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National Project

GHG Emissions Reductions in Targeted Industrial Sub-Sectors Through
Thermal Energy Efficiency and Application of Solar Thermal Systems in Malaysia
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Project Background MAESSTA

Currently in Malaysia...

o
 Thermal energy efficiency (demand-side) — not yet regulated <«---------------mmmmmmmmmmmmm b

* Renewable Energy Act 2011 — focus on Feed-in Tariff (Fit) for electricity generation from the i
specified renewable energy resources and technology i

v Biogas !

v’ Biomass !

v" Small hydropower i

v" Solar Photovoltaic
S y

p
Energy Efficiency and Conservation Act (EECA) — bill to the Parliament for debate

e Targeted 2022-2023
\_ J
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Project Background

In March 2019... we develop Project Ecosystem for Solar Thermal Demonstration Project Development

(Related Federal Agencies ) (Related State Agencies )
SEDA : Sustainable Energy Development Authority Selangor
* Authority for RE Act 2011 * Invest Selangor Berhad (ISB)
EC : Energy Commission Sarawak
* Energy (electricity & gas) regulator * Sarawak Economic Development Corporation (SEDC)
* In near future Thermal Energy — (based on EECA)
Johor
MGTC : Malaysia GreenTech * Iskandar Regional Development Authority (IRDA)
* Green procurement development & database
Terengganu
MIDA : Malaysia Investment Development Authority * Entrepreneur Development Foundation (YPU)
* Green investment tax — based on the green * East-Cost Economic Regional Development Authority
procurement (ECERDC)
x J Y,
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Project Background Manccera

To develop national dashboard to monitor
solar thermal system performance

MAEESTA

To ensure solar thermal system entitle for
Green Investment Tax Allowance (GITA)

J

One of the success factors for this project (a case study)
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Project Background

February 2020 : 5 Project Approved Current : 2 Project Proceed

(Before Covid19 Pandemic) (Current Covid19 Pandemic condition)

“Company | ndusty | state

Company A  Bulking Storage Selangor

“Company | ndusty | siate

Company D  Food Ingredients Johor

2

Company B Medical Glove Terengganu +

Company C  Animal Feed Terengganu

Company D  Food Ingredients Johor m
Company E  Resort Sarawak Company F  Oleochemical Johor
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Palm Oil and

Oleochemical
Industry

~
Sustainability Certifications in the Palm Qil Industry
* Roundtable on Sustainable Palm Oil (RSPO)
* Malaysia Sustainable Palm Oil (MSPO)
* Indonesia Sustainable Palm Qil (ISPO)
* International Sustainability and Carbon Certification (ISCC)
* Roundtable on Sustainable Biomaterials and Sustainable
Agriculture Networks (RSBSAN)
J

\.

Sustainability Report — compulsory for Public Listed Company

J

UNIDO-MAEESTA : we are collaborating with UTM to approach Company F (oleochemical industry)

This project was developed based on the triple helix work integration model : Industry, Government & University

ISEC 2" International Sustainable Energy Conference 2022, 5-7 April, Congress Graz, Austria



PROJECTIONS FOR THE OIL PALM INDUSTRY

Third Industrial Master Plan
(IMP3) 2006-2020 by MITI :
Palm-Oil Based Industry

4 )

Malaysia currently produces 28% of the world’s palm oil and export and export 33% of it.

(Ismail et al, 2020)
\ J
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The annual average solar irradiation level (kWh/m?2) in Malaysia

Malaysia has great achievement
on solar PV installation projects

Total installed capacity at the
end of 2019 was about 1.2 GW

https://cleanenergynews.ihsmarkit.com/res
earch-analysis/malaysia-to-rely-on-annual-
tenders-to-achieve-7-gw-renewable-t.html
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Methodology ASESTA

Based on thermal energy study or assessment
(At supply level or process level) ( \

points

+ Load profile

i citcal load ornot? Main reference - documents:

+ Batch or continuous process (main process or
* Potentials and barriers for integration others)

y
1) Identify potential

* Hassine, I.B., Helmke, A., HeR, S., Krummenacher, P,
Muster, B., Schmitt, B., Schnitzer, H., (2015). Integration

* Identify potential location for solar coll

. :::?::f?i::t::‘t’i:lslg':a:::r:'l\:ra::l:rstorug: Limitation and GUIdeI’ne. IEA SHC Ta$k 49

+ Identify potential piping route from solar other P?‘V’iﬂ'
collector to storage to integration point barriers

Based on potential integration points

2) Analyse potential

* Schmitt, B. (2016). Classification of industrial heat
| consumers for integration of solar heat. Energy

= Determine suitable integration concept design .
g e om Procedia, 91, 650-660

Using SHIP excel tool

Sensitivity study
: % utilization rate and system efficiency and optimization
g ® | + Analyse stagnation and overheating protection (consideration on
= ’E * Analyse potential carbon emission reduction other barriers)

* Baniassadi, A., Momen, M., Amidpour, M., Pourali, O.,
— (2018). Modelling and design of solar heat integration
=, i in process industries with heat storage. Journal of
Cleaner Production, 170, 522-534

Detailed design for project execution k )
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Methodology — Process 1

Based on thermal energy study or assessment
(At supply level or process level)

*  Load profile

+ Temperature level

« Thermal energy demand/loss
- Batch or continuous process
+ Potentials and barriers for integration @kcn)

I Based on thermal energy study or assessment
S (at supply level or process level)

Identify potential integration points

Critical load or not?
(main process or

v
1) Identify potential
integration points

«  Identify potential location for solar collector
installation and estimate the area .
« Identify potential location for sofar storage Limitation and

e ———— || o— * Load profile

! « Temperature level
T * Thermal energy demand/loss
B - o s o v, | [y * Batch or continuous process

utilization rate and system efficiency and optimization
+ Analyse and i i i on

ey * Potentials and barriers for integration

g
2) Analyse potential
integration concepts

Using SHIP excel tool

p— Critical load or not?
(Main process or others)

Detailed design for project execution
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AAECECTA

Methodology — Process 2

Based on thermal energy study or assessment
{At supply level or process level)

Analyse potential integration concepts

*  Load profile

Q" E‘ « Temperature level
zs g Critical load or not?
u
=08
£

= Thermal energy demand/loss :
= Batch or continuous process (main process or
= Potentials and barriers for integration others)

I

Based on potential integration points

Based on potential integration points

= Identify potential location for solar collector

I
O stalion andestmatethe ara
|

Limitation and
other physical
barriers

= Identify potential location for solar storage
= Identify potential piping route from solar
collector to storage to integration point

* |dentify potential location for solar collector
! installation and estimate the area

— * |dentify potential location for solar storage

T Sensitivity study ° |dent|fy pote nt| al plplng route from SOI ar

utilization rate and system efficiency and optimization

i Using SHIP excel tool
4
i

*  Analyse stagnation and overheating protection {consideration on

__ Bcletiinteiosiiiiinl ) W collector to storage to integration point

ST Limitation and other physical barriers

(on-site)

Detailed design for project execution
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Methodology — Process 3

Based on thermal energy study or assessment
{At supply level or process level)

SHIP — Concept design and analysis

*  Load profile

Q" E‘ « Temperature level
zs g Critical load or not?
u
=08
£

= Thermal energy demand/loss :
= Batch or continuous process (main process or
= Potentials and barriers for integration others)

I

s Using SHIP excel tool

= Identify potential location for solar collector

I
O stalion andestmatethe ara
|

= Identify potential location for solar storage Limitation and

R Mo * Determine suitable integration concept design
| * Analyse suitable solar collector types

— * Analyse potential solar yield, solar fraction,

e ot | [ utilization rate and system efficiency

utilization rate and system efficiency and optimization

i Using SHIP excel tool
4
i

*  Analyse stagnation and overheating protection {consideration on

i oot mnrane | | ot * Analyse stagnation and overheating protection
* Analyse potential carbon emission reduction

4) Shading analysis
(on-site)

Sensitivity study and optimization (consideration
on other barriers)

Detailed design for project execution
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Methodology — Process 4

b Back to the
+  Load profile From the

process 3

points

s ol S ot osor s process 1
or2

(main process or

+ Batch or continuous process
others)

* Potentials and barriers for integration

l

Based on potential integration points

1) identify potential

- Identify potential location for solar collector
installation and estimate the area

*  Identify potential location for solar storage

* Identify patential piping route from solar
collector to storage to integration point

l

Using SHIP excel tool
* Determine suitable integration concept design

Techno- Shading
e e, | economic analysis

utilization rate and system efficiency and optimization

: :::E: potential c:r::m emission reduction other b.mc]m ana IyS i ) (O n _S ite )

Limitation and
other physical
barriers

N
b
2) Analyse potential

_________________>

| a)shading analysis
(on-site)

Detailed design for project execution

Detailed design for project execution
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Case Study — Proposed SHIP Integration #aaccera

ft-leat supply Currently:
rom recovery . 0
i process The heatlng SyStem using
\ steam boiler (NG) — heating
_I?‘— HEATED WATER B Sadupsystem all 7 bulking storage tanks
— Hot Water Tank Proposed:
COLLECTOR e - 0 SHIP integration to the new
or neating a
e I—q— D — hot water tank for heating all
R, E—— | 7 bulking storage tanks.
< - ] Backup with existing boiler

including heat recovery

Design based on
daytime operation
only

Two major limitations:
:t;:‘:;‘i; ukioe * Rooftop area: 1,360 m?
(rooftop may change)
* Budgetary allocation : RM
680k (EUR142k)
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Case Study : SHIP Design & Analysis

KPls technical design
Salar yield

Spec, solar yield

Solar heat delivery

Spec. solar heat delivery
Installed aperture area
Installed gross area
Installed storagevolume
Solar fraction

Utilization rate

Input costs
Investment Costs

Subsidy ofinitial investment
Annual OB M costs

Residual value

Cost of substituted finzl energy
Efficiency of existing system
Discount Rate

Yearly reduction of yield
Project Lifetime

Economic KPls

Annual final energy savings
Simple payback

LCOH

NPV

[MWh/z]
[kWh/im?.a]
[MWh/a]
[kwh/m?.a]
[m*aperture]
[m?gross)

ml

[}

]

¥ [navr]

[3% of investment]
™ % of investment]

[ of investment]
¥ [nvR/MWH]
|

%]
%)

[a]

[MrYR/]
[years]
[MrYR/ MW
[nrYR]

1 2 3 4 5 [ 7 8
Case d Cased Cased |cased Cased |cased Cased |cased
FPC 1L ETC 1 ETC 2 FPC2 ETC3 ETC4 ETCS FPC3
COLLECTOR FOR REFERENCE ONLY SUPPLIER A SUPPLIER B SUPPLIERC SUPPLIERD
267 236 274 237 273 233 123 251
738 940 941 748 857 915 545 701
251 223 212 223 258 226 117 236
750 888 g3z 706 819 865 517 659
334 251 238 316 315 252 226 358
360 271 378 338 359 371 360 375
29 18 11 21 17 16 - 26
53% 7% A5% A7H 54% AB% 25% 50%
A5% 53% 53% 42% AB% 51% 30% 39%
R 880,106 | RM 652,039 | AM 854,244 | AM 805,895 | RM 841,052 | AM 864,900 | RM 752,000 | AM 904,243
5% I5% 35% 35% 35% I5H 35% I5H
2% 2% % 2% % % % 2%
1% 1% 1% 1% 1% 1% 1% 1%
220 220 220 2720 270 220 270 2720
70% 70% FO0% 0% FO0% 70% FO0% 70%
10.00% 10.00% 10.00% 10.00% 10.00% 10.00% 10.00% 10.00%
1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00%
20 20 20 20 20 20 20 20
R 2,444 AWM 1403 RM 2,286 RM 358 RM 2,342 RM 333 RM 2,200  RM 411
78,749 70,017 66,739 70,124 81,106 71,112 36,678 74,020
9.2 7.3 1132 9.6 8.4 1.3 743 10.3
112 33 129 115 104 171 216 122
- 97,595 20,080 179,625 105,064 45,965 145,560 358,301 154,772
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Conclusion D‘E!}!”‘“"%

* Based on the constant load profile and the high solar irradiation throughout the year, solar fraction of up
to 53% can be achieved.

* Economic performance is very promising compared to actual energy costs and the expected further
increase in the upcoming years.

» SHIP is significant to be applied in the palm oil and oleochemical industry for cost reduction of the fossil
fuel (boiler application) and decarbonisation strategy.

« This will influence the future potential revision and formulation of renewable energy policy (RE Act 2011)
to consider solar thermal technology application for heat generation in industry and building sectors.
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Thank You Very Much MRAEESTA

Ahmad Zafuan Mohamed Kassim
National Expert

Energy Efficiency & Solar Thermal
UNIDO-MAEESTA Project

+60 19 242 8511

A.MOHAMEDKASSIM@unido.org

www.maeesta.com
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