenyls (PCB). UNDP is focusing
on the PCBs with regards to testing, disposalslegal side of the material use. UNDP is supporting
NEPCO by recruiting a technical team and facilitdésting of the material, equipment and
accreditation, while guiding them in taking measure

US Agency for International Development - USAID USAID supports the Government of Jordan’s
reform of the energy sector by forging partnerstigrsssector investment and development, enabling
development of renewable energy sources and progenergy efficiency and conservation. As a part
of U.S.-Jordan Electric Power Transmission Partipr®rogram, an ongoing project, a delegation of
eight NEPCO executives officers, are engaged intingse presentations, roundtable discussions and
site visits in Phoenix and surrounding areas toeshrdormation on how to improve the technical and
financial performance of an electric utility. Thartnership targets improvements to NEPCO’s
commercial viability by providing concept papersinoentives mechanisms and service. The Arizona
Public Service (APS) partnership is also targetirguse of key performance indicators (KPIs). Dgirin
this program, NEPCO and APS officials met to discieshnical and non-technical issues of strategic
importance to Jordan’s transmission company: argadnd instituting KPIs to track and benchmark
NEPCO'’s technical performance against industry daeshs; power system modelling; attaining and
maintaining quality assurance certifications; anditing and financial management.

Furthermore, APS advised NEPCO on the process famiring ISO 14001 (environmental
management) and OHSAS 18001 (occupational health sarfety) certifications NEPCO received
many documents from APS, including risk mapping fites and guides, training materials for
environmental standards compliance and a stepdpy-guide to establishing and certifying an
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environmental management system. In addition, tesistance is extended through National
Association of Regulation Utility Commissioners (RRIC) to cooperate with ERC on energy
labelling, while working with private sector —disimtion companies on energy efficiency.

Kreditanstalt Fur Wiederaufbau (KfW): is currentbarrying an intensive negotiation with the

stakeholder of EE to extend a loan regarding theirEBuildings, code of practice, labelling and

standardization. The support is also going to cabher establishment of ESCOs (Energy Service
Companies). The interest has been strong in themuproject as this might open the door for a new
cooperation line with NEPCO on the RE and new trassion lines taking into consideration the

environmental issues.

3.3 Results

The proposed twinning fiche aims to achieve thiofahg 6 mandatory results, with indicators which
fall under 5 components.

| Component 1: Integration of energy produced from r@ewable energy technologies. |

Result 1: Strengthened system capacity to integratenergy produced from renewable energy
into the Transmission lines load management.

Indicators:

% A best practice procedure on RE harmonization inggasystem is in place;
+ No of skilled staff ;
% Operationalization through tested models for REgrdition is in place

)

Component 2: Load management and Cooperate Energy &dhagement best practice (Economi
dispatch, scheduled dispatch and Unit commitment).

Result 2: Enhanced capacity of NEPCO’s staff to &sblish best approaches to strategic
planning and management, with a focus on economiggpatch and schedule dispatch.

Indicators:

+ Roadmap for strategic energy management and plgmmnoctedures;

% Raw energy data is transformed into actionablermé&tion (patterns, costs and forecast);

+« Simulation program and model is in place to pretfantismission, congestions and costs;

“ No of staff skilled in economic dispatch, operatairschedule dispatch and unit commitment
based on EU best practice;

% Energy Purchase Agreements for different RETsepgred,;

% Manuals and training of trainers program is in plac

Component 3: Institutional strengthening and capady building of NEPCO in usage, design and
operation of Simulators

Result 3: Upgraded skills and capacity of the techinal staff in the usage, designing and operation
of Simulators

Indicators:
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% Training of trainers in the use and operation ef &imulator

% No of staff upgraded skills in Operation department

% Case studies

+ Manuals and materials for training

 Simulator is used for prediction of RETs operatiomdels developed)

| Component 4: Maximizing efficiency to reduce use,ast and environmental impact

Result 4: Enhanced transmission planning procedureand management to maximize
efficiency, reduce cost and environmental impacts

Indicators:

+« Training of trainers on modem forecasting methodi@s, rehabilitation and upgrading of
transmission lines, protection schemes, maintenandecontrol systems

+« Curricula, manuals, assessment reports for deciaking on rehabilitation and upgrading of
transmission systems

+ Prepared report on identified ways to reduce exiperd

Result 5: Enhanced capacity and capabilities forystematic maintenance and Control
System (Balancing between demands and increased glypwith limited capacity)

Indicators:

% No of people skilled in Control System and systecnaiaintenance

+« Curricula, manuals, assessment reports for decmaking

% Promotion of mobile substations use based its &ffsress

+ Software and some tools (132 KV) for Live Line M&inance training are in place

Component 5: Reduce System vulnerability to exterrashocks, in interconnected neighbourhood
countries

Result 6: Reduced power system vulnerability to sitks in an interconnected areas (Egypt
and Syria)
Indicators:
“ Report on opportunities and consequences of imeexied power supply system
+« Data collection methodology is in place
% Guidelines for power system analysis data is dgegEldpower flow and voltage stability)

+«+ Procedure for harmonization of interconnected systd=U criteria on planning, regulation,
standard, accreditation procedure is in place

+ Workshop and No of staff attending

® Substations are key installation in the power GHdt transform voltage levels and facilitate tladesand efficient
transmission and distribution of electricity. THaglude equipment that protects and controls the fbf electric power
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3.4 Activities®

A. Kick off meeting

The implementation of the project will start withetarrival of the Resident Twinning Adviser (RTA)
in Jordan. The RTA will have to be placed in his/loffice. S/he will be introduced to the BC
stakeholders of the project and to his/her couatespand staff. S/he will finalise the hiring ofeth
project assistant.

A one-day kick off meeting will be organized in thest month of the project, aiming at launchinglan
presenting the project to the stakeholders, theiaraat the public at large. In order to guarandegd
public information and visibility about the start the project, the meeting will be concluded with a
press conference and a press release.

B. Steering Committee Meetings

A Project Steering Committee (PSC) will be estdd@ds for the supervision and coordination of project
activities and for ensuring that an effective caoation takes place between the different companent
of the project. PSC will meet quarterly, and ad ascequired, and will be chaired by the NEPCO. The
Steering Committee members shall include the EU TWinhning Partner, NEPCO, the Ministry of
Planning and International Cooperation throughPitO, the EU Delegation (as observer) and other
relevant institutions with an observatory statUSCReomposition will be detailed during the draftifg
the work plan.

C. Closing Conference

A closing conference (wrap up meeting) will be helding the last month of the project at which the
results and impact of the project will be preseritethe beneficiary, the Jordan Government, thé civ
society and other donors to increase the visibdityhe project outcome/results. The Conferencé wil
present recommendations for possible follow-uplasdons learned for similar projects.

Result 1: Strengthened system capacity to integratenergy produced from renewable energy into
the Transmission lines load management.

1.1. Data collection, review, assess the load flow abersng the two scenarios of maximum and
minimum load (e.g. PV system integrated power sg)pghd support the intergradations of RE
in to the system generated capacity based on EUbereBtates best practice (Simulation and
computerization)..

1.2. Examine and identify the transmission impacts asMNV output from renewable resources will
vary depending on resources type, location and binthe day, and would not be dispatch
during the peak model. While conducting screeniengl study to be tested and scenarios
should be developed

1.3. Assisting to prepare study on short circuit analysp check the system strength in handling
large variations of generation —RETS and its imgactpower quality such as flickering and
harmonics;

® Note: The listed activities and the proposed meansachieving the activities are indicative can feeised in the
framework of the preparation of the contract betwwenned institutions.
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1.4.

1.5.

1.6.

1.7.

1.8.

1.9.

1.10.

1.11.

Assisting to prepare study with the technicalfstaf the interconnected points for renewable
energy resources at different locations
Assisting to Conduct stability studies concernihg tlynamic and transient behaviour during
grid disturbances and disruptions to guide the nigeth staff in understanding the technical
effects of RET generated electricity into the sys{&imulation)
Discuss and study the Wind Turbine generator tymeslel (Wind Power Plant dynamic
Modelling Type) and the PV Solar Generation modglliPV System Modelling”
Conduct a 3 day workshop and train NEPCO in besttme on RE Harmonization in power
system (in terms of planning and optimization oé teneration-expansion plans based RE
integration)
Support the setting up of a roadmap for renewablergy Integration for NEPCO'’s
management, operational and regulatory procedures
Assist in upgrading the capacity and skills of teehnical staff of NEPCO in order to
implement the developed strategy of energy mixuidiclg energy produced from RE;
Assist in the upgrade of the knowledge and skillBIEBPCO on integrated RE such as PV and
wind, while and bring their capacity to the levelcessary for clear implementation on the
following

o EU internal energy market and corresponding reqergs for regulatory authorities

0 best practice procedures on load management amgyepeduced from RE as applied

in regulatory authorities in the EU Member States

Prepare study visits for the technical staff in dggan member states advanced in RE
interconnection to Grid. It would be prepared fat&ff from each departments (4 Departments)
concerned , using the modalities of 4X3 studytsisi

Departments involved are power system planning,r@jos, Studies and Research and production
planning.

Result 2: Enhanced capacity of NEPCO'’s staff to eablish best approaches to strategic planning
and management, including but not limited to econome dispatch and schedule dispatch.

‘Dispatch schedule’ is prepared to consider thenenuc advantage in the first place. And if thereswa
any difference between anticipated and actual ltreed System Operator loads the available generating
units according to the ‘Merit of Order’ or ‘PrioyitList’. Operators load the available generatingsun

to maintain the equatioi@eneration = (Load + Losses). Based on ‘Daily Bisp Schedule’ which is

an hourly based schedule prepared ahead of tinogyist) the forecasted system load and suggested
generation loading to meet such load.

2.1.

2.2.

2.3

Support the planning operators, productiommileg and dispatch staff in setting production
planning scheduléswitching the unit, batching, min load etc.)

Introduce staff to the EU best practice,udalg the Cooperate Energy Management practice in
operations, maintenance and load management tdesnadal-time “energy management”,
discover wasteful energy, saving money, refereacedde to unit commitment

Assist the staff in transforming raw energyadaito actionable information; understand
consumption, history, patterns and costs
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2.4 Review and assist the staff in the use of etairansmission model of NEPCO’s power
systeni, as it appears it does not utilize a productiomusation program to estimate
magnitude, duration, time and location of transmisongestion. In addition, estimates of
lowest cost of dispatch of the system that accoiantthe T. and effects on production costs in
case of expansion or removal of transmission feesli

2.5 Assist NEPCO to assure reliable supplies edliptable costs, increase energy efficiency and
thus reduce cost (during the mix of energy resaukgkich is to be dispatch, the combined
cycle percentage is around 60% over the total sygjeneration, this has a negative impact
while load the unit during the minimum load. Thistter will increase even more during the
generation from RE)

2.6 Review and assess the tariff structuredh@s Load managements as currently it maintain a
ceiling for usage during the morning and eveninggti

2.7 Develop Standard Energy Purchase Agreement \HBPA respective Renewable Energy
Technologie®

2.8  Guide the staff and management in setting trificture for Small and Medium Industries

2.9 Organize in cooperation with other entities kgbiop to promote and encourage the public
private partnership in developing investment screaral IPP

2.10 Design and prepare study visits for the teetstaff to EU member states to train and upgrade
their skills within the mandate (7 persons, spiibitwo trips)

=)

Result 3: Upgraded skills and capacity of the techipal staff in the usage, designing and operatio
of Simulators

In order for Jordan to be able to address the nedmnergy of its most vulnerable population, whil
also maintaining fiscal discipline and investinglamger term growth and successful duties, efforts
must be made to increase the efficiency of thertieah staff at this point in time by using simuleto
The company had acquired a simulator from A&®BJ the staffs need to be trained to run the system
more effectively and efficiently.

3.1  Support to develop the capacities of traiefEPCO on forecasting and load management to
the best practice of EU member states, using theul&tor (20 technical staff in the control
room)

3.2  Gain practical skills through exercises angppre case studies to advance the knowledge on
Simulator designing and operation

3.3  Prepare curricula and manuals for traininggaihers (20 staff from the Operation-Dept.)

3.4  Support to expand and build up the capacitthefstaff to manage specific software platforms
and utilize various technological tools for respogdto and managing crisis of electricity
supply by considering scenarios and alternativegisas using Simulators

3.5  Assist the company to develop the best owrrcgmh to realize energy opportunities using
simulators (workshop of two days).

" WASP-IV model is existing within NEPCO’s softwaiailities, other software might be required. THere, up to Euro
10,000 can be requested for buying software andsToo

8 Often known as Power Purchase Agreement (PPA)

° ABB is a Swedish power equipment manufacturer, siquplied NEPCO's new dispatch control centre eaiding
simulator.
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3.6  Organize a study tour to similar EU setup/oizmtion for increasing the capacity and gaining
knowledge of Simulators use (7-staff, split intatwsits)

Result 4. Enhanced transmission planning procedur@and management to maximize efficiencyj,
reduce cost and environmental impacts.

Making the transmission system reliable enough &etrmot only today's demands, but also future
demands, is a big challenge. This is especiallg tnutoday's environment where utilities havedittl
incentive to invest their money in transmissionteysupgrades since they may be required to turnover
transmission system operation to an independeminagtion in the near future. In addition, littlewn
transmission capacity has been installed, maintpbge of the high cost of such lines. Not onlythee
demands on the power grid increasing due to inese&s loads, but also the loads themselves are
changing.

4.1.1. Assess the transmission planning procedudes&ill the staff on the implementation of best
practice according to European member states thréeigy. Grid Cod& and consider system
analysis for (Voltage stability and study generation scenarios), as well as lastal of power
system stabilizers (PSS) on the generators}.

4.1.2. Review NEPCO'’s load forecasting methodolwged account for extreme temperatures by
studying the correlation between temperature antadels

4.1.3. Review and assess the microprocessor basbddlogies and other equipment to make the
power more reliable and deliver good quality (modw#tage oscillations.

4.1.4. Assist NEPCO in making effective use ofaissting transmission systems as obtaining new
rights of way is becoming quite difficult due teetbpposition from the friends of environment.

4.1.5. Guide and assist in identifying protectethpaof transmission lines to avoid environmental
damages.

4.1.6. Assist to prepare new ways for rehabilitatend upgrading of transmission systems, e.g.
(tower’s problems) as currently NEPCO is looking Ways to reduce expenditures. Value for
services (VoS) and Expected Unserved Energy (EWH)cbe used to determine the upgrade
and mitigate a transmission overload or voltagélgm for N-1 condition.

4.1.7. Assess and review the Using of poles instédulige towers (design of poles with simulators
design software)

4.1.8. Train of trainers in identify protection sy®s and sensors to reduce the thefts of tone
galvanized steel lost every now and then (in tle@ryalmost 200 tones were stolen).

Result 5: Enhanced capacity and capabilities for sgematic maintenance ad Control Systen
(Balancing between demands and increased supply Wwitimited capacity).

-

19 The current grid code is assuming that supplyrinfgion to any customer should not occur followam@1 Conditions,
but as such the Grid Code needs to be modifiedfteat the interruptions.

M Risk of voltage collapse could increase if gerierafor Amman is replaced by distant generatiomsiger system
Analysis for Voltage stability and study generatsmenarios
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Maintenance: System generators are so many, almost about 39 amd currently the maintenance is
done manually and needs to be done systematiéalthe available units are combined cycles and that
is affecting the system.

Substation maintenance:Due to the high load and stationary substatiof&CRO had scheduled a 20
minutes cut-off of electricity to maintain the siypp

4.2.1.

4.2.2.

4.2.3.

4.2.4.

4.2.5.

4.2.6.

4.2.7.

4.2.8.

4.2.9.

Assess and critically review NEPCO'’s setap rhaintenance, control system operation and
protection schemes, while guiding the staff to d@gvelternatives and improve its procedural
setup

Support the transfer of best practice maariee operation in Europe as currently the
maintenance is done manually by opening, which dizate the operation.

Advising and guiding on the know how avallgband high tech equipments to identify the
problem before it comes.

Support and prepare the staff on the effesss of mobile substation, to reduce and manage
the load in an efficient manner. And promote its wéthin NEPCQO’s management.

Train and evaluate the current Substationtt©@bSystem (SCS ) for 400 KV as currently no
support system is available for operating SCS (S8 are availabt®.This system is shared
with other departments and therefore, there isgh heed to upgrade the skills of the 3 units
concerned on it;

Assist in identifying and acquiring softwdoe the new maintenance schedule and tools for
training in Live line maintenance (132 KY)

Training and advising on Live-line maintecarfor the transmission lines and substation a 400
KV and 132 KV,

Organize a workshop and provide training @pgrading of the Staff's skills in Cables/Jointers
Maintenance. There are more than 50 substations #0 KV and 132 KV. This part
represents an essential element in maintenancataperin particular accidents (no experience
and no training is received yet)

Organize ad prepare study visits to sintldrsetup to gain knowledge and advance their skills
in procedural maintenance and control system ojpesa{5 BC experts may be involved in this
activity)

Result 6: Reduced power system vulnerability to stuks in an interconnected areas (Egypt ang

Syria)

S

The EDP emphasizes the need for an improved emgadlivironment for business and investment with
the objective of enhancing the competitivenesshef économy. In the short to medium-term, the
government's key challenge, in addition to impletimgnthe political reform agenda is to create fisca

space
region

in order to protect against external shoolld@safeguard growth-enhancing energy sector. The
is moved towards an integrated approachnamgg and electricity production, and a policy

instrument to European Countries on Energy andtiiteég production.

12.5CS are currently in Agaba,, Amman North, Samarasttion, and Qatarna (400 KV) Note Agaba and Amiarth
are connected with Syria
13 Tools for training in Live-Line Maintenance (132K¥an be considered under this project within a {&aro 5,000-

10,000)
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5.1. Assist NEPCO's staff to critically analyze fbdhe opportunities and the pitfalls that emerge
when working within interconnected neighbourhoo@rgy supply system and technology to
respond to crises

5.2.  Assist NEPCO in establishing guidelines fowpp system analysis data to help assure
consistency and accuracy of data required for pdieer and dynamic stability analysis in
interconnected neighbouring countries (e.g. Loamfland contingency analysis through
modelling of short circuits & dynamic analysis gtc.

5.3  Train the staff in the departments concernethfmmmation overload: verification, analysis, and
decision making in Real-Time (2 days workshop)

5.4  Prepare harmonized regional interconnectedhpigrcriteria in an integrated market including
standards and quality improvements (EU criteriddgel of interconnection capacity).

5.5  Assist NEPCO to extend the guidelines/simutatesults to other interconnected neighbouring
countries’®, on predications of realistic market based scesari

5.6 Assist NEPCO in the implementation of the depetl guidance/ law for regional regulation,
standardization and accreditation...

5.7  Study visits to 8 staff , as defined in thecsipecomponent/activities concerned
The departments involved will be the Studies ansel®ech, Operation and Power System Planning.

3.5 Means/Input from the MS Partner Administration

The means of the present Twinning Project is bdgitlee manpower capacity made available by the
MS organisation for the duration of 24 months.

The MS support consists of the Project Leader (Big,Resident Twinning Advisor (RTA) and Short
Term Experts (STE):

 The Member State Project Leader is an high rankiwuid servant , operating mainly from the
home base of the MS Twinning organisation,

* The Resident Twinning Adviser (RTA) stays in 8@ during the full duration of the Twinning
Project activities, the RTA is responsible for ttay to day implementation of the project ,

» The RTA Assistant will support the RTA in implemigrgt his/her daily tasks,
* The STEs are civil servant experts in a numbeel&csed fields.

3.5.1 Profile and tasks of the MS Project Leader (B

The MSProject Leader (PL) will be responsible for the overall planning ancdplementation of the
thrust of the MS inputs in this Twinning projechd PL is expected to devote a minimum of 3 days per
month to the project progress in addition to orst\d the beneficiary country (BC) every 3 months.
Profile:

The MS PL should have a University degree or higheme of the fields of energy, science or public
administration, and should have proven experientecaordinating MS public administration

4 Technical analysis is based on power flows, pde&ses, security and maximum transits.
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structures’ in the field of energy, preferably Ive tspecific fields of renewable energy, transmissiod
operation.

Management Capacity

» Inter-personal and leadership skills;
* Working level of the English language.

Previous Project Management Experience

* High ranking official within the Twin Member Stapeiblic administration, commensurate with
an operational dialogue at the political level, ingvproven experience as civil servant from a
MS in the field of energy, preferably in the spicfields of renewable energy, transmission
and operation.

* Knowledge of EU legislative and operational aciéstrelated to the various components of the
project;
Tasks:
* The overall direction of the Project in cooperatwith the BC PL ;
The achievement of the mandatory results;
Oversee project implementation;
Mediate in the events of conflict;
Oversee financial management of the project;
Supervise the Resident Twinning Adviser (RTA) job;
Prepare with the assistance of the RTA interim tgulgrand final reports;

3.5.2 Profile and tasks of the Resident Twinning Adsor (RTA)
She or he will stay in the country for the full dtion of the project (24 months) and be a civivaat
or equivalent in his /her country
Tasks of the RTA
The RTA is in charge of the day to day coordinatbthe Twinning project.
Key Qualifications

- More than 10 years’ experience in the public sedtmiuding experience in electric energy
supply system, operation and procedural planningyparate energy management, RET
integrated energy supply system, relationship mamagt, project management, and personnel
and resource management

- An MBA or related advanced degree will be an asset

« A keen interest in EU partnership including mostatirof the following: Energy supply and
demand side management, RET, Transmission systematagn and Load problems, Cooperate
Energy Management, applied to electricity sectdvlES tariff structure, load management,
and/or energy interconnections legislations& inbartected electricity supply etc..

« Must be an energetic self-starter,
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« Must be decisive and resource conscious

« Must be a team player, able to build and maintaitkegial working relationships with staff
members at all levels

« Must have excellent skills in verbal and writtemmzaunication in English

3.5.3 Profiles and Tasks of the Short Term Experts

The short terms experts should be practitioners in the MS Administration of the themes
indicated in the twinning fiche.

Component I Expert on RE integration
« Commitment and dedication to Energy Power Supply.

- Atleast 7 years working experience in the Pul#ictar in the specific area.

Preferred Skills:

Familiarity with international development agenda sustainable development and green electricity,
utilities operation, legislation of Electric Ener@upply, power produced from Renewable Energy
Technologies integrated into transmission lines

Qualifications

« At least 7 years experience in the public sectaiuding experience in energy produced from
RETs connected to the national grid.

« An degree related to the subject matter

- A keen interest in green electricity, transmisdiae, load management, risks and crisis of RE
connections to grid, models and testing facilitiasluding most or all of the following: Energy
supply and demand, RET, Transmission system opeteaupply analysis, tariff structure, load
management, and/or interconnected energy

- A working knowledge of English.

Component 2

Short term_expert 1 Enhance capabilities in Load management and ipeacf Cooperate Energy
Management best practice

* An advanced university degree in related field

* Good knowledge of the relevant EU Electric Energp8y System and best practices in the
area of load management and Cooperate Energy Maresgge.g. Enables real-time “energy
management” — discover wasteful energy situatisaging money .etc..) to the best practice —
EU practice

» Advanced experience in strategic energy manageamehplanning procedures;
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Experience in conducting workshop and guide tedirstaff in Economic dispatch, scheduled
dispatch and Unit commitment.

Minimum of 7 professional expertise in the relevdieids, including the development of
capacities for the technical staff and trainingtrainers on transmission models focusing on
congestions, locations and data transformatiorny.(atterns, costs estimate , forecast ) using
simulations/ models to the best practice of EU memshates

Experienced in training and capacity building usoase studies, curricula development and
manuals

Strong written, verbal and inter-personal commuioceskills in English

Short term experts 2 Support the development of Standard Energy PseclAgreement (EPA) for

respective Renewable Energy Technologies and Tatrifcture for different subsectors

An advanced university degree in related field

Good knowledge of the relevant EU Electric Energyp8y System and best practices in the
area of Power Purchase Agreement and Tariff Streictu

Experience in reviewing and assessment of diffetamift setup for SMEs and different ceiling
Minimum of 7 professional expertise in the fieldd#veloping the capacities of staff/trainers on
best practice of EU member states

Experienced in training and capacity building

Experience in conducting workshop and guide tecdirstaff in setting structure

Strong written, verbal and inter-personal commuioceskills in English

Short term expert 3 Promotion of Public Private Partnership and Itwent Schemes

Be fully conversant with the relevant EU best pracin the area of Electric Energy Supply System
and opportunities to increase capacity and buildingartnership

Minimum of 7 years of professional experience ia tbélevant field, preferably at the policy and
Investment level as well as the field making level

Experience in conducting training/Seminars on Eye8upply from Renewable Energy
Technologies, while having good knowledge of tlagious mechanisms for developing the
public private partnership and investment schermeRE

Experience on enhancing institutions and stremggigeperformance, using capacity building
tools

Ability to organize in cooperation with other erdg# workshops on enabling environment for
Independent Power Producers IPP, mechanism of topesalegislation etc.

Strong written, verbal and inter-personal commuioceskills in English

Component 3
Short term _expert 1. Strengthen capacity of NEPCO control room andrafmn staff in the use and

operation of simulation, using the simulator (26htaical staff in the control room). Good knowledge
of the relevant EU Electric Energy Supply Systerd bast practices in the area of programming and
simulation use
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» Experience in managing specific software platfoand utilize various technological tools for
responding and managing crisis of electricity $ymy considering scenarios and alternatives
solutions using Simulators

 Minimum of 7 years professional expertise in theldi of developing the capacities of
staff/trainers on forecasting and load managentetiite best practice of EU member states

Short Term Expert 2, Environmental Specialist

The Environmental Specialist’'s responsibilities apdilifications include but are not limited to the
following:

Responsibilities:
« Provide guidance and input into value chain asses@ntransmission systems, environmental
impacts assessment, and other technical repogardieag environmental impacts of proposed
interventions

- Provide input into the design and implementationen¥ironmentally sound and sustainable
practices for project interventions, such as rendevaesource based interconnection points,
output and impacts of transmission lines/Typesuigicly (Towers, Poles and underground)
expansion in the region.

- Provide recommendations on steps to be consideraddress immediate environmental issues.

Qualifications:

« Minimum 7 years of environmental assessment expegidor Transmission system and in
particular operation and design of towers.

- Familiarity with guidelines on environmental assesat and mitigation requirements for
electricity production sector.

- Knowledge of office systems, including experienceghwcomputer applications (e.g. Word,
Excel, E-mail, Spreadsheets, database managemeatuired.

« Working knowledge of English

Short Term Expert 3, Maintenance and Control SystenBpecialist

The maintenance and control system specialistorespilities include but are not limited to the
following:

Responsibilities:
+ Provide guidance and input for systematic mainteaamd train the staff on the best practice in
EU member states

+ Assist in the capacity building of technical staff Control System (Balancing between
demands and increased supply with limited capacity)

+« Training of trainers on systematic maintenancertgghe, SCS and mobile substations etc.
s Develop curricula, manuals, assessment repordgtision making
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% Promotion of mobile substations use based its &ffatess’

+ Software and some tools (132 KV) for Live Line M@&inance training

s Provide recommendations on steps to be considepedhddress immediate systematic
maintenance to safe cost and energy.

Qualifications:

« Minimum 7 years of environmental assessment expegidor Transmission system and in
particular operation and design of towers.

- Familiarity with guidelines on systematic maintecaand live Line M.
« Knowledge of control system

- Knowledge of office systems, including experiencghwcomputer applications (e.g. Word,
Excel, E-mail, Spreadsheets, database managemeatuired.

« Proficiency in English.

4. INSTITUTIONAL FRAMEWORK

The main beneficiaries of this project will be tREPCO, since this institution plays a key rolehe t
operation and transmission of Electricity (and igatarly of Electric Energy) in Jordan. As Beneéigy
administration, the NEPCO will be committed to gasielevant staff to cooperate and work closely
with their MS counterparts. They will work togetherachieving the mandatory results of this project

The NEPCO is committed to make available the necgssfice space and equipment for the MS RTA
and STEs to carry the project's activities. Thidudes access to the Internet as well as compwed's
necessary equipment (printer, photocopier, telephdax, etc.). It also includes the provision of
suitable venues/material/equipment for training,etimgs and conferences in the BC. During the
implementation period, the RTA and RTA’s assistaititbe accommodated with an appropriate office
space and communication tools.

Most of the Twinning activities will be undertakarthin the NEPCO, apart from study visits which

will be implemented by Jordan experts in the TwmgnMS Country. NEPCO’s main office is located

in Amman, with the possibility to implement pilatsider some components in selected districts. All
relevant Divisions related to the project composeaitthe NEPCO will be involved, according to the

specific indications contained in activities’ daption.

5. BUDGET

The budget of the project is EUR 1.700.000.

15 Substations are key installations in the powerGhiat transform voltage levels and facilitate tafe and efficient
transmission and distribution of electricity. THaglude equipment that protects and controls the fhf electric power
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6. IMPLEMENTATION ARRANGEMENTS
6.1 Implementing Agency responsible for tenderingzontracting and accounting

The Programme Administration Office (PAO) is in o of the coordination of all the activities and
the administrative management of the Support toAtwon Plan Programme. The PAO will be the
responsible institution for the management of timsining project.

Contact details of PAO responsible of the contract

Ministry of Planning and International Cooperation

Mr. Marwan Al-Refai

Programme Administration Office

Support to the implementation of the EU-Jordan Aggmn Agreement

P.O. Box 555 Amman, 11118 Jordan

Fax: 00 962 6 464 9024

Marwan.r@mop.gov.jo

6.2 Main counterpart in the Beneficiary Country

Jordan Project Leader

The Jordan Project Leader (PL) is a senior civiVaet at decision-making level. He will act as the
counterpart of the Member State PL. He will enghesoverall steering and coordination of the projec
from the Jordan side, including proper policy digle and political support. The PL's seniority will
ensure his ability to mobilise the necessary staffupport of the efficient implementation of the
project.

He will lead/coordinate Project Steering Commiie8C) from the Jordan side.

RTA Counterpart

The RTA Counterpart is a senior civil servant whih work with the RTA on a daily basis to ensure
proper coordination and implementation of all atig of the project and achieve an efficient tfans
of knowledge and information

BC Project Leader

Ph. D. Ghaleb M. Mabreh

NEPCO Managing Director

P.O. Box 2310 Amman, 11181 Jordan
Tel: 00 962 6 5818230

Fax: 00 962 6 5865179
gmaabreh@nepco.com.jo

RTA counterpart

Dr. Allan Khalil

NEPCO Coordinator of International Cooperation
P.O. Box 2310 Amman, 11181 Jordan
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Tel: 00 962 6 5858615
Fax: 00 962 6 5818336
alkhalil@nepco.com.jo

6.3 Contracts

There will be one twinning contract with a selecideimber State or consortium of Member States.

7. INDICATIVE IMPLEMENTATION SCHEDULE

7.1 Launching of the call for proposalsNovember, 2012
7.2 Start of project activities: June, 2013

7.3 Project completion:May-, 2015

7.4 Duration of the execution period24 + 3 months

8. SUSTAINABILITY

The Project purpose and the defined activitiedbased on the real development needs of NEPCO. The
identified components of the project are not addai tasks to NEPCO, but form an integral parhef t
long term system planning for enhancing the capaaitd ensuring long competitiveness and
sustainability Nevertheless, special attention sdento ensure that activities will be pursued and
outputs will be maintained after the end of thentwimg project — ensuring thus long-term impact and
sustainability. The twinning projects key outputsrg@anisational development plan, training
programmes/curricula, standard operating procedétgeeements) and related mandatory results are
indeed of vital importance for the NEPCO.

The sustainability of the Project will be thus astad through a suitable implementation of the toje
activities. It will be promoted by introduction dfe project results into NEPCO resolutions and
decisions. The workshops, seminars, on-the-jobhingcand mentoring should take into account an
opportunity for train-the-trainer approach, sintemay entail a multiplier effect and ensure the
sustainability of methodologies developed. It isessary to apply a training approach charactebyed
focusing on cases in the local context. Direct fiegreer and expert-to-expert working relations
should be established as well. Constant monitarfrdevelopments shall be ensured through provision
of short evaluation sheets (or questionnaires) esliing how Jordan participants appreciate of the
content, method, applicability and transferabitifythe delivered topics.

9. CROSSCUTTING ISSUES

The forging of twinning partnerships for such ategcwith a focus on strengthening the institutiona
capacity and development, while enabling the entyaent of renewable energy sources and
promoting energy efficiency and conservation, ig ofi the priorities areas nationally, regionallydan
globally.

Therefore, the project has a direct link to envinemtal issues and focusing on best practice in
compliances with Environmental and Safety Standafdbe EU in electricity system. Environmental
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awareness raising and environment friendly decisioaking, in the energy sector is of high
importance; in particular the electricity operatiera task of continuously growing importance.

It was noted that one-eighth of Jordanians livgpaverty, mainly in urban settings. EU’s Twining
instrument is a new cross-sector poverty redudtidgiative aims to ensure that the most disadvaedag
can benefit from economic growth, access betterab@ervices and improve family/community
support system

The project will ensure equal opportunities for vesmand men during the implementation of its
activities — contributing thus to the promotiongeinder equality.

10. CONDITIONALITY AND SEQUENCING

NEPCO by endorsing the Twinning Fiche, commitelitso provide the contributions stated in the
Fiche. They, among others, include:

- Strong commitment and support of NEPCO managenodahet Project implementation;
- Strong involvement/ commitment of NEPCO staff atalels;

- Assigning indispensable personnel to activitieshemted with the Project;

- Ensuring co-ordination between departments andutisns connected with the Project;
- Ensuring access to indispensable information andments;

- Ensuring sufficient development of computerizatarftiware and modelling within NEPCO'’s
entities/concerned;

- Supply office rooms for the RTA and the RTA assistir the entire duration of the project,
including access to computers, telephone, intexoe¢ss, printer, photocopier, etc.

- Adequate conditions for the STEs to perform therkwvhile on mission to the BC;

- Providing suitable venues and equipment for trgrsessions and meetings that will be held
under the Project;

- Designating counterparts for the MS short termeetgp
- Ensure full visibility of the project outcome

Significant changes in the NEPCO staff could ba sfgnificant risk for successful implementation of
the Project. This primarily refers to professios&ff having participated in the project design and
those having a good knowledge of the English laggua

NEPCO is highly committed to this project and wdke all the necessary measures from NEPCO's
side to make the project successful.

ANNEXES

I.  Logical framework planning matrix

II.  Organisational Chart of NEPCO and description oargy system in Jordan
lll.  Energy Portfolio & Projects
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Annex I: logical framework matrix

Institutional Building for the Electric Power System (NEPCO)

ENPI annual programme 2012
Support to the Implementation of the Action PlangPamme -
SAPP ll-Article 48 and Article 49

Beneficiary Country/ Institution: Hashemite Kingdowf Jordan/ Nationa Total budget: € I,M

Electric Power Company (NEPCO)

Overall Objective Objectively Verifiable Indicators Sources of Verification Assumptions
To improvement the performangezvidence of competition in theJordan Governmental reports
operation and maintenance of theroduction and supply of electricity Analyses of International
transmission network to meet the current g

. Organisations
challenges of demand and supply, while . . .
developing the internal and the Comparisons ~ with  baseline
Mediterranean electricity market assessments carried out in the

beginning of the Project

Project purpose Objectively Verifiable Indicators Sources of Verification Assumptions

To strengthen the institutional

operative capacities of NEPCO
assessing, developing/advisir
evaluating and implementing trainir
sessions, common work and study to
to EU member States, focusing on

following areas:

al

-. Integrating Renewable Energy
Technologies (RET) into the power
system and capacity planning

-. Strategic planning and Energy
Management best practice (Economic
dispatch etc.)

-. Using DTS (Dispatch Training
Simulator for Operation

-. Improving transmission system

ndhcreased capabilities and skills of

@perations - core staff trained and
gnstitutional / organisational structu
uis strengthened for development arn
tHmplementation of the updated tarif]
methodology and other linked
aspects of NEPCO'’s tasks.

Cooperation is enhanced among ti
NEPCO’s departments on one side
and with the Government of Jordan
on the other.

Further progress achieved towards
competitive electricity system in

terms of efficiency and reductions ¢
the losses.

byhe NEPCO staff in electricity sectarOrganisations (10)

Analyses of International -. NEPCO management remai

committed to  strengtheni
Jordan Governmental Reports professional and institutions
e standing.

ANEPCO Annual Reports

[ Acts and Minutes of the Project
Steering Committee (PSC).

EU Monitoring Reports

-. Economic conditions in Jorda
do not create obstacles to t
implementation of cost effectiv
operations principles.

. Institutional impediments d
not hinder NEPCQO'’s actions
the accomplishment of

"Einal Report of the Project.

Independent publications and it

reviews. operational duties in harmor
Articles in newspaper and/or | With EU acquis and bes
websites practices.

fMonitoring and Evaluation-- Financing of NEPCO |
Reports adequate to enable it to ta

ns
g

AN

nal

necessary steps for professio
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planning and operation

Institutional visibility NEPCO is
enhanced within the time scale of t
Twinning project

development and deliver i

regulatory duties effectively.

[S

. There is sufficient capacit
within ~ the  NEPCO  ang
companies to absorb
assistance provided

=<

ne

Results

Objectively Verifiable Indicators

Sources of Verification

Assumptions

1. Strengthened system capacity
integrate  energy  produced
renewable energy into the Transmiss
lines load management.

Best practice procedures on R

fronarmonization in power system is

glace; regulatory framework and gr
codes;

No of people trained;

operationalization through teste
models for RE integration is in plac

RETwinning Project reports

n Developed material
I(eorganisational set up, trainin
plan, training curricula, standa
operation procedure
38ommunication strategy, etc)

e-. Report containing Dat
collected and tested models

. Implemented Road Map fq
RE

. Staff able and motivated |
Sattend Training Workshops

g. Time &
rccommitments  are
managed

0]

Resources
proper

-. Staff shows active interest
aimproving technical &
management skills & knowledgs

i-.  Financing of NEPCO |
adequate to enable it to ta
necessary steps for professio
development and deliver i
regulatory duties effectively.

n

D

)

ke
nal
[S

-. NEPCO management remains

2. Enhanced capacity of NEPCO'’s st
to establish best approaches to strats
planning and management, with a foc
on economic dispatch and sched
dispatch

aRoadmap for
cgi@anagement
cywocedures;

strategic
and

ener
plannir

u?imulation program and model is
place to predict transmissio
congestions and costs;

No of staff trained and skilled i
economic dispatch, schedu
dispatch and unit commitment bas

gy. Developed Road Map fa
1@trategic energy management

Report containing Dat
irtollected and simulation model
n,

Training curricula
Operational Manuals, trainin
nmaterials (including TOT
lenaterial), minutes of th
etheetings, and attendance lists

rcommitted to  strengthening
professional and institutional
astanding.

-. Economic conditions in Jorda
do not create obstacles to t
implementation of cost effectiv
Yoperations principles.

1p)
he
e

o-. Supplying the data in a time
and reliable way for the upd

y

aJ:e
of the data evaluation,
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on EU best practice in;

Manuals and training of traine
program is in place

réb\greement

. Developed Energy Purchasmonitoring,

and quality o
service system
Adequate staff within NEPC(

(in terms of number of involve

3. Upgraded skills and capacity of t

technical staff in the usage, designing amgeration of the Simulator

operation of Simulators

hé&raining of trainers in the use af

No of staff upgraded skills i
Operation department

Case studies
Manuals and materials for training

Simulator is used for prediction
RETSs operation (models developed

nd. Training
Operational Manuals,
materials (including
material), case studies

=

lists

Df
)

curricula
trainin
TOT

-. minutes of the meetings, a
training participants’ attendanc

skilled persons) participating 1
&he activities of training and TO

nd
e

4.1 Enhanced transmission plann
procedure and management to maximn
efficiency, reduce cost and environmer
impacts

noraining of trainers on model
ik@recasting methodologie
tethabilitation and upgrading ¢
transmission lines, protectid
schemes, maintenance and con
systems

Prepared report on identified ways
reduce expenditure

M. Training
sOperational Manuals,
pimaterials (including
mMaterial), case studies
trol

best practices

curricula

trainin

TOT

. Developed Assessment rep
and report on identified ways
teeduce expenditure containing

4.2 Enhanced capacity and capabiliti®®orkshops (Training of trainers @

for systematic maintenance ad Cont
System (Balancing between demands
increased supply with limited capacity)

relstematic maintenance techniq
aB8€S and mobile substations etc.

No of people trained

Software and some tools (132 K
for Live Line Maintenance trainin
are in plac¥®

lists

- Training
/ perational Manuals,
. aterials (including

material), case studies
-. Purchased software

rn. minutes of the meetings, a
Ugaining participants’ attendanc

curricula

trainin

TOT

o0 @ U

'8 Some tools for training on live line maintenanai(e the line energized) for NEPCO 132 kV overh@adsmission lines are needed to avoid interrapsiosupply.
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5. Reduced power system vulnerability
shocks in an interconnected areas (Eg
and Syria)

tAeport on opportunities  an
Jyqunsequences of interconnect
power supply system

Data collection methodology is
place

Guidelines for power system analy
data is developed (power flow af

d. Developed report containin
addication on opportunities an
consequences of interconnec
power supply system

Developed guidelines an
Sigrocedures

ne. minutes of the meetings, a

voltage stability)

Procedure for harmonization :)FStS

interconnected systems, regulation,

training participants’ attendanc

g
d

ed

d

e

standard, accreditation procedure | is
in place
Workshop and No of staff attending
Activities Means Costs Pre-conditions

Component 1. Strengthen the system capacity to injeate energy produced from renewable energ)
technologies

1.1 Data collection, review, assess the load flonsaering the two scenarios of maximum and mininhoaa (e.g.
PV system integrated power supply) and supporinteegradations of RE in to the system generatpddty basec
on EU member States best practice (Simulation antpaterization)..

1.2 Examine and identify the transmission impastthea MW output from renewable resources will védepending
on resources type, location and time of the dagl,vaould not be dispatch during the peak model. &bdnducting
screening level study to be tested and scenarmddhbe developed

1.3 Prepare study on short circuit analysis (tacckhltbe system strength in handling large variatiohgeneration +

RETS and its impact on power quality such as fliciggand harmonics;

1.4 Prepare study with the technical staff on titerconnected points for renewable energy resowated#ferent
locations

1.5 Conduct stability studies concerning the dymamnd transient behaviour during grid disturbaneesl
disruptions to guide the technical staff in undamging the technical effects of RET generated edggt into the
system (Simulation)

YNEPCO management
committed to developing an
strengthening use of Incenti
Based Regulation

Staff able / committed to atter
Training Workshops

Time & Resources commitmen
are properly managed

NEPCO experts show acti
interest and is motivated
improving skills & knowledge

remdi

d

ts

n
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1.6 Discuss and study the Wind Turbine generatpegymodel (Wind Power Plant dynamic Modelling Typej
the PV Solar Generation modelling “PV System Madgll

1.7 Conduct a 3 days workshop and train NEPCO &t piactice on RE Harmonization in power systentéms
of planning and optimization of the generation-exgan plans based RE integration)

1.8 Setting up of a roadmap for renewable enemtgglation for NEPCO’s management, operationalragdlatory
procedures

1.8 Assist in upgrading the capacity and skillshaf technical staff of NEPCO in order to implemtirg developed
strategy of energy mix including energy producefiRE;

1.9 Upgrade the Knowledge and skills of NEPCO degrated RE such as PV and wind, while and brireg {
capacity to the level necessary for clear implaiagon on the following

- EU internal energy market and corresponding requents for regulatory authorities

- best practice procedures on load managementraerdyeproduced from RE as applied in regulatoryhautties in
the EU Member States;

1.10 Prepare study tours and visits for the tectsiaff in European member states advanced imBfEconnectior
to Grid (3 from each department concerned)

Component 2: Institutional strengthening and capady building of NEPCO in load management and
Cooperate Energy Management Practice (Economic disgch, scheduled dispatch and Unit commitment).

2.1. Support the planning operators, productiommlagy and dispatch staff in setting production plag
schedule (switching the unit, batching, min load)et

2.2. Introduce staff to the best practice, inatgdihe Cooperate Energy Management practice inatipes,
maintenance and load management to enables real*tnmergy management”, discover wasteful energyinga
money, reference is made to unit commitment

2.3  Assist the staff in transforming raw energyadaito actionable information; understand consuompt
history, patterns and costs.

2.4 Review and assist the staff in the use ofil@etdaransmission model of NEPCQO’s power systemiteé
appears it does not utilize a production simulapoogram to estimate magnitude, duration, time lacdtion of
transmission congestion. In addition, estimatel®west cost of dispatch of the system that accofantthe T. and
effects on production costs in case of expansiaemioval of transmission facilities.

NEPCO management
committed to developing an
strengthening use of Incenti
Based Regulation

Staff able / committed to atter
Training Workshops

Time & Resources commitmen
are properly managed

NEPCO experts show acti
Y é'nterest and is motivated
Improving skills & knowledge

2.5 Assist NEPCO to assure reliable supplies aligiable costs, increase energy efficiency and thdsice cos

remai

d

ts

n
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(during the mix of energy resources which is tadspatch, the combined cycle percentage is aro0ft @ver the
total system generation, this has a negative impade load the unit during the minimum load.. Fmatter will
increase even more during the generation from RE).

2.6  Review and assess the tariff structure basddad managements as currently it maintain
usage during the morning and evening time

a regifior

2.7  Develop Standard Energy Purchase Agreement) EPAespective Renewable Energy Technologies
2.8  Guide the staff and management in setting tgtrificture for Small and Medium Industries.
2.9 Organize in cooperation with other entities kgbop to promote and encourage the public pri

partnership in developing investment schemes aRd IP

2.10 Design and prepare study tours and visitsddechnical staff to EU member states to traoh@rgrade thei
skills within the mandate (7 persons)

vate

Component 3: Institutional strengthening and capady building of NEPCO in usage, design and operationf
Simulators

3.1 Develop the capacities of trainers at NEPCJooecasting and load management to the best peaofi&EU
member states, using the Simulator (20 techntedflia the control room)

3.2 Gain practical skills through exercises andpare case studies to advance the knowledge on &wn
designing and operation

3.3 Prepare curricula ad manuals for training ahtrs (20 staff from the Operation-Dept.)

3.4 Expand and build up the capacity of the staffrtanage specific software platforms and utilizeiotes
technological tools for responding to and managingis of electricity supply by considering sceaarand
alternatives solutions using Simulators

3.5 Assist the company to develop the best ownagmbr to realize energy opportunities using simutaevorkshop
of two days).

3.6 Organize a study tour to similar EU setup/orgion for increasing the capacity and gainingwiedge of|
Simulators use (7-staff)

NEPCO management
committed to developing an
strengthening use of Incenti
Based Regulation

taff able / committed to atten
raining Workshops

-

Time & Resources commitmen
are properly managed

NEPCO experts show actiy
interest and is motivated
improving skills & knowledge

Component 4. Maximizing efficiency to reduce use,ast and environmental impact —Transmission Systen
and Maintenance (Balancing between increasing demds and limited capacity)

NNEPCO management
committed to developing an
strengthening use of Incenti

4.1.1 Assess the transmission planning procedudetain the staff on the implementation of bestcpca

remai

remai

d

ts
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according to European member states (e.g. Grid @odeconsider system analysis for Voltage stabalitg
study generation scenarios.

4.1.2 Review NEPCO'’s load forecasting methodologies account for extreme temperatures by study
correlation between temperature and demands

4.1.3 Review and assess the microprocessor baskdotegies and other equipment to make the powee
reliable and deliver good quality

4.1.4. Assist NEPCO in making effective use okitssting transmission systems as obtaining newtsighway is
becoming quite difficult due to the opposition fraine friends of environment.

4.1.5 Guide and assist in identifying protectedpatf transmission lines to avoid environmental ages.
4.1.6. Prepare new ways for rehabilitation and agmg of transmission systems, e.g. (tower's proB)eas

Based Regulation

currently NEPCO is looking for ways to reduce expames. Value for services (VoS) and Expected
Unserved Energy (EUE) could be used to determieeutbpgrade and mitigate a transmission overload or

voltage problem for N-1 condition.

4.1.7 Assess and review the Using of poles instfaluge towers (design of poles with simulatorsigte
software)

4.1.8 Train of trainers in identify protection systs and sensors to reduce the thefts of tone gaddsteel los
every now and then (in this year almost 200 tonexe\stolen)

4.2.1 Assess and critically review NEPCOQO’s setup ffmaintenance, control system operation and priote
schemes, while guiding the staff to develop altévea and improve its procedural setup

4.2.2 Support the transfer of best practice maarnea operation in Europe as currently the maintsnas done
manually by opening, which complicate the operation

4.2.3 Advising and guiding on the know how avaiipand high tech equipments to identify the peshlbefore
it comes.

4.2.4 Support and prepare the staff on the effesttgs of mobile substation, to reduce ad managmalein an
efficient manner. And promote its use within NEP€@ianagement.

4.2.5 Train and evaluate the current SubstationtrGb8ystem (SCS ) for 400 KV as currently no supggstem ig
available for operating SCS ( 3-4 SCS are avai)alikés system is shared with other departmentsthackfore,
there is a high need to upgrade the skills of theig& concerned on it,

Uy

4.2.6 Assist in identifying and acquiring softwdioe the new maintenance schedule and tools fonitrgiin Live

Staff able / committed to atter
Tmaining Workshops

Time & Resources commitmen
mere properly managed

NEPCO experts show acti
interest and is motivated
improving skills & knowledge

d

ts

n
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line maintenance (132 KV)

4.2.7 Training and advising on Live-line mainterarfior the transmission lines and substation a 400aKd 132
KV,

4.2.8 Organize a workshop and provide training gpgtading of the Staff's skills in Cables/Jointbtaintenance
There are more than 50 substations with 400 KV B3l KV. This part represents an essential elenre
maintenance operation, in particular accidentseffmerience and no training is received yet)

4.2.9 Organize ad prepare study tour to similardetlip to gain knowledge and advance their skillgrotedural
maintenance and control system operations (5 mapssible for the planned training)

nti

Component 5: Reduce System vulnerability to exterdashocks, in interconnected neighbourhood countrie
(Area with Egypt and Syria import of electricity)

5.1 Assist NEPCO's staff to critically analyze bolie opportunities and the pitfalls that emerge miverking
within interconnected neighbourhood energy supp$fesn and technology to respond to crises

5.2  Assist NEPCO in establishing guidelines for powystem analysis data to help assure consistand
accuracy of data required for power flow and dyitastability analysis in interconnected neighbogrgountries
(e.g., generation and load management)

5.3  Train the staff in the departments concernednformation overload: verification, analysis, addcision
making in Real-Time (2 days workshop)

5.4  Prepare harmonized regional regulations, cddpractice and accreditation procedures in an nategl
market including standards and quality improvements

5.5  Assist NEPCO to extend the guidelines to aifiterconnected neighbouring countries.

5.6  Assist NEPCO in the implementation of the depetl guidance/ law for regional regulation, staddation

and accreditation

5.7  Study visits to MS for 7 NEPCO experts, asrafiin the specific component/activities concerned

sNEPCO management
committed to developing an
strengthening use of Incenti
Based Regulation

Staff able / committed to atter
/Training Workshops

Time & Resources commitmen
are properly managed

NEPCO experts show acti
interest and is motivated
improving skills & knowledge

remdi

d

ts

n
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Annex Il Organisational Chart and description of NECO and energy system in Jordan

NEPCO - Tasks and Duties

Planning, Construction, Development, Operation &iltenance of the National Electric
Transmission Grid.

Purchase the electricity generated by generatiompanies & IPP’s and sell this energy to
distribution companies and big consumers.

Power exchange with neighbouring countries thranggrconnection tie lines.

Purchase of Natural Gas from sellers and suppliyitaggthe power generation companies.
System Operation.

Independent Power Producers (IPP).

Investigate new competitive markets, in order ttvaat and embark upon new energy
projects including rural electrification and th@egvable energy projects at a larger scale

Manage development projects and/or provide speeidlservices as needed.

The above does include: selecting and providingept@ersonal, organizing and implement
capacity building training programs in technicalemgiions, safety & quality assurance,
financial matters, accounting & auditing, procur@mé& contracting, logistics, warehouse
management and administrative fields.
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NEPCO Hierarch
‘ Board of Director$

l

‘Managing directdr

Governance & Strategic

Planning Legal Dept.
Tenders Committee 4—| Internal Audit Dept. |

Secretarial Dept

Technical & Administrative

. . \ :
‘ Financial Dept; Support Services Dept.

- - A 4{ Transmission Division
‘Operatlon & Planning D|V|S|o|n7
I
! ! ! ! )

Power Sys | Production || Operation [| | Control & [ | Operating
Planning Planning Dept Telecom Studies

Dept Dept Dept Dept

Figure (..) Organizational Chart for the Institutiof NEPCO

B GEMERATION
- CEGCO
- SAMEA
- ARS
- QATRANA

Power Station [

| B TRANSMISSION

NEFPCO |

Distribution
Substation

B COMMERCIAL & INDUSTRIAL B OETREITEN]

BUSIMESS CONSUMERS

- JEPCO

- Steel Factories - IDECO

- Cemernt - EDCO
Factories

- Fertilizers Ca's

RESIDEMTIAL CONSUMERS

Figure (2.)  Organizational chart for Energy Systardordan
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NEPCO'’s valuable Facilities
-. An Executive Information System (EIS).
-. Geographical Information System (GIS).
o Computer operation room.
o Aided drafting and design facilities (CADD).

o Electrical workshop for configuration, testing amegairing of protection relays and
electrical meters.

o Electronic workshop for repairing of electronic a@swr

o Insulation oil tests laboratory for doing all nes&y tests by a qualified staff for the
electrical insulating oil in accordance to the I&@ndards to ensure a long service
life for transformers.

o Training centre, including software tools and Siatots
o Power Line software of overhead transmission lines.

e In order for Jordan to be able to address the néad®nergy of its most vulnerable
population, while also maintaining fiscal discigiand investing in longer term growth and
successful duties, efforts must be made to incréeesefficiency of the technical staff at this
point in time and to run the system more effectivaid efficiently.

* In this regard, NEPCO is exploring the potentialdanore targeted technical assistance and
twinning programs, while at the same time examinvays to ensure that the benefits of
green economic development, including the generatibpower from renewable energy,
reach people in the less privileged areas of thatry.

* Along these lines, the EDP emphasizes the needrfomproved enabling environment for
business and investment with the objective of ecimgthe competitiveness of the economy,
starting with energy. In the short to medium-tertine government's key challenge, in
addition to implementing the political reform agani$ to create fiscal space in order to
protect against external shocks and to safeguardithrenhancing capital spending while
also enhancing the efficiency and effectivenessoofal protection systems.

* The strategy is urging a need for additional investt for the period 2012-2020: it is
estimated at between 13,268 and 17,335 million i, i.e. one billion dollars annually,
distributed as follows: 3,399 for oil upstream atwmvnstream, 4,817-5,808 for electricity,
2,461 for natural gas, 1,415-2,115 for RE (mairdy électricity generation), 76-152 for
energy efficiency, and 1,400-3,800 for oil shaldweTmajor part of these investments is
expected to be financed by the private sector. Anthat contexts the Risha gas field is
considered to be further developed with foreigriras.

* However, crude olil, oil products and natural gagehaow to be purchased at prices which
gradually become close to global market pricesmEet this new challenge, the Government
has developed a draft energy sector strategy, plaiegd above; two important goals have
been announced: RE should reach 10% of primaryggraipply in 2020 and 20% energy
savings should be obtained the same year, compaedrent trends.

« The table below represents the numbers of intdomptecorded in different years.
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Introduction to Management Energy System in Jordan

Three generating companies:

Central Electricity Generating Company (CEGCO)gmrlly fully government owned, was partly
privatised in September 2007. Samra Electric Pd3areration Company (SEPGCo) is planned to
be privatised during 2010, but not yet and Ammast Power Plant (AES) is the first IPP, with a
capacity of 370 MW; this project is in commercigleoation since September 2009. A second IPP
(373 MW) at Al-Qatrana is under construction sifk@ch 2010. In 2009, total generation split into
steam turbines 46%, combined cycles 40.3%, gasneshl3.3%, and renewable energy (mostly
hydro) 0.5%. Net imports were 244 GWh. More detailighe generation, see figure no (2) below.

Generation
11%

<T

Fig (3)-Generation
Total fuel consumed by power plants in 2008 wa$ 3alllion toe, splitting into natural gas 2,705
thousand toe (82.2%), heavy fuel oil 573,000 to4%) and diesel oil 16,000 toe (0.4%). The
average cost of generation was 43.4 fils/lkWh in&@d which fuel 35.4, i.e. average of natural gas
and HFO), + transmission 4.4 fils’lkWh. This is aication of the cost of energy with which
electricity from renewable energy will have to catg and energy management practice has to be
enforced. While in 2011, the natural gas imports had reach 848.5 toe yyhieeel 1284.2 toe, and
diesel oil is 960,000 toe. This explains the cridienergy in the country.

Figure (4) represents yearly. Weekly and daily |destribution during the day from 2008-2011.

7 These figures had been taken from NEPCO Annual Report -2011 provided by the technical staff.
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2660 WCELUAEL T ® Eveni
2530 £ 7o 2518 Y g vennd

8.3% 2337 15.29 ® Morning

10.8% 2109 2185 ® Minimum

0.99 3-1% 2090 2119

988 954
6% 7%

Fig.(4)a

Daily Loading

Fig.(4)b
The above represnets the peak at summer and wiiatiee. note that the daily load between 11:30
am and 8:30 pm in summer and winter is almost dinees.

43



Note: the morning peak from 11:00 am to 15:00, evkile evening peak from 16:30 to 21:30 and a
minimum load from 4:00 until 7:00 am (summer).

The maximum load of the system more than double@nnyears (i.e. an average annual growth of
7.7%). Generating units have reached very goodadikily factors, e.g. close to 96% for steam
turbines and 93.6% for gas turbines. But at theestaimme, the transmission and distribution networks
losses have reached 15.9% in 2008.

Three distribution companies

Electricity Distribution Company (EDCO) in the sbhuand east of the country, and Jordan valley
(~75% of country): ~13% of total sales and owed bywe&oement 100%. Jordan Electric Power

Company (JEPCO) in Amman area (concession unti2P@5% of sales; 100% private ownership.

While Irbid District Electricity Company (IDECO) ithe north of the country: (concession until

2011) ~23% of total sales; original ownership wa8o58§overnment, 27% municipalities, 18%

private. See figure (5).

Distribution by companies

3% Distribution Sectors

14%__
JEPCO

Domestic
17% Industrial ®IDECO

m Commercial
EEDCO

_/ Water Pumping
25% M Street Lighting

Figure (5) represents the distribution sectorssdrade of companies. Demand splits into househdlds3
industry 27.7%, commercial 16.0%, water pumping%.government 6.9% and street lighting
2.5%.

IDECO
JEPCO
EDCO

Figure (6) Interconnections Energy Systems
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Following the publication of the renewable energy a&nergy efficiency law (n° 3, 2010), two
important issues (among others) will be subjectdigcussion and possible decisions from the
Government: The Government has not yet stateddifainwhat price electricity from wind and other
RETs would be purchased at a fixed rate (“feedanfft), for instance for direct proposals
submitted by investors to the MEMR. A study hasrbeemmissioned by the MEMR and the ERC
about indicative prices and their posting for fetlRE based IPP candidates. Therefore,
Interconnection studies about acceptable toleréorceariations of technical grid parameters caused
by fluctuating power input to the grid have to bepared, and standardized Energy Purchase
Agreements [EPA] with Independent Power Provid&P$] have to be developed for the different
RETSs. See figure (6) for more details on the imderection schemes in Annex (1).

Natural gas

The National Petroleum Company (NPC) exploits tidy alomestic gas field at Risha, which
supplies the nearby electric power plant, with pac#ty of 150 MW. In 2009, an agreement has
been signed between British Petroleum and the NaltiBetroleum Company to further develop Al
Rishah Field. The Al-Fajr Company was granted ay8@r concession to build and exploit the
Jordanian section of the Arab Gas Pipeline (AGR3PAow supplies 2.4 bcm per year, with plans
to expand deliveries up to about 3.5 bcm/yr. Alrldgo has an 18 year exclusivity concession to
directly supply gas to larger customers (power fslaand industries). The present capacity of the
AGP is sufficient to supply Jordan up to 10 bcniatural gas accounts for more than 80% of
electricity generation. The AGP is now connecteth® Syrian gas network, although it faces some
challenges. Studies have been carried out to estadphs distribution networks in major cities, and
for gas conversion of vehicles.

Petroleum

The National Resource Authority (NRA) is the puldidministration regulating the upstream sector
based on the hydrocarbon code. The National Petroleompany (NPC) is a fully state-owned
company established in 1995 to carry out oil arglrgaearch, exploration and production inside and
outside Jordan. It has a concession area to thteaast of the Kingdom, which covers 7,000 km?2,
including the Risha Gas Field (1,500 km?). The esson period is renewable and lasts for 50 years
effective since 1996. Following a period of diffites for Jordan to attract oil exploration
companies in the years 2000-2005, concession righite been granted for search, exploration and
production to oil companies in six areas, underdpotion sharing agreements in case of foreign
companies. The majority of oil exploration areas hmeen marketed and promoted with the
exception of Jafr area which is so far open.

In the field of Oil Shale, eight companies havensidy memoranda of understanding with the
government, represented by the Natural ResourcéiSoAty, to prepare feasibility studies for oil
production from oil shale, using a surface didgtiitia technology, in Al-Lajjun and Al-Atarat areas.
Shell was also granted a concession for deep aiésxploration (special law in the Official Gaeett
on 16/8/2009).

Jordan Petroleum Refinery Company (JPRC), a puiiareholding company whose shares are
owned by the Jordan Social Security Corporation @ainhte Jordanian and foreign investors, owns
and operates a 50-year old refinery at Zarka (t@phcity 0.5 Mt/yr, effective at 0.45 Mt/yr). Zark
used to receive Iraqi crude by trucks and since828Gupplied by trucks from Agaba; crude oil is
purchased mainly from Saudi Arabia. The pipelinrerfrSaudi Arabia (Tapline) has not been in
operation since 1990, and no agreement has beelmectavith Saudi Arabia for its rehabilitation; the
same happens with the former pipeline from IradqRQRIso owns storage and logistic facilities.
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Renewable Energy

Present hydropower installed capacity (10 MW) igsel to the total potential of available sites
(except the Red Sea-Dead Sea project, which wditéd @ 400-800 MW capacity). But other forms
of renewable energy have an attractive potentiaf: Wind energy, the total potential of six sites
assessed so far is estimated at 1,000-1,200 MW.mbfe sites are under assessment and
investigation (while the existing wind energy inlgd capacity, operated by CEGCO, reaches 1.445
MW, with an annual production of only 3.2 GWh. Téaar potential is estimated at 1,000-1,200
MW, for electricity generation only (only some 1B¥ systems have been installed so far, with a
total capacity of only 1 MW peak). In addition, aolhot water and heating systems could be
developed under excellent economic conditions lib@lding categories, as well as for pre-heating
water and steam in industry. Electricity generato@msed on urban solid waste now reaches a 3.5
MW capacity. Expansion is possible and planned. athok geothermal springs do exist, but their low
enthalpy would not allow commercial power developmédeep drilling and investigations are
envisaged. Using geothermal energy for air congitig (heating & cooling) by heat pump
technology would be a possibly viable option.

Energy Efficiency

Energy consumers in all economic sectors (industheuseholds, commercial sector, Government
buildings, public and private transport, and adtioe) have made limited efforts to save energy and
improve energy efficiency related productivity.dddition, virtually no investment to combine heat
(steam) and electricity generation [“Co Generatjdms been undertaken, particularly in industry,
because of low electricity tariffs and lack of athecentives. This situation is partly due to the
ability of the Jordanian Government to have managmess to petroleum and natural gas resources
from the Region (including Iraq) at below markeicps, and habits taken by consumers (one
significant example was the introducing of eleetibeating at bad overall process efficiency, as
prices of natural gas from Egypt were passed todbielential electricity tariffs in 2007).

A Renewable Energy and Energy Efficiency Tempotaay was passed in February 2010; this law
deals with two issues: i) conditions under whiacticity generating facilities based on RET can be
financed, constructed and connected to the grid, ignthe creation of a Jordanian Renewable
Energy and Energy Efficiency Fund (JREEEF); the m@duof Ministers will issue by-laws
necessary for the execution of the provisions efREEE law, including “procedures and measures
for energy conservation and energy efficiency i@ Warious sectors” (Article 17), as well as other
legislation necessary to support the developmeRiEoand EE.
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Annex Ill : Energy Portfolio & Projects

Enerqy Portfolio &

Projects

No

Project

Main objective

Progress made

Budget

Time
frame

Bilateral pro

jects

Capacity Building for
the National Energy
Research Centr
NERC (Twinning)
EuropeAid/125624/C
A/ACT/JO Twinning
priect:.JO
07/AA/EYOQ7

eadministrative,
operational and expe

in an
socially
environmentally

economically
and

obtain
Systems Laborator
Accreditation inline with
international
best practices in attem
to assist Jordan i
meeting its
commitments under th
EU-Jordan Associatio
Agreement
European

action plan

institutional capacity in
order to meet the energ
challenges facing Jorda

and

Neighbourhood policy

The project attempts toProject seems t
yenhance NERC's overallbe

moving
positively, and
INERC
with

the TA

Greece.

The main

sustainable way and tacomponents of thi
Photovoltai¢ project touch on:

¥1: Institutional
strengthening and

and  EU capacity building

Dtor NERC

2. Provide
assistance in the
Crield of Energy
1Efficiency

3: Building the
capacity of the
NERC in Wind
Energy field

4: To build the
capacity of the
Photovoltaic
systems Division

is please

jyrovided by the
IrCRES centre from

p800,000 €

\"2J

01/04/2008

30/07/2009

Capacity-Building in
Wind Energy ang
Concentrating Solg
Power (CSP) in
Jordan , CRIS no
2010/20479

and sustainable use
ralternative
resources
:while  The

Jorda
specifig

in

the National Energ)

and facilitate the

to support the rationalFinancing

phgreement signe

energyon 31 May 2010

njmplementation

will start in

objective is to supportJanuary 2011, with

the Technica

Research Centre to stgehssistance

component.

10,000,00
do €.

2010-2013
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implementation of the

Renewable Energy
section in the 2007-2020
energy strategy for
Jordan
Support to the JordanTo support JordanisThis is a centrally 1,000,000 | Project no.
Nuclear Regulatory initiatives on safe use ofmanaged initiative €. MC2.01/08
Commission or nuclear energy under the Nuclear is part of
Nuclear safety Safety unit in this
Project no. JO3.01/08 Brussels. The financing
managed by HQ Delegation helped agreement.
conduct a
workshop in
March 2008 on
this topic followed
by a mission in
June to prepare an
identification fiche
for the propose
project, Financing
agreement signed
in July 2009.
Renewable energythe general objective ofFinancing 35,000,00 | Under the
and Energy Efficiency the programme is tpAgreement signed0.0 € 2011-2013
programme in Jordancontribute to the in December 2011, NIP, and
REEE development andand contains 8
implementation of implementation sector
effective policies so thatstarted, under the budget
Jordan is able to reaglguidance of the support
renewable energy arjdprogramme component
energy efficiency goalssteering committee for 29M
set by the Government Euro for the
for 2020. first time in
the EU
The programme has two support to
complementary specific energy
objectives: sector.
-Assist Jordar
Government to complete
already undertaken
institutional and

legislative reforms, with
a view to create the be
possible enabling
environment to mobilisé
public and private actor
to achieve goals of 109

S e
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renewable energy and
20% of energy savings

in 2020.

-Contribute to full scal
implementation o]
activities to  induc
behavioural changes and
to foster investment
towards production an
use of energy
regulations an

standards; R&D; fiscal
and financial incentives
for demonstration and
“full market”
investments, duly
prepared by studies and
audits; information and
public awareness;
training; monitoring and
strategy adjustment; and
thereby demonstrate the
feasibility, benefits and
sustainability of new
technical solutions.

Regional Projects

Euro Arab Mashreq
Gas Market Project
EAMGMP

To contribute to the The project has
integration of the gassuccessfully

markets of  Egypt| managed tc
Jordan, Lebanon andestablish a centr
Syria in view of creatingin Damascus tc
a regional internal gaswork on
market to be integratedelaborating a Ga
with the EU internal gasMaster Plan for
market the region ang
encourage networ

development, ta

regulatory marke
reform in view of

accompany the
legislative
harmonisation an
legislative
preparatory
actions for

5 7,000,000
€

~

facilitating the

February
2006 -
December
2009.
Note:
2% phase
was posed
due to the
political
changes in
Syria which
hosts
currently
the
programme
centre.

the
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creation of a
competitive  and
efficient Arab gas

market to be

EU natural gag
market when
conditions permit
and to

know-how
expertise

beneficiary
countries

(currently,
second phase
being prepared)

and
to

a

integrated to the

transfer

the

D

S

Energy Efficiency in
the Constructior
Sector programme
(MED- ENEC)

to give a boost to energ
efficiency measures an
to the use of sola
energy in the
construction sector, i
order to reduce bot

energy supply
requirements and

the environment of air|
conditioning
installations

thenet-works in the
ever-growing impact onconstruction and

yT'he project
dvorked on :

r- Regional and
sub-regional
ninformation,
hcommunication
and cooperation

-energy sectors
among the MEDA
countries and with
the EU-member
states are
established.

- Policy
instruments,
standards and
incentive measure

regulatory
framework
orienting on the
relevant topics ang
guidelines for
energy efficiency
in the construction
and building
sectors are
available for
adoption by policy

within an adequate

4,000,000
€

[72)

)

makers.

January
2006

October
2009 (Phas¢
1)

January
2010 (Phasé
2 start)

A4

A4
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- New services and
businesses and
technology
cooperation
between European
and MEDA
partners are
established to
support
communities, real
estate developers
and building
owners with
comprehensive
and cost effective
services.

- Best practices
and new
technologies as
well as integrative
approaches are
demonstrated and
documented
through pilot
projects.

- Increased public
awareness on and
civil society
participation in
climate-oriented
building
techniques and
EE/RE use in
buildings.

- Assured visibility
of the EC-
contribution to the
Project and
transparency in th
information  flow
to EC

D

- a second phase

was approved and
started in 2010

Support  Jordan
together with the
League of Arab

Nov 2010-
Nov 2013
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States and MED¢t

EMIP & RCREEE
to develop ang
implement a
National Energy
Efficiency Action
Plan.

MED-EMIP  Energy| The overall objective of
integration the project is to support

market
project

the implementation of
the Euro-Mediterranean
Energy Partnership’s or
key energy policy and
industry issues.

The project will be at
the core of the
implementation of the
EU-MPC energy
cooperation, having a
catalyst role with
particular emphasis on
enhancing energy
security and
sustainability.

In conjunction with the
activities of the MENA
Regional Centre of
Excellence for
Renewable Energies ar
Energy Efficiency
(RCREEE), MED-
EMIP will help both
parties to address the
challenges of securing
energy supply,
promoting sustainable
development and giving
a boost to the regional
integration

Renewable energy

Help on
preparations for
workshop on oll
shale in April 09,
and then helped tc
establish the OIl
Shale Regional
Cooperation
Centre OSCC in
April 2010,
including Jordan,
Egypt, Syria,
Morocco and
Turkey

Help Arab States
on Energy
Efficiency
strategies and
procedures

Help Jordan on

schemes, financia
modelling, tariff
structure, latest
technologies, and
awareness to
Decision makers

Support Jordan
together with the
League of Arab
States and
RCREEE & MED-
ENEC to develop
and implement a
National Energy
Efficiency Action
Plan.

Nov 2010-
Nov 2013

MSP Mediterranea

n -Develop

renewable

Help fatditdne
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solar plan

energy (RE) generati
in the region at a sca
of implementation
capable in the first plac
to contribute
significantly to cope
with  the increasing
energy demand in th
Mediterranean  Partne
Countries (MPCs);

- Contribute to
developing an integrate
"Euro-Mediterranean
electricity market”, both

own electricity need:s
with renewable energ
sources (mainly solar
and potentially to expor
part of the electricity
produced with
renewable energ
sources to consume
countries, including the
EU

for satisfying the MPCg'

pproposed
ddentification

mission in  April
e09

y A new EU project
enamed "Paving th
sway for MSP
started in
November 2010

D

1%

Nov 2010-
Nov 2013

RCREEE:
Centre for Renewabl
Energy and Energ
Efficiency

Regional With

support  from
eGermany, Denmark an
yEC, this centre s
designed to  foste
cooperation ang
development of
renewable energy an
energy efficiency within
the Euro-Med region.

Help Jordan
ddevelop RE and
5 EE at large.
r

)
f Support  Jordan

dogether with the
League of Arab
States and MED¢
EMIP & MED-
ENEC to develop
and implement a
National Energy
Efficiency Action
Plan.

2" Half of
2010

Cleaner, energy -
saving Mediterranea
Cities

Enhance Local
nauthorities in the
Mediterranean region t
develop and implemer
sustainable energy ar
C02

Identification

stage: ongoing
o)
It
nd

reduction policies a

[v)

39Q 2010
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well as to participate if
the Covenant of Mayors.

—

It is also expected tp
increase awareness
the importance  of
fostering sustainablg
energy and C02
reduction policies, and
of the Covenant of
Mayors initiative among
the local authorities of
the cities in  the
Mediterranean region

f
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