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gef GLOBAL ENVIRONMENT FACILITY 1818 H Street, NW

INVESTING IN OUR PLANET Washington, DC 20433 USA
Tel: 202.473.3202

Fax: 202.522.3240/3245
E-mail: Nishii@TheGEF.org
www, TheGEF .org

April 28, 2014

Dear Council Member;

UNIDO as the Implementing Agency for the project entitled: Malaysia: GHG Emissions
Reductions in Targeted Industrial Sub-Sectors through EE and Application of Solar Thermal
Systems, has submitted the attached proposed project document for CEO endorsement prior to final
approval of the project document in accordance with UNIDO procedures.

The Secretariat has reviewed the project document. It is consistent with the proposal
approved by Council in June 2012 and the proposed project remains consistent with the Instrument
and GEF policies and procedures. The attached explanation prepared by UNIDO satisfactorily
details how Council’s comments and those of the STAP have been addressed. I am, therefore,
endorsing the project document.

We have today posted the proposed project document on the GEF website at
www.TheGEF.org. If you do not have access to the Web, you may request the local field office of
UNDP or the World Bank to download the document for you. Alternatively, you may request a
copy of the document from the Secretariat. If you make such a request, please confirm for us your
current mailing address.

Sincerely,

e

Naoko Ishii
Chief Executive Officer and Chairperson

Attachment: GEFSEC Project Review Document
Copy to: Country Operational Focal Point, GEF Agencies, STAP, Trustee
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REQUEST FOR CEO ENDORSEMENT
PROJECT TYPE: Full-sized Project
TYPE OF TRUST FUND:GEF Trust Fund

For more information about GEF, vidiheGEF.org
PART |: PROJECT INFORMATION

Project Title: GHG Emissions Reductions in Targdtatlistrial Sub-Sectors through EE and ApplicatibSolar
Thermal Systems in Malaysia
Country(ies): Malaysia GEF Project ID: 4878
GEF Agency(ies): UNIDO  (select) (select) ERSAgency Project ID: 120264
Other Executing Partner(s): KeTTHA, MoSTI, MIGHT, Submission Date: 12/20/2013
UKM, FMM, SIRIM Resubmission Date: 3/21/2014

GEF Focal Area (s): Climate Change Project Durglitumths) 60 months
Name of Parent Program (if Project Agency Fee ($): 400,000
applicable):

> For SFM/REDD+_]

> For SGP ]

> For PPP []

A. FOCAL AREA STRATEGY FRAMEWORK *

Izoob(}:LQ\:gz Expected FA Outcomes Expected FA Outputs -IELunS(; Am%rl?:tt ) Cofm(;;] cing
CCM-2 Outcome 2.3: GHG Output 2.3: Energy Savingy GEF TF| 1,775,000 7,970,000
(select) emissions avoided, Achieved.

Indicator 2.3: Tonnes of

CO, equivalent.
CCM-3 Outcome 3.1: Favorable | Output 3.1: Renewable GEF TF 125,000 530,000
(select) policy and regulatory energy policy and

environment created for | regulation in place.

renewable energy

investments;

Indicator 3.1: Extent to

which RE policies and

regulations are adopted ar

enforced (score of 1 to 5).
CCM-3 Outcome 3.2: Investment | Output 3.2: Renewable GEF TF| 2,100,000f 11,500,000
(select) in renewable energy energy capacity installed.

technologies increased;

Indicator 3.2: Volume of

investment mobilized.

Total project costs 4,000,000 20,000,000

NP

Project ID number will be assigned by GEFSEC.
Refer to thé=ocal Area Results Framework and LDCF/SCCF Framlewtien completing Table A.
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B. PROJECT FRAMEWORK

Project Objective: To reduce GHG emissions by promiing and demonstrating sector-specific EE improvemets and

solar thermal technology utilization in industry.

Grant Trust Fund Grant Confirmed
Project Component Type Expected Outcomes Expected Outputs Amount Cofinancing
(%) (%)
1. Development of a| TA Policy papers and 1.1 National counterparts | GEF TF 120,000 525,000
regulatory financial incentive supported to develop thre
framework and schemes established policy papers on solar
financial incentive and endorsed by thermal energy;
schemes to facilitate stakeholders.
solar thermal energy 1.2 Two financial
utilization and incentive schemes
thermal energy focusing on solar thermal
efficiency. applications developed.
2. Awareness raising TA Awareness and 2.1 Training programme | GEF TF 886,000, 2,175,000
and capacity building capacity of on energy savings based
programme relating equipment vendors, | on process heating and
to process heating service providers, cooling conducted for
and cooling industry service providers,
optimization and management, plant | consultants and industry i
solar thermal energy engineers, and selected sub-sectors; 50
utilization. financial institutions | equipment vendors, 100
in 5 targeted users and 50 experts
industrial sub-sectorg trained
strengthened and
utilized. 2.2 Training programme
on solar thermal
technology conducted for
equipment/ component
suppliers, service
providers, consultants ang
industry in selected sub-
sectors; 30 equipment
vendors, 80 users, 40
experts trained
2.3 Awareness raising
events organized for
industry management and
financial institutions on
investment in energy
savings and solar thermal
application.
3. Demonstration an( INV Thermal energy 3.1 Energy saving GEF TF 2,740,000 16,200,000

scaling up of sector-
specific energy
efficiency and solar
thermal energy
utilization in targeted
industrial subsectors

efficiency and solar
thermal technology
demonstrated and
deployed in 5
targeted industrial
sub-sectors.

measures and investment]
projects implemented in
about 40 factories;

3.2 Of these 40 factories,
around 10 implement solq
thermal demonstration

projects, with a total
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installed solar collecting
area of 10,000 m2, and a
life time energy
generation of 360,000 GJ

3.3 Case studies prepare
and presented under outp
2.3 to raise more
investment in EE and solg
thermal integration using
the trained capacity and
various financial incentive
schemes created.

4. Monitoring and TA Adequate monitoring| 4.1 Regular monitoring GEF TF 64,000 100,000
Evaluation. and evaluation exercises conducted
mechanisms are in | according to GEF and
place, facilitating UNIDO requirements
smooth and prepared.
successful project
implementation and | 4.2 Mid-term and final
sound impact. project evaluation
conducted.
Subtotal 3,810,000 19,000,000
Project management Cost (PM( (select) 190,000 1,000,000
Total project costs 4,000,000 20,000,000
C. SOURCES OF CONFIRMED COFINANCING FOR THE PROJECT BY SOURCE AND BY NAME ($)
Please include letters confirming cofinancing fog project with this form
, : , . . . Cofinancin
Sources of Co-financing Name of Co-financier (soae) Type of Cofinancing Amount ($?
GEF Agency UNIDO Grant 60,000
GEF Agency UNIDO In-kind 140,000
National Government SERI-UKM In-kind 800,000
National Government MoSTI, MIGHT In-kind 250,000
National Government SIRIM In-kind 900,000
Private Sector Industry In-kind 7,150,000
Private Sector Industry CasHi 2,000,000
Private Sector Industry Loan 8,450,000
Private Sector FMM In-kind 250,000
Total Co-financing 20,000,000

PMC should be charged proportionately to foceaha based on focal area project grant amountbteTa below.
Co-financing investment from the privatetse will be channeled through the Green Technoleigyancing Scheme (GTFS), a soft loan

scheme worth RM 3.5 billion (eq. to US$1,050 millidor industries, administered by the Malaysiagdr&echnology Corporation, an
institute under KeTTHA; and the TECHNO Fund of MOST
GEF5 CEO Endorsement Template-February 2013.doc



D. TRUST FUND RESOURCESREQUESTED BY AGENCY, FOCAL AREA AND COUNTRY?!

Country Name/ (in $)
GEF Agency Trzg?lezt?rzd Focal Area Global Grant Agency Fee Total
Amount (a) (b) c=a+b

(select) (select) (select)
(select) (select) (select) 0
(select) (select) (select) 0
(select) (select) (select) 0
Total Grant Resources

1In case of a single focal area, single countryglsi GEF Agency project, and single trust fund @cgjno need to provide information for this
table. PMC amount from Table B should be idelll proportionately to the focal area amount ia thble.

1 Indicate fees related to this project.

2

3

4

5 Consultants working for technical assistance compa@nts:

Grant Amount Cofinancing Project Total
Component %) %) %)

International Consultants 661,500 256,000 917,500
National/Local Consultants 222,750 635,000 857,750

F. DOES THE PROJECT INCLUDE A “NON-GRANT” INSTRUMENT? No

(If non-grant instruments are used, providammex D an indicative calendar of expected refloovgour Agency
and to the GEF/LDCF/SCCF/NPIF Trust Fund).
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PART II: PROJECT JUSTIFICATION

[EnY

10

A. describe any changes in alignment with the proje design of the original pif

The project design is in line with the original PWith only minor textual changes introduced, gdidsy
comments received from the GEF Sec. Review, STAR,aaGEF Council member, as well as new data and
information collected in the project design (PPG®nge with inputs provided through consultation vt
relevant stakeholders. Output 1.2 has been remagethe CEO ER now has a separate component on
Monitoring and Evaluation, Component 4. Accordindliye resources assigned to Component 1 have been
reallocated. Resources allocated across Focal ®igactives have also been adjusted based on further
consultations during the PPG phase.

A.1 National strategies and plans or reports and agssments under relevant conventions, if applicable
i.e. NAPAS, NAPs, NBSAPs, National CommunicationsSTNAs, NCSA, NIPs, PRSPs, NPFE, Biennial
Update Reports, etc.

The UNFCCC Second National Communication (2011sdal the “implementation of energy efficiency (EE
and renewable energy (RE) in the industrial, conciméand residential sectors.” It further quotes National
Renewable Energy Policy and Action Plan that dallsa total of 2,080 MW of grid-connected capadigsed
on renewable energy, of which 255 MW should comenfsolar photo-voltaic (PV). The Communication also
mentions that energy efficiency savings in the stdal sectors could be 1% annually in the perio#522026.

Malaysia does not have a United Nations Developrasistance Framework (UNDAF), but programmatic
support by UN organizations is harmonized with $agear plan of the Government, outlined in the Tent
Malaysia Plan.

A.2 GEF focal area and/or fund(s) strategies, elibility criteria and priorities.

The proposed project aims to support the redudaifdiossil CQ emissions in Malaysia’s industry in general,
and in particular, in selected industrial sub-sestdoy improving energy efficiency in industrial atieg
processes and process optimization, and the titliizeof solar thermal energy whenever applicable an
feasible. The project is, therefore, fully congistevith Objective 2 of the GEF Climate Change Fobeta
Strategy, namely “Promote market transformationefioergy efficiency in industry and the building teetas
well as Objective 3, namely “To promote investmantenewable energy technologies.” As a resulthef t
proposed project intervention, Malaysia will haveproved regulations and financial incentive mecbmasi
(grant and non-grant instruments) and strengthésethical and institutional capabilities for thevel®epment,
financing and implementation of solar thermal egeagplications and energy efficiency improvememts i
industry on a sustainable basis.

A.3 The GEF Agency’s comparative advantage:

The GEF Council document GEF/C.31/rev.1 gives UNIBgnparative advantage for this Strategic Program
under the Intervention Type Capacity Building/Techh Assistance and the project has a strong facus
promoting RE/EE in industry. Combining the provisiof policy and normative development support sevi
and capacity building for all market players, UNIDEIms to remove the key barriers to the continuous
improvement of energy efficiency in industries d@hd increased adoption of renewable energy forywinge
uses. The UNIDO Energy Programme is structured retdour core thematic areas: (1) Industrial Energy
Efficiency; (2) Renewable Energy for Productive &lsg) Low-carbon technologies; and (4) Benchmaykin
Monitoring and Verification.

UNIDO is well placed to implement this project dieits expertise in dealing with industry in Malaysnd
builds on the experience obtained in the projedtsdustrial Energy Efficiency for the Malaysian

For questions A.1 —A.7 in Part Il, if there areaimnges since PIF and if not specifically requestdte review sheet at PIF stage, then no

need to respond, please enter “NA” after the respmequestion.

Estimates based on energy audits performed duhiegUNDP/GEF Malaysian Industrial Energy Efficignbnprovement Programme

(MIEEIP)
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Manufacturing Sector (IEEMMS), GEF Id. 3908 and “GEF UNIDO Cleantech Programme SMEs in
Malaysia,” GEF Id. 5146. Coordination among theiaas branches of UNIDO such as the Montreal Prdtoco
Branch, the Environmental Management Branch, amd Bhsiness, Investment and Technology Services
Branch will also provide ample opportunities fooperation among related initiatives in the redion.

11 A.4 The baseline scenario and baseline projects atide problem that it seeks to address:
12 1. Baseline scenario:
1.1. Plans and policies in energy and industrial sectsr

13 The National Energy Efficiency Act is expected to be adopted in 2013 or early 20ad,veill further foster
the efforts by industry and other sectors to redzreergy consumption, not only of electricity buigathermal
energy use. The Act would institute a legal andulagry framework for EE and conservation, the
establishment of a centralized agency fo BEd the development of a funding mechanism inolyidhe
establishment of a revolving EE fund.

14 Malaysia’sNational Climate Change Policywas formulated in 2009; under tfenth Malaysia Plan 2011-
2015 (10MP) Malaysia will adopt a dual strategy in addressifimate change impacts: firstly, adaptation
strategies to protect economic growth and developrfectors from the impact of climate change; and
secondly, mitigation strategies to reduce emissiohggreenhouse gases (GHGs). The Policy aims to
mainstream climate change into national policiésppand programmes and to strengthen the institaitand
implementation capacity to better harness climaitgange adaptation and mitigation opportunities. Phan
highlights that to “consolidate the energy poliogarporating management practices that enhancesvade
energy and energy efficiency” is one of its strategrusts (ST5-P2).

15 On the energy demand side, the 10MP calls for asa@ energy efficiency to ensure the sustainakfitthe
environment. The 10MP envisages intensifying ERatives through the implementation of various nees
such as guidelines, standafdfor appliances, implementation of green technasgincorporation of EE
provisions in the building by-laws promotion of energy efficient and high value adidedustries and the
introduction of theNational Energy Efficiency Master Plan(NEEMP, 2011-2020), as well as the promotion
of EE in industry, such as “increasing the use rgrgy efficient machineries and equipment suchigk h
efficiency motors, pumps and variable speed drigatrols.” The Plan’s target is to reduce electyicit
consumption by 10% in the year 2020 (7.3 millionrtes of oil equivalent, TOE¥,compared to a ‘business-
as-usual’ scenario.

16 In July 2009, théNational Green Technology Policywas introduced, marking a turning point in therdoyis
history of initiatives on sustainable growth andelepment. The policy is built on four pillars: ege (seeking
to attain energy independence and promote efficisa}; environment (to conserve and minimize thasichon
the environment); economy (to enhance economicloweent through the use of technology); and sodjety
improve the quality of life for all). The Ministrgf Energy, Green Technology and Water (KeTTHA)
has been assigned to oversee the Green Technotdigy Ehat will, inter-alia, support the governmeint
achieving its target of a 40% greenhouse gas (Gté@yction per GDP per capita by the year of 2020, a
compared to 2005 levels. Companies that practieergactivities and management can be provided with

A detailed breakdown of UNIDO’s in-kind contributi@an be found in Annex E.
Energy Efficiency and Conservation Agency (EBQApossibly with SEDA.
As one of the key actions regarding industry (KA% noted to “Promote and increase EE in indalssectors” through: (a) review and
establishment of legal mechanisms for EE applicatioindustries; (b) provision and promotion ofheizal and financial assistance or
incentives to the industry using EE technology pnatesses; (c) conduct of technology needs assegsfdg conduct of energy audit in
industrial and building sectors; and Adoption of E&ctices by new industries.
MEPS: Minimum Energy Performance Standards. @frtte EE programmes that has taken off the graante Sustainability Achieved
via Energy Efficiency (SAVE) Programme. Customenattbuy five-star energy efficient electrical applies such as refrigerators,
televisions, air conditioners and fans can getbateeto make up for the difference in price compawéh conventional models. Another
important initiative is the establishment of thaioty's first EE testing laboratory at Malaysi@&ading certification, inspection and testing
body, Sirim QAS International. The latter will emsithat electrical appliances sold in the countgy/thoroughly tested and meet globally
recognized EE standards and regulations.
The Code of Practice for EE and use of RE in-Residential Buildings (MS 1525) was introduced®001, updated in 2008 and aims at
providing guidance to designers of commercial bogd.
APEC Energy Overview (2011).
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19

20

21
22

incentives, such as income tax exemptions, invedtrtax allowances and duty exemptions. This incdude
energy conservation (companies that provide eneffigiency services as well as companies that redbeir
own consumption of energy) and energy generatiargugnewable energy resources (for sale to thartigs

or for own consumption).

The newEconomic Transformation Program (ETP) provides a strong focus on 12 growth areas, ldbake
National Key Economic Areas (NKEAs), of which oneea(EPP 9) is “oil, gas and energy.” Within this
area, sustainable green technology, renewable e the manufacturing of energy efficient produate
given proper attention.

Malaysia encourages the development of renewabéggenin the economy through various policies and
strategies. Th&ive-Fuel Policy has made renewable energy one of the componeit® ifuel mix for power
generation after oil, coal, gas and hydiand the 10MP specified a target of 985 MW by 2fatSyrid-connected
generation from RE sources, which would contriliu$86 to Malaysia’s total electricity generation mbkis is to
come from biomass (330 MW), biogas (100 MW), miyilfo (290 MW), solar PV (65 MW) and solid waste@20
MW) and lead to cumulative G@mission avoidance of 11.1 Mt@O'heNational Renewable Energy Policy
and Action Plan (2010)further mentions the targets of 2,080 MW by 2010 4900 MW of renewable energy
generated power by the year 2030 (17% of powerwitix CO, emission avoidance of 145.1 Mtg)OIn 2009,
grid-connected power from RE was 56.8 MW, less tt#anof the total installed power capacity, whicld hizen
to 74 MW by September 20'f2 By March 2013, only PV had reached the 10 MP air85 MW with other
renewables far below the target.

Under theRenewable Energy Act(December 2011), the government has introducedtiferiffs (FiT) for
power generated from RE resources to support thPX0targets. The FiT is a mechanism that allowestekity
produced from indigenous RE resources to be saombveer utilities at a fixed premium price and fosgecific
duration, funded through a levy of 1% incorporated the electricity tariffs of consumers. Thisoalis electricity
produced from RE to be sold to utilities at a fixgbmium price. The Sustainable Energy Development
Authority (SEDA), a special agency under the KeTTHAs been established to administer the FiT fendedl

as to support the development of RE in the econdmy.

Considering the wealth of EE and RE related padicteirrently available in Malaysia and the lessons
learned from ongoing energy related projects indbentry, the proposed project will, complementtsy
the on-going GEF/UNIDO IEEMMS project, make the ahoation of these policies’ implementation one
of its central objectives. Such coordination wil the key to the strengthening of a commercial eiafdr
thermal EE and solar thermal technology applicationindustry.

1.2. Energy sector
Malaysia is a coastal

equatorial economy sprea Exhibit 1 Energy supply and consumption (2009)

acCross tWO main |andmaSS€ Primary energy supply (ktoe) Final energy consumption [kioe) Power generation (GWh)

and endowed Wlth abundar ||‘|d|§¢"'|l:'u'l- pre-auchon 84 480 ﬁdl.ii-Lﬂ' S&Lt0r 13418 |Total 105 858
agricultural — and  eNergy |y .ooms andotmer | 18878 [Transport sector 16088 | Thermal 98 987
resources. It has a small bt |, sz 85 008 |Other sectors 8788 | Hydro 8671
relatively urbanized and | .., 0030 I|Total FEC 38244 | Nuclear -
middle-income population, | g 26577 | coal 1378 | Geothermal -
with the economy supportet | sas sasns | on s2787 | Other -
by growing services anc | oses 788 | Gas 5828

industrial sectors, including Electricity and ather 8283

energy  production and
significant manufacturing. Socurcs: ADE Ensrgy Outlock (2002)
The industry and transport

This Policy was introduced under tHeMalaysia Plan (8MP), 2001-2005.

Plus around 450 MW off-grid (palm oil mills asdlar hybrid).

More information on the Renewable Energy Act RGdnd Feed-in-Tariffs can be found on the websitehe Sustainable Energy
Development Authority (SEDA), dtttp://seda.gov.my
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sectors dominate Malaysia's energy demand (35%4&% of final energy demand in 2009, respectively;
see Exhibit 1). From 1990 to 2006, the sharerddlfenergy demand attributable to industry incrddsem
37% to 41% as industry’s contribution to gross Gipew:°

23 Natural gas and petroleum products constitute tirecipal fuels, and oil remains dominant in finadeegy
demand (59% in 2009) despite growth in the useotii lelectricity and natural gas. From 1990 to 2006,
share of natural gas in final energy demand gregadhafrom 29% to 44%, while oil's share fell fro66%
to 39% amid concerted efforts to replace oil-fipamver with domestically produced gas-fired poweveO
the same period, oil's share of final energy denfahdrom 69% to 56%, but not in absolute termdfiaal
energy demand more than doubtéd.

24 Average annual economic growth from 1990 to 2006 2% and apart from a contraction in 1998 due to
the Asian financial crisis, has remained generaligble; economic growth from 2000 to 2006 was a
somewhat slower 4.6%. The Asian Development BarlRRAEnergy Outlook projects GDP to grow at an
annual rate of 4.2% in the coming decades, on wthehenergy demand forecasts of Exhibit 2 are based
The same publication mentions that between 19902806, Malaysia’s population grew from 18.1 million
to 26.1 million, an average annual rate of 2.3%is@nowth, however, is expected to slow down t@4 i@
the future.

Exhibit 2 Final energy demand forecasts

"o 20 e 2015 el 1990 1995 2000 2005 015 0

Winduty  @ETonsport N Ctrer Hon-Erangy Wiz @O Gx  EWyds  EMNwhsr  (EENRE

Sowrcz: ADB Energy Outleck (2009). MTOE: million tons of oil quivalent; NEE: new and renswshle energy

25 Malaysia’s rate of industrialization is reflected the rapid growth of the manufacturing sector and
increased energy consumption. Malaysia has be@ndieg a substantial real GDP growth rate, 4.692008,
with manufacturing’s share accounting for 29% of 5D the same year. During the same period, thénin
sector, including oil and gas extraction, accourite@% of GDP. Final energy demand by the indaksector
is expected to grow at an average rate of 3.4%ypar and reach about 35.9 MTOE (million tons of oil
equivalent) by 2030 (see Exhibit 2). Under thisnsem®, industry would remain the largest energystwning
sector (about 47% in 2030).

26 The maximum demand of the grid system in Peninddiaiaysia grew by 3% from 13,620 MW in 2007 to
15,072 MW in June 2010. The total electricity eesgld by TNB, the main power provider, increasad i
2008 by almost 4% to 84,493 gigawatt-hours (GWbnfr81,360 GWh sold in 2007. Malaysia’s electricity
production, once dominated by oil-fired generatimade a massive switch to natural gas in the 19@0sn recent
years has increased its use of coal in an attamgivérsify fuel used in the sector. Natural gasefigeneration was
responsible for producing 64% of Malaysia's eleityriin 2006. In power generation, the share oluratgas
would decline to 52% in 2030 in favour of coal (3#¥2030) and hydropower.

8 Transport's share of total final energy demand;antrast, fell slightly from 38% to 37%. The cdnéxd share of TFED for the residential
and commercial sectors decreased from 20% to 18%c8: ADB Energy Outlook (2009).
" ADB Energy Outlook (2009)
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27 This diminishing share of natural gas is a sigr Malaysia’s economically recoverable domestic nesg are
slowly depleting and such depletion will have siigaint consequences on the national economy. Utiaer
above-mentioned “business as usual’ scenario iADB Energy Outlook, Malaysia is projected to beeom
net energy importer by 2030. Against this backgbwi increasing power consumption and depleting

domestic resources, the Government has embarkedvareness campaigns to encourage the use of RE such

as solar energy to replace fossil fuels and to ptentE to reduce energy consumption.

28
29

1.3. Industrial Sector

Malaysia’s industrial sector accounted for 32% aiht GDP in 2010; industrial output is ranked3ia the

world. The main industries are rubber and palm pidcessing and manufacturing, light manufacturing,

Exhibit} Final energy demand growth, Malaysia

Source: National Energ; Ea.llance: 2010: .Energu Commission

30

pharmaceuticals, medical
technology, electronics, tin mining
and smelting, wood and timber
processing (Peninsular Malaysia),
wood industries (Sarawak), oil
production (Sabah) and agricultural
processing, and petroleum
production and refining. The major
energy-intensive segments of the
manufacturing sector are iron and
steel, cement, wood, food, glass,
pulp and paper, and the ceramics,
rubber, chemical, plastics and
textiles industries.

In the Third Industrial Master Plan
(IMP3), twelve industries have been
targeted for further development and
promotion, due to their strategic
importance (in terms of value-added,

experts, knowledge and technology content), naratdgtrical and electronics; medical devices; testiand
apparel; machinery and equipment; metals; and goahsequipment as well as resource-based industries

(petrochemicals, pharmaceutical
wood-based, rubber-based, ¢
palm-based, and food processing

31 At present, small and medium
sized industries (SMI$) account
for more than 96% of the tota
manufacturing establishments i
Malaysia, of which 88% are
small-scale industries and 12% a
medium-sized? SMIs  have
experienced substantial gains |
productivity despite the fact tha
they only contribute 30% to
output, 19% of total value adde
and 31% to employment in the
manufacturing sector (200%).
Added value per employee grew i

18

19
20

Exhibit 4 Energy consumption in industrial companies

Energy consumption (kTOE)

Large SMI
Food, beverage & tobacco 1690-1,7115 215
Textile andleather 1.244 1593
Wood and wood products 27-3637 -
Paperandpaperproducts 340-3419 12.6
Chemicals and chermical products 02-32286 1174
Petrolsum, coal rubber and plastics 4227 -64101 348-16306
Non-metallic matenals (cement) 123 8-04744 -
Non-metallic materals (glass/'clay) 6308 -0240 -
Basicmatenals 6.1 - 183518 -
Metalmachinery and equipment 28-53024 122-311
Electrical products 10-209522 32-7
Others 173-7313 30-383

Source: Azman Tkhsan etal. (2003); Universiti Telmeologt Malzysia, based on dzta collected m
77 companies and additional 10 energy zudits. Ensrgy meludes fuels and electricity

In Malaysia, micro industries are defined as hgw sales turnover of less than RM 250,000 (oimigakess than 5 full-time employees),
small industries with a turnover between RM 250,886 RM 10 million (or full-time employees betwegmand 50) and medium industries

between RM 10 million and RM 25 million (or fuikte employees between 51 and 150).

There are around 39,200 companies in the manufagtsector. Source: FMM (2010)

Third Industrial Master Plan (2005)
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35

36

37
38

an annual rate of 6.4% for the period of 1991 t861%ising from 29.6% in 1995 to 30.5% in 1996. The
majority of SMis are still concentrated in the itemhal sectors of food and beverages (20%), falbeid metal
products (18%), wood and wood products (17%) astichaetal (4%).

In 2010, energy consumption in industry amounted2®28 KTOE (kilotonnes of oil equivalent) of whic
natural gas accounted for 4,310 (33%), petroleundymts for 2,798 (22%), coal for 1,826 (14%) and
electricity for 3,994 kTOE (319%). Exhibit 4 provides an overview of energy consummptin the various
industrial companies per subsector.

Enerqy efficiency solutions in industry:

The main sources of energy are diesel, fuel oi;l#nd electricity with energy conservation measare®d at
conserving thermal and electric energy. Energy exaagion measures for electricity include, for epéen
improved lighting efficiency (e.g. high-efficiendallasts and lamps, lighting controls and occupa®nsors);
space conditioning (high-efficiency equipment, ioyed building design, set air conditioning at ajppiate
temperatures); improved running of air compressmg motors (replacing old and oversized motors3; afs
variable speed drives; improved ventilation systamd high-efficiency refrigeration.

The conservation of thermal energy includes fomga: improved insulation of heating equipment, tduc
tanks and pipes, installation of waste heat regosgstems, increased efficiency in combustion, waéating
or drying processes; efficient air compression aater pumping: good boiler operating practices;liappon
of heat pumps and good maintenance (boiler anédfermaintenance, repairing leaks).

To the above measures, proper cleaning, operahdnnaaintenance of systems as well as optimization o
system operation can be added. Many industriaifgeptocesses use heat to process materials; phesesses
use fuel combustion to produce heat, but a podfaihis heat is wasted in the form of exhaust gdsasneed

to be discharged from the heating system. Thesoted losses due to inadequate insulation, impropetrol

of combustion processes etc. can be reduced byeprgsign, operation and maintenance of the heating
system. For lower temperature processes, primasgetoare related to the combustion process, resstsddrom

hot surfaces and hot exhaust gases that contaiheieof water vapour. Recent developments in ikgao
electronic and computer or smart controls, bettsulation and their installation technologies, carging heat
exchangers or economizers can be used to imprastersyefficiency. These heat recovery systems can be
integrated with solar thermal heating to improvérZapplication of solar heat without using largewanulators

or the need to have a large solar system.

1.4. Solar thermal energy potential

Combustion of fossil fuels that results in th g pmirs
production of gases G@nd NQ is a major source of
Green House Gas (GHG) emissions throughout
world. However, in many cases it is not given erou
consideration in the energy and climate changetdek
even though heat supplied by combustion represt
the primary source of energy for end users and
production of electricity in all parts of the worlc
Nearly half of the world’s final energy consumptic
(meaning energy that is supplied to the consumer
all final energy uses such as heating, cooling ¢
lighting) is consumed at the end-user level. InQ0I =
heat generated by direct combustion of fossil fu| — e My i sty
represented 47% of final energy consumptic| _ B ) e ey -
compared with 17% for electricity, 27% for trangpo | o e e e e e S Reon
and 9% for ‘non-energy use’ (which covers fuels thia— - - - -
are used as raw materials in different sectord) siscoil used to make plastics); oil, coal and aE=ount for
more than two-thirds of the fuels used in meetihig significant demand for heat. In Malaysia, tipdits

Solarirradiation, Malayvsia
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Source:National Energy Balance 2010, KeTTHA, ST. Of the petroleum products, the most ém@nt fuel in industry in 2010 was diesel
(2,057 KTOE)
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40

41

between electricity and thermal energy demand rfidustry is in the range of approximately 15% anéo85
respectively. In industries, a large amount of hgemerated by fuel use is wasted in the form oh hig
temperature gases and other forms such as hotdiguVith the use of energy saving measures and heat
recovery technologies it is possible to reduce @sagfossil fuel, and thus reduce GHG emissions.sdme
cases it is also possible to use solar heatingcaaling methods to substitute fossil fuel generdtteat. Due to

the fact that most thermal energy in Malaysia iedpced by fossil fuels, the implementation of egerg
efficiency measures and the use of renewable ergrgy as solar thermal will have a huge impactomsif

CO, reduction in Malaysia.

Malaysia is characterized with a high potential smlar energy application due to its high levelsofar
radiation throughout the year, especially in thethmyn region and in some areas of East Malaysia.annual
average daily solar irradiation for Malaysia ranfjesn 4.21 to 5.56 kWh/fiday (see Exhibit 5).

With the establishment of SERI, the Solar Energydaech Institute, in 2005 at University Kebangsaan
Malaysia (UKM), more than RM 15 million (equivaletd about US$4.5 million) has been invested for the
establishment of facilities, research grants, andllsdemonstration projects. The focus, howeves, inastly
been limited to solar PV (photovoltaic) and restddrsolar water heaters (SWH), rather than onrslermal
applications in industry. The proposed project'su® on solar thermal applications, beyond the st@h®V
approach, lends it an innovative aspect that wifl into a high-potential market of Malaysia thatrently
receives minimal attention. Unlike PV applicati@olar thermal application in industry requires ayvieigh
degree in engineering, system integration, systesigding, etc. Therefore, despite very high poaénsolar
thermal energy is still at the initial applicatistage, not only in Malaysia, but also worldwide.

Solar thermal energy is a convenient source ofitngand a technology that does not rely on scdncie

energy resources. Around 45,000 ai collector area was installed in Malaysia in 20fainly SWHSs for
buildings, an increase of almost 40% comparedd@tkvious year. Flat plate collector panels agedttminant
solar technology on the market, making up arourtd 85total market volume. The biggest manufacturdéhe
country is Solartech Sales & Service, which hagatsory in Petaling Jaya, in the state of Selangos said
that the company accounts for almost half of theuahdistribution throughout the Malaysian marKéte only
manufacturer for vacuum tube collectors is Solasdaech Design, operating in Kuala Lumpur, with atpot
of a few thousand frper year. Its brand naméicrosolar stands for collector panels consisting of wattkedi
double glass tubes that include a third coaxia¢tdthe cold water from the tank flows down thisraxttibe in
order to minimize turbulences and heat lodes.

42 2.Baseline projects:

43

44
45

Over the past few years, a number of baseline giojeclated to thermal EE and solar thermal energy
utilization in industry have been undertaken in djmia by the government, industries and research
institutions®

2.1. The Green Technology Financing Scheme (GTFS

In 2010, the government introduced ®Beeen Technology Financing Scheme (GTHSa soft loan scheme
worth RM 1.5 billion (equivalent to about US$450Iman) for industries, to enhance the applicatidrgeeen
technology in the production of goods, technology arovision of services; the scheme was extenddd w
RM 2 billion in 2012 (equivalent to USD 600 milliprior another 3 years ending December 2#15he
scheme covers energy (production as well as efficiélization), built environment, transport, amneter and
wastewater management sectors, and is implement&tdenTech Malaysia. Under the scheme, a company
can apply for a loan at a participating Malaysiammercial or development finance institution of @thihe
Government guarantees 60% of the loan amount dmsldizes 2% of the interest rate. The proposecdeptoj
will make use of the GTFS and other existing finahschemes, taking a coordinating approach tolyzga
investment, improve awareness and assist industri@scessing these financing opportunities. Spediy,

the industries implementing thermal EE combinedhwgblar thermal projects under Component 3 of the

22
23
24

Malaysia Discovers the Advantages of Solar Thermal Technology, by Baerbel App
For example: KeTTHA, MITI, MoSTI, SIRIM, FMM, MIB, UKM/SERI, UTM,
Seewww.gtfs.my By the beginning of 2013, 84 companies had weckioans reaching RM 1.13 billion (with RM 386 Iioih disbursed).

Of the total approved amount of RM 1.13 billionpabRM 835 million was in the energy projects (gygproduction as well as utilization).
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proposed project will be connected with such scheearad assisted throughout the application prociss v
trainings conducted under Component 2.

46 2.2. The Malaysian Industrial Energy Efficiency Improvement Project (MIEEIP)

47 To address barriers to energy efficiency and enamyservation in the country’s industrial sectdre t
Government of Malaysia initiated thelalaysian Industrial Energy Efficiency Improvement Project
(MIEEIP) to improve the rational use of energy in the indaksector. Support and funding was provided by
the Global Environment Facility (GEF) and the Uditdations Development Programme (UNDP), and the
Ministry of Energy, Water and Communications (MEW&)s appointed the project’s executing agency,evhil
Pusat Tenaga Malaysia (PTM, now rebranded as GesmdfnMalaysia) was the designated implementing
agency. MIEEIP (2000-2009) has contributed to @ngatigher awareness of energy efficiency, esthivigsan
energy benchmarking facility for industry, and sogting quick surveys and energy audits in over 60
companies to identify the potential for thermal agldctric energy efficiency, focusing on 8 sub-sext
(cement, ceramic, iron & steel, food, glass, wandp & paper and rubber).

48 2.3. The Industrial Energy Efficiency for Malaysian Manufacturing Sector (IEEMMS) Project

49 The new on-going GEF/UNIDO projecindustrial Energy Efficiency for Malaysian Manufacturing
Sector (IEEMMS), will further improve the policy and regulatory fnawork, and incentives schemes for
energy efficiency in industry. Currently, it is vkang under the leadership of the Energy Sectiorthef
Economic Planning Unit of the Prime-Minister's @#ito assist the development of the NEEMP, covealhg
energy sources. This project will focus on energstems optimization and energy system managemeat; t

new ISO 50001 requires an

organization to establish,
implement, maintain, and improve
an energy management system,
enabling systematic achievement
of continual improvements in
energy  performance, energy
efficiency, and energy
conservation. It imposes
requirements on energy supply and
consumption in  terms  of
measurement, documentation and
reporting, design and procurement
practices for energy-using
equipment and systems, as well as
processes and personnel. It is not
only applicable to industry, but
also to all organizations that use
energy. It is expected that
companies and factories of the targeted sub-seotdfrss project will want to look for additionaleasures to
further reduce their energy consumption, after thaye implemented energy management system andemayb
also some other energy system optimization, faiaimee: compressed air system, pump system, fatsnsys
etc. The IEEMMS project does not cover processimgaand cooling optimization and solar thermal
utilization, a gap that the proposed project willlth upon to broaden the focus of energy efficigpoplications

in industry (please see Annex K). While the foctithe proposed project differs from the IEEMMS paj it

will use the newly created human resource poolianpdoved policy framework under the IEEMMS projact

order to avoid replication and reduce transactmstsassociated with the new project.

Exhibit6  Number of companies in different subsectors

~uEBHUEERESE

50 2.4. Solar thermal application in Malaysian industry

51 During the § Malaysia Plan, MoSTI introduced the TECHNOFUND fpre-commercialization based
projects.” As a result, two solar thermal relatadjgcts have funded large-scale solar hot watetiritea
systems in hospitals by the University Kebangsaaalaigia (UKM) in Cheras and solar drying of
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52

53

agricultural/marine products by SIRIM Berhad. Theat budget of these projects was RM 4 million aimel
project results will be incorporated into the desaf the demonstration projects, under Componeott tBis
project.

The Universiti Kebangsaan Malaysia Medical Cenf@lKM) in Cheras is currently set to be the finstemn
hospital in Malaysia with the installation of theuntry’s first large-scale hot water system usiolgisenergy.
The solar energy system is made up of 2,304 eveduabes with a net absorber area of 18@arsupply hot
water to 1,000 beds at PPUKM.

The solar thermal system has been designed, maurddcand installed by Zamatel, a local companyh wi
technical support from SERI. In operation since M&i 1, the system has helped to reduce LPG congsumpt

by 69,350 m3 and CQemissions by 718 tonnes, annually. The existeficeich large systems encourages

Exhibit 7
various industrial subsectors

100%

200 1

Percentage of heat demand on different temperature levels in

54

local solar energy companies, SERI and
related government authorities to pioneer
and invest resources into the design,
manufacturing and installation of solar
thermal systems in the potential industrial
sub-sectors.

Based on the size (in terms of number of

56

57
58

59

60
61

companies) of the different industrial sub-
sectors of Malaysia, the potential to use
solar thermal energy in Malaysia's

ame H industry is quite high, in particular in the
| [mébove aic food and beverage, chemical and
[100 - 400°C pharmaceutical industries, machinery
O Below100"C

T 1] (metal surface treatment industry) and

rubber industries (see Exhibit 7).

55 The sectors with the highest number of
companies coincide with those industrial
subsectors that utilise low-temperature
processes (see Exhibit 8). The solar thermal tdoggdhat this proposed GEF project would focusaglhbe

applied in the low-temperature processes (see Abjpekthese subsectors.

During the PPG phase, SIRIM has got fund from tBE€€ANO FUND of MOSTI to conduct quick audits in
about 60 SMEs to identify potential for solar thatratilization. The results will be presented atational
seminar planned for November 2013.

2.5. The GEF/UNIDO Cleantech Programme for SME in Milaysia

This project was launched on 11 October 2013 afidb@iexecuted by MIGHT in cooperation with relevan
partners for the next 3 years. It will assist ttablksh a national platform to identifying Clearttdanovators,
nurturing and networking them to become succe<Skehntech start-ups. It will also cover energy anthr
energy utilization.

5. Incremental /Additional cost reasoning describe the incremental (GEF Trust Fund/NPIF) or
additional (LDCF/SCCF) activities requested for GEFLDCF/SCCF/NPIF financing and the associated
global environmental benefits (GEF Trust Fund) or associated adaptation benef# (LDCF/SCCF) to be
delivered by the project:

1) Baseline situation and barriers

The high level of potential for thermal energy s@@ and solar thermal energy utilization in Malajsi
industry indicates the benefits associated witlindrative on solar thermal and energy efficienayindustry.
The potential in Malaysian industry lies in:

» The availability of good solar irradiation (see pdd®);

» The types of subsectors in Malaysia, in terms ohlpers of companies, coincide with the subsectoeseh
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processes have temperature levels into which gwamal can be integrated into;

» Policies and incentives frameworks for renewablergy and energy efficiency, which have been put
squarely on the map under the™Malaysia Plan and have been supported by polidgiesntives,
research and small demonstration projects (seéoseBtl). The market niche of thermal EE and solar
thermal applications in industry is limited in uashing its potentials as it faces a number of gapb
barriers that are summarised in the table of barbelow.

62 As regards government policy instruments for RE Bid as well as the number of GEF projects, inclgdi
MIEEIP and the on-going IEEMMS projects, the empdaisus far has been mainly electric energy, and
much less omeat applications. For example, in the area of RE the emphasis éas bn RE power generation;
in solar energy, programmes have been implementesbfar PV. Apart from domestic solar water hegttire
government does not yet have policies, incentivestandards that specifically aim at larger-scailkars
thermal system applications in commercial buildingé industrial applications. Given the fact tleédctricity
accounts for 33% of industrial energy demand, ike@sssense to focus sustainable energy effortseobo of
fuel use for thermal applications.

63 As a result of this minimal focus, fewer effortsvhagone into energy management of heat in indlistria
processes and consequently less knowledge andraegarexists in this specific area. There is a aimtdick of
knowledge of linking such energy conservation éffavith the use of renewable energy, in this casar $or
thermal heat applications. GEF support is beingigsted to help bring application and diffusion & &nd
application of solar thermal in industrial (heatdgesses in Malaysia to a higher level, by mearssaufncerted
effort by a number of Malaysian organisations arsgdifutions in a mix of targeted training, awareneeation
and demonstration activities. The use of solarniaérenergy for industrial application demonstragegery
new development in industrial energy supply systeand only some hundred realized examples exist
worldwide, but with an increasing development ie kst two years. In order to push this developroésblar
thermal energy in the new application area of itriisprocesses, the GEF support will be very aluand
incremental to realize the high potential in théustion of energy consumption and utilization disahermal
energy.

64 To mitigate the above-mentioned barriers, GEF nessuare requested to complement the baselinateastiv
of the Malaysian government and industry.

Barrier Project output (incremental activity)

The enabling policy framework and support 1.1 Based on an assessment made during the PP&, phergtify
programmes for renewable energy have needs for development of regulations and programandsassisting
focused on power generation (grid and IPPs}heir development; institutional capacity strengibe through on-

over thermal applications. Furthermore, the-job training.
energy efficiency efforts have often
concentrated on electric savings. 1.2 Support programmes and mechanisms (e.g. fiabincientives,

Consequently there is lack of adequate tax breaks, subvention of solar thermal R&D prograes,
financing, investment and policy instrumentscertification schemes) focusing on thermal eneff§igiency and
for thermal energy applications. solar thermal applications developed and approved.

There is a lack of awareness and capacity|in2.1 Skills and competency strengthened for senwiogiders,

the application of solar energy in thermal | consultants and industry in the implementationrargy savings
applications, and thermal EE in industry (g.gbased on process heating and cooling, in selectedectors;
pharmaceutical industry, food and beverage
processing, metal surface treatment, rubber 2.2 Skills and competency of equipment or composapbpliers,
industry, chemical industry, pulp and paper service providers, consultants and industry inrstblarmal
industry, textiles). Industry and financial technology improved,;

institutions are not aware of the high ) ) )
potential for thermal EE and solar thermal| 2-3 Enhanced awareness among industry managentfinancial

energy. institutions in order to take decisions on invesitedén energy
saving and solar thermal application (includinghgstase study
results of component 3).
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Lack of demonstrations on thermal energy 3.1 Energy saving measures and investment implesdéntabout
saving and commercially viable solar thermadlO factories;

systems in selected subsector industries.
3.2 Of these 40 factories, around 10 implementéat sbermal
demonstration projects;

3.3 Case studies prepared and presented undert Qusptio raise
more investment in EE and solar thermal integratising the
trained capacity and various financing mechanisraated.

65 2) Project rationale, project scope and activities

66 Based on considerations of the solar thermal pialediscussion in Section A.4., the following inthiel
subsectors have been identified during the PPGepblathe proposed project as the most suitablehanthg
the highest potential for solar thermal process imeslalaysia:

67 Pharmaceutical industry: There are many chemical production processes ted heat at a relatively low
temperature level. In this case, primary pre-hegasiteps might be - keeping in mind other energycssu-
supplied by solar energy.

68 Areas within the chemical industry that work exohedy at low temperature levels are biochemicalcpsses
utilized by the pharmaceutical industry. Processake pharmaceutical industrial applications astiltation,
evaporation and drying, with hot water (558}) steam (>1AC) and steam/hot water (>1%Z) required as
the media, respectively. Different types of cokestsuch as flat plate collectors, evacuated tullieators,
solar concentrators and solar hot air systems eamsed in the pharmaceutical sector depending en th
industrial processes.

69 Textileindustry: In the textile industry, a series of processesatutemperatures below 100°C and as in many
other sectors, washing processes are important (fedwics), as well as energy intensive dying psses and
special thermal treatments (fixing, ironing). Wahiand drying processes are often followed by aityil
energy intensive drying processes. The textile rfauring process can be broadly divided into sipign
weaving and finishing, with the heat supply systary often running on steam. For example, the apptn
of yam conditioning and scouring uses steam withperatures of 55-6C and 90-11%C, respectively. Other
applications in the textile industry such as sizideg sizing, bleaching, mercerizing, dyeing amisfiing, all
use hot water as media with temperature requiresranging from 50-9%.

70 Pulp and paper industry: Solar energy can play a major role in the fulfilmesf industry’s energy
requirements. The application of bleaching, delayland chipping, digesting and washing utilizesater
as a medium with temperature requirements rangom #0 to 96C. The application media for pulping and
paper drying are process heating and steam/hotr wedpectively, with a temperature requirement wéro
120°C. Solar heat can be used as supplementary heatheat recovery or recycling systems already el
at many plants.

71 Food and beverage processing: Food and beverage processing comprises of a whaoheitgof segments such
as fruits and vegetables, milk and milk productsgrband non-alcoholic beverages, meat, fish andtrpou
marine products, grain processing, packaged or ewaxce foods and packaged drinks. The industrial
processes, such as washing and cleaning, and dagishglehydration, use hot water as application anetth
a required temperature of 40°60 and 70-88C, respectively. Meanwhile, processes such as ngoki
extraction, mashing, brewing and baking, and pagi@ion have temperature requirements ranging fforto
100°C, while sterilization, bleaching and hydrogenatimed temperatures of 60-220 Due to this moderate
temperature range in most of the food and bevenadjgstry processes, solar process heat has a gy h
potential in this sub-sector.

72 Metal surface treatment: Metal surface treatment processes can be found large variety of different
producing companies; e.g. it is the core businegglvanization, in the automotive industry andha steel
industry. The metal surface treatment sector tkriven processes that generally require low-range
temperatures. Metal surface treatment applicatiocisde degreasing, rinsing, plating, post platirgatment,
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73

74

75

76

77

78

79

80

cleaning and washing, and utilize hot water as medth required temperatures of 70-80°C, 50-60%}, 40-
50°C, respectively. The different chemical solusiare filled in baths that are mainly heated upritgrnal
heat exchangers. This simplifies the integratiorsafr thermal heat and the baths can then be aséeat
storage thus reducing the overall system costssofaa thermal application.

Rubber industry: The main process steps of rubber glove manufagtucionsist of cleaning and drying,
coagulant dipping and drying, latex dipping, vuization, leaching, chlorination and slurry dippirig.most
of the processes the gloves are passed througls bah need a temperature of 60-90°C. In gendrnal, t
integration possibilities for solar thermal heat aimilar to those in the metal surface treatmedaistry.

Petrochemical and chemical industry: Both of these sectors use a large percentage iofttt@ heat demand
for steam generation or liquid heating. Waste heaised to increase the overall energy efficientyhe
industry and this process can be optimized and eaveeonomically justifiable, solar heat can be uaed
supplementary energy source for feed water or oligerd pre-heating where the source temperature is
currently raised by using waste heat or additiéuell.

Seam generation: Almost all major industries use steam that isegated by using different types and sizes of
boilers to meet process needs or as a product gmnpoUse of waste heat reduction through the
implementation of several possible steps and regaMewaste heat can increase overall thermaliefiy. In
selected cases it is possible to supplement orsingat for feed water preheating, combustion eehpating
etc. The extensive use of steam indicates thepgotgntial for benefits of the possible applicatidrsolar heat.

The project will focus on solar thermal applicagdhat use conventional, non-concentrating, callsdin the
low-temperature range (up to 100-150°C).

Focusing on the abovementioned sub-sectors, theoped GEF project will build on existing experience
with the GEF funded MIEEIP and IEEMMS projects (skection A.4) and develop knowledge and new
approaches to the optimization of the productioocess heating and cooling. These will be basedesh b
available practices, boiler optimization, optimigat of cooling devices and heat recovery, heat amnghmg
devices, heat integration and pinch analysis ferdbsign of heat exchanger networks, detailed letion of
heat exchangers, storage management, solar prbesds process integration, identification of sugab
solutions, and system integration, etc.

Specific awareness raising campaigns are neededget decision makers i.e. the industries mosabig for
solar thermal process heat in the selected sulvse@sogiven in Section A.4. Several market demanetr
projects are required to gain more experience andhdrease confidence in this emerging technology.
Furthermore, expertise is needed to promote themenalrgy savings and applications of solar thermal
technology in combination with overall system optiation. Training courses for professionals araiiregl to
raise awareness and to overcome the current lackpetific expertise among professionals (planners,
installers). The GEF-supported project will advise government on the provision of policy guidedirand
instruments to companies for the installation dasthermal systems to drive their industrial prases.

The project will utilize the experience of SIRIMERI-UKM and CETREE-USNFP in Malaysia, as well

as build on the accumulated knowledge and expexi@fiche AEE Institute for Sustainable Technologies
(AEE-INTEC), Austria. Experience from other induslized countries, such as the USA, Germany, and
Japan, and emerging economies, such as China,, lad@ Brazil, in the field of process optimization,
optimization of process heating and cooling, ankrstihermal integration will also be utilized. Tipeoject

will also introduce existing software, such as Rimspftware, Sankey software, and solar simulatamist
through the project.

This project seeks to address the before-mentidveadiers in an integrated and holistic approach by
combining demonstration projects with a high regtiien potential and thorough training and awareness
raising activities and interventions to establishmarket environment conducive to investments irartle

25

SIRIM: government-owned company for industriatitnology innovations and standards developmerRI-SEKM: Solar Energy Research

Institute of the Universiti Kebangsaan Malaysia; TREE-USM: Centre for Education and Training in Reable Energy and Energy
Efficiency of the Universiti Sains Malaysia
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thermal energy practices and technologies in imgu&this will be achieved through the project’sethr
substantive components:

81 Component 1: Development of a regulatory frameworkand financial incentive schemes to facilitate
solar thermal energy utilization and thermal energyefficiency.
Outcome Output

Policy papers and financial incentive 1.1 National counterparts supported to develop ethpelicy
schemes established and endorsed |bpapers on solar thermal energy.
stakeholders.

1.2 Two financial incentive schemes focusing olarsthermal
applications developed.

82 Based on assessments and consultations with dtbtsilders, in particular the Malaysia Investment
Development Authority (MIDA) and the Sustainableekyy Development Agency (SEDA), and the recent
survey conducted by SIRIM under the project finahbg the TECHNO FUND, this component will support
the Government'’s efforts to create an enablingrenment for local manufacturing entities to implemie
thermal EE and the efficient application of solaertmal systems, for example, to expand the existing
NEEMP to also cover other energy sources in additm electricity. GEF’s support will be used to ehir
international and local consultants to share expee and practice from other countries, such asthe
USA, China and India, etc. and further consultatidgth all stakeholders, in particular attention ik
given to consult with relevant industries and ingtons. The project will assist the developmenttioé
identified promotional regulations, support prograes, incentives, financing mechanisms, standards fo
relevant solar thermal equipment, etc.

83 A detailed proposal with a cost-benefit analysidl We prepared for the improvement of current pplic
instruments which could include financial incensivetax breaks, subvention of solar thermal R&D
programmes, and a certification scheme for solarntial technology. Grant and non-grant instrumefiats,
example those related to the Green Technology EingrScheme administered by Green Tech Malaysia on
behalf of KeTTHA and with a total budget equivalém US$1 billion, the Renewable Energy Fund under
SEDA, the TECHNO FUND under MoSTI, and other finagcschemes become available during the project
implementation, will be further developed and agglio ensure adequate availability of financialrees for
energy saving implementation and solar thermaliegidn in industry. As the institutions managirgese
funds are also members of the Project Steering Queenthere will be close coordination with thecideon
makers of these bodies on a regular basis; for pkarit has been agreed that a similar financiaéste to the
existing FIT scheme to be managed by SEDA will evetbped under the project to provide financial
incentive for solar thermal energy projects. Theent FIT scheme, also managed by SEDA, covers soibr
PV projects. As the amount to be allocated to tmese schemes has not yet been determined, it lidsera
included as co-financing under Component 1. Thegeptawill work closely with participating industseto
assist them in accessing these funds, advice lsdllze provided on a suitable institutional struetuvhile on-
the-job training will be carried out for relevanbrnment officials, for example for those of EFREDA,

ST, Malaysia Green Technology Corporation, MIGHIE, e

84 The foreseen project will also support policy ardidion makers in the development of attractivesslyband
financial schemes in order to guarantee the mat&ptoyment of solar thermal installations in Malajs
industry. The key success factors for this areréimoval of the barrier of high upfront costs by eleping
long-term predictable financial incentive scheffidmsed on best practices (performance-based imesti
the establishment of mechanisms for monitoringeraluation and setting up energy reduction targets.

85 The project will also assist in the implementatminthe developed policies and subsidy/financialescés
through capacity building for the related instituts under Component 2 and through implementatiquilof

% |n general, four different kinds of financial entive schemes can be highlighted: i) Investmehsisly/direct funding (a percentage of the
investment is financed by the public sector); iBli@ations (regulation of solar thermal installatiby law); iii) Credit funding (e.g. an
annuity grant); and iv) Tax incentives.
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projects under Component 3. In particular, the enmntation of the created subsidy and financiaises is
necessary to gradually replace the TA support pexliby the project to the first pilot projects.drder to
achieve this, the TA support from the project te 40 factories (Output 3.1) and 10 pilot proje@sitput 3.2)
will be gradually phased out towards the end of ghgject life in order to ensure the sustainabitifythe
project. More explanation of this process is dethiinder the Component 3 section of this docunim.
policy and incentives developed by this project faitus on thermal EE and solar thermal energy, redethe
focus of the policy and incentives of the GEF4 @cbjon IEE are limited to the implementation of rgye
management systems based on ISO50001. Thus, tliey pmitivities of these two projects will be
complementary rather than creating an overlap.

86 Component 2: Awareness raising and capacity buildig programme relating to process heating and
cooling optimization and solar thermal energy utilzation.

Outcome Output

Awareness and capacity of 2.1 Training programme on energy savings basegrooess heating
equipment vendors,| and cooling conducted for service providers, cdast and industry
service providers, industry in selected sub-sectors; 50 equipment vendors, Ugds, and 50
management, plant experts trained.

engineers, and financia
institutions in 5 targeted
industrial sub-sectors
strengthened and utilized.

2.2 Training programme on solar thermal technologpducted for
equipment/ component suppliers, service provideosisultants and
industry in selected sub-sectors; 30 equipment mend0 users, and
40 experts trained.

2.3 Awareness raising events organized for inglus@nagement and
financial institutions on investment in energy s@d and solar therma
application.

87 This component will develop training materials gwdgrammes, and deliver trainings on the optimirabf
process heating and cooling, and solar thermahtdobies in the targeted industrial sub-sectors.

88 Training on thermal EE will be at the user and expevels and will focus on process heat for clagni
drying, evaporation, sterilization, pre-heatingléowater, boiler optimization, etc. for technicahff, plant
and energy managers and consultants (see Annék Trgeted groups include: i) engineers from solar
thermal companies; ii) energy managers of enterpris the targeted industries and factories thate ha
implemented energy management systems with sugbdiie on-going IEEMMS project; iii) engineering
companies and equipment manufacturers or vendoi;ivg universities and other research centres. The
sustainability of these trainings will be ensurbdotigh close cooperation between SERI, SIRIM arm th
Federation of Malaysian Manufacturers (FMM). SIRIMgether with FMM Institute, will coordinate and
organize the trainings and outreach to potentidigyating factories. The FMM Institute, SIRIM arBERI
will build their own capacity by working closely thi UNIDO under Component 2 of the proposed project,
thus allowing them to continue with such trainingsyond the scope of the project's lifespan. Close
cooperation between these institutions and alsl ether relevant universities, for example, UTM¢gy of
Engineering and Green Technology Universiti Tunkd® Rahman, etc. will encourage national ownership
and the institutionalization of the project’'s apgeb. SERI will consider incorporating the trainjpgpgramme
developed by the project into their curriculum. R&JA has the intention to establish an EE instithig once
established will use the developed training maleaad project equipment.

89 Solar thermal technology suppliers will be traimeddetermining solutions, system design, systegnation,
manufacturing, installation, operation and mainteega etc. so that they can provide high-quality and
affordable products and deliver appropriate andrdéble after-sales service to their clients. It finst focus
on the technologies for a low temperature rangepu®FC-150C. It is expected that:

27 These training courses will be carried out inprration with the “AEE - Institute for Sustainaflechnologies”. The Institute was set up in

AEE - Institute for Sustainable Technologies wamfted in 1988 as an independent research associtibis one of the leading institutes
for applied research in the fields of solar thererargy, low-energy and zero energy buildings dsasdn energy efficiency in industry.
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» 50 experts will be trained in the optimization obpess heating and cooling in the selected sulpisect

» 40 experts will be trained in solar thermal appl@as in the selected industry sub-sectors; thaitrg will not
only focus on identification and design of the abié solar thermal equipment, but also on the ratam of
the solar thermal equipment with the existing padidun process.

* 100 plant managers and energy managers will redsge training on EE based on process optimization
process heating and cooling and solar thermal iatea;

* Training will also be provided to develop bankalpimject proposals to apply for various funding and
incentives schemes, as well as to financial irnsite in the evaluation of funding applications.esh will
include, for example, SEDA, MIDA, MGTC, and SME @omwhich will implement the financial incentive
schemes to be developed by the project.

90 Other activities will focus on raising awarenesstid potential costs, benefits and opportunitieyasfous
support programmes created, different grant awdgnant instruments for energy savings in selestdu
sectors and for the application of solar thermatrgy allowing company owners and managers to take
informed decisions on investment opportunities @ewklop viable proposals. The case studies to belafzed
will be based on comprehensive technical and ecanamalyses and tangible results in energy savamgs
GHG reductions of the demonstration projects urmenponent 3 and will be used for awareness raising
activities. Sources of finance and financing medaa will also be identified. For this purpose, bafficials
will receive training from the project and will ceider loan applications for the demonstration prgjeand,
where applicable, link with existing non-grant nshents.

91 The training will build on the training provided @nergy management (EnMS/ISO 50001) and systems
optimization (pumps, steam, compressed air, fartsfispunder the GEF/UNIDO IEEMMS projét(2011-
2016) by expanding into the new area of processriiegsteam, direct firing) and process optimizatiand by
linking process heating (steam) with solar thermaplicationd’. Companies that have participated in the
IEEMMS-supported training will be the first candids to receive additional training on process laeat
systems optimization, as well as the solar therem&rgy applications provided under the proposegegtro
(refer to the list given in Annex F).

92 Component 3: Demonstration and scaling up of sectespecific EE and solar thermal energy utilization
in targeted industrial subsectors

Outcome Output

Thermal energy efficiency and solar 3.1 Energy saving measures and investment projects
thermal technology demonstrated amdimplemented in about 40 factories;
deployed in 5 targeted industrial sul
sectors.

I 3.2 Of these 40 factories, around 10 implemerarsiblermal
demonstration projects, with a total installed saallecting
area of 10,000 m2, and a life time energy generatd
360,000 GJ.

3.3 Case studies prepared and presented undeart dugpto
raise more investment in EE and solar thermal natemn
using the trained capacity and various financiatemive
schemes created.

93 This component will provide direct support to ardw0 plants of the selected sub-sectors to imptiose EE
through process optimization and optimization ajgass heating and cooling. At least 10 of theseldts
will be selected for the installation of solar timed energy systems to substitute fossil fuel enefdgpese 10

28
29

Malaysia: Industrial Energy Efficiency for Malaysian Manufacturing Sector (GEF 3908)
Further the material and knowledge on trainingsaduhe European IEE project EINSTEIN of energyaéihcy and renewable energy for
industry and the EUREM training course (Europeaearfy Manager) will affect the development of thiaining program
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solar thermal demonstration projects will serve tap into the financing schemes coordinated under
Component 1, and test the built capacity develapeter Component 2, thus ensuring that the inteivest
are effective and sustainable.

94 Based on the factory visits in the PPG phase, tibdar glove, food, pharmaceutical, laundry, texsirel
electroplating industries showed the highest pakfdr solar and waste heat process heat integrtiThe
following integration points for solar and wastehategration to supply process heat could betifiled in
several companies:

» Preheating of boiler feed water;

» Leaching process for rubber gloves;

» Heating in oleo-chemical processes;

» Heating up water baths for electroplating industry;

» Heating, washing and rinsing processes for carleoratd non-carbonated drinks;

» Heating up of cleaning water and detergents (CEaihg in Place fluid) in the food industry;

» Pre-heating of boiler makeup water for the productf direct steam in a steam boiler in laundries.

95 The target is to support 40 plants; these are quélly divided between the various sub-sectorsega for the
selection of companies are:

* Size of the company (small, medium and large cowypéahis will follow the definition of MIDA (see
footnote 12);

* Local or multinational company;

« Commitment to participate in the project and wiliress to share experiences;
» Potential savings in thermal energy and GHG emissieduction;

» Easiness and potential for replication/duplicatiéthe demo project;

» Available space for the solar thermal collector.

96 A series of workshops will also be organised tonmrte the project’s activities and this in turn wiklp to
identify suitable factories for visits and the gamg out of detailed audits. The database of thEMEIS
project will be used to ensure that factories ntleetcriteria of the proposed project and an aduitialatabase
will be developed in cooperation with FMM and sealenanufacturing associations such as the Malaysian
Rubber Glove Manufactures Association. The uséefexisting database from the IEEMMS project wil b
used to identify factories that already have a hbafsenergy efficient operations into which solaernal
applications can be incorporated. However, effovid also be made to include industries that did no
participate in the IEEMMS project but are interdsie participating in the proposed project’s dentatin
projects; the National Seminar on Solar Thermallfilustrial Applications, taking place in Kuala Lpar in
November 7 2013 will be used to identify just secterprises.

97 There are currently no local companies manufacgurtihe solar evacuated tube needed for medium
temperature industrial applications in Malaysiae giroduct is imported from China and Europe. Taot $ke
demonstration projects, it is suggested that tlseesy is designed, installed and commissioned byoomeore
local companies with the assistance of internatiama trained local consultants. The products arsiem
components such as the solar thermal collectoitra@tar, and pumping system can be imported fromoadb.
However, it is hoped that potential manufactureils set up local production as local demand incesad he
selection of enterprises to commission the dematistr projects will follow the rules and regulatioaf the
project financiers, donors etc. As a demonstraposject, the system should be certified accordmdghie
international and local industry standard to ensi@é the system is safe and provides positive atspfr end

% For process heat optimization there are an additifive more sector identify cement, iron and metakamic, chemical and petrochemicals

and pulp and papers. These sectors consume higlnduimioprocess heat, mainly supplied by natura) gaal and medium fuel oil/diesel.
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users. In the procurement of such equipment, the @&nt will help to identify potential supplierglépment,
coordinate the procurement by participating entsegr and assist in the eventual design of theeteadd
products for the demonstration projects.

98 The solar thermal system is intended to supplyntérheat for industrial applications, supplementing
conventional heat supply system, and fuel savinifjsb& assessed by developing the specific enangex
(energy use per unit of product) of the producttpes before and after the installation of solarntad
evacuated tube system. The difference of the indeconsidered as the fossil energy savings andbean
converted into GHG emissions reduction. The resaftshe demonstration activities will be assessed,
monitored and disseminated as case studies.

99 The GEF grant will be used to provide assistanocgaimying out assessments, identification of eneaying
opportunities combined with solar thermal utilipati the design and preparation of procurement deatsn
conducting procurement of equipment, and can ata@rca small percentage of the equipment costs, on
average 20%, depending on the total equipment athcomplexity of the project, replication, and GHG
emissions reduction, etc. All other costs assodiatéh the demonstration projects will be borne thg
participating companies, but potential sourcesinoérfcing could include; SME Bank, SME Corp, Green
Technology Financing Scheme (GTFS) Renewable Enéngyd, MIDA, TECHNO FUND, etc. The
demonstrations will directly reduce energy consuompiand reduce greenhouse gas emissions, while also
consolidating the expertise provided under Compbriznand the policy framework developed under
Component 1, and supporting the awareness raisogggmme under Component 2. For example, the expert
trained in Component 2 will provide (with supparwrh UNIDO'’s international experts) services to flte40
plants that will implement process and heat optatidn and solar thermal systems and thus provictenteal
assistance and gain valuable hands-on experieaneséives.

100Technical assistance is provided to support investmd developers (on an as-needed basis) in projec
preparation and design, i.e. assessment and cosfib@nalysis, pre-feasibility analysis, full fdzifty
analysis, formulation of bankable proposals andjgieng, manufacturing, installation and commissigrof
solar thermal systems linked with systems optinoratThe GEF Technical Assistance support is ctuocia
attract the ‘early birds’ that want to invest inaothermal energy production and its applicatienpart of
energy efficiency improvements in selected indakgiibsectors.

101Case studies will be prepared based on compreleetestnical and economic analyses of the pilotegtsj
and will also present experience gained and taedgdG emission reductions achieved. These casestud
will be used in the awareness raising activitiedaurComponent 2. It is expected that more factovigsin the
targeted sub-sectors and other suitable sub-seictanglustry and commercial building sectors widleuthe
trained expertise and various funding schemes acentives created to implement energy efficiency
improvements projects and installations of solarrial systems during the last two years of theegtoand
beyond project completion.

102The co-funding contributions from project partndéos this component are by far the largest of ak th
components, and commitments from GreenTech, MoBITDA, FMM, and SEDA have been secured and
confirmed in their respective co-financing letters.

103Component 4: Monitoring and Evaluation

104The monitoring and evaluation component will enstin& adequate monitoring and evaluation mechanisms
are in place, facilitating smooth and successfojgmt implementation and sound impact. Specifiathys
component’s outputs include; (i) Regular monitoriexgercises conducted according to GEF and UNIDO
requirements prepared; and (ii) Mid-term and fipabject evaluation conducted. The monitoring and
evaluation approach taken by the project is expthin more detail in Annex H.

1053) Innovation, Sustainability and Replicability

106The proposed project’s focus on energy efficierayg through solar thermal applications is innoxeain that
this is a relatively new approach in Malaysia amel market is still at a nascent stage. Usage af soérmal
energy for industrial applications is still limitedith only around 100 examples at the global lgtlelis
allowing Malaysia to use the capacity developeaugh this project to tap into a niche market thit w
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continue to expand in the coming years. Such intieaiche markets are key for emerging econontias t
are searching for a cost advantage in the globahauy outside of cheap labour and manufacturingscos
GEF funding is very much required to allow Malaysiatake this initial step. This innovative apprio&as
especially applicable to Malaysia as it has a héighar thermal energy potential and a baseline ithat
developed enough to adapt to new and innovativentdogies.

107Sustainability of project interventions will be ensd through capacity building of institutions agmt users,
as well as demonstration of solar thermal appliceti Capacity building activities will be built anmed training
programmes on energy savings from process heatidg caoling and on solar thermal technology for
suppliers, consultants, and industry managemenparsbnnel. These programmes will take a trainithieer
approach to ensure that capacity is built in aasugble manner, allowing the market for solar therm
applications in Malaysia to growth beyond the projenplementation period. Furthermore, the develepm
of policies and financial schemes to promote armberage investment in solar thermal applicatioriswark
towards creating a policy framework that will sugpenergy efficiency in the long term, having atileg

impact on the policy environment.

108The awareness raising activities under Componentli2seek to raise interest in and understandinghef
benefits associated with solar thermal industrpdligations. By creating awareness, the project s@kk to
increase adoption of solar thermal applicationsegions other than those directly focused on byptiogect’s
interventions. The capacity building and policyidtes of this project will encourage this, andetbase
studies developed under Output 3.3 will dissemirtiageenergy efficiency gains and energy savingssacr
multiple regions of Malaysia. Furthermore, as Malayis considered a regional leader in multipleusides,
this project has the potential to share lessomadel and thus encourage adoption, at the regievneall.

109A.6 Risks, including climate change, potential soal and environmental risks that might prevent the
project objectives from being achieved, and measusehat address these risks:

110The main risks, their ratings and the mitigatioratstgies for the project are listed below, whil¢ads on
risks/assumptions per outcome are given in thdtessamework of Annex A):

Risk Rating Mitigation

Management priorities in the participatingLow Signing of a Terms of Reference (ToR) and

public sector and private sector organizatipns Cooperation Agreement with the project partners

change over time before and during project before commencement of the project as well as|Co-

implementation financing letters.

Effective coordination between various project_ow A proper coordination will be sought througheth

partners. Project Steering Committee and ad-hoc working
groups per subsector or theme that can be set up as
needed, bringing in other partners and benefigarie
The Project Management Unit (PMU) will play a key
role in the coordination of these various intergsts
channelling them into the day to day executionhef|t
project

Companies have doubts regarding techndvledium | To overcome this risk, the factories seléctes

economic viability. Thus, demonstration demonstration sites will be carefully evaluateds th

projects are delayed, limiting the opportunity to will include management support, financial strength

disseminate success stories and develop |case technical backup, and replication abilities. The

studies.

demonstration project proponents are anticipate
provide initial case study results and thus sery
examples for other factories to replicate. While
GEF grant will support the demonstration projeat
a number of ways (including up to 20% of equipm
costs), all other costs will be borne by
participating companies, thus ensuring that coeti

d to
2 a
th
5 1
ent
he

participation is in the interest of their managetr
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Risk

Rating

Mitigation

Limited number of participants interested

inLow

training and no immediate demand for services

for trained experts as the growth of the ma

ket

for solar thermal technology is slower than

expected.

The integrated approach of the project is etqubto
mitigate this

risk by not only promoting the

technology but also creating a new market and ddrpan

for the application in heat processes in the irmihls

t

and commercial sectors. The capacity building
approach adopted by the project combined with

awareness campaigns and policy coordination

will

ensure the sustainability of the project and thus

development of the solar thermal technolg

market in Malaysia to mitigate this risk. The
capacity of SERI and the FMM Institute will be

strengthened by the project so that they

gy

ill

continue providing support to the local experts,

Incentives and the financial support system
insufficient.

areow

The capacity of financial and governmen
institutions will be strengthened on energy sav
opportunities and solar thermal systems and {
potentials. Grant and non-grant instruments will
developed and applied to ensure the availability

financing resources. Experiences from other coesitri

will be shared, and results from the demonstra
projects will be widely presented.

Government financing and policy instrumentsLow
for thermal energy application in industry are
not effective enough to incentivize industral

stakeholders’ investment in solar

technologies.

thermal

Close coordination between policy makers
industry, through FMM, various Chambers

tal
ing
heir
be
of

tion

and
of

Commerce and Industries, etc. will aim to mitigate
this risk by designing or revising financing/policy

instruments that are in line with the needs of stdu

Focus will be given to provide adequate support to

the industries for the implementation of solar thalr
energy application: better technical

support,

awareness raising on the consequences of climate

change, zero-GHG emissions from solar eng
sufficient information on the availability of vare
financing scheme:etc

Climate change risks: increased cloud cdg

verkow

from climate warming reducing solar radiatipn

levels

Careful design of the solar thermal systemd i
ensured during project implementation.

111A.7 Coordination with other relevant GEF financed nitiatives

ray,

112Research and development (R&D) promotes and suppbet production of high quality, up-to-date and
relevant outputs, products and services relatesblar thermal energy. It also plays a crucial angdrtant
role in the on-going efforts to further improve guation processes, to raise the quality standafdslar
thermal technology and to cut costs through thendhiction of new and innovative methods. The sauafe
funding for R&D in Malaysia are mainly from MoSThrough IRPA (Intensification of Research in Priprit
Areas) Funds and the Industrial Research and Dewednt Grant Scheme (IGS).

113The project will also use the results of the omgoGEF UNIDO project on Industrial EE for the Mat&an
Manufacturing Sector (IEEMMS) as discussed in tasefine project section (Section B.1). For examible,
proposed project may select those companies otspilaat have received support from the IEEMMS mioje
implementing energy management system and enegjgrsyoptimization, to provide support and assiganc
to further reduce their energy consumption by thénaization of process heating and cooling, sdtarinal
energy integration. The proposed project will adsek to coordinate with other ongoing GEF-fundesjguts
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such as the GEF UNIDO Cleantech Programme in Meayst recently started implementation, and has
launched an innovative approach of private seateolvement that offers learning opportunities foe t
proposed project. The innovative concepts techmetogleveloped and disseminated as a result of the
Cleantech project could also provide opportunities cooperation should they include innovative
technologies, such as the solar thermal applicafiocused on by this project.

1140n capacity building and demonstration project®I8I Berhad will coordinate with the SERI, UKM and
other relevant institutions for the content ofrtiag activities and implementation relating to safermal and
EE improvements.

115B. ADDITIONAL INFORMATION NOT ADDRESSED AT PIF STAG E:

116B.1 Describe how the stakeholders will be engaged project implementation.

117An Organigram of the management of the project @mantation can be seen below:

| Funding Partner The Global Environment Facility (GEF) |

lImplemem:ing Agency UNIDO |

Project Execution

! |
! |
! I
! |
! |
| - 1
! f, = E Project Steering Committee 1
: EZS E Chair: Ministry of Energy, Green Technology |
, | €88 and Water KeTTHA :
|| Bex B I
I | 55 B I
! T E 3 I
v | B2 3 |
! £ -:"‘ e National ' ProjectManagement Unit (PMU) 1
: E é‘ = Executing Headedby: National Project Director 1
I = £ ﬁ Agency, Supported by: National Project Manager, !
I = ,% _ SIRIM, hosts: Techrical Adwvisors, Admimstrative Assistant :
I - = ' |
! |
| ", -4 |
! I
! |
e e e e e e e e e e e e e e e e, e, e, e, e e e, - === ]

118A Project Steering Committee (PSC) will be estdigds to provide strategic guidance, and coordination
between various ministries and other stakeholdéasy key partners of this new project are also ¢hafsthe
on-going IEEMMS project which will ensure the efige coordination of the two projects via the vaso
project management levels, the PSC, project managieamd technical working groups. The PSC will naget
least once every six months with ad-hoc meetingarazed when necessary. While there are a numi@sGf
members, experience gathered from similar projéas shown that effective coordination and active
participation by the key project stakeholders canniaintained as long as all members are relevatiieto
project.

119The local project executing agency will 8&IM Bhd. that will host the Project Management Unit (PMU).

120SIRIM will appoint one of its senior managers tothe National Project Director (NPD) who will act the
Government representative to work closely with BMU to ensure that the daily management of project
execution is fully in line with Government priogs, rules and regulations, and that all local ispatd
participation in the project implementation aretione and adequate. The NPD shall have adequateréuth
and knowledge within the Government to get the s&mey support from all local project partners tdqren
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his/her duties under this Project, in particulaetsure that the Project is supporting Malaysiéortst

121The Project Management Unit (PMU) is responsibletiie daily management of project activities/exeyt
and will also act as the Project Steering Commitiseretariat. It will provide guidance/advice ireth
execution of each project component, in accordaittethe project document. The PMU will comprise of

* National Project Manager (NPM; fulltime, paid frahe GEF budget);
* Administrative Assistant (fulltime, paid from theEG budget);
e Technical Advisors (part-time, paid from GEF budgetl co-financing).

122The major stakeholders involved in the executiothefproject are:

Stakeholder Mandate and/or function in Malaysia

UNIDO UNIDO is the specialized agency of the Unifgdtions that promotes
industrial development for poverty reduction, irsiie globalization

and environmental sustainability. In recent yebid)DO has assumed
an enhanced role in the global development agendéodusing its

activities on poverty reduction, inclusive globalibn and

environmental sustainability. The Organization dsaw four mutually
reinforcing categories of services: technical coapen, analytical and
policy advisory services, standard setting and diampe, and a
convening function for knowledge transfer and nekiviy.

Implementing Agency

UNIDO is the implementing agency of the proposedjqut and a
member of the PSC.

SIRIM Berhad The Department of Standards Malay$esM) has appointed the
Standards and Industrial Research Institute of aa(SIRIM Berhad)
as the sole ‘national standards development age®iei}iM Berhad is a
wholly owned company of the Government (incorpatate1 996) under
the Ministry of Finance Incorporated. While Start$arMalaysia is
responsible at the policy level, SIRIM is respotesiat the technical
level for the development of standards, as welR&D development,
engineering and design services, technology comalization,
training and consulting services and (through SIRDAS Int. Sdn.
Bhd.) providing certification, inspection and testiservices.

SIRIM Berhad will be the national executing agerofythe project,
responsible for hosting the Project Management (IPiU) and will

appoint the National Project Director (NPD). Thevey conducted by
SIRIM will serve as input for the creation of anabling olicy

environment under Component 1, and SIRIM will abssist in the
organization and coordination of trainings undermponent 2. In
addition, SIRIM will also be involved in the implemtation of energy
saving measures and solar thermal demo projects.

SIRIM Berhad will be a member of the PSC.

National Executing Agency
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Project Steering Committee (PSC) Chair

Ministry of Energy, Green
Technology and Water
(KeTTHA, Kementerian
Tenaga, Teknologi Hijau dan
Air Malaysia)

The role of KeTTHA is to facilitate and regulatesthlectricity sectors
in the country, to ensure affordable energy is lalséé to consumers
throughout the country (by reviewing tariffs impddey the utilities and
monitoring standards of the utilities), to moni@mergy programmes
and to promote energy efficiency and renewableggnérhe Ministry,

in coordination with the Economic Planning Unit (tdie Prime

Minister’s Office), provides the general directi@and strategies in the
energy sector. KeTTHA is also responsible for theonmwtion,

innovation in and application of green technologaesl for the water
sector.

KeTTHA will be the Co-chair of the PSC.

Ministry of Science,
Technology and Innovation
(MoSTI)

MoSTI seeks to increase productivity and compediiess in
agriculture, manufacturing and service sectorsegga new sources 0
wealth in technology and knowledge-intensive sectgsuch as
biotechnology, ICT, sea and space technology as aslindustrial
technology) and to raise the country's capacitykfmwledge, creativity
and innovation.

MoSTI will be a member of the PSC.

f

Project Steering Committee Members

Ministry of International
Trade and Industry (MITI)

MITI has the function of planning, formulating arichplementing
policies on industrial development, internatiorralde and investment
encouraging foreign and domestic investment; prorgoMalaysia’s
exports of manufacturing products and services tgngthening

bilateral, multilateral and regional trade relatoand cooperation as

well as enhancing national productivity and contpegthess in the
manufacturing sector.

MITI will be a member of the PSC.

D

Ministry of Natural
Resources and Environmer
(MNRE)

MNRE is the GEF Focal point in Malaysia and its onagreas of focus

t include: (i) Natural resource management; (i) Gouation and
management of environment and shelters; and (@hagement of land
survey and mapping administration.

MNRE will be a member of the PSC.

Energy Commission (ST;
Suruhanjaya Tenaga)

ST has been the regulatory agency for the eletstraoid piped gas
supply industries in Malaysia since 2001. The Cossinoin’s main tasks
are to provide technical and performance regulatiorthe electricity
and piped gas supply industries, safety regulationslectricity and
piped gas, to advise the Minister on all mattetatireg to electricity
and piped gas supply and to ensure consumer ptechnother

function of the Commission is to promote the useenfewable energy
and the conservation of non-renewable energy. Skirgtiatives have
been started, mostly related to efficient eledfriproduction and use.

The Energy Commission will be a member of the PS@ will
participate in the capacity building activities endComponent 1.

Sustainable
Development
(SEDA)

Energy
Authority

SEDA has recently been established and assignadniinistering the
FiT (feed-in tariff mechanism) and promoting renblega energy
technology in Malaysia.

SEDA will be a member of the PSC and will parti¢cgpa the capacity
building activities under Component 1.

Federation of Malaysian

FMM was established in 1868 is Malaysia’s largest private sect
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Manufacturers (FMM)

economic organisation in Malays representing over 2,00
manufacturing and industrial service companiesasfing sizes. FMM
is officially recognised and acknowledged as thea®f industry in
Malaysia, and its institute offers training coursesupgrade the skills
and knowledge of manufacturing sector employees.

FMM will coordinate the organization of trainingurses, and participate
in the selection of plants for EE improvements #mel installation of
STSs and awareness raising activities for its mesnbe

FMM will be a member of the PSC and will also assis the
development of the database under Component 3.

D

Malaysia Green Technology
Corporation (MGTC)

MGTC, or more commonly known as GreenTech Malaysias
established on 12 May 1998 as the Malaysian En€egytre orPusat
Tenaga Malaysia (PTM). As a national energy research centre, P
focuses on the development of the energy sectopecesly
technological research and demonstration of REEhd

In August 2009, the Government launched the NatioBaeen
Technology Policy with the aim to provide directidoward the
management of sustainable environment. To purduetiiter, PTM was
restructured as GreenTech Malaysia on 7 April 2abOact as the
implementing arm of KeTTHA.

MGTC is the focal point to drive and facilitate thmeplementation of
the development and promotion of green technolodylalaysia.

MGTC will be a member of the PSC and will parti¢gan the capacity
building activities under Component 1. In additiothe Green
Technology Funding Scheme, under the auspice ofer@mech
Malaysia, will contribute to the project in the ffior of potential
investment in the projects conducted under Compahend 3.

'M

Economic Planning Unit
(EPU, Energy Section)

The EPU is the principal government agency in Msilyhat was set
up in 1961 to "focus on development planning, oghhproblems in
plan execution, and on all forms of foreign aidt tbe nation. It has
been made responsible for the formulation, impldatéeon, progress
evaluation and revision of development plans.

EPU will be a member of the PSC and will partioipat the capacity
building activities under Component 1.

UJ

Malaysian Investment| Under MITI, the MIDA is the government's principajency for the
Development Authority | promotion of the manufacturing and services sectordMalaysia.
(MIDA) MIDA assists companies that intend to invest irséhsectors, as well a
facilitates the implementation of their projectslIDM\ also evaluates
applications for projects in the manufacturing amdhted services
sectors, such as manufacturing licenses, tax ivesntexpatriate posts
duty exemptions on raw materials, components, machi and
equipment
MIDA will be a member of the PSC.
o o | Department of Standards DSM is an agency under the ambit of MoSTI and is tiational
C_CU % % Malaysia (DSM) standards and accreditation body for Malaysia with roles and
(@) =

functions governed by the Standards of Malaysia 996 (Act 549).
DSM is also the national representative for Malaysiinternational and
regional standardization activities.
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SERI (Solar Energy| SERI carries out research and knowledge disseroimatisolar energy

Research Institute), and renewable energy technology, management anidypi the
University Kebangsaan context of economic and environmental sustaingbilit
Malaysia (UKM)

SERI will assist in the organization and coordioatof trainings under
Component 2.

Malaysian Industry —| Under the purview of the Prime Minister’s Office, IGHT is a
Government Group for High| membership-driven organization which members fromdustry,
Technology (MIGHT) government and academia to promote high technalegglopment and

industrial advancement.

MIGHT will participate in the capacity building adties under
Component 1.

SME Corps. Malaysia In 1996, SMIDEC was estabtistoespur the development of small and
medium enterprises (SMEs) by providing infrastroetuacilities,
financial assistance, advisory services, markeesscand other suppof
programmes. In 2007, SMIDEC was transformed intdeSBbrp. as the
single dedicated agency (under MITI) with the rewgioility to
formulate overall policies and strategies for SMdfsl to coordinate
programmes across all related Ministries and Agenci

—

SME Bank An agency under MITI, SME Bank complemsdintancial products and
services offered by commercial banks through imttgh financial
products and business development advisory serioc&MES.

Gender Dimensions: Relevant women entrepreneurs, associations andegdodal points
will be invited to participate in project implemetibn as described in
the relevant paragraphs above; for example, whetremproject will

have adequately addressed gender issues and gmadfestreaming.
Efforts will also be made to include ministerialnger focal points in
project steering committee meetings where possible.

Civil Society Organizations| Relevant CSOs will be invited to participate duringroject
(CSOs): implementation

123B.2 Describe the socioeconomic benefits to be delred by the Project at the national and local levs|
including consideration of gender dimensions, and dw these will support the achievement of global
environment benefits (GEF Trust Fund/NPIF) or adapttion benefits (LDCF/SCCF):

124The project reflects commitment to improve enerfficiency and renewable energy as a pivotal wayneet
the climate change challenge. The project will oty help limit energy demand, but by also impragvihe
reliability of energy supply, will enhance econonsimmpetitiveness, generate employment, and recdhozd, |
regional, and global air pollution. Under the pobjeactivity for the deployment of energy efficigrand solar
measures in thermal energy use will also save méoregnd-users i.e. industrial companies in Malaysy
providing cost-effective solutions. In additionttee economic benefits, energy efficiency measuaee lgreat
potential to reduce CO2 emissions.

125Based on UNIDO'’s experience in the implementatibsimilar technical assistance projects in Malaysia
South-East Asia, socioeconomic benefits in the fofrmmproved South-South cooperation can be exgecte
As this is a relatively new market concept in Malay lessons learned can be taken from other engergi
economies and cooperation at later points in tlogept can be expected. This cooperation will balita
local market for the production of the products agdtem components required for industrial apptan
solar thermal energy is to develop in Malaysia. Dnewth of such a market will also lead to addigbn
socioeconomic benefits such as job creation, incgnogth and a general improvement in the standérd o
living.
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126Gender dimensions are considered a key stakehdlaterthe development of industry, energy and
environmental resources and climate change mitigafiherefore, a gender analysis will be carriedasupart
of the capacity assessment of Output 1.1 at theebwf the project. Gender mainstreaming actioth el
integrated into all stages of the project cyclepamticular in the training and skills strengthenarctivities of
outputs 2.1 and 2.2. References to gender will dresistent throughout the project approach, thevities,
indicators, and budget. Female experts will als@heuraged to participate in the training and rofineject
activities.

127B.3 Explain how cost-effectiveness is reflected in thgroject design:

128In additional to the above benefits, it is expectedt the project will result in considerable glbba
environmental benefits in terms of GHG emissionuatidns through a substantial reduction in fuel and
electricity consumption, fuel switching by replagifossil fuels with solar thermal energy and puttin place
energy efficiency practices and measures. Theviallg table compares the cost effectiveness of lieduc
GHG emissions in the proposed project, based oadtimates presented in Annex G.

Cumulative GEF Cost-
GHG reduction effectiveness
(ktCOy) (USD/ItCOy)
Direct emission reductions (2014- 2,759 ktCQ 1.4
2018)
Indirect emission reductions (bottom- 5,518 ktCQ
up)
Indirect emission reduction (topt 17,197 kiCQ
down)

129 Using solar thermal energy in the selected subssem®f Malaysia to replace energy from conventiona
sources is more cost-effective than using otheewaible energy resources, (for example, the nexilpes
option would be biomass) for a number of reasons:

» The size of application at different factoriesetatively small for a cost-effective biomass apgiion;

« There is almost no waste from the selected sulmsethat could be used as biomass, therefore, the
collection and transportation costs of the requaestunt of biomass for each of the application Wdd
very high and challenging;

* The majority of biomass used in Malaysia is frora galm oil sector. The use of this biomass is ryainl
for composting, pulp & paper, wood industry, andral feedstock;

* In contrast, Malaysia has a very high solar thermnargy yield rate per collector area unit;
» Using solar thermal energy has a lesser envirorahanpact in comparison to biomass;

» Based on the experience of the ongoing GEF-fundegg in Thailand (GEF ID 4184) which uses rice
husk and bamboo waste to generate power, the @ingission savings cost of biomass implementatigns i
USD 11.9 per ton of direct CO2 emissions. In catfréne proposed solar thermal project in Malapsis
a cost of USD 1.4 per ton of direct CO2 emissions.

130The cost-effectiveness of the project design has leenbedded into the integrated approach of thegtrtm
address the existing barriers: improvement of thécp framework and financial incentives schemes,
institutional and human capacity building with eogg focus on on-site practical training, demorigiraand
awareness raising. A very detailed and well-designellaboration and coordination system among all
stakeholders and with the other concerned progutisprogrammes, as well as a comprehensive M&E plan
will contribute to project cost-effectiveness. Minkdcombination of local and international expegtis the
project development and implementation phasesalslh contribute to cost-effectiveness. Last bustlethe
proven expertise of UNIDO in this form of projeatather countries can bring about cost reductioiisounrt
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compromising quality.

131KeTTHA, as the PSC Chairman and the GEF FP, wdilifate strong coordination with past, on-goingdan

future GEF projects under the Climate Change faca&, in particular with the GEF3 IEE project by th
UNDP and GEF4 IEE project by UNIDO, to save costsate synergies and avoid overlaps. The proposed
project will be implemented under the overall glol@EF UNIDO programme, which will allow close

cooperation and experience sharing with other cmethat will help to save the costs and creaeatgr

impact.

132C. DESCRIBE THE BUDGETED M &E PLAN:

133Project monitoring and evaluation (M&E) will be @hreted in accordance with established UNIDO and GEF
procedures. According to the Monitoring and Evaarapolicy of the GEF and UNIDO, follow-up studiiee
Country Portfolio Evaluations and Thematic Evaloasi can be initiated and conducted. All projectrgas
and contractors are obliged to (i) make availahidiss, reports and other documentation relatedegroject
and (ii) facilitate interviews with staff involved the project activities. The overall objectivetb& monitoring
and evaluation process is to ensure successfubjaality implementation of the project by: i) tracgi and
reviewing project activities execution and actuadanplishments; ii) providing visibility into praje progress
so that the implementation team can take earlyective action if performance deviates significarftigm
original plans; iii) adjust and update the projstcategy and implementation plan to reflect possitianges on
the ground, results achieved and corrective actiaken; iv) keep the GEF Secretariat updated opraject

activities.

134The Logical Framework Matrix in Annex A provides rfigmance and impact indicators for project
implementation along with their corresponding meafngerification. These will form the basis uponiafinthe
project's M&E Plan will be built. In particular,gimpact and performance indicators in Annex A tvaick,
report and review project activities and accompiiehts in relation to: establishment and adoptiopadicy
papers and financial incentive schemes, capacitglibg and utilization, awareness raising and desti@tion
projects. In addition, a standardized approach bellused for monitoring energy reduction in thepfnts,

following the 1ISO 50001, Energy Management Stanslandd the process heat assessment guidelines to be

developed and trained on during the project implgateon. GHG emissions reductions will be calcudate
based on the energy saving amounts; the detaitetbgs for doing so is elaborated on in Annex Hgrss
made in achieving the project targets will be régain the form of Project Implementation RepoR¢$R) to
be submitted to the GEF on an annual basis

135UNIDO will be responsible for overall managemend @racking of project milestones as well as repgrto
the GEF. The M&E procedure will consist of a) pabjeception, b) semi-annual reviews, c) trackimgjgct
progress and d) independent mid-term and final uadn. The estimated total budget for M&E is

US$164,000 (US$64,000 from the GEF and US$100,£00 €o-financing).
136Following is the table summarizing key M&E actieti with the GEF budget:
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M&E Feeds Into Time GEF UNIDO Co- Responsible
Activity Frame Budget | (USD) Financing Parties
Categories (USD) (in-kind
USD)
Measurement | Project Continuous
GEF Tracking | management
Tool specific
indicators
Monitoring of | Project Continuous 30,000 42,000 17,000 PMU
project impact | management;
indicators (as
per LogFrame)




Periodic Project Semi-
Progress management; PSQ annually
Reports Meeting
Mid-term Project At project | 17,000 8,000 8,000 UNIDO PM
review/ management; PSC | mid-term PMU and
evaluation independent
evaluator
Independent Terminal Project 17,000 10,000 15,000 Independent
terminal Evaluation Review | completion evaluator,
evaluation (TER) conducted PMU, UNIDO
and Terms of PM, and
Reference for UNIDO
evaluation drafted Evaluation
by UNIDO EVA. Group
TOTAL 64,000 60,000 40,000

137More details on M&E are provided in Annex H andgress indicators are given in Annex A.
138D. LEGAL CONTEXT:

139The Government of Malaysia agrees to apply to ttesent project, mutatis mutandis, the provisionshef
Revised Standard Technical Assistance Agreemeriwtded between the United Nations and the Speethliz

Agencies and the Government of 1 March 1962.
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PART Ill: APPROVAL/ENDORSEMENT BY GEF OPERATIONAL FOCAL POINT(S) AND GEF
AGENCY(IES)

A. RECORD OF ENDORSEMENT OF GEF OPERATIONAL FOCAL POINT (S) ON BEHALF OF THE GOVERNMENT (S): ):
(Please attach theperational Focal Point endorsement lettan#) this form. For SGP, use thH3FP endorsement

letter).

NAME POSITION MINISTRY DATE (MM/dd/yyyy)
Dr. Lian Kok Fei GEF Operational Focal | MINISTRY OF NATURAL 04/13/2013
Point RESOURCES AND
Undersecretary of ENVIROMENT (MONRE),
Environmental MALAYSIA
Management & Climate
Change Division

B. GEF AGENCY(IES) CERTIFICATION
This request has been prepared in accordance \EHILBCF/SCCF/NPIF policies and procedures and ntéets
GEF/LDCF/SCCF/NPIF criteria for CEO endorsementfapal of project.

Agency Date Project
Coordinator, Signature (Month, day, Contact Telephone Email Address
Agency Name year) Person
Mr. Phll}ppe Khac- Tiep | +43 1 260 26 k.nguyen@unido.org
Scholtes, Nguyen, 3086
Officer in Charge, '
Programme . Energy and
Development and 20 / 3 / ]Li‘ Climate
Technical Change
Cooperation Branch,
Division (PTC) UNIDO
UNIDO GEF Focal
Point . /&:l’f

= ¥
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ANNEX A: PROJECT RESULTS FRAMEWORK (either copy and paste here the framework fromAtiency document, or provide reference to the

page in the project document where the framewoukdcbe found).

Project Result

Indicator

Baseline

Targets

Source of
verification

Risks and Assumptions

Project Objective

To reduce GHG emissions
by promoting and
demonstrating sector-specif
thermal EE improvements
and solar thermal technolog
utilization in industry.

Direct energy savings and
substitution:

Solar thermal: 360,000 GJ;

Thermal energy efficiency:
40,603,583 GJ

Lifetime GHG emission
reduction:

Solar thermal: 24 ktCO

Thermal energy efficiency:
2,735 ktCQ,

Post-project replication
(investment in RE/EE
opportunities in industry) will
lead to indirect emission
reduction of between 5,518
and 17,197 ktC®

Project progress
report

Demonstration
projects
validation
reports

End-of-project
impact report

Project website
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Component 1: Development of a regulatory frameworkand financial incentive schemes to facilitate solathermal energy utilization and thermal energy

efficiency

Outcome 1

Policy papers and financial
incentive schemes
established and endorsed b
stakeholders.

Number of policy

papers on solar thermal
yenergy endorsed by

stakeholders;

Number of financial
incentive schemes (e.qg.

No specific policy
papers or financial
incentive schemes for
the promotion of
industrial solar therma|
energy utilization have|

3 policy papers on solar
thermal energy endorsed by
stakeholders (score 4 from th
GEF's 0 to 5 score range);

2 financial incentive schemes
endorsed and established by

Official
documents

SWebsites of
organizations

Publicity given

National authorities are
willing to adopt specific
regulations;

Interest by stakeholders to
apply EE (especially in the
SMES) exists and can be

tax breaks, certification It\)/leaelg i?gr?irrfgt?t:t)ilot:se stakeholders (score 4 from the" media maintained.
schemes) established Y ‘| GEF's 0 to 5 score range).
and endorsed by
stakeholders.
Output 1.1
National counterparts Number of policy There are currently no| At least 3 policy papers on | Technical
supported to develop three | papers developed; policy papers on solar| solar thermal energy reportsProject
tphoe“rcr%lat)lae%eerrsgs.n solar % C_’f counterparts Ijheevrggrl)rir;rgy under | developed; progress reports
taking part in the At least 70% of counterparts| Workshop

development of policy
papers report having
benefitted from built
capacity;

Number of workshops
and seminars organized

taking part in the developmer
of policy papers report having
benefitted from built capacity|

At least 5 workshops and
seminars organized.

proceedings

Output 1.2

Two financial incentive
schemes focusing on solar
thermal applications
developed.

Number of financial
incentive schemes (e.qg.
tax breaks, certification
schemes) developed;
Number of seminars/
events to present and
discuss proposals
organized.

No financial incentive
schemes for the
specific purpose of
promoting the
utilization of solar
thermal energy in
industry are available.

At least 2 financial incentive
schemes developed.

At least 5 workshops and
seminars/events to present a
discuss proposals organized

Technical
reports

Workshop
proceedings

Publicity in
media

Project progress
reports

National authorities are
willing to adopt specific
regulations.
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Component 2: Awareness raising and capacity buildig programme relating to process heating and coolmoptimization and solar thermal energy utilization

Outcome 2

Awareness and capacity of
equipment vendors, service
providers, industry
management, plant
engineers, and financial
institutions in 5 targeted
industrial sub-sectors
strengthened and utilized.

% of participants
reporting that they feel
capable of successfully
applying the knowledge
skills acquired in their
workplace;

Currently only one
institution and one
company offer
services, albeit limited
on solar thermal
utilization, and there
are very few
consultants for boiler
and furnace efficiency
improvements.

90% of participants report tha
they feel capable of
successfully applying the
knowledge/ skills acquired in
their workplace; (score 5 fron
the GEF’s 0 to 5 score range

=

aitEvaluation

reports

Website of
organizations
.and companies

Project progress
reports

Availability and willingness
of experts to receive training

Willingness of companies an
vendors to receive expert
training.

Output 2.1

Training programme on
energy savings based on
process heating and cooling
conducted for service
providers, consultants and
industry in selected sub-
sectors.

Number of trainees at
various levels, users,
experts, etc. trained in
process heating
optimization and waste
heat recovery.

No comprehensive
trainings on process
heating and cooling ar
available in the
selected sub-sectors.

50 equipment vendors, 100
users and 50 experts trained

Training reports

Project progress
reports

Company
information

Availability and willingness
of experts to receive training

Willingness of companies an
vendors to receive expert
training.

Output 2.2

Training programme on sols
thermal technology
conducted for equipment/
component suppliers, servic
providers, consultants and
industry in selected sub-
sectors.

Number of trainees
trained at various levels|
on solar thermal systerm|
and integration in

industrial processes.

No comprehensive
trainings on solar
thermal technology are¢
available in the
selected sub-sectors.

30 equipment vendors, 80
users and 40 experts trained

Training reports

Company info
and plant visits

Interest by stakeholders to

apply solar thermal integrate
with EE improvements exists
and can be maintained.
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Output 2.3

Awareness raising events
organized for industry
management and financial
institutions on investment in
energy savings and solar
thermal application.

Number of awareness
raising events organise

Number of publications
issued; project website
developed.

No comprehensive
awareness programme
on solar thermal
energy utilization or or
thermal EE in industry
exists.

At least 20 awareness raising
events for the target group
(industry managers, financial
institutions) organized,
including experience with the
demonstration projects;

20 publications, posters etc.
issued; project website
operational.

Technical
reports
Company info
and plant visits

Willingness of government
agencies and commercial
banks to support RE (solar
thermal) and EE in industry.

Component 3 - Demonstration and scaling up of sector-specific EBnd solar thermal energy utilization in targeted irdustrial subsectors

Outcome 3

Thermal energy efficiency
and solar thermal technolog
demonstrated and deployed
in 5 targeted industrial sub-
sectors.

% of plants reporting

ythat they will continue
to use and maintain the
technology transferred
by the project in their
plants.

The selected sub-
sectors do not
currently have ongoing
demonstration projectd
for thermal EE and
solar thermal
technology.

90% of plants report that they
will continue to use and
maintain the technology
transferred by the project in
their plants.

Evaluation
reports

Website of
organizations
and companies

Project progress
and technical
reports

Monitoring and
case study
reports

Interest by stakeholders to
apply EE (especially in the
SMES) exists and can be
maintained.
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Output 3.1

Energy saving measures an
investment projects
implemented in about 40
factories.

Number of facilities in
which EE in thermal
processes have been
implemented.

No such demonstratio
projects are currently
available in the

selected sub-sectors.

40 companies with EE
improvements in process
heating and cooling;

Project progress
and technical
reports

Monitoring and
case study
reports;

Company
information

Interest by companies to
apply EE and systems
optimization exists and can H
maintained.

Output 3.2

Of the above 40 factories,
around 10 implemented solz
thermal demonstration
projects.

Number of facilities in
which solar thermal
energy utilized.

No such demonstratio
projects are currently
available in the

selected sub-sectors.

10 facilities with integrated
solar thermal systems.

Project progress
and technical
reports

Monitoring and
case study
reports;

Company info
and plant visits

Companies are willing to
implement EE measures in
thermal systems and integra
with solar thermal.

Output 3.3

Case studies prepared and
presented under output 2.3
raise more investment in EE
and solar thermal integratior
using the trained capacity
and various financial
incentive schemes created.

Number of case studies
prepared and presented
at awareness raising
events;

Number of future
investment opportunitie
identified.

Due to the lack of
demonstration projecty
and investment in sola|
thermal technologies
in industry, case

studies are nonexisten

10 case studies prepared an
presented at seminars/
workshops (total of 20 event
days, held at workshops at
various places throughout
Malaysia);

Progress reports

Presentations
and training
materials
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ANNEX B: RESPONSES TO PROJECT REVIEWS rom GEF Secretariat and GEF Agencies, and Respdose
Comments from Council at work program inclusion émel Convention Secretariat and STAP at PIF).

1. Final GEF Sec Review of PIF on April 2012

Question Secretariat comment Response by UNIDO at CEO ER
Number
31. ltems to Please consider the following items to he Response to the three items mentioned:
consider at addressed for the submission of the CEO
CEO Endorsement Request: i. There is no non-grant GEF funding for investmertivaes of
endorsement this project. The scope for the GEF grant has lukseribed in

The scope (grant and non-grant) and

the level of GEF funding for
investment activities should be
clearly justified based on the
incremental cost principle.

Specific reference should be
provided regarding the outcomes,
outputs, and direct/indirect benefit
of the existing EE project and how
their overlap with those of the
proposed project will be avoided.

Specific commitments of resource
from the existing Malaysian fundin
instruments that will be

supplemented by the GEF resourg
should be documented.

ii. In several parts of the CEO ER, in particular un8ection 1.3

many parts of the CEO ER, for instance in Comporgruf
section 2: Project rationale, project scope andviies under
A5. Due attention will be given during project irepientation tg
carefully consider the scope and level of each detnation
project based on the incremental cost principle, support by
the Government and commitments by each of the plasits.
Energy efficiency (and renewable energy) for industas beer
on the agenda in Malaysia and has been supportedrioynber
of GEF projects, including MIEEIP and the on-goledEMMS.
Much of the national (and donor-supported) effbidse focused
on savings in electric use of energy. Fewer effoaige gone intg
energy management of heat in industrial processed

consequently less knowledge and awareness existshién
specific area. There is a similar lack of knowledgelinking

such energy conservation efforts with the use afevable
energy, in this case solar for thermal heat apfitina. GEF
support is being asked to help bring applicatiod diffusion of
EE and application of solar thermal in industriz#t) processe
in Malaysia to a higher level, by means of a coteckeffort by a
number of Malaysian organisations and institutiong mix of
targeted training, awareness creation and demaiosir
activities. The use of solar thermal energy for ustdal

application demonstrates a very new developmerhdastrial
energy supply systems and only some hundred reladizemples
exist worldwide, but with an increasing developmenthe last
two years. In order to push this development ofustthermal
energy in the new application area of industriageisses, GEF
support will be very crucial and incremental.

Industrial Sector of A.4. The baseline project dhe problem
that it seeks to address, and A.5. Incrementalfatdil cost
reasoning, specific references have been providgdrding the
outcomes, outputs and direct and indirect benefithe existing
GEF 3 and GEF 4 EE projects, and how overlap wité
proposed project will be avoided, as well as syesrgand
continuation created.

In summary: The efforts regarding EE applicatiom
combination with RE) in industry by UNIDO can beyaeded ag
capacity strengthening (training), awareness rgjsipolicy
incentives and demonstrations in: i) ISO 50001 (EjMnd
energy management systems; ii) system optimizafamps,
motor/fan, compressed air, steam) focusing on rétégt and
iii) process heat system optimization: waste heahagement
heat exchanger and storage management, etc. ThePI®HF
MIEEIP project laid the general foundation for EEbqmotion

)

—

—

and awareness in industry, the UNIDO/GEF IEEMMS g
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deeper by focusing on the above-mentioned i) angbaints,
while this proposal complements IEEMMS by focusamgpoint
i), plus linking it with options for solar therrhapplication.
From the viewpoint of technology focus, there isoverlap with
IEEMMS, although similarities in project setup (etbe way
trainings are prepared and conducted) may suggestirs
awareness raising and policy incentives, some aperhay
occur, but it will be ensured that there is a qumtius dialogue
and coordination between the two project teamanycase, the
same entities are involved in both projects (e.@TKHA,
SIRIM Bhd, FMM, SME Corp) which will facilitate gato-day
coordination

‘Green’ investments (including targeted EE and R@jn the
GTFS (Green Technology Financing Scheme) can appb/pp.
7. Under the scheme, a company can apply for a &taa
participating Malaysian commercial or developmeirtafice
institution of which the Government guarantees pérhe loan
and provides an interest subsidy. In addition, SMBnk
complements financial products and services offerey
commercial banks through integrated financial poisiuand
business development advisory services for SMEs.

2. STAP Review of PIF on 8 May 2012STAP’s advisory response to the GEF SecretarialGHid Agency(ies):

Consent

Guidance from STAP

UNIDO Response by UNIDO at CEO R

Baseline: This will include continued R&D funding an
continuation of other funding sources for EE inustty, but
mainly for electrical appliances. Potential enesgyings from
EE and solar thermal systems have been calculateeach
sub-sector. It is not clear if this is the techhioa economic

dTechnical and economic potential have been coreidéry
each temperature levels of the processes in thecteel
subsectors and solar fraction. In the CEO ER, ketadtE
estimates are provided in Annex G and are basedher

potential so the "realistic potential* may be lower

‘economic potential’ of each subsector and by dggtishing
between high-temperature and low-temperature ajaics.
The solar thermal potential fuel substitution isrendetailed
as well, making estimates per industrial subsector.

- Demonstrations: How will the factories be selected? Will the 4

plants be equally divided between the 5 sub-sectovéll the
share be made according to the estimated shasreafy
savings shown in Table 1?

- Will they all be energy inefficient without havimgplemented
any energy saving technigues to date or will there mix?
The baseline for each will need to be carefullyleated. If
already energy efficient, any improvements willrbere
difficult to achieve.

0The selection of the most promising subsectorgseidbed at
the end of Section A.5. The target is to supportpients;
these are not equally divided between the variabssectors.
The criteria for the selection of companies are:

a.Size of company (small, medium and large compathys;
will follow the definition of MIDA,

b.Local or multinational company;

c.Commitment to participate in the project and wiliess to
share experiences;

d.Level of energy intensity or efficiency, potentfal waste
heat recovery and application of solar heating eplace
fuel energy use that would result in energy savigsvell
as GHG reduction.

e.Potential for replication/duplication of the demtation
project;

f. Available space for the solar thermal collector reh
applicable ;

g.Potential for applicability and use of local orantational
benchmark for energy use and best practices for

N
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industry.

Furthermore, a series of workshops will be orgahise
promote project activities and this will help inrnuo identify
the suitable factory for visits and carrying outtbé detail
audit. The project will use the data base of thENBIS
project to ensure that factories meet the critefidoe project.
An additional data base will be developed in coaplen with
FMM and several manufacturing associations suchhas
Malaysian Rubber Glove Manufacturers Association.

Some companies will have participated in IEEMMSssme
efficiency improvements in these companies will dndoeen
implemented as part of a) ISO 50001 implementatiot b)
optimization in electric systems and machinery (psm
motors, etc.). However, IEEMMS does not cover pssdeeat
and waste heat management. Thus, it is not that Hane EE|
improvements in one area will make further EE difft to
achieve; it will be the opposite, having been exgio® EE in
electric energy use, EE improvements in process wilabe
easier to achieve.

- 10 solar thermal plants are planned\Will solar thermal

companies be invited to tender and, if so, wilstbinly be local
manufacturers or would foreign vendors also benadlbto
tender? Will systems need to be certified to amngtiy
standard? If cheaper Chinese models are availaiidgt they
provide a greater incentive for replication thanrencostly
locally made systems? What scale of installatioenigsaged
for each factory? What form of thermal back-ugnfy, will be
used on cloudy days? How will the fossil fuel sasitbe
assessed since annual energy demands often véryheit
volume of production? STAP recommends using enpegy
unit of product produced as a metric in the project

Currently there is no local company capable of nfacturing
the solar evacuated tube for medium temperaturasinal
applications in Malaysia; the product is importeohi China
and Europe. To start the demonstration projedts planned
that the systems are designed, installed and cosionid by
local companies, with support of project expertsaens at
local capacity building, and creating and maintagnia
functioning local market, which will facilitate mersolar
thermal energy utilization.

The products and system components such as seanah
collector, controller, pumping system are importEdm
China and Europe, if they would not be availabletlie
country at that time. All the collectors and neeegsother
parts will be certified to the industry standardsiai will be
decided with the end consumer companies beforehasic
demonstration project, the system should be oedtifi
according to the international and local industigndard to
ensure that the system is safe, performing wellaitichave
a positive impact on end users. The scale of te&liation
diverse from factory to factory but will be all tgr scale
application from approx. 300 m2 to several thousagdare
meters. The thermal back-up system will be mogheftime
the already existing system (wood boiler, natu foiler,
oil boiler). In the framework of the EE the effingy of the
boiler will be investigated and maybe improved. dome
cases maybe a new heat supply system will be iedtarhe
boiler efficiency and so the possible fossil fumbiags will be
calculated by measurements of the flue gas (teryerand
composition) and the optimum combustion calculation
Benchmark comparison (energy per unit) will be ufmda
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first indication of the energy performance of thetbries

Pls. Refer also to relevant information provideddem
Component 3 of the Ab.Incremental/Additional cost
reasoning.

- Climate change abatement and riskit seems the GHG The PIF estimates were indicative only; directeflihe)
emission reductions should be 1,060,000 t CO2-€qbtr1.060[ emission reduction is 2,759 ktGO This equates to
kt as stated). This equates to around $4/t CO2EF tanding US$1.4/tCQ of GEF funding. This is not out of the ordingry

(including grants) which is relatively costly. A athrisk of as one of the two technical focus technologiegrsthlermal
increased cloud cover from climate change warmaaycing in industry application, is a relatively new phereman (not
the solar radiation levels is possible. only in Malaysia, but also worldwide). In compariswith

energy efficiency, solar thermal applications avéas far on
the path of the market development and introductigcie.
The technology has the interest of Malaysian aitiberand
stakeholders, however, as having large potentidghénlong
term. Hence, the GEF support can be justified.

Climate Change risk has been added to A6 of Paof the
CEO ER.

- EE Monitoring: It is not clear how the EE improvements will | Some data on energy consumption in audited fastaaie
actually be measured in the various factories tmbaitored. available from MIEEP (at PTM, now called GreenTefdn)

Will this be done for each technology or througé thain comparison; energy consumption will be monitoreghag of
gas/electricity meters for all technologies? Aredime data project outputs. In addition, energy assessmenggnaudit
likely to be available from past accounts? will be carried out regularly in all the factoriesice they|

implement EnMS or energy system optimization. Ire th
beginning of the energy audit of each factory theilebe the
collection and measurement of the relevant eneayq €or
important processes. For the monitoring phase thedsgant
data will be measured again and so there will bg
comprehensive comparison between before and afssilge.
If available the data will be extracted from thengel
operating data logging

1%

In the calculation of Annex G, an irradiation lev®lassumed
that corresponds with Malaysia’s climatic condigo(4.96
kWh/nf/day).

3. Comments from the Germany GEF Council Member: 28 Jne 2012

Comments Responses

1. Will a standardized approach [ores, a standardized approach will be used for mdnij energy reduction in the
monitoring project results, both GH{GZ40 plants, following the 1SO 50001, Energy Manageim8tandards and th
reductions and socio-economic benefifgrocess heat assessment guidelines to be develpkdrained on during th
be applied for the 40 plants? Pleasaroject implementation. GHG emissions reductiorl & calculated based on the
provide details. energy saving amounts. It will involve monitorin energy reductions in terms

of GJ per year or GJ per unit of production, actaahitoring or measurement of

NOx at the production levels during the base lind enodified system, and the

type of energy used. The type of energy used hasaj@r impact on CO2

emission per unit of energy used. For examplepfis®@mmonly used natural gas

discharges 56 kg CO2 reduction per GJ energy useeduced while use g

commonly used bituminous coal may give approxinyal®0 kg per GJ of energ

[CI))

=2

<
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type of energy used or saved , NOx emissions fraeh fired systems depend ¢
the type of combustion equipment and their openatin addition to the type o

terms of kg of NOx per GJ of energy use are usegktinate reduction in GH(
emission related to NOx emission.

Hence, monitoring of the three parameters (energy or reduction, type g
energy or fuel source and NOx emissions duringptlamt energy audit) abov
would provide the necessary GHG reduction data.

2. Also, please provide more details abp&ocio-economic benefits (i.e. Payback considerptigh be calculated based o

the socio-economic benefits

implementation. Do estimates exisBased on UNIDO’s experience in the implementatich sonilar technical

regarding impact on job creation?

hithe amounts of energy saved, GHG emissions redig;tiovestment, etc.

assistance projects in Malaysia and South-East, Asieioeconomic benefits i
the form of improved South-South cooperation canelipected. As this is
relatively new market concept in Malaysia, lesste@ned can be taken fro
other emerging economies and cooperation at laigrtpin the project can b
expected. This cooperation will be vital if a locaarket for the production of th
products and system components required for indlsapplicants of sola
thermal energy is to develop in Malaysia. The ghoat such a market will als
lead to additional socioeconomic benefits suclobsjeation, income growth ar
a general improvement in the standard of living.

The demonstrations will encourage other plants @asier use of such &
approach. The trainings provided to the industearesentatives will inform then
about the approach, its ease of use and resultst Apm skills enhancement an
‘on-the-job’ experience, socio economic benefitdude reduction in energy us
reduction in waste energy and heat, an improvedkiwgrenvironment in the

and uncomfortable working conditions. Direct jobeation will result for
engineers and technicians that will employ the geaglquired skills.

will be demonstrated over a wide range of industaied encourage other plants

should be considered part of the project’s impact

3. How does the project contribute to othefhe national goal is to reduce energy use and GiiSsion reduction as stated |

national development goals?

section A.4 of the CEO ER. Reduction and recovényaste heat, application g

reduction, recovery and substitution measures [gobeal.

used or saved. Since there is no simple relatiprstiween NOx emissions and

energy source (fuel) used. Hence, actual measutsnod NOX emissions in

D03 v S

O

Q_D

factories due to reduction or elimination of waktat that may be creating hjot

Since the methodology will be applied at all 40npéaits socio-economic benefits

apply the methodology resulting in broader soci@neenic benefits for the
country. It is difficult to estimate job creatioloyut measurement of jobs creatipn

solar heating and cooling systems to replace feekegated energy or electricity
used in the factories will result in energy redoistior the factories. The exapt
amount of reduction depends on the type of induatryy processes used by the
factories, however, a reduction of 5% to 15% carekgected when the energy

n
f

~

o]

[¢)

=)

D

—

(0}

n

GEF5 CEO Endorsement Template-February 2013.doc

42



ANNEX C: STATUS OF IMPLEMENTATION OF PROJECT PREPARATION A CTIVITIES AND THE USE OF FUNDS 3

A. PROVIDE DETAILED FUNDING AMOUNT OF THE PPG ACTIVIIES FINANCING STATUS IN THE TABLE BELOW

PPG Grant Approved at PIRJSD 75,00(
Project Preparation Activities | mplemented GEF/LDCF/SCCF/NPIF Amount ($)

Budgeted Amount Spent To Amount
Amount date Committed

1. Baseline assessment 45,000 45,000

2. Consultation and commitment confirmation 0 0

3. Detailed project design 30,000 25,328.74 4,671.26°

Total 75,000 70,328.74 4,671.26

31 If at CEO Endorsement, the PPG activities havebeen completed and there is a balance of unspedt Agencies can continue undertake
the activities up to one year of project start. |ater than one year from start of project impletagon, Agencies should report this table to
the GEF Secretariat on the completion of PPG ais/and the amount spent for the activities.

32 The remaining funds will be used to contributelte tost of organizing a Seminar on Energy Efficjesed Systems Optimization for
Commercial and Industrial Sectors
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ANNEX D: CALENDAR OF EXPECTED REFLOWS (if non-grant instrument is used

Provide a calendar of expected reflows to the GEEE/SCCF/NPIF Trust Fund or to your Agency (andésmolving

fund that will be set up)

N/A

ANNEX E —BUDGET AND CO-FINANCING DETAILS

Overview of UNIDO Budget; GEF Financing and Co-Finacing:

Budget Allocation
Comppnent 1 — Regulations and GEE Co-Financing TOTAL
Incentives
International experts(s) 17,500 17,500
National Consultants 5,250 100,000 105,250
Travel 5,775 30,000 35,775
Subcontracts 25,000 25,000
Training, Seminars 60,000 355,000 415,000
Equipment; premises
Misc. 6,475 40,000 46,475
TOTAL 120,000 525,000 645,000
g;?;’c?{}e”t 2~ Awareness and GEF Co-Financing TOTAL
International experts(s) 238,000 238,000
National Consultants 75,000 200,000 275,000
Travel 78,900 345,000 423,900
Subcontracts 84,500 100,000 184,500
Training, Seminars 235,000 870,000 1,105,000
Equipment; premises 125,000 600,000 725,000
Misc. 49,600 60,000 109,600
TOTAL 886,000 2,175,000 3,061,000
Component_3 — Investment and GEE Co-Financing TOTAL
Demonstrations
International experts(s) 367,500 367,500
National Consultants 135,000 5,000,000 5,135,000
Travel 123,750 500,000 623,750
Subcontracts 834,400 2,640,000 3,474,400
Training, Seminars 62,500 1,000,000 1,062,500
Equipment; premises 1,119,800 7,000,000 8,119,800
Misc. 97,050 60,000 157,050
TOTAL 2,740,000 16,200,000 18,940,000
Compor_lent 4 — Monitoring and GEF Co-Financing TOTAL
Evaluation
International experts(s) 38,500 30,000 68,500
National Consultants 7,500 30,000 37,500
Travel 9,800 20,000 29,800
Subcontracts
Training, Seminars 7,500 15,000 22,500
Equipment; premises
Misc. 700 5,000 5,700
TOTAL 64,000 100,000 164,000
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Project Management GEF Co-Financing TOTAL
International experts(s)
National Consultants 156,250 500,000 656,250
Travel 11,250 150,000 161,250
Subcontracts
Training, Seminars
Equipment; premises 20,000 300,000 320,000
Misc. 2,500 50,000 52,500
TOTAL 190,000 1,000,000 1,190,000
UNIDO In-Kind Contribution Breakdown:
Form of Contribution UsbD
Contributions from other technical branches: Moaitie$50,000
Protocol Branch (MPB), Business Investment and
Technology Branch (BIT), and Environmental
Management Branch (EMB).
Contributions from field offices, including the $20,000
UNIDO Regional Office in Bangkok, Thailand.
Contributions from project beneficiaries in UNIDO’s $10,000
workshops, trainings and regional meetings, etc.
Contributions from UNIDQ's training materials and| $60,000
other related documents, publications etc.
TOTAL |$140,000
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ANNEX F —LETTER OF ENDORSEMENT

Please find attached.
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ANNEX G —ESTIMATE OF ENERGY SAVINGS AND GHG EMISSIONS REDUCTIONS

Background information

Secwrs | Nuboerian Ha G Energy bovings Lirw Car Emargy Savings High Cort Enargr Swvings
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This section gives some useful background tablesdan energy savings estimate in the MIEEIP ptojec

Sectors Food Wood Ceramic Cemen Glass Rubber &Bhper Iron & Steel Total Correction
factor

Energy consumption 1,835 1,032 774 21,557 4,000 611 5,080 4,223 39,113

('000 GJlyr)

Energy costs (10 42.2 13.5 24.1 204.2 97.8 16,9 84.2 160.1 643.0

RM/yr)

- No cost 24 8 39 1 31 57 52 64 277 67%

- Low cost 111 132 75 7 14 21 69 57 486 36%

- High cost 238 221 42 337 59 84 691 149 1,821 14%

Total savings (‘000 374 361 155 345 104 162 812 270 2,583 615

GJlyr)

Total cost savings (£0 8.5 5.2 6.0 33.8 2F 4.3 19.8 5.3 85.3

RM/yr)

CO,emission reductions 28.0 30.4 14.5 4447 8.1 189 194.4 22.8 761.7 4181.

(kt/yr)

# of audited factories 1 7 6 3 3 9 6 4 48

Factories registered 471 75 54 b4 18 134 134 148 0881,

Source: UNDP (2006) and PTM (2007)
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List of potential companies (based on MIEEIP and IEMS projects

No. Company Industry Sector
1 [|Aalborg Portland (M) Sdn. Bhd. Cement
2 |ALPS Electric (M) Sdn. Bhd. Electromechanical Component
3 |Amphenol Panel Board Connector
4 |Amsteel mills Sdn Bhd Steel
5 |Antara Steel Mills Sdn Bhd Steel
6 |[Bestcan Food Tech Industry Sdn Bhd Food
7 |Bodibasixs Manufacturing Sdn. Bhd Toiletries
8 |BP Petronas Acetyls Sdn. Bhd. Acetic Acid
9 |Butterworth Paper Cups Sdn. Bhd. Paper Cups
10 |Camfil Farr Malaysia Sdn Bhd Filters
11 |Calsonic Kansei Malaysia Sdn Bhd Car Components
12 |DHJ (Malaysia) Sdn Bhd Textile
13 | DS Rubber Products Sdn Bhd Rubber Products
14 | Emico Holdings Home & Sports Equipment
15 |Engtex Ductile Iron Pipe Industries Sdn. Bhd. Kuantan, Pahang
16 |Erinco Sdn Bhd Food
17 |Entegris Sdn Bhd Eletronic Component Support
18 |F & N Beverage Manufacturing Sdn. Bhd. Food
19 |Freescale Semiconductor (M) Sdn. Bhd. Semiconductor
20 |Fujisash Malaysia Sdn. Bhd. Integrated Aluminium Extrustion
21 |Fujitsu Component (M) Sdn. Bhd. PC Products
22 |Goodway Rubber Industries Sdn. Bhd. Rubber Compounds
23 |Goucera Tile Industries Ceramic
24 |GS Paper & Packaging Sdn. Bhd. Paper
25 |GUH Circuit Ind. (PG) Sdn. Bhd. Electrical Goods & Appliances
26 |Harvik Rubber Industry Rubber Boots
27 [Hitachi Air Conditioning Product (M) Sdn. Bhd. Air Conditioning Products
28 [Hovid Berhad Drugs, Health and Dietary Supplements
29 |Hume Cemboard Industries Sdn Bhd Fibre Cement Boards
30 [HeveaBoard Berhad Wood
31 (ldemitsu Lube (Malaysia) Sdn Bhd Chemical
32 [Intel Technology Sdn. Bhd. Computer
33 |ITL Asia Pacific Sdn. Bhd. Medical Devices
34 [Johnson Mattey Sdn Bhd Autocatalysts
35 |Kobe Precision Technology Sdn. Bhd. Aluminum Ground Substrate
36 |Keck Seng Berhad Oil Refinery
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37

Lafarge Cement Sdn. Bhd.

Cement

38 |[Luvata Malaysia Sdn. Bhd. Metal Solutions
39 [Luxchem Polymer Industries Sdn Bhd Resin

40 |Mac Food Sdn Bhd Food

41 |Malay Sino Chemical Industries Sdn Bhd Chemical

42 |Malaysian Mosaics Berhad Ceramic

43 [Malaysian Newsprint Industries Sdn. Bhd. Newsprint

44 |Malaysian Smelting Corp. Sdn. Bhd. Tin Metal

45 |MAPA Glove Sdn. Bhd. Glove

46 |Medical Latex (DUA) Sdn Bhd Condoms

47 |Metrod Sdn Bhd Copper, Rod & Wire
48 |Muda Paper Mills Sdn. Bhd. Paper Mill

49 | Natural Oleochemicals Sdn Bhd Oleochemicals
50 [Negeri Sembilan Cement Industries Sdn Bhd Cement

51 [Negeri Sembilan Cement Industries, Perlis Plant Cement

52 [Nippon Paint Paint

53

Niro Ceramic (M) Sdn. Bhd.

Granite & Marble

54 [Nordenia (Malaysia) Sdn Bhd Packaging Solution
55 [Palm-oleo (Klang) Sdn Bhd Oleochemicals

56 [Pan Century Edible Oils Sdn Bhd Edible Oils

57 |Penfabric Mill 1 Clothing

58 |PGEO Edible Oils Sdn Bhd Edible Oils

59 [PML Dairies Sdn. Bhd. Beverage

60

Prym Consumer (M) Sdn. Bhd.

Needleworks

61

Purecircle Sdn. Bhd.

Stevia Ingredients

62 |QL Foods Sdn Bhd Food

63 |River Electronics Sdn Bhd Eletronic Component
64 |Rubberex Corporation (M) Sdn. Bhd. Gloves

65 |SCG Industries (M) Sdn Bhd Semiconductor

66 |Schaefer Kalk (M) Sdn Bhd Lime based products
67 |Segamat Panel Boards Sdn Bhd Wood base thin panels
68 |Silterra Semiconductor

69 |Soon Soon Oilmills Sdn Bhd Oil & Fat

70 |Southern Steel Berhad Steel

71

Sumitomo Electric Interconnect Product (M) Sdn. Bhd

Electric Interconnect

72

Shinko Electronics Sdn Bhd

Electronics Components

73

Suzuki Assembler Malaysia Sdn. Bhd.

Motorbike

74

Tasek Corporation Berhad (TCB)

Cement

75

Titan Petchem (M) Sdn Bhd

Olefins and Polyolefins,

76

TMC Metal (M) Sdn Bhd

Recycling Materials

77 |Tong Heer Aluminium Indus. Sdn. Bhd. Aluminum Extrustion Products
78 |Toshiba Electronics Malaysia Laptops & Notebooks

79 |Wonderful Compound Sdn. Bhd. Wire & Cable

80 [(Wonderful Creamery (M) Sdn Bhd Food
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81 |[Ye Chiu Metal Smelting (M) Sdn Bhd Metal Recycling

82 |Yoonsteel (M) Sdn. Bhd. Iron, Steel Casting & Diecasting

Emissions Reductions Calculation:

Direct emission reductions:

This section describes the calculation of energynga and resulting greenhouse gas emissions. Tdwselations
have taken into account the revised methodolog@abéulating Greenhouse Gas Benefits of the Global Environment
Facility Energy Efficiency Projects®® The first table below describes the base datasssdmptions upon which the
calculations and estimates in this Annex are based:

Base data mmbtu 1054.6 MJ
GWh 3600 GJ
gallon 3.785 L
USsD 3 RM

Fuel mix in industry (thermal; excl. electricity)

kgCO2/GJ Mix Malaysia t/GWh Energy usb/mJ) RM/mmbtu
Coal 95 10% 342 25.1 Mi/kg 315 RM/ton 0.0042 13.24
Heating oil 77 38% 277.2 36.4 MJ/litre 0.45 USD/litre 0.0124 39.11
Gas 55 52% 198 32.6 MJ/m3 6.12 USD/mmbtu 0.0058 18.36
Average emission factor 67.36 kgCO2/G)J
Average energy price 8.134 USD/GJ
Unsubsidized price 12.660 USD/GJ

The table is based on information provided by*$ihd mida.gov.my. Based on data for the fuel miindustry®, the
table provides emission factors and price (USDAB3) are used in the subsequent tables. Therenvar@rices, the
subsidized price (due to the current subsidizadfomatural gas for large energy users, at about)40% what would be
the real market price (averages over 2012).

The savings potential and solar thermal estimategartly derived from the data provided by MIEE$Re tables in the
beginning of this Annex) and discussions with ptg¢rcandidate compani&s The target for companies working with
the project in efficiency in thermal systems is #@sociated with low-temperature applications, bpanies are
targeted to install solar thermal systems; thesapemies will be identified during project implematidn, but a
tentative list of potential candidates is given\aho

Estimate of Energy Savings:

Average Number of
Fuel usage per investment facilities Total savings
facility (GJ) Savings Savings (GJ) (USD) targeted (GJ/yr)
Food & beverages 175,000 15% 26,250 100,000 10 262,500
Textiles 175,000 15% 26,250 100,000 5 131,250
Chemicals 200,000 15% 30,000 100,000 5 150,000
Plastics / rubber 180,000 15% 27,000 100,000 7 189,000
Paper/ wood 500,000 15% 75,000 100,000 6 450,000
Other 100,000 7
Number of facilities 40
Investment 4,000,000 USD
Annual savings 9,620,212 USD
Savings (unsubsidised) 14,973,877 USD
Lifetime 10 years
Lifetime savings 11,827,500 GJ
Lifetime CO, avoided 796,700 tCO,

B http://www.stapgef.org/revised-methodology-for-cdéting-greenhouse-gas-benefits-of-gef-energy-efiicy-projects-version-1-0April

2013.
Presentation “Energy scenario, energy policieklagislation” (December 2012)
More accurate would be to have the fuel mix ysedindustrial subsector, but data are sketchywandd differ anyhow per company
These include: Top Glove (Klang), Vegetable @ddricts (Kuantan),
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High-temperature applications:

. Average Number of Total savings . GHG
Process heat Savings (% of i ) o (GJ/yr) - all Total savings .
Sector (@) current use) Savings (GJ) |nvest'n.1ent/ facilities target (USS/yr) reduction
facility targeted o tCO2
facilites
Cement 7,185,667 7.5% 538,925 648,000 3 1,616,775 13,150,469 108,906
Iron and steel 1,055,750 15.0% 158,363 192,000 4 633,450 5,152,334 42,669
Ceramics 129,000 15.0% 19,350 30,000 3 58,050 472,165 3,910
Glass 1,333,333 10.0% 133,333 156,000 3 400,000 3,253,506 26,944
Pulp and paper 846,667 10.0% 84,667 96,000 2 169,333 1,377,318 11,406
Chemical
Total number of facilities 15
Investment 3,462,000 USD
Annual savings 23,405,793 USD
Fuel savings (unsubsidised) 36,431,159 USD
Lifetime 10 years
Lifetime savings 28,776,083 GJ
Cumulative CO2 avoided 1,938,357 tCO2
Solar thermal applications:
Irradiation 4.96 kWh/m2/day
1810.4 kWh/m2/yr
Efficiency 43%
Efficiency fuels 85%
Net annual solar gain 500 kWh/m2/yr
Installed m? per Investment per m?  Number of Fuel substitution
facility (USD) facilities Total investment per year (GJ)
Food & beverages 1000 250 5 1,250,000 9,000
Textiles 1000 250 2 500,000 3,600
Chemicals 1000 250 1 250,000 1,800
Plastics / rubber 1000 250 2 500,000 3,600
Total number of facilities 10
Total investment 2,500,000 USD
TOTAL Total installed m2 10,000
Fuel savings 18,000 GJ
Fuel savings 146,408 USD/yr
Fuel savings (unsubsidised) 227,884 USD/yr
Lifetime 20 yrs
Lifetime substitution 360,000 GJ
Lifetime CO2 reduction 24,250 tCO2

The total energy savings/substitution and corred8pognGHG emission reduction can then be summarzellows:

Investment

Lifetime energy saved
- solar thermal

- energy efficiency
Lifetime CO2 reduction
- solar thermal

- energy efficiency

9,962,000
40,963,583
360,000
40,603,583
2,759,307
24,250
2,735,057

usbD
GJ

tco2
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Indirect emission reduction:

There will also be a significant amount of indir€®2 emission reduction after the project’'s end @snsequence of
the implementation of the GEF-supported activiiedetailed in the ‘outcomes and outputs’ sectimfirect emission
reductions are based on the methodology describétei GEF Manuaf and the range is given by bottom-up and top-
down estimates.

In the bottom-up approach, a replication factor )(BFused. Assuming a conservative market penetragplication
factor (RF) of two’ (based on post-project markansformation), indirect emissions reduction folofkom CQingirect
BU — COZ direct* RF = 5,518,614 tCQ

In the top-down approach, one looks at how emissfoom industrial electricity and fuel consumptiosil develop
during the project implementation and post-projafitence period (10 years; 2015-2024) in Malaysianparing the
baseline scenario with an EE alternative scendtie. difference between the alternative and bassliesarios (CO
emission reduction) can be partly attributed to ghgject’s capacity building, technical assistanoel demonstration
activities.

Compared to the baseline scenario (see the tald@heemissions reduction will cumulatively be 5345ktCO2, of
which 40% can be conservatively attributed to traeget’'s interventions (see table on the next pagkis provides an
upper limit to indirect emission reduction impaot21,500 ktCQ

The scenarios are presented in the table below.

Assumptions: Industrial emission growth has been®r the past 15 years (Second National Commuaigaand
emissions will grow accordingly in a business-asaliscenario. In the alternative, more energy-efficscenario, GDP

growth will be the same, but emissions will growdet 5.3% annually.

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
BaU (ktCO2) 45,910 48,663 51,581 54,674 57,952 61,427 65,110 69,014 73,153 77,539 82,188 87,116 92,340 97,877
Reduced emissions 299 633 1,003 1,413 1,867 2,367 2,919 3,525 4,190 4,920 5,719 6,593 7,547
Alternative (ktCO2) 45,910 48,364 50,948 53,671 56,539 59,560 62,743 66,096 69,628 73,349 77,269 81,398 85,747 90,330
Cumulative (ktCO2, 2010-2024) 299 932 1,935 3,349 5,216 7,583 10,502 14,026 18,216 23,136 28,855 35,448 42,995

- Of the savings 80% will be due in thermal systems
- This gives the final figure of CQingirect 1o = 17,197, 936 tCQ

37 Manual for Calculating GHG Emissions of GEF Prige&nergy Efficiency and Renewable Energy Projects
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ANNEX H —MONITORING AND EVALUATION

H.1 Project start

A Project Inception Workshop will be held withiretfirst four months of project start with thosetwétssigned roles in
the project organization structure. The Inceptioarkghop is crucial for building ownership for theject results and
for planning the first year annual work plan. Thedption Workshop should address a number of lsaessincluding:

» Understand objectives & other outputs and actisjtie

» Assist all partners to fully understand and takenesship of the project. Detail the roles, supperviees and
complementary responsibilities of UNIDO and of greject stakeholders vis-a-vis the Project Managenumit.
Discuss the roles, functions, and responsibilivékin the project's decision-making structuregjuding reporting,
communication lines, and conflict resolution medbians. The Terms of Reference for project staff ldiscussed
again as needed,;

» Based on the project results framework and thevaeleGEF Tracking Tools, finalize the first annwadrk plan.
Review and agree on the indicators, targets andrteans of verification, and recheck assumptiorsresks;

» Provide a detailed overview of reporting, monitgriend evaluation (M&E) requirements; the M&E wotlarp and
budget should be agreed upon and scheduled;

» Discuss financial reporting procedures and oblayetj and arrangements for annual audit;

 Plan and schedule Project Steering Committee nggtiroles and responsibilities of all project oligation
structures should be clarified and meetings planiikd first PSC meeting should be held within tingt fL2 months
following the inception workshop.

The Inception Workshop report is a key referenceudment and must be prepared and shared with pentits to
formalize various agreements and plans decided dpdng the meeting.

H.2 Semi-annual reviews
Will consist of:

e Summary of progress made during the most recestheinth period;
e Based on the initial risk analysis submitted, tis& fog shall be regularly updated. Risks beconikcal when the
impact and probability are high;

H.3 Annual review

Annual Project Review/Project Implementation RepOAPR/PIR): These key reports are prepared tatoroprogress
made since project start and in particular for finevious reporting period. The APR/PIR includes DNIGEF
requirements and includes, but is not limited éparting on the following:

* Progress made toward project objective and outceraash with indicators, baseline data and endrojept targets
(cumulative);

* Project outputs delivered per project outcome (ahnu

« Lessons learned/good practices;

« AWP and other expenditure reports;

* Risk and adaptive management;

UNIDO will conduct visits to project sites basedthe agreed upon schedule in the project's InceRieport/Annual
Work Plan to assess first hand project progredseihembers of the PSC may also join these visits.

H.4 Mid-term of project cycle

The project will undergo an independent Mid-Ternmalgation at the mid-point of project implementatidine Mid-
Term Evaluation will determine progress being méalgard the achievement of outcomes and will idgntiburse
correction if needed. It will focus on the effeemess, efficiency and timeliness of project impletagon; will
highlight issues requiring decisions and actionsd avill present initial lessons learned about prbjeesign,
implementation and management. Findings of thiserewvill be incorporated as recommendations for aed
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implementation during the final half of the projedierm. The organization, terms of reference amihg of the mid-
term evaluation will be decided after consultati@iween the parties to the project document. Tmn3 ef Reference
for this Mid-term evaluation will be prepared byetRroject Management Team and the management s=spod the
evaluation will be uploaded to the UNIDO Evaluati®roup website.

H.5 End of project

An independent Final Evaluation will take placesthmonths prior to the final PSC meeting and véllundertaken in
accordance with UNIDO and GEF guidance. The finall@ation will focus on the delivery of the projectesults as
initially planned (and as corrected after the nad¥t evaluation, if any such correction took pladéie final evaluation
will look at impact and sustainability of resultscluding the contribution to capacity developmant the achievement
of global environmental benefits/goals. The Termd&Reference for this evaluation will be preparedtbg UNIDO
Evaluation Group. The Terminal Evaluation shoukbgbrovide recommendations for follow-up activitegsd requires
a management response. The GEF Focal Point wifivodved in this Final Evaluation.

Monitoring of energy reduction results in the 4@t will be a standardized approach, following £8® 50001,
Energy Management Standards and the process hestsagent guidelines to be developed and trainetliong the
project implementation. GHG emissions reductionl Ww#é calculated based on the energy saving amoiintsill
involve monitoring of energy reductions in terms@J per year or GJ per unit of production, actuahmoring or
measurement of NOx at the production levels dutiregbase line and modified system, and the typenefgy used.
The type of energy used has a major impact on Gfi&sen per unit of energy used. For example,aissommonly
used natural gas discharges 56 kg CO2 reductiorGgeof energy used or reduced, while use of comynaséd
bituminous coal may give approximately 100 kg pdrd®energy used or saved. Since there is no singthtionship
between NOx emissions and the type of energy usadwed, NOx emissions from fuel fired systems ddpan the
type of combustion equipment and their operationaddition to the type of energy source (fuel) udéehce, actual
measurements of NOx emissions in terms of kg of W@&xGJ of energy use are used to estimate redustiGHG
emissions related to NOx emissions. Hence, monigasf the three parameters (energy use or redydtipa of energy
or fuel source and NOx emissions during the plargrgy audit) would provide the necessary GHG redactiata
required for comprehensive monitoring of projeciufes.

ANNEX | —TIMELINE OF ACTIVITIES :

Output Year 1 Year 2 Year 3 Year 4 Year 5

1.1 National counterparts supported to develogethre
policy papers on solar thermal energy

1.2 Two financial incentive schemes focusing omisol
thermal application developed

2.1 Training programme on energy savings based on —
process heating and cooling conducted.

2.2 Training programme on solar thermal technology —
conducted.

2.3 Awareness raising events organized. —_— —

3.1 Energy saving measures and investment projects
implemented in about 40 factories.

3.2 10 factories implement solar thermal demoristnat
projects.

3.3 Case studies prepared and presented. o
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ANNEX J: TERMS OF REFERENCE OF KEY STAFF

Job Description: National Project Manager

TITLE : National Project Manager

ORGANIZATION : Project Management Unit (PMU)

CONTRACTING PARTY: UNIDO

REPORTS TO: PSC and UNIDO

DURATION : 5 years (one-year renewable)

REMUNERATION : Commensurate with qualifications, skills and eigrece
REQUIREMENTS:

Applicants must have post-graduate training in @mg of the following fields of study:

» Development economics with a strong energy systplasning and management component and/or industrial
engineering with energy systems planning focusaretionomics background,;

»  Work experience with energy efficient technologiagyarticular in industry;
» Have an extensive knowledge of industrial enerdjgiehcy and present status and needs of Malaysdustry;
» At least ten years of experience in the area ofggnefficiency; knowledge of thermal systems anaadage;

» At least seven years work experience at senior gamant level with demonstrable program or projestl
management skills and ability to coordinate addsiinvolving a large contingent of professionahadtants drawn
around the country and/or internationally.

RESPONSIBILITIES:

Directing activities of the PMU:

» Day-to-day management and co-ordination;

* Budgeting;

* Forward planning;

» Liaising with project participants and stakeholdgers

» Preparation and presentation of project statusrtepmthe Project Steering Committee;
» Preparing subcontractors terms of reference antiamis;

e Supervision of contracts;

» Technical assistance; and

» Project execution of all tasks identified under pieject specified in the Project Document.
DUTIES:

* Lead, manage and coordinate the day-to-day manageafiethe PMU, including administration, accounting
technical expertise, and actual project implemasriaind reporting;

* Lead the development of detailed project desigiuding preparation of subcontractors’ terms of refee,
identification and selection of national, regioaald international subcontractors, cost estimatiome scheduling,
contracting, and reporting on forward planning adject activities and budget;
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» Coordinate activities of consultants and subcotdradncluding contract management, direction amesvision of
field operations, logistical support, review of haical outputs/reports, measurement/assessmentrapcp
achievements and cost control;

» Supervise the selection of the sites, profilingsibility analysis and actual installation anddaltup evaluation of
energy efficient options in buildings;

e Assist in the design, supervision and where possiflivery of the training and outreach activitidghe project
and take a lead role in the organization of projamtkshops and dissemination of results of thequtsj

* Plan and coordinate various workshops identifiethis Project Document;

 Work closely together with the Project Steering @uttee (PSC), UNIDO and the Malaysian counterpart
organizations;

o0 Allocation of the contribution of GEF and other fawanciers according to the annual work plans andricial
reports;

o Preparation of annual work plans, quarterly finahand progress reports and the annual APR (ampmopdct
implementation review report);

o Inform PSC and UNIDO on project progress and budgettions, and advise on the policy directioP&C
meetings;

0 Maintain records/minutes of proceedings of the PSC.
» Take responsibility for the quality and timing obpect outputs;
* Assist in overall project monitoring and evaluatiand
* Undertake other management duties that contriloutieet effective functioning of the project.

DELIVERABLES:
Finalized Terms of Reference for PMU staff and suitacting consultants:

* Quarterly work plan and financial reports;
* Annual progress reports;
* Minutes of PSC meetings;

» Agenda for project workshops and meetings.
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ANNEX K: INDUSTRIAL PROCESS HEATING SYSTEMS OPTIMIZ ATION

Process equipment in industrial production can ftémised, including internal heat recovery. A vggod example is
the pasteurisation of milk operating at 72°C, whteeincoming cold milk (4°C) has to be heated inevthe outgoing
milk (72°C) has to be cooled down to 6°C. By conijrthese two streams in a heat exchanger, thenimgpcold milk

can be pre-heated to a temperature of around 6&8Glting in a remaining heating demand from 67pQai72°C. On

the other hand the cooling demand is reduced todimaining cooling of the pasteurised milk from G¥C6°C. This

approach can significantly reduce the energy denaembas this heat recovery is realised within aregss (e.g. the
pasteurisation) it is referred to iaernal heat recovery.

If hot or cold streams from different processesvaste heat streams of equipment (such as boilestevheat of the
flue gas, or chillers, waste heat of cooling amg ased for heat recovery or optimisation of enezfficiency, it is
namedsystem optimisation. Besides the suitability of streams based on tteziperature levels, mass flow, the type
medium, etc., limiting factors such as operatimgets and local distances have to be considerechéosdtup of so-
called heat recovery networks. Nevertheless, thenpal for the optimisation of energy efficiency very high;
especially when the heating demand can be suppdied a thermal storage where different hot and stteams can be
combined.

A very good example can be found in the dairy ingu®specially in the cheese production line. €héne whey (a by-
product of the cheese fermentation that is oftestl @s animal food) has to be concentrated. A weesiestream of this
equipment is the vapour condensate at two temperéuels (70°C and 50°C). This can be used tchped-the water
for the curd washing (from 10°C to 65°C using tB&T condensate) and to pre-heat the fresh watehéosteam boiler
(from 10°C to 45°C using the 50°C condensate). Aeoexample for system optimisation is the necgssaoling of

the whey after the fermentation while the milk hase preheated before the fermentation. Justsieglthese three
suggested heat exchangers reduces the total eshemggnd of the dairy by around 22% leading to aifsigmt increase
in energy efficiency.

In order to reduce the overall energy demand saantly and to contribute to optimisation in a wetble way, it is
necessary to reduce the demand of the processesdlves, while at the same time developing a holetergy

concept (including heat integration and the possitlegration of renewable sources of energy af.wl evaluation

of the energy consuming processes, the energy s@yptem and the distribution of energy use withiproduction

system will allow an overview of the situation diod further guidance on the development of new epts: Based on
real data acquisition and its evaluation and deesloflow sheets, a holistic energy utilization ceptccan be
developed. This is done by using an energy balémm& much energy goes where and potential for miiiig losses),

pinch analysis, and by identifying the theoretipatential for heat integration and the minimum hepend cooling

demand/losses along the production chain. The eléfiveat management or recovery system, includiagéehanger
network connected to a system, can use waste treatrs (from processes and equipment, such asdailaillers,

etc.) to recover and apply heat to processes ta theelemand and thereby reduce the overall ermyggumption of
production significantly.
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ANNEX L: SOLAR THERMAL USES IN INDUSTRIAL PROCESSES

Industrial sectors vary in structure and heat deméme application of solar thermal systems in stduincorporates

energy efficiency optimization as a primary stepe Tninimization of the heat demand of an indusény be achieved

by:

- Applying changes to the process (applicationashpetitive energy technologies);

- Applying changes to the energy distribution sys{application of the heat integration systemsgt an

- Applying changes to the energy supply systemliegipon of heat pumps/co-generation systems aragiplication of
solar thermal systems).

Solar thermal systems vary in layout and designthisddetermines their suitability for applicatitmthe energy supply
in production processes; two possible integrataremas are described below:

The supported system for hot water preparatiorchkesning processes is an open system without Beatery, since
cleaning water is usually contaminated and cooteeindby the cleaning process. Cold water (in thisnegle 15 °C) is
heated up to 60 °C. In plants with stochastic cleawater demand and very high flow rates, the bpdieating system
is usually equipped with a hot water storage thateated by a boiler. With the installation shovetoty the solar
thermal system can be integrated easily via artiaddl heat exchanger (can be a fresh water maddlbgnever cold
water has to be heated up, it is (pre-) heatethdgolar thermal system before it enters the htdvatiorage.

I solar thermal system I _ hot water 60 T

e

-

cold water supply 15 C

The solar support of process steam generatioruallyonly economical when a significant part of gteam is used in
the processes directly (the steam network is am aome partly open system). Solar heating of the tamitl,
demineralised make-up water can be attractivejrigeaf the condensate return flow or the feed wdtectly is more
expensive because of the high temperatures. Additig at state of the art installations the feeatew is usually pre-
heated by an economizer.

In (partially) open steam networks, the demineealimake-up water is usually mixed with the retugrinndensate and
has to be degassed before it can enter the steian Bis degasification is usually done thermaifing process steam
from the steam boiler. With this steam, the feedewtank has to be heated up to 90 °C, often gtstw slightly over
100 °C, when the feed water tank operates at arpmgsure of 0.2 or 0.3 bar. It is, therefore, adysolution to pre-
heat the decalcified, additional make-up water teefois mixed with the condensate and before thdaure has to be
heated up. This way, less steam is consumed fasdfegtion and since the steam supports manyrdifteprocesses in
the factory, the solar thermal system can covegrificant fraction of the overall heat demand velggantly just by
adding one single heat exchanger.

C ™

solar thermal system make-up water

condensate return flow

steam for
degasifi-
cation

steam to
processes

demineralized feed water

! cold water 20 C
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ANNEX M: FLAT PLAT COLLECTORS AND EVACUATED TUBE CO LLECTORS

Flat plate collectors are the most common type of solar collecto
They consist of: (i) a dark flat-plate absorbersofar energy; (i) a
transparent cover that allows solar energy to gassigh but reduces
heat losses; (iii) a heat-transport fluid (air, ifneeéze or water) to
remove heat from the absorber; and (iv) a heatlatisg backing. In
order to reach higher temperatures with a good| lefe=fficiency,

advanced flat plate collectors will be applied fooviding process
heat. These collectors will be improved by the wo$etransparent
covers to assure high transmittance and high dityaliew absorber
material, high temperature residence insulation aading which
ensures stability and protects the absorber andnthéation against
environmental impacts.

Emniard v apree, dy o e e
TR W e
i P 1 b

Evacuated tube collectors (ECTstan be classified into two main

Direct flow tubes: the fluid of the solar loop is also circulatedaigh
the piping of the absorber. If a single evacuatedggtube is used, the
whole interior is evacuated. For this configuratibe flat or curved
absorber, as well as fluid inlet and fluid outlepgs, are inside the
vacuum; the absorber is coated with a selectiviacerr Currently, the
most common type is the Sydney tube collector, isting of two
glass tubes fused together; the vacuum is locatddelen the two
tubes. The outside of the inner tube is usuallyembavith a sputtered /
cylindrical selective absorber (Al-N/Al), while i the heat is | _ 4} Irsutstion
removed by copper u-tubes embedded in a cylindifaiiminium) 1} cepeer '
heat transfer fin. Because the absorber is appbetpletely around the

tube, a CPC-reflector is often placed under thee tih alSO USe the 5 socorser ppes witn neat
radiation that passes between the parallel mouotesb. This radiation eaagtae P X
is reflected to the absorber.

Heat pipe tubes: the absorbed heat is transferred by using the fipat principle without direct contact to the heat
transfer fluid of the solar loop. In this case thare two different forms of connection: (i) theyticonnection, where
the heat has to be transferred from the condehsaugh the material of the header tube. This wayitstallation and
removal of the tubes is much easier than with titew pipes brazed to the header. On the othedhiaeat-conductive
paste often has to be used, thus requiring thapitiess be installed professionally; and (i) theetivconnection, where
the fluid of the solar loop directly flows arourttetcondenser of the heat pipes. In this case, abdoaductive paste is
needed, but the exchange of tubes is more difficult

For temperatures over 150-200 concentrated solar power designs are required. Worldwide, industrial appiares of
concentrated solar power are very taend are thus considered beyond the scope of ihjisap.

% By 2009, approximately 200 systems were instatieiddustrial applications (source: IEA, Task 33).
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ANNEX N: CAPACITY BUILDING ON HEATING SYSTEM ENERGY EFFICIENCY (EE)
IMPROVEMENTS AND INTEGRATION OF SOLAR SYSTEMS

The proposed project will build technical capaeitythree levelsExperts, Users andVendors.

The Two-day Users Training is targeted at facility engineers, operators argintenance staff of enterprises,
equipment vendors and service providers and igdedito teach how to assess process heat requiemeaste heat
availability and possible uses within the plant rggesystems, information on solar systems, avaladwlar heat
estimates, possible uses of waste/solar heat catms, integration of solar systems and prelinyiregmonomics.

The two-day user training will include the followgrrontent:

* Solar thermal basics - Solar resources (solar radiation); solar thermaitesy designs (pumped and thermo-syphon
systems); types of collectors with a specific foomssolar process heat collectors (materials, pmdace criteria); other
components of a solar thermal system (storage tpipkng, expansion vessels, controls), integratichemes for the
integration of industrial applications.

* Industrial processes - Specification of promising industrial sectors; uojterations, state of the art process technologies;
emerging process technologies; benchmarks.

* Heat Integration - Energy balance; design of heat exchanger netwdyk®s of heat exchangers, methodology and
possibilities of heat recovery.

e Sandardized procedure for solSar thermal integration in combination with energy efficiency - Energy audits; presentation
of software tools and internet platforms such asBhergy Efficiency Finder.

e Economics and Subsidies - Basic economic calculations with consideration di1@& savings and other environmental
impacts, including possible subsidies, incentivas ftnancing possibilities.

* Best practice examples - Presentation of a worldwide overview of best pactxamples from different industrsbctors.

The One-day Equipment Vendors Training is targeted at local solar and heating systemgilspiheat exchangers,
ovens, dryers etc.) vendors, suppliers and manurfrst This training is designed to be supplemgni@arthe 2-day
User Training or can be self-standing. The purpsde introduce those key market players to sahak lzeating system
application optimization techniques and servicerfigs. More specifically, the training will:

* Prepare manufacturers, vendors and suppliers fticipation in the reinforcement of the system optiation message of
the UNIDO project with their industrial customefihe message includes promotion of waste heat reduetjuipment
(insulation, combustion control, boiler and overergtions related systems), available solar systanus integration
methods with currently used heating equipment,gresbr presentation of locally available equipmenthe plants etc.
This may include demonstrations of available hard@vfieom local suppliers.

» Assist manufacturers, vendors and suppliers intifyémg what will be required to reshape their metrkfferings to reflect
a system services approach

The Experts Training will be an intensive training delivered by leadingernational process heating and solar system
experts to national energy efficiency experts, iserproviders, and industry engineers. This trgrpnovides more in-
depth technical information on application, opemasi, troubleshooting and making improvements totevdeat
recovery systems and solar thermal systems (irtemjia self-standing). This training also introdsi@&sic principles
for the energy efficient design of heating systewsste heat recovery systems and solar systemsestible this will
include a site visit or video demonstration of Hplications discussed above. National expertdramed through
classroom, on-the-job training, webinars and caaghiy international experts and are equipped with éxpertise,
skills and the tools required for the provisioreakrgy efficiency services.

The aim of the “train the trainer” courses is targase the knowledge on solar thermal systems ppiitations of
“professionals,” focusing on:

e Engineers from solar thermal companies - Solar thermal companies will be supported with tgimization and
improvement of the solar thermal systems. Furtheemthe major training activities are targetedhas focus group in
order to build up or to improve their skills conemg design, installation, commissioning and maiatece of solar
thermal systems.
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Universities and other training centres - Universities and other training centres will bertea in the design, optimization
and monitoring of solar thermal systems. They de® aesponsible for carrying out the training atide and for
dissemination of the results. The focus with thisug is to “train trainers” in order to build up tr improve the human
and institutional capacity in all participating cdries.

Energy managers of small and medium enterprises in the target industries - The energy manager of producing companies
will receive knowledge on energy efficiency measueats in their production processes and the pdissiiof solar
thermal integration. At the end of the training s®m) the companies will have a detailed conceptefugrgy saving
measures and the integration of solar thermal gnéitge companies will be selected during the trajriourses depending
on the interest and commitment of the participatompanies.

Engineering companies and equipment manufacturers for target industries - These target groups will get professional
knowledge of designing a solar thermal system aificuge this knowledge to start new business braacinformation on
the performance of solar thermal systems underifspeonditions (e.g. temperature ranges) will als® shared so that
equipment manufacturers will be able to adjustrthepducts in order to reach an optimum synergy wie solar thermal
system.

The training courses will include a theoreticaltpas well as an intensive training module on pecattase studies.

The main content of raining Course 1 (4 dayswill be:

Energy balance - Energy and mass balance, flow sheets, Sankeyadiegmeasurement procedures.

Heat integration - Training on fast assessment software tools, Pinthlysis, design of heat exchanger networks, detaile
calculation of heat exchangers, thermal storageagement, and training on heat integration softy@nech software).

Practical work - Defining case studies on existing cases from taty@idustries (groups of participants of the refgva
target audiences), discussing the production aamtirgg with the drawing of a flow sheet with théeneant thermal energy
information

Training Course 2 (4 days):

Solar thermal theory - Solar resource (solar radiation), solar thermatesysdesigns (pumped and thermo-syphon systems),
types of collectors with a specific focus on sq@eascess heat collectors (materials, performanderia), other components

of a solar thermal system (storage tank, pipingaesgion vessels, control...), static consideratidneaf structures, local
manufacturing and assembly possibilities, instafatbind maintenance, solar air-conditioning andingptest procedures,
standards and quality requirements.

Solar process heat - Solar integration points — how to identify, systewncepts and collector hydraulics, stagnation
behaviour of large solar thermal systems, poteapglications and system integration of solar pgsedesat, system design
of small and large-scale solar thermal systemsdfsidential applications, system design based awpaoter simulation (T-
Sol).

Practical work - Presenting and discussion of energy balances af sasglies, discussion of solar thermal system
integration.

Training Course 3 (Training on the job: 6 months)

Between training courses the participants will bpported in the optimization of real case studid® participants of
the training course will receive a tutorial for ithigrst steps in the auditing practice and forraject work. A discussion
forum will be installed online in order to guaraate broader discussion on the case studies angtmmabsupport of
the students in their case studies (if confideityialill allow).

Participants will work on-site together with compemin order to work out different realization cepts for energy
efficiency and solar thermal integration.

The participants are finishing the expert traingogirse by a report about the different realizatoncepts, a presentation
and discussion of case studies and an examination.
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