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Solar-powered four-row paper pot transplanter
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Intelligent management of pineapple production and
marketing, and value-added applications of by-products
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Innovative technologies developed by the Ministry of Agriculture are revolutionizing pineapple
production and marketing in Taiwan. During the growth phase, a digital system integrated with
environmental sensors empowers farmers to intelligently monitor field weather data and real-time
conditions, ensuring optimal growth for the pineapples. At harvest and export, mechanically
assisted harvesting with cold chain technology maintains the freshness of the pineapples during
transport, extending their shelf life. In addition, the remaining pineapple plants after harvest are
harvested mechanically to extract the leaf fibers and make textile materials and the transforma-
tion of by-products into high-nutritional-value animal feed contribute to sustainable resource
utilization. These advancements collectively enhance the efficiency of Taiwan's pineapple
production and sales, bolstering its competitiveness in the global market.
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VPP Technology Verification Platform

HEZTOBRABREEER » I E—REScEREEEM(Virtual Power Plant, VPP)EISREBEF = »
FAEENEN OB SRNIFAEE RETESRERBE  UREHRESRERRERE » IBF
TRHSREN , EREFESHELERE - /NETEH - a8 - #EF > AR EE9RENE
T BT ESAZETLHRRSPRE « 2P&DE « XEZ/EBFRETHEIFE - EHEFBURETLER
BILGETRMTE - RITHMEEWT .

1. BIIU-BoxDHAERESRE » IRE -T2 BEoHAER °

2. BIUVPPRREBEFE » SBAIRE AT RIEN « SRR > SIRAPRERERESETH
RS FER ©

In response to the evolving trend of diverse distributed energy resources, a Virtual Power Plant
(VPP) technology verification platform has been established. Leveraging ICT, this platform
integrates and manages dispatchable resources dispersed across different locations. It addresses
challenges such as intermittent power generation and low system inertia, thereby enhancing grid
stability. Applications include renewable energy sources, small-scale generators, loads, and
energy storage. Functionally similar to a bi-directionally controllable power plant, the technology
has been deployed at various sites including ITRI Southern Branch, Shalun District D, Yong'an /
Changbin Energy Storage Demonstrations, Retail chain, and electric bus charging stations for
technology demonstrations. Key technological features include:

1. Development of U-Box decentralized resource integration devices for efficient and secure
integration of distributed resources.

2. Establishment of a VPP decision management platform using Al algorithms for resource
forecasting, scheduling, and control, enabling applications in user-side energy management and
participation in grid services.
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Electrochemical Oxidation System for NH3/NH4+
wastewater treatment
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Using direct current to act on chlorine ions in the water to form chlorine gas, which then reacts
with the ammonia nitrogen in the wastewater. The ammonia nitrogen wastewater therefore, can
be decomposed into environmentally harmless nitrogen (anode). Meanwhile, through optimizing
the design of the module, the hydrogen in the cathode can reach a recycle level, realizing green
hydrogen that can be used for power generation. To put circular economy in practice.

This system is suitable for treating ammonia nitrogen wastewater of medium to high concentra-
tion and is applicable across various industries, such as the display panel industry and the
semiconductor industry. The treatment process is highly cost-effective, with the treatment of one
kilogram of ammonia costing only 64.8 NTD (calculated based on an industrial electricity rate of
3 NTD per kWh).
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Green Island, Truly Green
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Taiwan Power Company plans to develop a 2 MW solar photovoltaic power generation system and
a 4 MW/10 MWh energy storage system on Green Island to replace the traditional diesel
generators at the Green Island power plant, aiming for carbon-free operation even during
low-load days in winter. To achieve this operational scenario, comprehensive operation strategy
planning, innovative control technologies for the energy storage system, and a fully functional
microgrid controller are essential.

This demonstration showcases the future carbon-free operational scenario, including coordinated
operations of microgrids and related equipment, and the subseguent system integration test
required for the Green Island system to achieve a target of net-zero emissions, circular sustainabil-
ity, and stable power supply. In the future, it is expected to expand related technologies to Taiwan
to mitigate the impact of renewable energy on the power system.
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Best Al x Robotic Resource Recycling Sorting Solution
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1. Al recognition of dynamic images of resource recycling materials

It can instantly identify various types of materials on the conveyor, and can subdivide materials
such as paper, plastics, metal cans, etc., and can identify colors, uses and specific brands.

2. Robos operation

An industrial six-axis robotic arm uses a vacuum method to suck objects and spray them to a
designated |ocation. It has a small space to use and is quick to set up. It can quickly replace a
person's standing position.

3. iDART data analysis system

After Al identification, the types and quantities of various resource recycling materials are
presented digitally; displays on various operating platforms (computers, mobile phones, tablets)
are provided to understand the latest production line material status regardless of time and
region.

‘ HHEE RS | KB RERRRABIRAS
| 2R @ 0980-213245 roger.liu@df-recycle.com @



ETE B UL IR FER
Comfortable Respirator
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Breath-responsive powered air-purifying respirators (BR-PAPR) have been developed to offer workers better respiratory
protection and a more comfortable wearing experience. The BR-PAPR aims to mitigate the issues of high temperature,
high humidity, and breathing difficulties commonly associated with wearing traditional masks.

When using standard respiratory protective equipment, users must exert extra effort to breathe through the filter material,
leading to breathing difficulties and discomfort. This often results in improper usage, thereby reducing the effectiveness
of the protection. Powered air purifying respirators (PAPR) can alleviate these problems by using an electric blower to filter
the air and provide positive pressure to the wearer, reducing respiratory impedance and lowering the temperature and
humidity of inhaled air. PAPRs offer a positive pressure breathing environment, minimize the risk of leakage due to
improper wearing, enhance the protective effect (increased protection coefficient), and improve user comfort.

To maintain positive pressure during use, traditional PAPRs must continuously supply a large volume of air, making the
equipment bulky. The BR-PAPR addresses this by providing the appropriate amount of air as needed for breathing, thereby
reducing equipment load. The BR-PAPR design aims to "supply slightly more air than is inhaled,” requiring components
with suitable performance and coordinated operation. This is achieved by monitoring and controlling breathing patterns
through appropriate sensors.
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Application of Artificial Intelligence on Safety
Assessment of Cracked Components in Power Plants

BRASHSHMEHNR2FGEMN » XWRATGER - EURTHIEBEMBELG > BREASHETE
MBS 0 ARRES AT E 2 (Artificial Intelligence, Al) » BBAIRK » RELDITAEEE » &
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EFMNE2ER o kY ZRRL T ESHEMBHRZEBTEN S - RUHFBERFERS » RE
BHEERERANEE > ERERZ2EASHBERR -

This technology, leveraging Artificial Intelligence (Al), significantly improves the safety evaluation
of power plants, focusing on components with cracks. It thoroughly assesses vital parts like
pipelines, nozzles, and canisters to ensure their structural integrity and reliability. Utilizing Al, it
collects and analyzes extensive data, including power plant regulations and tool databases,
creating a robust knowledge platform. Additionally, it offers training resources for staff to stay
updated on safety issues and provides detailed assessments and reports for efficient, low-cost
safety maintenance.
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Smart irrigation module for rice cultivation
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Intelligent broccoli cultivation management module
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Dairy cow health management decision analysis system
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Total bacterial count management in milk from guided flow
robotic milking systems
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Automatic coffee green bean sorting machine
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An intelligent system for optimizing green lacewing production
scheduling and delivery
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Natural enemy insect packaging and release techniques
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Poultry vocal monitoring and early warning system
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Intelligent aguaculture feeding system
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Automatic portable detection system for pathogenic bacteria
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Integration of image data analysis with micro-carbonated
pulse-based automated equipment for fruit and vegetable washing

MFRARRERENNMRBRBNBEZEHE L OKROHRERE - @BREKRNMRBNSH
SEAREK  RRE - BEFETRER  WENMRBOREYERE > 2R ERNMRBOE - BLR
REURBALSAGRXEKREMEAK » MEBAPRTEEKRSHEMBHEMRD TEHER
B - ARMRE—BESHERBBOTRMKERIREREBLFARE  EAVRERTRESE
100% EFBERBKRSHAEREMBEUR

mi5HEEED

) BH - ZRNHERHBELNSSEFENKR AR BADTENEE - AMBBE L OIELEREKR
BiERBRRANRBMAEFEBRARE  BRNCEEA-RLPRURGER(47.2°C)B 58K
KRWEHREKFRRX > LRERNREBURRAEBMIER - 2022FHEREIHE B RBENRBMK
ERBANLEABDEZR c BBAKMHOEZA » TEBERNRBUKRBIPRE » KR ERRE

% 2K EAERBIEEIRK o

bREEHEAS | PRIAS
N siss @ 04-22840385#5010 @ welson@nchu.edu.tw

EEIHERT | RERIRIEE
N EEE @ 049-2332380#1067 cmh@mail.afa.gov.tw




A EFE

DIGITAL TRANSFORMATION

FE RS AR RRINER
RAENHERERIZ

Utilizing commercial microbubble cleaning technology to
establish hygienic processing of Atemoya
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Cloud-based automated interpretation and algorithmic
assistance for chemicals residue detection
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The Taiwan Tea Assortment and Grading System (TAGs) Digital
Platform
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Smart monitoring and alert system for Varroa mite detection
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Brown planthopper warning technology
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Rice leaf blast early warning technology
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Scallion beet armyworm forecast and response control technique
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The Smart Helmet
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To enhance the functionality of traditional helmets, the Labor Safety Institute under the
Ministry of Labor has developed a smart helmet equipped with a safety detection system. This
innovation improves the convenience and safety of workers in specialized work environments,
meeting the practical demands of specific fields.

The smart helmet is capable of transmitting data from the on-site working environment and
worker activities back to a remote monitor, enabling management personnel to continuously
track the physical condition and working environment of on-site workers. This allows for
timely and appropriate actions to be taken in emergencies, ensuring worker safety.
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Rendering of the prototype appearance of the smart lllustration of the functional blocks of the remote
helmet combined with a safety detection system monitor interface
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Intelligent Image Recognition Safety Monitoring System for
Crane Operations and Hoisting

REMESHEREIMFRPRESE > FEMARZTZERERRM - ERAEIRHBUAERMN > &R
fEXPrEREE > S HERE - BRI (FH)REES | HMSHERE  BERFRNET - HHCTE—
SBRALEE I Mz S RLEMREFER » AINERFDOE « BHEEF » URTAHAS TIERTaES
ERZRMR I EIHEETS -

To prevent accidents during crane hoisting operations, the Labor Safety Institute has
developed a safety control monitoring system. This system utilizes intelligent image
recognition technology to monitor hazardous areas during operations. It includes features
such as range setting, monitoring of objects (events) within the designated area, and the
activation of message notifications, alarms, and system alerts. The technology is also
expected to be further extended for use in monitoring various hazardous areas on
construction sites, such as elevator openings, stairwells, and other areas where there is a risk
of falls during labor activities.
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Master of Chemical Hazard: Multi-language Interactive
Somatosensory Platform
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Provides basic education courses on labeling and hazard communication of hazardous
chemicals, practical courses on the regulations for labeling and hazard communication of
hazardous chemicals, wastewater tank bottom sludge removal operations, sewer sludge
removal operations, chemical facilities pipeline maintenance operations, and chemical
storage tank maintenance. The platform includes six units of multi-language (Vietnamese,
Indian, English) virtual space somatosensory education and training materials (with 13 units
. available in Chinese). The total operation time is approximately 120 minutes.

Chemical Facility Pipeline

Maintenance Operation
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Chemical facility pipeline maintenance training scenario Multiple experience modes
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Multifunctional Ice Cooling Vest
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To address the thermal hazards caused by high temperatures in summer, the Labor Safety
Research Institute of the Ministry of Labor, in collaboration with the research team from Daren
University of Science and Technology, developed the “Multifunctional Ice Cooling Vest”
specifically for outdoor cooling and protective gear. This vest significantly reduces the
physiological workload associated with heat exposure. The key features of the
“Multifunctional Ice Cooling Vest” include:

A. A “thermoelectric cooling chip” and “turbo fan” form the ice-sensing refrigeration
mechanism.
B. The “Fan Jacket” and “Cooling Jacket” are multifunctional, innovatively designed vest sets.

The ice cooling mechanism is integrated into the multifunctional vest, combining the “Fan

Jacket” and “Cooling Jacket.” When worn, the vest delivers a cooling airflow, providing -

outdoor workers with effective heat dissipation and cooling protection.
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Intelligent Detection Module for the Construction Engineering
Industry
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This research develops a smart workplace monitoring module by integrating image
recognition technology and environmental sensors, etc. to prevent hazardous behaviors such
as dangerous driving, exposure to high temperatures, and the consumption of alcoholic
beverages for refreshment.

The key components of this technology include:

A: Intelligent Image Recognition

B: Environmental Sensing: Temperature and Alcohol Detection
C: Management and Warning Platform

This module can be applied to mechanical equipment such as tower cranes, excavators,
cranes, and vehicles within the construction industry. It provides effective management
solutions for occupational safety and health, helping to reduce the risk of occupational

accidents.
R A
wmn:r& 1[ AR J [ B ]
@ EmTE SIS
A o AR R o AR AP BN
il ;53“’ o BRI B A . AR =
w o B o EEITT MR AR
~ e I o MR :
. EHRRERERE st | |5 i i
HTWNY T Pt e .! n
Q + AR A RGRSIENT [ ';;m': “r@:mt- } ! ]
- dhe TS =

ASREIRGEEETETERES AERRETH

Intelligent monitoring and management platform architecture Detect module components

S | SRS TR BELT 2B EN SRR
N =50 hsien623@mail.ilosh.gov.tw



AUEFE

DIGITAL TRANSFORMATION

B{EAI X M FE2 TN HE
IR B

Best Al x Robotic Resource Recycling Sorting Solution
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1. Al recognition of dynamic images of resource recycling materials
It can instantly identify various types of materials on the conveyor, and can subdivide
materials such as paper, plastics, metal cans, etc., and can identify colors, uses and
specific brands.

2. Robos operation
An industrial six-axis robotic arm uses a vacuum method to suck objects and spray them
to a designated location. It has a small space to use and is quick to set up. It can quickly
replace a person's standing position. ™

3. IDART data analysis system
After Al identification, the types and quantities of various resource recycling materials
are presented digitally; displays on various operating platforms (computers, mobile
phones, tablets) are provided to understand the latest production line material status
regardless of time and region.

S | KEERBRRGBRAE
N 25 @ 0980-213245

@ roger.liu@df-recycle.com




R In 7K I8

CIRCULAR SUSTAINABILITY




B iz K 18

CIRCULAR SUSTAINABILITY

FAESAKEREITESRER
K BEEYBhis

Control of soybean root rot and field biocontrol using a complex
Trichoderma seed coating technique
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Inhibitory effect of nano emulsion essential oil on anthracnose
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Mass production and application technologies of Bacillus
amyloliquefaciens YCMAT1 for biopesticide use
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Formulation and application technology of plant protection
products for controlling green mold on citrus
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Biological control of rice black bugs Scotinophara lurida using a
native entomopathogenic fungus, Metarhizium anisopliae strain
TDMAOQL1, in organic rice production
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Eco-Friendly Farming : Rotary Consultation on Disease and Pest
Control version 2.0

FHAEERMEEE ERLEBHABERLTRR—KERE - BEERCHFREMOEN
AREEE0RERRABTNERR - ¥ - B - BiBERE - BNk BEBK  RKERFZHRE
BIEBERERE > REHEFRERIE REH SRR - ARRRBRSHEX/) > HEERELHREET
tbE - SRR EHERER  AGHELBEERBELEEEZDECEERER » URBFREEAK
2 IfERER - HER/NVREREERBIEEXK -

miZHEE N

L2RE+FERHFHED 2018 FiEhsiED » HPRLFSER » RBRERF I BRHHIEEE
REEz— - BRFAREZEHNREA > SERRRARREER  #HREHRFEERRENSR
HHE - XB2019FE » EXNEEHBFAEE > RE - HEAR - REEFHABEIREERREET ¥
RE[RBE - RE > IBNERAERFAEAEMcLZ 2L - HRE - BZEMBIERREMEE
AREHEI R ERH > RETEREMIRES - SR > HPBEUFECHATREK -

ot S
w4 00 Flee)
I 800 Wic.e)
4 7K W 0 Klee) %
Iogaft 5000 Mle.e.)
| e o Mlee)
oS00 e Mfcc)

g

et

A
wEMAIRE

Eﬁ

i B

R Ane Lank) ay

_ &%REE REnpE| mp
g SRERE momcomm o ek ol N

\.‘ BaBEE somlccmB 5 RA% f Eg

\ =§§i a ’§= B

= m EraRmEzan gsl ;

H ag "

A I

EE2EME - BERB X - EEABHEERTE « BRIBARSE

TRE IS | RESBHEERERRS
M =i @ 02-26801841#111 @ tingtingli@tydais.gov.tw




=K 18

CIRCULAR SUSTAINABILITY

ARrHEZRMEEM2FIERE

High-density insect-proof door structure for greenhouse
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Processing technology for novel frozen fresh guava fruit ice
products
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Production technology of Koji-fermented pineapple paste
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Production technology for ready-to-eat soup pack sets
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Comprehensive utilization technology for Wendan pomelo
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Green coffee beans combined with citrus fruit fermentation
technology
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Improved processing technology for green banana flour and its
application in film production
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Table 4.6 Thickness and density of green banann film in different particle size.

Sample Thickness (mm) Density (g/cm’)
Control 0.10920,008° 1,38620,013¢
]
NPF30 0.0670,003¢ 1,379:40,008¢
NPF50 0.073£0,006* 1.28940.071¢
NPFT0 0.11720.011% 1.20140.036%
PF30 0.0860.001 1.28620.042
PFS0 0.11320.018% 1.1330.020%
PET0 0.13020.005% 1.100:0.020¢

ey = i e r———
Report viloes are mean = 5D (n=35)

Consrol represent maize warch film, NPF30, NPF50, NPF 70 represent green banana film made by 30-50, 50-70, =70 mesh of green banana flous
wath no peel, PE30, PF30, PF70 represent green banana film made by 30-30, 50-70, >70 mesh of green banans floar with peel.

Frcd
B4 - EFAARAATLASHMER
Figure 4.4 Storage test of toast cmledwhhdl[l‘emuﬂlm.

(A) represent toast coversd with green banana film, (B) repr wtarch film, (C)
film, (D) represent (A) group after ten-day storge, (E) represent (B) group after ten-day storage, s-q-mmmmmm
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Producing resource recycling products based on the
waste-to-energy concept
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Techzone has dedicated itself to the missions of environmental protection and circular
economic. Based on the waste-to-energy concept, we built a Waste Disposal Center which
includes incineration, energy recycling and distillation processes. In which, the excess steam
generated from the incineration process is introduced to the distillation process and reused
as the energy to purify waste solvents into the recycled solvent products and sell to the
industry. Techzone’s Waste Disposal Center has fulfilled the circular economic model.
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INFINITY SHIRT PROJECT
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INFINITY SHIRT PROJECT (ISP) is a long-term strategy for fabricating 100% recyclable,
sustainable apparel by adopting the mono-component-material principle within a
closed-loop system of garment production. Our objectives are to achieve 100% recyclability,
eliminate garment waste, and establish a circular economy that meets the needs of
sustainable markets.

ISP is tailored for enterprise and school uniforms, addressing the latent demand for uniform
recycling. By enabling material reuse within a closed-loop system, we significantly reduce
natural resource consumption. Through the INFINITY SHIRT PROJECT, we are committed to
designing regenerative, recyclable products that contribute to a more environmentally
responsible future.
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Light Weight Functional Material-
The Green Solution of Recycled Waste Glass and lts Application
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The green material, Expanded Glass Granule, is produced by locally sourced recycled glass
silicone. This lightweight, porous material offers thermal insulation, heat preservation, fire
resistance, sound insulation and lightweight properties. The core value of Expanded Glass
Granule is to offer the industry new solution for recycling glass silicon resource. It not only
facilitates the reuse of waste but also introduces an innovative, environmental friendly
material which align with energy-saving and carbon reduction strategies. This approach
enhances the value of wasted resources, while also driving the local technological innovation.
Achieving the ultimate goal of supporting the sustainable development of environment and
resource management practices.
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Li-ion Battery Black Mass Purification and Refining Process
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Hydroionic provides a cost-effective, comprehensive, hydrometallurgical solution for the
purification and recycling of battery black mass and metal-bearing hazardous wastes ranging
from rinsewater and spent plating baths to sludges and waste catalysts. Our technical
advantages are as follow :

* Cost-effective, automated, and modular definitive solution for the purification and
recycling of a wide range of metal-bearing hazardous wastes.

+ Patented technology integrates specialized ion exchange media of specific affinity,
selectivity, and density with a suite of proprietary hydrometallurgical chemical processes
resulting in unparalleled purification capabilities and targeted range of metals.

* Reclamation of toxic heavy metals and their production directly into end user ready raw
materials permanently removes threats to the ecosystem.
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Universal Cement Corporation (Building Materials Division)
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Gypsum board also has the characteristics of fire protection, earthquake resistance, sound
insulation, heat insulation, construction, economy, environmental protection, stability, etc. It is
currently the bset choice of building material in the construction industry. It also has the
advantages of recyclable and reuse, and is more in line with the modern international net-zero
reduction carbon issue.
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Eco-friendly recycling technology for lithium-ion battery

EMEeEREREREGNOFEMMBNGTE » EMHEERMENREUMHBERN > MR
RTEEUMHNRBERBANA - R EERUSRIRELDWE i - RFLETE > FrEiF ML
EETFHR ERFEARSUHEEEMNNRE  ABRASHNEEBTENRRS S > REHE - ik
FEXRRUEARSPNOREBRLRE

UWin Resource Regeneration's innovative recycling technology, recognized by Taiwan's EPA
in 2021, successfully enables closed-loop recycling of lithium-ion batteries. This technology
achieves high recovery rates of valuable metals and purifies them to an electronic grade of
over 99.9%. When applied to lithium-ion battery production, it can significantly enhance
battery performance, extend battery life, and promote sustainability for electric vehicles and
energy storage applications.
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Smart Home Innovative Applications
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Background information
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With the deployment of smart meters and the rise of the
smart home market, future homes will integrate smart
meters, solar energy, energy storage, electric vehicle
and smart appliances, making households no longer
just electricity users but also prosumers, achieving
innovative energy-saving applications.
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Smart Home Innovative Applications
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Results and expected benefits
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* We have completed the develop t of a smart home energy management
system to achieve the results of smart-yet-low-carbon energy saving.

+ We provide a more complete integrated application of smart home and demand
side management to facilitate the development of low-voltage demand side
management measures in the future,

- We provide smart home demonstration cases to enhance the company's green
corporate image and policy promotion.

BT ERERRRR

Technology application and performance

BERRBLESERE—EREERREERK A
EBEERME(OpenADR)REBRSEBEEAE K = |z%4E
E(TaiSEIA)EEBARE » RIFANKED RN - *ﬁﬁaéuﬁﬂb%ﬁ

REREHLHE  BUARETHEE « URAR ﬁiﬁ}ﬂ]{&%i

HEREEREERERR -

Talpower has built 2 home energy management system in Fengshan dormitory area,
adoping |CT technologies such as OpenADR and TaiSEIA protocols to implement
real-time power visualization, remote home appliance monitoring and scheduling ,
optimal PV and ESS dispatching, and demand side management.
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Green Island, Truly Green

R
Background information
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Technology application and performance
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Taiwan Power Company plans to develop a 2 MW solar power generation system and a 4 MW/10 MWh energy = Microgri #on strategy and on status of related under future zero-carbon operation scenarios.
storage system on Green Island, This development aims to replace the traditional diesel generators of the Green = " donted d o e ; th i
Jsland P Plant, and o bk dusing low:load days in the winter, System integration testing methods lob.e b .‘,u-lu P of the micregrid.

- Estabdish an BT and field in Shulin to facilitate subsequent testing of the microgrid built by the company.
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Green Island, Truly Green

R REFEIR R

Results and expected benefits

EREBRCABEEFFOERBE A EEL o
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» Gradually move Green |sland and Taiwan's outlying islands towards becoming zero-carbon islands.
Estabdish a real-world testing site for microgrid and net-zera carbon emission technologies to gain expertise in related microgrid technedogies, serving as a reference for the company's

future microgrid construction and operauonalvz-rlﬂ:aunn
= Align with the latest t ide rislevant planning for the company's units, such as microgrid testing procedures, V3G (Virtual Sychianous
A8,

Generator) storage function specuﬁcanuns and energy storage grid connection regulations,
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Application Cases of Smart Photovoltaic and Energy Storage on the National Quemoy University Campus

HRRHA

Background information
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Inorder to cooperate with Taiwan's green energy N rate) power g fion, which
and the Kinmen Low Carbon Island 2.0 implementation strategy, mainly based on the *promoting distributed enargy
resources concept,” this proj building smart ic enargy storage to make good use of Kinmen
Regional high-quality sunshine respurces and unigue resources—die military campsites.

FERATFEIH S

Results and expected benefits

EASAEBARMERREMTHES  EREDAERRSREEER
BEAZHERRBLUELERAE -
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- BEAILMBIE2020F P REEE - B MR 5 £ AT S I R A B MR
BMGE » 2R AMBEEER -

-7 sites of NQU's smart ph
enargy was used & primary source-of
and classrooms,

= Conduct a study on solar Itaic power genaration in Kinmen low carbon island, and
develop the aptimal operation modul ul'thl usarside distributed I'mirgy managemant systam,

- Based on the practical operation of | ] st d big data
database anatysls, the Kinmen area can be guided to buld distributed smart phnbmmltalc energy storage projects
I the future.

were completed, and renewable

ic energy
charging piles, parking shed lighting,

ity far alactric

. lor path for Campus in 2029, the entire campus can move owards &
carhun neutral 2ero-carhon campus and achleve the goal of 3 sustainable campus.

SR it

for 20%:in 2050,

» Build 2 smart
+ Develop smart

& gero-carbon campus plan for NQU's Zhongshanlin Campus was carried out by
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Technology application and performance
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ion site that combines Internet of Things technology.

software (Web-Based and LineBot), collect and analyze site data, and optimize site operation,

SVR, XGBoost, and LSTM are used to predict short-, madium-, and long-t solar poiar

ian, local ereation, and beilding energy efficiancy classification.

it enargy S

ic enargy S ion site

ion models such as Linea

+ Artificial i

ining camp area ravitali
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Taisugar Circular Village is Taiwan's first residential building to embrace the
circular economy. From planning, designing, construction, to operation,
the village carries out the "4+1 circulation," including material (precasting,
modularization, and dry construction), energy (solar panels and heat
pumps), water (rain and reclaimed water recycled back to the canopy farm),
and food (food waste composting), plus the business model of "renting
instead of buying." The building materials and resources can be continuous-
ly reused, recovered, and repaired to achieve resource circulation, low
energy consumption, and zero waste in the village.

ﬁﬁEE#ru

25 R 121 Accreditation and Awards
- R R ER G EE S Diamond Class for the Low Carbon Building
- EMBEREEIET Gold Class for the Intelligent Building Label

C2022EN\ETRAMASSETEEN —BERSETESE
2022 Taiwan Residential Architecture Award (TRAA)-First Place for Best Residential Complex

c0222W+EEHWRMAE —(ETEEMTAM LG
2022 TILA Landscape Awards- Outstanding Award- R

<2020 ERHEEMSERAEE-HEE
2020 Tainan City Green and Beautiful Award- Distinguished Honor Award- Public Category

- 2019 K MG IR DB S
2019 FIABCI-Taiwan Real Estate- Ilence Awards- PL

idential Living Envir it Category

ing & Design Category

! |1

u--qﬂ; IS
1



ﬂﬁ{bﬁﬁg*ﬂﬂﬂ’ilnl scale column

AEATEERIMCA MR RMEE 2
VHERERF-HABERBHE B
Em2hME BEMZEERSEKBIRE
PZEP ARBEKPESERY -
CERP ETENEXEGRER=S
thH-ZAKEEFREELCRESE
(CoD 300-1,200mg/L) RE &
(800-900 mg/L)Z&EJEREK RIE(LSR
EEEREMEES11.1%-48% BESS
EMEA3IT%-48% B & E
0.15g/L/d BREBEKEAKRKREF
BzZz¥is RREFAEKRERZED
Bl

TSC has screened and domesticated microalgae and bacteria
to establish an algae-bacteria symbiosis (ABS) system. This
ABS is highly efficient in photosynthesis to fix carbon
dioxide, and its short period of growth and endurance to
severe environments resulted in extensive survival in various
types of water conditions. It has demonstrated its effective-
ness in treating wastewater with different COD (300-1,200
mg/L) and ammonia nitrogen concentrations (800-900
mg/L). The best degradation rates achieved were COD:
11.1% - 48% and ammonia nitrogen: 37% - 48%. The carbon
fixation rate was 0.15g/L/d. This suggests that the system
could acquire nutrient sources from wastewater, fix carbon,
achieve wastewater purification, and enable resources to be
reused. It is a promising technology for wastewater reuse
and carbon fixation.
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Flgure 1.

Micro-algae and bacteria in
algae-bacteria symbiosis (ABS)
system screened at Taiwan

ELET E:X=® Y Sugar Corporation

Chlarelia Spirulina Algae-bacteria symblosis (ABS)

E=-ERARAERKRETRRECODE
JEi7k (COD 300+600+900~1,200mg/L)Z 8
BBCE BECERARREEA]A26%

+11.1%14.3 % Fe48%-
Figure 2.
D ion of di COD cone i {CoD 300,

600, 900, and 1,200{D)mg/L) of swine wastewater by
means of Algae-bacteria symbiosis(ABS). The best
degradation of COD were 26.0%, 11.1%, 14.3% and 48%,
respactively.

'

E=-EAREHERARREFERESN
(800+900mg/L)EHEB Kz BB R{CE R
BESEEREDRH48%3T%

Flgure 3.

Degradation of different ammonia  nitrogen

concentrations (800+900mg/L) of swine wastewater by

means of Algae-bacteria symbiosis(ABS). The best
8 ion of ia nitrogen were 48% and 37%

respectively,
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TSC started as a sugar producer and its sugar-making process has successfully implement-
ed both biological and technical cycles in the circular economy. The sugar byproducts are
fully utilized; bagasse is used as biomass fuel for co-generation, filter mud and molasses
are turned into fertilizer for farmland, and vapor from a boiler is recycled for reuse, By
reusing the byproducts, TSC sugar mills achieve a fully closed-loop circular economy.

In 2023, Shanhua Sugar Factory partnered with the National Atomic Research Institute

(NARI) to adopt Bioenergy with Carbon Capture and Utilization (BECCU) technology,
utilizing alkali solution to react with CO, in the flue gas to produce sodium bicarbonate for
food, feed, medical, and detergent applications. The preliminary field test results
indicated that the pilot equipment could capture 10 kg of CO, daily, achieving a capture
and utilization rate of over 95% to produce 20 kg of carbonate. TSC plans to apply the
technology in its other sugar mills and the subseq ec ic benefits and
applications, helping the sugar industry march toward carbon neutrality.
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As the largest pig farmer in Taiwan, TSC has been incorporating the
principles of circular economy into its swine business. This includes
renovating its current pig houses to improve resource reuse and biogas

ble energy ge tion. The Dong Hai Feng (DHF) agricultural
circulation park already features a 460 kW biogas power generation
system. Moreover, an additional total capacity of 1,200 kW will be
installed from the other 13 pig farms currently under construction.
When fully operational, the overall biogas power generation is expected
to reach 8.9 million kWh annually, reducing carbon emissions by around
4,400 metric tons of CO, equivalent. TSC's newly-built green circular pig
farms use biogas power systems to collect the pig manure and urine.
Then through anaerobic digestion, the waste is turned into green energy
or used to keep the temperature of anaerobic digesters. The systems
prevent the direct release of biogas into the atmosphere, thereby
reducing greent gas emissi
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Accessing potential of geothermal resource from cores

RS

Technical features

= FEN LB AERIRE P M A MA RN SO RET REZES A BRI EER TEM AMBE REEEE R
RREE-FREVFRABTHETARENSORES HESEARLESH TREREAA R LARER MBS B
BHAONMGIHENENCR2EE E-PHERMREE KN BT ZE0RESHEARERNHR - EREZEEMRES
R EEEREM MR AW AE LK IR TR AR T

= puring the exploration of volcanic geothermal energy, core samples taken from drilling wells can be used to obtain plenty of such as fluid pH, reservoirs
or caprocks through a variety of analysis methods, In this exhibition, we display several core samples from various depths, all :huracuriud by andesitic rock. Thlr are fnrﬂ:« classified into
volcanic breccia or volcanic lava flows based on their occurrence. Through analysis of their physical and chemical properties, we aim to assess their g

the
displayed core samples exhibit the presence of calcite veins, indicating that the fluids within the depth interval are neutral or weak acidic. It is unfrrmd that ther! might bl a weak acidic
reservoir in the subsurface of the volcanic geothermal field in Tatun volcanic group of northern Taiwan,
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Methodology Care
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" Coresporosity and permeability analysis

EolEn. (TE0m] EL@%ne.2 (TT0m]  Edd8%no.3 [775.65m) B lEno.4 (T75.55m)
® CTscananalysis e i pls .2 [Pl | © ] TS TN 850

® Mineral compaosition - ¥-ray diffraction (XRD) analysis

" Mineral composition - thin-section petrography and micro X-ray
fluorescence (UXRF) analysis

II::III“I”“Pm‘“"[““f fg:l”"“i””wgf"” N e e = -l i
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Results

No. 7 799.95 5.84 0.00 0.00

No. & B04.95 0.54 0.05 0.02

KL AR AR EE S A LIRS L SR
The porasity of valcanic breccla is higher and supesiar to that of volcanic lava flows.




mAEH B

The Research of Hydrogen Metrology

s SEAERREIEANRGHE - XS 2EERATEEAEARRE BAGEREHBEIEERARKNES
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® The requirement of hydrogen metrology is primarily applied in transportation, storage, and transactions. In accordance with the current international research on the
hydrogen metrology, the predominant method on-site involves utilizing Coriolis Mass Flowmeters, This research is dedicated to establishing a traceability chain for

hydrogen calibration standard in Taiwan to promote fairness in hydrogen transaction.
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Demonstration system of calibration standards traceability of hydrogen metrology

s RBAEREREGERRE USEHEEFES
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® We plan to establish a traceability chain for hydrogen calibration
standard, sonic nozzles are used as calibration standard transfer flowme-
ters, and their standards can be traced back to the real-flow hydrogen
calibration standard of NMIJ (National Metrology Institute of Japan).

® Expanding the flow rate of calibration to the requirement of Coriolis Mass
Flowmeters in hydrogen refueling station, and test the pressure effect on
the flowmeter.
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Marine Biofuel Oil

EaPThkEE S ERESHEMIMO)ITESERKBEE L2008 FEAEE 2030 F RERABH2~3m
2040 F B ERBRT~8M F2050F RERBEFDHR - BELEMBARAE TR (Drop-in  fuel)
BB - FAKBENMERE(MNSIZ--FEE) T EARME

BIEEEM AU ETE (S EFEEFatty Acid Methyl Ester, FAME)EAZEEBRAE R MFAMERE
BEUBRAABAARKNE  BEMRMANEZEILAIUB24% E (BRI M:FAME=76:24)0°

To achieve net-zero emissions, the International Maritime Organization (IMO) adopted an revised strategy for reducing GHG emissions from ships. The goal is to reduce
GHG emissions by at 20~30% by 2030 , to reduce GHG emissions by at 70~80% by 2040 and to strive for net-zero emissions by 2050, compared to 2008.

Marine biofuel oil can be dropped-in without the need for expensive modifications, such as engines or storage tanks. It can provide ship operators with immediate CO2
savings compared to full hydrocarbon fuel.

Itis more common for marine biofuel to be blended with biodiesel (Fatty Acid Methyl Ester, FAME). Used cooking oil is the feedstock for producing FAME, which is more
effective in reducing carbon emissions. The blending ratio with low-sulfur fuel oil is mainly B24 (low-sulfur fuel oil: FAME = 76:24).
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o

= = |
EEBIZ mEEA

Process of manufacturing
@E 8 mmm

BRmE N {ERIEE (So A
Used cooking oil = Low-sulfur fuel oll i

B24: "._rE

B24 pilot proje

»B24EBAE-BRE

B4 mBHRAES
BA-BRE

= B24SHIERE-Himh D

s BEMBERAB24BERT

= B24 Blending study-Lab
= B24 Quality, compatibility, stability, and microbial inspection-Lab
= B24 Tank blending-Oil depot

= CPC' s ship implement round island trials using marine biofuel-B24.
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Fatty acid esters pilot plant production and applications

2 EmtsiE

Technical Product Features
A NENLEERES  GARREE + HASAFB&AE Bio-base Fatty acid esters
 — S REREREELRT - HEGE
{ERE » BEE>99% EmER " EhELE B AR
Product number A ngk g lodine No (g 12 /100g) lﬁnemaﬂc\i'ifcnsityat Flash P Cl
rEmARERRBERERER A
» RIERE  EYRIERE
BD95-1 2.69 101 25.34 236
FRERE AHNBREEMRE
= Using biomass feed to produce low-carbon products is BDY6 0.78 111 5.18 194
in line with circular economy. ’ ’
= Ope-step solid-state catalyst transesterification
technology, simple and low-waste process, conversion
rate >99% BD115 0.27 118 4.47 184
* The products have excellent lubricity and high
stability.
FAME115 0.23 121 4.34 192

= The products are low volatility and biodegradable.

= Environmentally friendly, low hazard to human health.

SERA AR ER

Quality analysis and commercial applications

AEEIREEREH

Factory construction and operation

l : | MBRARIRNE (FEEIORSE)
) | Process scale-up design and planning

ﬂﬂ:ﬁﬁqﬁ’ﬁ&ﬂﬂ WERTESSHMLE
I and blish purification technologies,urea
i |hclus[on is the best purification method.
BEXMOSEEAEEEREAET  £EEEA
o - 1 EELEMEEER NG5 FRAEE
BRABE LR Evaluate and establish purification technologies,urea
inclusion is the best purification method.

ﬁiﬂ‘nii%ﬁ%

Blo-base Fatty ooid esters
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Greenhouse Gas (GHG) and
Product Carbon Footprint (PCF) Verification Service

ARFESEIT

Introduction

EEfHESERBEL GBI RABANEZRERE » KIRISO/IEC 17029 1SO 14065~ 1SO 14066 ~ ISO
14064-3 - TAF  EERETRERETRNVWIORBEPEMES > RERFEHSEENEZERE(ISO
14064-1) REMBKEH (1SO 14067) NE=FERRTE - FAREHUSENE=FERER > BEEETH
BHEMNEREEMBIERER MU ERANEME2050F 2B HHEBE o

In order to meet the net-zero target, CPC Corporation offers verification services for company level-Greenhouse Gas Emissions (ISO 14064-1) and product level-Product
Carbon Footprint (ISO 14067) based on ISO/IEC 17029, ISO 14065, ISO 14066, ISO 14064-3 and related guidelines of Taiwan Accreditation Foundation (TAF). We have always
been committed to providing high-quality and first-in-class services for our costumers.

EREEEE mesnman)

Field/Verification Scheme (for more information, please contact us)

1SO 14064 1SO 14067

fHRES Em i W

GHG Emissions Product Carbon Footprint
R (Tl FMAEEL 7E & 4 il 1R C‘i‘b

BEFtRE RS E ¢ 1S0 14064-1 RERRIE e

Voluntary GHG Scheme ™ ‘.’“ Iii

BHRBAZRARGR | THRRASRNASOENRERRE SHmicon - WCH) - WEDR : “ *
Protection Admini ion GHG Scheme SRR

O

BFEtERRERF A2 | 1SO 14067

Voluntary PCF Scheme
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| Protection Admi ion PCF Scheme
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Short-Term Carbon Reduction and Mid-to-Long-Term Carbon Neutral

BB R E

Waste heat recovery; Cogeneration

MR RR ML ccgﬁﬁﬁ?ﬂﬁ
- 5 technology

Combustion control; Tamperature control optimization
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Development of “low-carbon blast furnace” technology

ZERTERE LN ZERSR

Blast furnace with hydrogen metallurgy gh 3 different techniq
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b Blagt furnace ironmaking involves heating,
reduction, and melting processes
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Low-Carbon Economy : Coproduction between Steel
and Petrochemical Plants

MERAOCIRERES R
The Strategy of turning carbon emissions into
business opportunities of Steel and Petrochemical industries
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BOF steelmaking technology with high scrap rate
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Breakthrough technologies such as thermal compensation, efficient scrap melting, secondary refining and heating to produce

=

low-carbon emission green steel .

Hot metal ﬁ \

FHEmR

-- Zero carbon emission ----. es
: :  High addition

B/ R

. Recycled content/Scrap

PSR R

Converter
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Technical highlights
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Secondary refining and heating Thermal compensation
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Low BOF tapping temperature Cover the Reaction metallurgy of heating agents
f; f hot metal during tr rtati

surface of hot metal during transportation W s

Oxygen blowing and slagging control
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Increase hot metal temperature Efficient scrap melting
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Cover the surface of hot metal during transportation Strong bottom stirring enhances heat and |'
mass transfer
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Talwan Water Corporation: Fifty Years of Deep Cultivation, Carrying anard Innovation into the Future, Talwan
Water Corporation, with fifty years of dedicated service, ¢ lucing the nation’s first
mobile water quality testing lab equipped with hlgh-end technology to face the :hallenges of the future.

The vehicle is equipped with a gas cf nass spec and purge-and-trap system, allowing it
to swiftly arrive at sites of water polluticn fn:ldents or where water quality anomalies are repomed by
consumers. It performs preclse identifications of 61 volatile organic poll according to nati :
p g pollution the water purification facilities and ensuring the safety ofdrinhing water quality

cornprehensr\rely.

Combining the latest technology and sustainable development principles, this vehicle highlights Taiwan Water
Corporation's firm commitment to ensuring water quality and responding to climate change.
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 This vehicle is powered by a 2300cc engine and features a
robust frame design suitable for installing suspension
mblllul!on systuﬂs anﬁ other n{!ty em]pmem_ The

11.8  ample
fer housmg the ne:essary water quality testing
instruments.
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= It routinely conducts water quality sampling at Taiwan

Water distribution peints and, in the event of a water
quality emergency, proceeds to the incident site for
testing to determine the cause and source, while also

providing public education,
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Integrated Application of Resource Recycling Technology Tools

IR HAIBRARBAIRIEGHEEE WSS
LineBotBi & IR A EAE TR FRBRN
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B EE A T 285 %58% Industrial Technology Research Institute

& BI5H BSERET Chen,Chiao-Ju Deputy Manager
%, (03)591-5756 E= charlotte@itri.org.tw

The Material Recognition Al Robot uses Al to establish
an image recognition model and integrates with LineBot
to develop a material recognition robot. Users can send
images captured by their phones to the robot, which will
instantly recognize the material and display the
recognition results in the chat window, enabling real-time
interaction. In addition to text responses, video links can
be provided for users to learn more about the materials.
This exhibition also highlights the integration of RAG
(Retrieval-Augmented Generation) and LLM (Large
Language Model) generative Al technologies, making the
robot's responses smarter and more flexible. It offers
users more knowledge about recyclable materials,
helping them to learn and explore further.
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High-value Reutilization of Biomass Materials

RETHESENSBRERAENZEE BRARRFEM
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MEEA T EEHMZER Industrial Technology Research Institute

& B HZ28 Fan,Jhih-Syuan Researcher
\ (03)591-6139 B Shuan0331@itri.org.tw

The functional nutrients in algae possess significant
potential for application and hold advantages in terms of
environmental protection and sustainability. Using a
complete extraction process based on the Fenton
oxidation reaction technology, which breaks down plant
cell walls, combined with ultrasonic extraction
techniques, key substances from algae can be efficiently
extracted. This process achieves rapid extraction and
improves extraction efficiency. The extracted substances
can serve as important raw materials for functional pet

food and other high-value-added products.
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The Recycling and Regeneration of Electronic-grade Sulfuric Acid
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HMA RS BEMRASE SAR Technology Inc.

& SATR BRI Kung, Yu-Chieh Senior Manager of Management Department

‘, (06)384-0990 B sar@sarecovery.com

In recent years, with the growth of the semiconductor
industry, the demand for electronic-grade sulfuric acid has
reached 300,000 tons per year in 2024, and it is expected
to double to 600,000 tons by 2030. The treatment of waste
sulfuric acid has become a major challenge. In response,
SAR Technology introduced patented technology in 2020
and built the world's first electronic-grade sulfuric acid
recycling plant in Tainan, which can convert 100% of the
waste acid produced by semiconductor plants into
electronic-grade sulfuric acid, known as "full-cycle sulfuric
acid." In addition, the company is also participating in a
government program, promoting an innovative chemical
leasing model that shifts chemicals from "ownership" to a
"usage rights" business model. This approach provides
customers with new ESG value and services, creating a
win-win scenario that enhances circular economy benefits.
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Recycling and Reusing Ocean and Agricultural Waste Plastics
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RREBER{?BEMAT Horng En Co., Ltd.

The Hong En Group was founded in 1980 and has been
continuously improving plastic recycling technology for
44 years. The company has elevated the quality of
recycled plastics to 90% of that of new materials, making
them widely applicable in automotive parts, household
appliances, and sports equipment. Additionally, they
have successfully transformed waste such as fishing
nets, styrofoam, agricultural films, and various plastic
containers into valuable recycled resources, earning
recognition with the Ministry of Environment's Ocean

Waste Circular Product Label.

BB
& SHIFE TRAREPEIE Hong,Shih-Huei Assistant Manager of Marketing and Public Relations Department D EXBREE

\ (04)2253-1112 #1105 B sherry_hung@horngen.com

Industrial Development Administration, MOEA
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CLEAN AND GREEN ENERGY
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Batch processing and multi-line operation technology for
mushroom stem cutting

% fiir 38 88
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CLEAN AND GREEN ENERGY
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Design improvement of blower drive structure
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CLEAN AND GREEN ENERGY

A RREBIT IV RN BB fE i

Solar-powered four-row paper pot transplanter
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CLEAN AND GREEN ENERGY
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Native plant style water-saving green wall module
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l CLEAN AND GREEN ENERGY
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Production of Trichoderma TCT101 strain and its application in
agricultural and livestock waste recycling technology
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CLEAN AND GREEN ENERGY
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Sample preparation techniques for detecting organic fertilizer
using X-ray fluorescence analysis
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Formulation and production technology of heat-tolerant
microbial biofertilizer for crops
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Development of innovative microbial fertilizer formulations for
reducing heavy metal uptake and increasing yield in vegetables

ARABIGER AR RMIHAFEE S  ARBME =S N RKBREER - SOEARKEEZFED
ZENEEMEYER-BEBMBBStenotrophomonas sp.(CC-18CC-2) » IBHXR UM BEREH > FE
ARAEGRR(NERE - REEARESH)  AREESERAFRURIEENR - KRR RIER
RESBSREARBANSRMEZHM  LIBERELZZURBEEREE - KBHRERE -

miZREEN

FHEMREEBRTNRMESBRIFES  SRUBBR=-DNENRKEMEER E0ERARARS
ZERREA > cIEARESBRAERSRRBBASREZH » LIBERRLZE2LREBERE
=~ IRRBEEE -

DEEERE EASMRM DNASEN MERSRN IRBIRH BAMSRER

- - . s el 4 F4 B4 1.9 mg kg &49 66 mg kg B A7 2 AR
-, 68 .

" 4 REB AORR ESX - HEBE - SRRHRELE-
MRS :kimﬁn ATHORE RHONE AR

LEMAHEERNYEMR

HERR  GRF>ECE>RR>BE-RR
BEWMEKREEEE

| R MR ER R | CC-1RCC2% E> CC-2>CC-1

LEBHEEBHELIELA ‘mmx%
M PH/ERW L >Zoi>EE>a0¥> %%
B Hl4 R ¢ CC-1RCC-24 &> CC-1>CC-2
QEVATRI: Fof> R E>BE>aE> %%
HAEdp 445 R 1 CC-1RCC-2% #> CC-2

ﬁﬂ A0

iR ER
R
TR | PRAL

N BEE @ 04-22861495 ccyoung@mail.nchu.edu.tw
N REE @ 04-22840373#4304 mhhungkimo@gmail.com l

|n

BENERT | RESMRIEE
M =58 @ 049-2332380 0010409@mail.afa.gov.tw




R BE R P

CLEAN AND GREEN ENERGY

WEMIEE A2 B FEER
Bacillus siamensis CB36
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Bacillus siamensis CB36-Based biofertilizer and its simplified
fermentation formulation and technology
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Flexible electrochromic devices technology
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Flexible electrochromic devices structure diagram
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Differences between
colored state and bleached state

The world is currently facing the crises of global warming and energy
shortages, and energy-saving products can significantly reduce energy
consumption. Electrochromic devices (ECDs) are an active dimming
technology that controls temperature in vehicles and indoor
environments by blocking infrared light, thus reducing vehicle fuel
consumption and the energy used for heating and cooling in office
buildings and homes. Additionally, ECDs have applications in antiglare
automobile rearview mirrors, various displays, optical shutters, optical
recording, and image storage.

A typical ECD structure includes five functional layers encased between
two transparent substrates: a transparent conductive layer, an
electrochromic layer, an electrolyte layer, an ion storage layer, and
another transparent conductive layer, as shown in Figure 1. National
Atomic Research Institute (NARI) is dedicated to developing
energy-saving technologies. In addition to advancing electrochromic
glass technology, NARI has recently developed a flexible ion storage
layer using plasma coating technology on a flexible conductive substrate
(ITO-PET). This development, combined with the gel electrolyte
technology from partner companies, has led to the successful creation of
flexible electrochromic devices. These devices can be applied to various
materials and can change color on curved surfaces, such as in
sunglasses and snow goggles, as shown in Figure 2.

Currently, by integrating NARI" s developed gel polymer electrolyte
(GPE) lithium ion battery technology, flexible electrochromic products
have been manufactured, as shown in Figure 3. The specifications of the
GPE membrane are detailed in Table 1. The GPE membrane is flexible
and compatible with flexible electrochromic device applications,
eliminating the need for additional circuitry. The electrochromic device
has successfully undergone 20,000 color change cycles in product
lifespan testing, as shown in Figure 4, demonstrating its commercial
potential.

Flaxible alectrochromic product
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Flexible electrochromic product schematic diagram
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Gel polymer electrolyte specification
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National Atomic Research Institute

Spectral chart of 20,000 cycle tests
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The system integration of energy-saving green adsorption key components and
treatment facility for volatile organic compounds
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The key components of the energy-saving
adsorption-concentration-and-regenerative-
combustion-integration system
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The photograph of the energy-saving
adsorption-concentration-and-regenerative-
combustion-integration system

This project provides energy-saving solutions for volatile organic
compound (VOC) treatment equipment in the semiconductor,
optoelectronics, chemical, and other traditional industries. It develops
an integrated system of energy-saving adsorption concentration and
regenerative thermal oxidation, which fully recovers waste heat,
enhances VOC combustion efficiency, and reduces energy consumption.
Key components of the system, such as activated alumina adsorption
spheres and alumina heat storage ceramics, were made from active
alumina and alumina extracted from aluminum dross. Recycling
aluminum dross reduces landfill waste and carbon dioxide emissions,
while addressing the issue of high imported material costs. Currently,
extracted activated alumina has a purity over 99%, energy savings over
15%, and cost reduction by one-third. The integrated system of
adsorption concentration and regenerative thermal oxidation achieves a
removal rate over 98%, meets regulatory standards, and recovers over
96% of waste heat using regenerative ceramics and heat exchangers,
which is comparable to the level of commercial regenerative thermal
oxidizers.
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The photograph of predetermined field test place
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New flow battery module technology and expandable flow battery energy

storage module cabinet.
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Innovative high-power density battery assembly uses vacuum
adsorption technology to firmly fix the battery frame, solving the
problems of leakage or component damage caused by traditional
technology, and provides components with substantially equal carbon
felt compression rates, so that the batteries can have substantially equal
electrode reactions, conductive performance and electricity storage
capabilities, as shown in Figure 1.

The frame plate design eliminates the use of sealing components, and
the battery pack is packaged through glue sealing technology and
bundling methods to achieve high volume power density and
lightweight new flow battery energy storage module, as shown in Figure
2. The area of the battery frame plate is reduced by about 22%, and the
thickness of the frame is reduced by 50%, which greatly reduces the
volume and weight of the battery stack. Under the same power
comparison, the volumetric power density is increased by more than 1.6
times.

The expandable liquid flow energy storage module cabinet mainly
includes battery management (BMS), high-power density battery
modules, and expandable electrolyte tanks; the battery management
monitors the battery's voltage, current, pump speed, flow rate, hydraulic
pressure, temperature and other information, as shown in Figure 3.
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VACUUM BATTERY STRUCTURAL ASSEMBLY AND
ACUUM MULTI-CELL BATTERY
MODULE

National Atomic Research Institute
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Schematic diagram of battery assembly procedure

cabinet module and schematic diagram of battery stack development
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Thermal Performance Analysis Technology for the Fossil-Fueled Power Plant
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Technical frame of thermal performance assessment

TTD vs Heat rate
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Sensitivity study of feedwater heater

Currently, over 80% of our country's electricity supply still comes from
fossil-fueled power plants. Although many aging units have been
gradually decommissioned and updated in recent years, there are still
many units in the mid-term of their lifespan. Therefore, maintaining or
improving the efficiencies of existing fossil-fueled power units are
crucial for current carbon reduction efforts.

NARI has developed the thermal performance analysis technology. The
customized performance analysis models of key
equipment/components (e.g. steam turbine, feedwater heater,
condenser) and system (steam turbine cycle) are constructed, and the
utility’ s operation data, design data, maintenance data, fuel prices,
equipment upgrade prices, and other information are utilized to assess
the efficiency loss and increased carbon emissions caused by equipment
aging or deviation of the operating conditions. The analysis results
provide valuable information which can help the decision making of the
investment of the equipment and find out the potential operational
issues. This aids in enhancing the power generation efficiency of
fossil-fueled power plants and reducing their CO2 emissions.
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Study of condenser operating data
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"¢ National Atomic Research Institute
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Analysis model for steam turbine cycle
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Inventory Model of Nuclear Power Plant Decommissioning Waste and

Dismantling Engineering Plan
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In order to systematically perform the decommissioning for nuclear
power plant, it is several necessary to establish an inventory of relevant
waste based on aspects such as classification, transportation, disposal,
and cost estimation. This inventory can be developed by referencing
various internal data regarding mechanical, instrumentation and
electrical, and civil structures of the nuclear power plant, coupled with
on-site inspections and interviews with plant personnel. Through this
process, an inventory of decommissioning waste including weight,
dimensions, and radiation levels can be complied. Subsequently, based
on the inventory findings, dismantling plans for various areas of the
nuclear power plant can be formulated, facilitating the smooth progress
of decommissioning-related operations.
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Procedure for Inventorying
Decommissioning Waste in the
Nuclear Power Plant

¢ National Atomic Research Institute
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Considerations for Decommissioning and

Dismantling Projects in Various Zones of the

Nuclear Power Plant
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The Tools Used for On-Site Inventory
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Dissolved Gas Analysis and Diagnosis Management Platform of the Power

Transformers
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The difference between traditional and DGA auxiliary analysis index
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The power transformer is a crucial piece of equipment in the power
system. However, it can experience various faults due to voltage
fluctuations, insulation degradation, and other factors. The traditional
method for diagnosing these faults, such as Dissolved Gas Analysis
(DGA), determines primarily the fault type based on the hydrocarbon
composition and proportion of dissolved gases in the power transformer
oil. However, different fault locations can lead to different outcomes, the
carbon oxide composition and proportion of the gas in the power
transformer oil can help determine if the fault is related to the paper.
The present invention further utilizes changes in the carbon oxide
proportion over time to develop an auxiliary DGA analysis indicator for
the power transformer. This uses the regular DGA report as input (no
need to add new sensors), and it can help determine potential fault
locations in the power transformer without shutting it down. It is also
integrated into the power transformer diagnostic management platform
to prevent accidents before they occur and reduce unexpected power
outages through different monitoring and diagnostic methods.

Power transformer diagnostic management platform
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Oxy-Fuel Combustion
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Technology features

Oxy-fuel combustion with flue gas recirculation technology, direct
carbon capture in cement kiln or lime kiln, so that the carbon dioxide
concentration can reach more than 90%, which can be utilized or
storage.

Scope of application

-Design oxy-fuel combustion with flue gas recirculation of rotary
kiln and cascade cyclone calciner.

«Carbon reduction solutions for high carbon emission industries,
such as cement and steel.

Carbon reduction effects

The Oxy-fuel combustion with flue gas recirculation technology employ
for process improvement, resulting in a CO2 concentration=90% in the
flue gas. This enables direct carbon utilization or direct liquefaction and
storage, achieving carbon reduction benefits.
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Introduction

*An innovative reactor of accelerated carbonation has been
demonstrated

for direct carbon dioxide fixation from flue gas and recycling of
calcium-contained waste synergistically. This technique aims to
overcome the low carbon dioxide gas-liquid mass transfer rate of
carbonation and progress a continuous flow of treated fluid to differ
from the batch reaction for an extended period.

-This technology facilitates the conversion of calcium-rich waste from
industrial processes, incinerators, and concrete plants into premium,
highly pure (99.8%) spherical calcium carbonate products by reacting
with carbon dioxide in the flue gas. These products are ideal for
manufacturing plastics, paints, cement, and other raw materials.

Technical features & Applications

*This technique generates high-value carbonated products from
calcium-containing waste materials or byproducts from industries such
as incineration, desalination, concrete manufacturing, and steel
refining. It also enables direct carbon capture and fixati.

-High-quality precipitated calcium carbonate products with negative
carbon footprints can serve as additives in commercial products like
rubber, plastics, paints, and paper, fostering sustainable supply chains.

TR MRAERRTEFERR
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Fast Pyrolysis Technology
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Technology features

This technology applys bubble-type fluidized bed as the core technolo-
gy to convert agricultural and forestry waste or industrial materials into
liquid products through pyrolysis reaction (temperature 450-520°C,
anaerobic environment). The pyrolysis oil of biomass and industrial
materials could be upgraded as low-carbon alternative fuels to fossil
fuels; on the other hand, industrial material pyrolysis oil could not only
be used as low-carbon fuels, but can also as recycled materials, which
could reduce crude oil extraction and promote energy resource
recycling.

Scope of application

Applicable to agricultural and forestry waste (waste wood, rice straw,
coffee grounds, sugarcane bagasse, palm pomace, Jatropha
curcas...etc.).

Applicable to plastic industry materials (PP, PE, PS, PMMA...etc.)

Outcomes and benefits

Low-carbon fuel: This technology possesses the characteristics of high
heat and mass transfer efficiency, continuous operation, and recycling of
pyrolysis gas, which can establish domestic low-carbon fuel application
system.

*Resource recycling: This technology could reduce the usage of fossil raw
materials and carbon reduction benefits through the purification of
pyrolysis products. It also could respond to carbon reduction policy and
meet economic benefits.
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Industrial Technology

Energy Administration,
Research Institute
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Bio-waste Catalytic Gasification Technology
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Industrial Technology

Energy Administration,
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Technology features

This technology based on gasification technology and combined with a
self-developed industrial by-product tar-removal catalyst. It could
reduce the tar content in the product syngas and improve the calorific
value and quality. The cost of the tar-removal catalyst is low and could
be mass-produced and regeneration. It helps to establish a decentral-
ized bio- power system to supply regional power.

Scope of application

«It can apply to biological sludge, waste paper slag, waste plastic/wood
mixture and othermaterial sources.

«It can strengthen the steam reforming reaction, decompose the tar and
improve the calorific value of syngas and gasification power generation
efficiency.

Outcomes and benefits

This technology has been tested with a foreign research institution TNO
on biomass twin-bed gasification system, which could reduce tar content
of syngas by 69% and passed a 100-hour continuous operation test.
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Anaerobic Dry Fermentation Technology
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Technology features

Dry anaerobic fermentation system converts solid biomass waste such
as food waste, poultry and livestock manure, and agricultural waste
into biogas, which can be used for biomass heat and electricity. In
addition to helping industries solve the problem of biomass waste
pollution, it can also expand the application scope of green energy
industry materials.

Scope of application

«Agriculture: fruit and vegetable residues, livestock manure (cows,
chickens, pigs), agricultural sludge, waste mushroom bags

*Industry: Food scraps, food sludge, other industrial sludge
-Livelihood: food waste, sewage sludge

Results and benefits

=Anaerobic microorganisms decompose carbohydrates, proteins, oils,
etc. in biomass waste and convert them into biogas (methane) for electric
power (producing about 150-200 kWh green electricity/ton) or heat to
replace fossil fuels.

-Solid biomass could be converted into biogas for power or heat energy
reusing, as well as liquid and solid residual could recycled into farmland
as organic fertilizer (0.3-0.4 tons fertilizer/ton biomass).

=Carbon reduction benefit: 130~200 kg_CO2(eq)/ton biomass.
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Mlcroalgae Carbon Fixation and Value-added Technology

AT

AEIEBNARIE  HARBRENSESF » ENEHR
e [ BEEMESEAERRRESEA LRSS
1 o MR AR A E PR R R R AV S = R T
Ko R RSN  MECERNSRERERES
IR ©

Rl S F fiE

- BHECRARET (5 W (FRIEE]R )/ 848 ) -BREK »
Al KIEPREEEM S o

- BARGABML BARAEMBRMRZIERE
Eo

o SEEMHRLE T2 ¥t (patent pool) fi/z :
EHEE 23 HrEF > AIEERTRARE - EAEEHER
R~ RAZRULHTE o

- FEFREATINE One-pot B / S EBAERFE &
ERBBHBLAREE -

FEREEE

© WORE - THARBERRE  RETERAREHER
FIOSHE - FEER¥E (1) NEERF  ARARE
Bk ~ BEIR « BEKERIEFM A o

- REARRHRCRERBARBERZE ( REE
ERK 10 B (3 10% B4R ) s / § ) ; BECERA
RERMEEA -

BREBARLENERTE |

CCUS (Carbon Capture, Utilization, and Sequestration) qu anrENSRRLR
 Corers Larporwan.

cpmes: d

Technology features

By using microalgae cultivation, harvest, and extraction technology,
biofuel/high-value-added product are produced for fuel and health
food application with complementary CO2 fixation benefit. Microalgae
Biomass Energy Technology is a third-generation biofuel actively devel-
oped internationally. In addition to energy generation and carbon
fixation advantages, the downstream application of value-added
products has great potential.

Key technologies

“Modular system design (5 tons (cultivation volume)/module),
easy to scale up.

*Integrated systems are flexible in different locations.
-Complete Patent Pools:Whole technologies of microalgae
cultivation, harvest and extraction (23 patents).

*One-pot Haematococcus pluvialis cultivation for astaxanthin
production, strengthening the market competitiveness.

Application scope

-Construction and operation of production systems for microalgae

can be applied to the production of biofuels (energy efficiency>1).
=Construction of astaxanthin production Commercial plant

(standard plant: 10 tons (containing 10% astaxanthin) oil/year); develop-
ment and application of high-value astaxanthin products.
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Geothermal Power Strategic Approaches in Taiwan
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BRI A tiered feed-in-tariff (FIT) system with higher initial rates enables the distribution
Economic of initial investment costs among developers and ensures reasonable profits, plus
I a 20-year power purchase agreement.

Device Capacity Range Feed-in Tariffs(TWD/kWh) Device Capacity Range

R B

Strategies

Fixed 20-year Tariffy 5.9459

1KW and above but under 2,000 kW : The 110 years 73213
Phased tariffs The 2%10 years 3.6516

Fixed 20-year Tarifv 5.1856

2,000 kw and above The 1#10years 6.1710

Pesd s The 210 years 3.5685

« Establish Rewards for Geothermal Power Generation Demonstration to share
exploration risks with developers.

- TEEERERGE) MITHREE > YRAMATFZAGERE
Amend the Renewable Energy Development Act to include a dedicated chapter for
iﬁ %[J E geothermal power and promulgate its secondary legislation.

The geothermal power generation application process undergoes a central government
review, with joint evaluations conducted alongside local governments and
relevant ministries/agencies.

CRAEPI(FIM B EEERBEEERL)RAEREE » A
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BIRE
Resource Expand geothermal exploration through public (ex. Geological Survey and Mining
Management Agency, MOEA )investment in resource surveys.

- $2 7+ B PO SR H e g B AE
ﬁ ﬁ-[]'- E Enhance drilling technology capabilities in Taiwan.

e -REMBEMBAEN . TEESRERRZ AEMARE

Collect information on cutting-edge geothermal technology and assess suitable
advanced geothermal technologies for Taiwan.

-RUMATEE-REEO > WERENEREHARERK
Establish single point of contact for Taiwan Geothermal Power to help developers
expedite the installation of geothermal power plants.
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Current status of Geothermal Energy in Taiwan
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Point-Absorption Wave Energy Converter
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The WEC developed by ITRI absorbs wave energy through the move-
ment of the floating structure, including linear sliding and rotary drive
forms, and transmits wave energy to the power conversion system. The
permanent magnet is driven by a self-developed high-efficiency
transmission system. The generator generates power output; the instal-
lation method of the power generation device can be offshore floating
type or shore-based type according to local conditions. The developed
technical ability is to design the appropriate shape and size of the unit
according to the kinetic energy required by the wave generator and the
wave conditions in the on-site sea area, and to carry out the detailed
design of the overall appearance and internal configuration of WEC.
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Full-time, Full-line Safety Monitoring of Submarine Cables
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What are the risks of submarine power cables that
need to be monitored?

«An average of 3.6 typhoons hit Taiwan's western waters every year, and
sand waves vary as high as 7 meters.
-Traditional depth of burial (DoB) of submarine cables is surveyed with
ship-borne sub-bottom profilers, which requires well weather window
and hardly survey frequently. The high-risk period for submarine cable
exposure is when severe weather between surveys.

Technical Features

=Continuous optical fiber sensing temperature for the full-time and
full-range DoB monitor of the submarine cable witch dozens of kilome-
ters long.

«Combining high-precision heterogeneous heat loss analysis and
multi-sensory heat transfer models, a burial depth detection system with
10cm level accuracy was established.

Scope of Applications

It can be used in any long-distance submarine cable burial depth
monitoring, such as cross-island power distribution, offshore wind,
ocean energy, offshore photovoltaics, etc.
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Solar Power Promotion Strategies and Goals
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Solar Power Promotion Strategies and Milestones

-205043 S B2 40~80GW -20304 B8 31GW
+2050 Net-Zero Target: 40-80 GW  -2030 Target: 31 GW

3
GW,

ABHEEERBETEL > SEIFCERERE W to

Priority on rooftop solar; 8 GW target reached in March this year

SHERER 12 W > TERBHSTHEATIA

12 GW target for ground-mounted solar; focus on multi-purpose use

Annual Addition
less than 0.5 GW
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Solar Power Success Cases

RSB D1.TMW AR AE924kW ARGGEHEL54kW BEisERIS420kW

KaahsiungCultural Center: 1.TMW  Qianzhen Fishing Port, Kaohsiung: 924 kW Residential Complex in Daliao: 154kW  Mei-Gui Dairy Farm, Tainan: 420 kW

AFE BRI R RS

Solar Power Success Cases Ground-Mounted/ Floating

R 150MW FHE HI08KW MEERATREIIMW  CRBIERTRE 42.8MW

Salt Pan-Based Site, Tainan: 150 MW Agrivoltaics Site, Dalin: 908 kW Aquavoltaics Site, Beimen: 128 MW Aquavoltaics Site, Qigu: 42.8MW

KBHEHRES mmme y

Solar Power Success Cases Aquavoltalcs Agquaculture
Prioritization
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WHES | Heerens20,982445  REEHEE 6 £EERCETSHE

- Aquavoltaic projects adhere to the principle of "Aquaculture First, Green Energy
Value-Added," incorporating environmental and social impact assessments.

-Designated Area: 20,982 hectares announced for aquavoltaic development » with
supporting measures to balance production, ecology, and life quality needs. TR EEEESA ~» SEEEHFRE
EEMhRE

BIEARERBRABAAES
Smart Transformation of
Agquaculture and Talent Development

REBEHRGEMRE

Aquavoltaic Economy and Green Employment

HEBAERENREHLE

Promoting Just and Inclusive Aquavoltaic

HEMMERA » IRARKEEERBLEAR

Eﬂﬁﬂﬂ&mﬂﬁﬂs BEREnm -BEAEM - RHMEREEANBELESE
d aging aquacul i Stable green energy income enables the installation of smart Promating collahoration among public sectors, academic
) systems for energy management and enviranmental control on experts, and civil organizations
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|unne~! oxide passwated contact solar cells on shingled medules
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Technology features

The shingled module retains the original solder process and stacks the
half-cut cells with negative spacing to enhance the efficiency of power
generation per unit area of the module.

Key technology

ITRI's shingled module technology breaks through the limitations of
foreign patents and enhances the power capacity of the module. It uses
the existing solder process combined with buffer materials, so that the
industry can directly upgrade to shingled modules with existing string
welding equipment.

Technical specifications

Compare to the traditional PERC module, TOPCon shingled module can
increase power generation by more than about 15% under the same
area.

Scope of application
Outdoor photovoltaic system, such as ground type or roof type.

TR ARAERIRIRETEFR
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Bifacial passivated contact solar cells
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{EH R EET (ex-situ doping) RKITHEMICH (SiCx)
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{ER0 B 5T1M 88 MEE EHlf(Laser Enhanced Contact
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M6 (166mm x 166mm) nEWRABEM » MEE
24.5% o

FER & E

WERESNEREERIIKBEERS

Al,0;+SiN, ARC

» Boron emitter

ultra-thin tunnel Si0,
n* passivating thin film
SiN, capping

ALO,+SiN, ARC

ultra-thin tunnel SiO,
n* passivating thin film
SiN, capping
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Technology features

Introducing the TOPCon technology to the front and rear sides of the
solar cell, forming a bifacial TOPCon structure, enhances passivation
property and improves efficiency.

Key technology

Using ex-situ doping technology to deposit SiCx to apply TOPCon
technology to the front side of the cell, combined with a polysilicon
passivation layer on the rear side, forming a bifacial TOPCon structure.
This is further enhanced by LECO to ensure effective passivation while
meeting metallization requirements. This technical approach not only
enhances the efficiency of the cell but also ensures compatibility with
existing production lines.

Technical specifications
M6 (166mm x 166mm) n-type silicon solar cell with an efficiency of
24.5%.

Scope of application
Outdoor photovoltaic system, such as ground type or roof type.
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Solar Photovoltaic Systems Combined with Energy Storage
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Introduction

The distributed energy resources supply architecture integrates
photovoltaic, energy storage, and low/zero carbon backup power to
deploy net-zero, low-carbon electricity. It's modular, scalable, and
supports fast-deployed green energy supply solutions. All of these
features make it an effective tool for achieving net-zero carbon
emissions goals.

Technology features

*Enhances the maximization of renewable energy utilization and
supports the realization of net-zero carbon emissions.

-Provides continuous power supply at night, ensuring the stability of
energy supply.

-Modular and easy to adjust scale and capacity based on demand.
*Integrates smart energy management, efficient energy distribution
and utilization, and achieves self-sufficiency.

-Supports the development of smart green cities and off-grid remote
areas.

System Architecture and Application Examples
-Demonstration for the Taiwan Lantern Festival :

Utilizing solar PV (22kW), energy storage (120kWh), low-carbon
backup power (5kW), and an DERs managemental platform.
-Container-type green energy system for agriculture and aquaculture:
Capable of cultivating Antrodia camphorata, Ganoderma lucidum, and
breeding white shrimp.

-Rapid deployment type Solar PV and storage integrated system: Used
for emergency disaster relief and mobile power supply.

*Net-zero living: Market demonstration in the Hai'an business district
of renewable energy and low-carbon energy supply.
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Smart Green Energy Bus Stop
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Introduction

The “Smart Green Energy Bus Stop” is an infrastructure component of
smart cities that provides independent electrical power, exemplifying
the practical implementation of the smart city concept and reducing
reliance on municipal electricity.

Technology features

The technology integrates the functional requirements of bus shelters,
utilizing solar photovoltaic combined with energy storage devices to
provide electricity for lighting, digital information display boards, WiFi,
and other devices. It also incorporates image recognition Al edge
computing, capable of real-time data processing and analysis for
pedestrian and vehicle flow monitoring.

ARG AE SR HRER M

* Solar Energy Storage System
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The application of flexible photovoltaic modules integrated into noise barriers
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Introduction

This technology integrates flexible solar photovoltaic modules into
noise barriers to create photovoltaic noise barriers (PVNB), offering
diverse and composite applications with the dual advantages of noise
reduction and power generation. Flexible photovoltaic modules are
easy to install and can be applied to various scenarios, offering an
innovative solution for rapid energy supply deployment and enhancing
the pathway to net-zero transportation. Subsequently, it can also be
expanded to noise barrier of high-speed railways, railways, or bridges,
accelerating the achievement of net-zero carbon emission targets.

Technology features

*Maximum Land Utilization, Supporting Net-Zero Carbon Emission
Achievement.

*Photovoltaic Modules Feature Flexibility, Lightweight, and
Hydrophobic Surfaces Resistant to Dirt.

+Helps Accelerate Carbon Reduction in the Transportation Sector.
*Integrates with Building-Integrated Photovoltaic Systems.

*Wide Applicability Across Different Fields

*Easy Installation and Maintenance

Industrial Technology

Energy Administration,
Research Institute

Ministry of Economic Affairs
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Semi-transparent Perovskite Solar Cells
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Perovskite materials exhibit excellent
optoelectronic properties

Perovskite solar cells demonstrate high conversion efficiency in both
low and high light conditions. ITRI possesses crucial materials,
patented formulations, and module processes, enabling the provision
of a comprehensive validation platform and technical consultation.
Combining perovskite solar cells with silicon solar cells for tandem
solar cells development holds the potential to surpass the theoretical
efficiency limits of single-junction solar cells.

Critical Pbl2 raw material and Patented precursor
formula

Critical Pbl2 raw material :

-Synthesizing Pbl2 with specific crystal orientations to prepare per
ovskitethin films in stable crystalline phases and prevents the
formation of d-FAPbI3, thereby avoiding any impact on the solar cell
efficiency.

Patented precursor formula :

By adding a new stabilizer to the precursor, the orientation of Pbl2
can be controlled, and a unique non-toxic perovskite precursor
solution can be formulated to enhance the uniformity of perovskite
thin films.

Perovskite solar cells

-Integrated perovskite solar mini-modules:

1.With a substrate area of 5.5x5.5 cm?, semi-transparent perovskite
solar mini-modules (8 cells in series) achieve a maximum efficiency of
15.1%;

2.With a substrate area of 5x10 cm?, opaque perovskite solar
mini-modules(12 cells in series) achieve a maximum efficiency of
17.1%.

=4T perovskite/silicon tandem solar cell (0.045/4 cm2)achieves an
efficiency of 25.1%.

BEA SRS AR R FREE A
semi-transparent opagque perovskite solar
perovskite solar mini-modules mini-modules
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Distributed Power Generation System
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Introduction

«Distributed power generation is a niche application of local
hydrogen-containing feedstock. For gaseous source with high
hydrocarbon contents, high-temperature SOFC power generation
system technology are developed to directly feed hydrocarbon fuel for
power generation.

“The solid oxide fuel cell (SOFC) power generation system, with
patented technologies such as thermal components, hot box modules
and system control. Such SOFC system power generation efficiency is
more than 55% and total efficiency of CHP about 87%.

=The proton exchange membrane fuel cell (PEMFC) system, which uses
a patented hydrogen cycle control method that can improve power
generation efficiency up to 45%.

Scope of application

*Manufacturing (self-consumption power)

-Semiconductor industry (application of residual hydrogen power
generation)

Results and benefits

*Distributed power generation through fuel cells for residual hydrogen
power generation can achieve the recycling and reuse of raw materials and
the generated electricity is green electricity that can be sold with a green
electricity certificate,which will help make up for the lack of domestic
renewable energy. And meets the long-term goal of international net zero
emissions.

=10 MW of electricity can reduce carbon emissions by 40,000 tons per year.
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Shalun Hydrogen Application Technology Demonstration Platform
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Introduction

The Industrial Technology Research Institute has constructed a
hydrogen energy industry development platform and established the
first demonstration and verification site for hydrogen energy
production, transportation, storage, and application in Taiwan at the
Shalun Green Energy Technology Demonstration Site. This platform
incorporates technologies such as MW-level renewable energy power,
100-kilowatt-level  electrolysis  systems, hybrid  hydrogen
energy/battery energy storage, distributed power generation,
combustion heat application, and hydrogen purification for recovery
and application.

Scope of application

Covering industrial applications such as hydrogen production, combined
heat and power, residual hydrogen power generation, and co-firing in
boiler , it has constructed a complete one-stop technical service from
materials, components, stacks to systems, and has become an important
technology research and development and training base for domestic
industries.

Outcomes and benefits

The platform conducts a domestic hydrogen energy supply chain and links
substantive cooperation between upstream, midstream and downstream
industries. It also promotes the local electrolysis and fuel cell industry
development and encourages the establishment of hydrogen start-up,
investing in residual hydrogen power generation/electric vehicles, to
accelerates the development of the hydrogen energy industry.

Electrolysis H:
Production

H; storage
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Fast Response Anion Exchange Membrane Water Electrolysis Module
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AEM Electrolyzer Technology Feature

Introduction

AEM electrolyzer can produce green hydrogen with low carbon
emissions. It combines the advantages of AE and PEM technology,
including high efficiency, a compact footprint, low cost, and a zero-gap
stack design. These features facilitate self-pressurized hydrogen
production, thereby reducing the power consumption associated with
hydrogen compression.

Scope of application

It can offer advantages in large-scale energy storage and adapting to the
fluctuating of renewable energy, which can help companies reduce
carbon emissions for net-zero. For industries that already require
hydrogen as a feedstock, users can adopt an on-site production model,
allowing for flexible operation and on-demand hydrogen production.

Outcomes and benefits

With the global expectation that hydrogen production from water
electrolysis will follow the development trajectory of wind and solar
power, with installed capacity increasing year by year, companies that
master this key technology will be well-positioned to provide localized
operation and maintenance services, meeting future energy infrastructure
resilience needs. At the same time, they can enter the international supply
chain and seize opportunities in the hydrogen economy transition.

vLow Cost. High Efficiency * Hydrogen Purity : 99.9%
v'Self-Pressurized Stack
v'Fasterresponse time
vLow part-load range

* Efficiency : >65% LHV
* Qutput Pressure: 10 bar

ITRI GEL AEM Prototype
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* Production Rate: 0.2 Nm3/hr

Electrolysis
Chracteristics
Extraction l

Interface

Component
Integration ——— °*

TEEWHZERR MREERIRIRAKPR
BhEEA SRBHRK A% 06-3636931
Email :S.C.Chang@itri.org.tw®




SC37
T e st REFE A

RIR R R AE -

ixEE 2 PX

32 il

Modification Technology of the Key Component -
Carbon Felt in Vanadium Redox Flow Battery
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Vanadium Redox Flow Battery

Vanadium Redox Flow Batteries (VRFBs) are crucial for green energy, as
they can store intermittent renewable energy sources like wind and
solar power on a large scale and provide stable electricity supply. They
offer excellent safety and long service life, enhancing the reliability of
renewable energy, driving the transformation of the energy structure,
and promoting environmental sustainability.

Key Component - Carbon Felt

Modifying the carbon felt can significantly enhance its conductivity and
reaction activity, thereby improving battery performance and extending
its lifespan. This modification has a crucial impact on the overall stability
and efficiency of the system.

Benefits of Carbon Felt Modification

Utilizing carbides to modify carbon felt electrodes had significant benefits.
The charge transfer resistance (Rct) decreased from 450 to 20Q). Before
modification, the electrodes could only operate at a low current density
of 50mA/cm? with an energy efficiency of about 65%. After modification,
the electrodes could operate stably at current densities above 250mA/cm?,
with an energy efficiency increased to 77%, resulting in a substantial
improvement in conductivity and battery performance.
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Figure 2: Improvement in Charge Transfer Resistance and Energy Efficiency

Figure 1: Carbides dispersed on the surface of carbon felt fibers
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Withstand high static pressure fan units of variable-refrigerant-flow (VRF) air
conditioning systems

BT 7Y Introduction
A ANACARE A AEXBINS FREEE » kXI5 The NACA airfoil fan combined with the high-efficiency outer rotor
permanent magnet brushless motor greatly improves the energy

RFARMAEKRBAES) » P GEIQ R BB 1R 3 (R BORNAE efficiency and withstand high static pressure capability of the fan,
B BRURFA TR AGUE - enables the condensing fan to provide better heat dissipation, and

effectively improves the efficiency of the air conditioner system.
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Iv. REAHERE : (a) TAFEERER=R (b) 5% i RE Rt
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i ﬁ!lﬂﬂlﬂa i o 5‘Hl¥ikmﬁﬁ]ﬁ!! e E;!?‘EH

[ e

Fﬁtgﬁm 2\2 pii;at'igg'::gﬁzinc ithstand high static pressure resistance
\r-¥ ’ \Y- units wi L} ICI Y, Wi I 1 u 1 y
'?ﬁmﬁﬂiﬁmmﬁmﬁgg&!mFM§m meR and low vibration and noise are used in variable-refrigerant-flow (VRF)
g%igég :g#iﬁﬁg:ﬁ&;:ggggﬁégm air conditioning systems. The energy efficiency reaches 0.39 CMM/W.v
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The module technology of micro channel heat exchanger

3000 by
HOREMRBE DIEWE - RPE - AN E R
A UER— MR o EEA - ARG T -
ERRIEEREL30%MU L S REHDM0% o A
RAE RN RERRSE - ERREEREES
BUBABAE S o

B iR eA

c AHERESE D WindowsiR{E/THE » 885 MEE « RF
EEME « PREERENRRSFAR2H - HRA
BWAIBENERE E5%LLA -

- ZRABERAERERER - BHEMABK ~ R-134a
R-407C » R-410A ~ R32 ~» HFO-1234yf » R468A (R4}
BERMARCEBELRK)

- MRRNEARES  EREERFTRRA - RTEM
MERAF -

hiGEAR
AN EARMEEAMR SN o 14kW~28kKW
SHXERM(VRF) - BRSO - FRBHH -
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Aluminum micro channel heat exchanger

EEMERZ TR MRk

Industrial Technology
Research Institute

Energy Administration,
Ministry of Economic Affairs

Technology features

The aluminum microchannel heat exchanger is composed of header,
flat tube and louver fins. With the same volume and heat transfer rate of
heat exchanger, the micro channel heat exchanger can reduce 30%
weight and 30% charging refrigerant as compared with fin-and-tube
heat exchanger. The module with airfoil fan and outer-rotor perma-
nent-magnet brushless motor can enhance the thermal performance.

Introduction

*Numerical model and software:The detail dimensions and parameters
are operating with windows interface. The error between the design
value and the measured capacity is within 5%¢

*The air side is with louver fins and refrigerant options are water,
R-134a, R-407C, R-410A, R32, HFO-1234yf, HFO-1234ze, R468A (other
types of refrigerants can be added as appropriate).

*Development of key module : Customizing mold of Louver fin and flat
tube.

Application scope

Automotive HVAC, Battery thermal management system, Oil cooler.
14kW~28kW variable-refrigerant-flow air condition systems, Data
center cooling.

17 s i SR R B
HX  Fin Tobe Opestes Combio Abet
TCWETT T T TesT
X D 17) ED [rm}
Header Dusmacten (T _beader) 30 [ |, DD e
[Foter et P I
e [ st m s 6
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wwdser m pan } e Sabas i
e pa o i p®
et o e i s 10
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rYnliu
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IERAX KB ERERE

Aluminum micro channel heatexchanger design software
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Level 1 energy efficiency 14kW/2.2kW refrigeration high efficiency lightweight
variable frequency VRF multi-connected/ window air conditioning unit

53000 b

14kWH S B MERE{CVRFE ML 4E - i B IR
B ARERENMAERATARESBR S RAEN
PREHEARE T EEBIRIR - SUEMEEZI » LT
HASIHAE20% U RMEBELIS% 2 AEE - IR5UEMIE
HEFTEZTERARRER » fIMNEDE « HREARE
REESBPEH -

FeiTsRER

+ 16~100% B BIARE S » BR/VATEE2.2kWERH o

- ZRAR—HIUBEEEISE o 7B HBRARENFER
hE=E 98 (16~130%) ©

- SRBMTE AR BRSNS TiTERR » |
ESIRRE20% A PFELI5% MBS E -
‘CFDMEmFERKEE » EEETEINEESWHES
& o

iz EH

TWHEABERKEMRBTHEGEN  TERARSES

i~ i ARERREE 0 BRUTRAAMAE &
BAZTEAFAS B EHMEARR -

A T T T
CPOMBRIMERER

16~100% B0 8 HINEDVRF 5 4 5 10 I 2 :

22kWEENER

Industrial Technology

Energy Administration, Pk
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Technology features

14kW refrigeration high-efficiency lightweight variable frequency VRF
multi-connected air conditioning unit, wide-area variable frequency
control technology combined with lightweight aluminum micro-chan-
nel heat exchanger and high static pressure condensing fan, in addition
to meeting a wide range of working application environments and high
energy-saving efficiency, and can reduce refrigerant by 20% and the
weight of the unit by an additional 15%. The aluminum micro-channel
heat exchanger module can be used in multiple air conditioning system
applications, such as window type, commercial air conditioners, etc.,
improving product competitiveness.

Introduction

-16~100% wide area frequency conversion capability, minimum 2.2kW
indoor unit can be connected.

«A universal one-to-four frequency conversion controller, which can be
freely matched with indoor units of different brands and capabilities
(16~130%).

*The aluminum micro-channel heat exchanger is designed to share the
unit, which can reduce refrigerant by 20% and the weight of the unit by
15%.

«CFD high-resistant static pressure fan design, low speed can reduce
power consumption by an additional 5%.

Application scope

The multi-joint shared unit system can be applied to refrigeration, air
conditioning, heat pump and other system manufacturers. The devel-
opment will focus on air conditioning shared units at first, and can later
support the sharing needs of different separate hosts.the flue gas. This
enables direct carbon utilization or direct liquefaction and storage,
achieving carbon reduction benefits.

TREWAER SAERIRAHENR
BB SRER 483 WEE:06-3636654
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Innovative Low Carbon Energy Conservation Ceiling Fan

BT

* BUERKENAERIMT a5t B At - BECHKE BF IR E i Z i
FE - ERAHEREAERF M » BHERGHR DR

ET78% o

- BUZHREAERREHERERA - ARE2IRE

B/ R AR -

- RERIRAERIRFBIFT S RBEZEnergy Globe

Award-National WinnerZ¥5)& -

Technology features

*Through the innovative design concept of low-carbon and energy-sav-
ing, accompanied with the technical analysis of carbon footprint, the
low-carbon and energy-saving ceiling fan products are developed,

which the carbon reduction is up to 78% compared with the traditional

ceiling fan.

-Established the world's first carbon footprint product category rule for

electric fans and acquired the world's first carbon label of ceiling fan.
*Won the Energy Globe Award-National Winner of the Global Energy and

Environment Innovation Competition.

m— A | @ | BRE | ITRIBEME

RE! ﬁi RE RE BF
" Energy jons _Hig ITRI Ultra High

Type of Ceiling Fan  |Conservation Trr:: ﬁi“ﬁ:‘ maﬁzm '-Efffﬁiknws

Labeling an 2% | ranBlade Ceiling Fans

BEFME (CMM/W)

Energy Efficiency 43 12 16 24.3

T BT (kg CO2e/&)

Carbon Emission 415 370 330 91

Estimation

- EmMERYBEENR
- BEME=EXHBERT

BB EHER C BR - B B8RS

’ HE25% Qg

SRR i :

sema-son (Cdz) <m

+ BIRRBMAEGIEES

- AEREF B2 B XREREE-

Possessed international patents, with fully independent design and manufacture capability.

-BEEGEPRETERAETHRERE=F » BEWES0% -

Three years of classroom demonstration in Tainan Shalun Junior High School, with power saving up to 50%.

- FEERERRRTE > THEAIMNES.IRE - EREME - REE » BNfREHTE o

Complies with international product safety certification and has been sold in 31,000 sets in Taiwan,Southeast Asia, Europe and Australia.

- EREEEERDNEREFRSREIINEGTFRE -

Intelligent voice control + ultra-high aerodynamic efficiency airfoil + high-efficiency external rotor motor.

- HARAZ BBERE -

Automation process for common molds.

% EESPREIRZ TR MRk

Energy Administration,
Ministry of Economic Affairs
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AC Maotar DC Mator
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-

w zo%

ERE BN XEYGR+ANXIGFRE
Intelligent voice control + ultra-high aerodynamic
efficiency airfoil + high-efficiency external rotor motor.

HAEAZ BE{CME

Automation process for common molds.
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140W Exceptionally High-Power Density Charger

Innovative and Patented design to achieve high-power density

50mm

© Pogy 2140 W for 90V, ~ 264V .

. i PFC design achi
and hlghpmrdensﬂy

- Double layer PCB provides cost effective solutlon
+ Low R, allows to meet DoE standards
+ =934 peak efficiency of Single Stage Design at 2
+ Uses 3 CGDE5SB130SHACeGaN {130 m

Size:S0mm m:sn-nmr\mnmmm
Power DensitA0W/inch

140W Exceptionally High-Power Density Charger

Innovative and Patented design to achieve high-power density

Po=140W
9600
adnme i LA EERTY
9180%

Eric o) T
- L) L 3250 230
§ B i
&
W a0

8400 s

A200%

o L EL) ) T 0%
—— e L] BLEN 4200 52.50% oM
—— 3N LR 90.10M: 00 w30% L%

Output Power (%}

EHEDERE P TRREHER
/£ rosraremon

Energy Administration,
Minlistry of Econormic Afairs:

&0mm

- =02% efficiency of Single Stage Design.

140W Extremely High-Power Density Charger

Innovate and Patent design to achieve high power density

+ 140W output as 90Vac ~ 264Vac,

. it PFC design achieve comp
and hlglpnwerdensrty

- Double layer PCB provides cost effective so
« Low Pin to meet DoE standard.

Size:60mm (L) * 60mm(W) * 23mm (H)
Power Density30W/inch

ity

140W Extremely High-Power Density Charger

Innovate and Patent design to achieve high power density
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Heat pump-driven desiccant dehumidification technology

THAELTEEBWAMER (MOF) EREIRRE -
REMIFREMEL - RIFEERS 30% ML BERE
F 100~180°CPEZE 80°CIAF > FIHRAEMEARES) > &
{ERRREAIIER] -40°C o W5 » THIRRtIRE T —BERE
i BT RE T RASPRIRE - B H ARSI - BT RAEIRR
B RGBRMRBET DR BILATURERE LNEE
E ERAERAPRAMRENES - BAFFMEERER
ERINAE - BEEARERRREXRAGRE - BREER
FNREBRLEERZENE  AEmESERAE - BEE
wffTe] RN REEIN AR « BERERCRE - 5
BRRzyRE « IRIEE « SRR -

ARG CEIRRRIZIRERMR

ITRI developed a new Metal-Organic Frameworks (MOF) solid desiccant.
Compared with traditional adsorbents, the adsorption capacity was
increased by more than 30%, and the regeneration temperature
dropped from 100~180°C to below 80°C, which the high-efficiency heat
pump can drive. ITRI also devises a low regeneration temperature ionic
liquid desiccant. Because of the liquid property, the ionic liquid
desiccant system has a significant advantage in system design.
However, the lowest dew point of liquid desiccant is lower than that of
solid desiccant, so both have their characteristics. These technologies
can be applied to compressor air dryers, atmospheric dryers, process
environmental control rooms, and dehumidifiers.

Heat pump-driven solid desiccant dehumidification system

]

Adsorption: 25C + 30-90% RH MOF-1
— Desorption: B0°C ~ 30 min :
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o n a0 60 70 B0 %0 100
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MOF &8 TR it gh 48
MOF Adsorption Capacity

a HEN
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Heat pump combined with
desiccant wheel dryer

AR S REIRREZIF RN

MOF BRI
MOF desiccant wheel

MOF B&iRFRHL
MOF desiccant
pellets

Heat pump-driven liquid desiccant dehumidification system
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Heat pump combined
with liquid desiccant dryer
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Micro Energy Measurement System (UBEMS)

WMEREER AR (UBEMS) RERERMZRERY » UXETHREHIRANEE (Power Tab) +EREERAER
MEESREE » ETREABEASERMERR - IHNAFEERRETRESA » BAK/NEBRYZEHRK
I8 - IREE BB TERFSEHEAGRERAB/RE -

Micro Energy Measurement System (UBEMS) is easy to install and set up, and supports ITRl Power Tab, energy management meters, flow meters and
thermometers for energy consumption measurement and energy efficiency calculation. It can be quickly introduced for different needs of energy
measurement application, and is suitable for those who need to introduce energy management systems in small commercial buildings, hotels,
computer rooms, factories and other places.

AR o | munw @
| K 4 e Power Tab(EiE)
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SBiENGE Modbus~ ModbusTCP ~ TCP/IP
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; ; EPEIE : 110V
: e iR SRR
..,._.____.__J‘\J"mfr HE #)300g
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Energy Administration, Industrial Technology Bi4E A Ko-Ying Tseng ®@5%:03-5914927

Ministry of Economic Affairs Research Institute

Email :BillyTseng@itri.org.tw @



SC45
(T2 Wbk 2 it O SUBR AR 8k Kk i

Low GWP Active Magnetic Bearing Centrifugal Chiller

TR MRS EME SR R1234ze ZE¥  Two state-of-the-art low GWP R1234ze active magnetic bearing (AMB)
REGTREOT Kok i 0 B H ER k BE B BT B A S T R centrifugal water chillers have successfully developed by ITRI, the

i dopt the PM-type motor with two-stage compression
BERNTH  BEEBRTRBRRGRN - AkgE o

components, high efficiency heat exchangers, and refrigeration cycle

EMEBI 1 ARAEXK design. The optimal efficiency of chillers are higher than level-1 energy
(1).150USRT#E! > COPHIIPLV® 5%46.4F110.5 efficiency:
(2).250USRTHEEL Z COPFIIPLVA AI#A&T7.1f111.4 (1).The 150USRT COP and IPLV can reach 6.4 and 10.5

(2).The 250USRT COP and IPLV can reach 7.1 and 11.4

150USRT 5% BEfa i 250USRT B BRAEE 18R ERRE KK R AR
150USRT AMB Compressor 250USRT AMB Compressor Low GWP Chiller System

REEF K EIERF Bk B K Bk 77 425 28 BERER
Motor Stator PM Motor Rotor and Shaft Active Magnetic Bearings AMB Controller Two-Stage Impellers
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Agilely Adoptable Demand Responsive Energy Management System

53000 bl
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Professional Innovative

Data Mining

Rich Practical
Experience

Applications

Introduction

AADREMS integrates Al and loT technologies to dynamically adjust the
operating parameters of power-consuming equipment in stores,
achieving optimal energy-saving control. It also enables automated
demand response, reducing contracted capacity by 5%. On average, it
saves 5-10% on electricity bills annually.

Technology Features

*Automated Demand Response: By using Al algorithms for demand
response event prediction and automated demand response, it is
possible to achieve a reduction of 5% in contract demand.

*Dynamic Temperature Control : By dynamically adjusting the
refrigerator's operating parameters based on its load status, energy
savings can be achieved.

‘Defrost On Demand: By using algorithms to identify frost
characteristics on the evaporator, automated defrosting can be
performed, reducing the number of daily defrost cycles to 1-2 times.
+Coordinated Operation: Utilizing machine learning models to find the
most energy-efficient operating parameters for air conditioning and
refrigeration systems based on dynamic environmental changes.

Products and Services

*Provide energy-saving control solutions to end-users of food retail
stores (such as convenience stores and supermarkets).

-Offer the AADREMS to system integrators or equipment maintenance
providers, who can introduce it to the end-users through their
commercial channels.

Application

*The payback period is less than 2 years.

+Achievements: Implemented in over 3,200 chain food retail stores.
*Financial Benefits: Annual operating cost savings in Taiwan amounting to
approximately NT$179 million, with a net profit increase of 17%.
*Energy-saving : Annual electricity savings in Taiwan reaching
approximately 29 million kWh.

*Carbon reduction benefits: Annual refrigerant leakage reduction in
Taiwan amounting to approximately 72 metric tons.

New Roles
= for Food Retailers

Demand Energy Storage
Response Battery
Feature : E—
Filtering Enn ﬂ
ale
Data Data Data Bxperence " -@- Innovative °§O
allection i Analysi Extraction % Applications
¥ Collection nalysis el Prediciiva % i
i r
Conseryation Maintenance P Plant greg
Equipment Data
from >3200 Stores Big Pata Analysis DRL Framework Energy Market
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