SDG7

7.2.1

7 H : Energy-efficient renovation and building.

Have a policy in place for ensuring all renovations or new builds are following energy efficiency standards.

NCUE has formulated comprehensive policies and regulations on the refurbishment and construction of new buildings and the installation and replacement of equipment within these buildings, as
well as energy-saving and carbon-reduction practices to be followed by all users of the buildings, facilities, and equipment on campus. These are elaborated upon below.

1.

The government’s regulations on environmental protection and energy and water conservation must be fully complied with when refurbishing old buildings or constructing new buildings on cam-
pus. These include, but are not limited to, the following points:

1.1 We are committed to all new buildings on campus passing Item SDG-6-2-4 of the Green Building Label certification process.

1.2 Split-type air-conditioners are purchased in accordance with the latest environmental regulations and are inverter air-conditioners with Level 1 standard in terms of energy efficiency (CSPF
efficiency > 5.1 kW/kWh).

1.3 LED energy-saving lamps (efficiency > 100l m/w) are installed when constructing new buildings and during the refurbishment of old buildings.
1.4 All installed power transformers are amorphous, environmentally friendly, and energy-saving (core loss reduced by 80% of traditional iron core).

1.5 The motors are rated as high efficiency (IE3 and above), having either a soft-starter or frequency converter installed for all high-power motors and motors that are frequently used.

1.6 The light switches in public areas have been replaced with motion sensor switches or timers.

1.7 It is expected that 3000kWp photovoltaic solar cells will be installed throughout the university by the end of 2022, to further commit to the government policy promoting clean, green energy
and zero carbon emissions.

1.8 The construction of a high MWh energy storage system is intended with the aim of shifting the power grid consumption from peak hours to off-peak hours. The intention is to promote the
stability of the national power grid and increase the efficiency and stability of our power supply.

. NCUE have formulated a comprehensive set of policies that have been implemented on campus for many years. Their purpose is to save energy and improve the energy efficiency standards of old

buildings, while mandating that all refurbished and new buildings meet the energy efficiency standards:
2.1 Key implementation points for promoting energy saving and carbon reduction of the National Changhua University of Education (NCUE):

This point stipulates that NCUE shall form an energy-saving group with the convener being of the vice-chancellor level or above. The functions of this group include holding annual meetings to
review, plan, and formulate energy-saving plans and measures for each year; and arriving at a consensus on the utilisation and management measures for general electricity, lighting, air-condi-
tioning, water resources, paper usage, and even daily environmental protection and carbon reduction that all university units have to comply with. These implement energy conservation on a
daily basis.

2.2 Key implementation points for the management of power consumption on the NCUE campus

This point stipulates that the entire university shall, on a yearly basis, review the effectiveness of annual electricity savings achieved by the various units (using buildings as the main measure-
ment unit). Units that have achieved significant results shall be duly rewarded, while those with excessive increases in electricity consumption shall be penalised. The purpose is to establish
energy-saving as a habit.

Link for the reference materials: http://general2.ncue.edu.tw/files/11-1019-1133.php. One may also refer to Annex SDG7.2.1-A: Key Points of Energy Saving and Carbon Reduction Promoted by NCUE,



http://general2.ncue.edu.tw/files/11-1019-1133.php

and Annex SDG7.2.1-B: Key Points of Power Consumption Management of NCUE
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The above table shows the list of the new Level 1 energy-saving inverter air conditioners installed in 2021 (the list is not exhaustive; for the complete list, please refer to Annex SDG7.2.1-C).
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The new buildings on campus use new energy-saving and environmentally friendly transformers.

7.2.2



HH : Upgrade buildings to higher energy efficiency.

Have plans to upgrade existing buildings to higher energy efficiency.

1. NCUE holds an annual energy-saving and carbon-reduction meeting to evaluate plans for the replacement of existing equipment with energy-saving equivalents the following year. At
least NT$5 million is invested annually to replace energy-consuming equipment, which is forecasted to achieve the goal of increasing total energy efficiency by at least 1% per year (the goal
is to save 150,000 KkWh or more annually).

1.1 NCUE has implemented a range of major energy conservation and carbon reduction measures from 2019 to 2022.
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1.2 In response to the national policy of promoting renewable energy, NCUE installed solar power cells on the roof of the Jinde campus gymnasium in 2017. The capacity of the generator is
467.28 kWp and it is expected to generate 625,945 kWh of power annually. The event was highlighted in the regional Changhua news (for details of the news report, please refer to

u http://epage.ncue.edu.tw/files/l4—}000-13227;9-1. hp)

The above picture shows the gyn.mas_iium’s roof with installed solar cells.

2. In response to the national policy, NCUE plans to complete the second installation of photovoltaic solar cells on the roofs of other school buildings by the end of 2022. The total capacity
of the solar power system on the Jinde campus is expected to be 2,085.75 Kw, and that on the Baoshan campus is expected to be 571.5 kW. In addition to reducing the net energy load of
the buildings, in certain scenarios (such as off-peak months), the buildings’ energy needs can be entirely met by the solar power system. By reducing the amount of energy drawn from
the main grid, local line loss can be reduced by approximately 3%, improving energy efficiency. Moreover, solar panels block direct sunlight that would otherwise be absorbed by the
roof. According to research, direct sunlight on the roof can be reduced by 38% with the use of solar panels and roof temperature, consequently, can be reduced by 2.8 °C. Thus, the
temperature inside the buildings can be lowered, use of air conditioners can be reduced, and energy efficiency can be improved.

3. The (partial) design and layout of the rooftop photovoltaic solar cells on each building in the Jinde and Baoshan campuses from 2021 to 2022 are as follows:
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http://epage.ncue.edu.tw/files/14-1000-13227,r9-1.php

Solar Power System Installation Plan for the Jinde and Baoshan Campuses in 2021-2022

Qiaosi Building 75.75 94,687
Baisha Building 191.625 239,531
Zhishan Building 48 60,000
Mingde Building 64.125 80,156
Educational Building 92.25 115,312
No. 8 Dormitory 189 236,250
No. 7 Dormitory 181.5 226,875
No. 6 Dormitory 88.5 110,625
Jinde Hubin Building 123 2,085.75 153,750 2,607 183KWh
Campus Library 146.625 kWp 183,281 audl
Comprehensive Center 103.875 129,843
Student Canteen 146.625 183,281
Shengyang Building 99.375 124,218
Xuesi Building 36 45,000
Wang Jinping Activity 153.75 192,187
Center
Wang Jinping Swimming 242.25 302,812
Pool
Old Activity Center 103.5 129,375
No. 9 Dormitory 99.75 125,625
gﬁ'ﬁ;ﬁfg“ca""“al 69.75 126,563
]éz;(l)lslhan Engineering College 139.5 S71.25 174,375 714,375
pus Building kWp kWh
Jingshi Building 114.375 142,969
Lixing Building 148.125 185,156

4. For the complete layout of the solar power system on the roofs of each building, please refer to Annex 7.2.2A: Layout of Photovoltaic Solar Devices on the Roofs of the Buildings in the
Jinde and Baoshan campuses.

5. NCUE is planning the installation of new rooftop and ground-based solar photovoltaic devices in 2023. It is estimated that between 2023 and 2024, an additional 510.04 kWp and
473.14 kWp of capacity will be added to the Jinde and Baoshan campuses, respectively (see the table below).

Campus. New Location Estimated (Total) Estimated.  (Total)

Capaci Powe




(kWp) Generation

(kWh/year)
Jinde No. 3 Dormitory 259.94 324,925
Campus N 5 Dormitory 69.7 87,125
. 637,550
Parking lot at the East 102.5 510 .04kWp 128,125
kWh
Gate
Left and right sides of the 77.9 97,375
Torch Tower
Baoshan Behind No. 9 Dormitory 138.99 173,737
Campus . vking lot of the No. 9 123.41 154,262
Dormitory next to the
Baoshan Road
Parking lot of the First 113.98 473.14 142 475 591,424
Educational Building next kWp kWh
to the Baoshan Road
Parking lot of the Second 96.76 120,950
Educational Building
The schedule of the solar power plant project is as follows:

Jinde Before 467 467 583,750
Campus 2020
2021~2022  2085.75 2552.75 3,190,933
2023~2024 510.04 3062.79 3,828,483
Baoshan Before 0 0 0
Campus 2020
2021-2022  571.5 571.5 714,375
2023-2024  473.14 1044.64 1,305,799
6. The complete design and layout of the 2023-2024 solar energy project can be found in the Annex 7.2.2-B: 2023-2024 Solar Energy Project of NCUE Jinde Campus and Baoshan Campus.




7.2.3

’H H Does your university as a body have a process for carbon management and reducing carbon dioxide emissions?

In accordance with the Ministry of Education’s regulations, NCUE has achieved electricity saving of at least 1% annually, thereby effectively reducing the amount of carbon dioxide emissions.

NCUE have formulated the ‘NCUE’s key implementation points to promote energy conservation and carbon reduction’, which focus on management measures for power and water conserva-
tion, energy saving for lighting and air conditioning, and environmental education. The purpose is to reduce our carbon footprint and carbon dioxide emissions (see Annex 7.2.1A).

3. The megawatt-size energy storage pilot system at Bao-Shan Campus of NCUE was officially launched on June 17, 2020 (see photo-1). The system can store electrical energy during off-peak
hours (at night) and release it during peak hours (in the day) to achieve the load transfer effect (see photo-2). This reduces the peak output of coal-fired thermal units, thereby reducing the
power plants’ carbon emissions. In addition, using energy storage to lower the peak load and boost the off-peak load allows the load curve to be evened out for the entire day. This reduces the
maximum line current and lowers power transmission losses by approximately 3%, thereby achieving energy saving and carbon reduction.

4. Additionally, tNCUE purchased a 100% electric-powered bus to replace the traditional internal combustion engine (photo 4) buses. This engages both the EV100 initiative while serving as an
energy storage system when the bus is not being used, assisting the aforementioned energy-grid load reduction strategies.
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https://sdg.ncue.edu.tw/var/file/32/1032/img/255/7.2.3A.pdf
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& H : Plan to reduce energy consumption.

Have an energy efficiency plan in place to reduce overall energy consumption.

1. NCUE has implemented the regular replacement of old, energy-consuming, and low energy-efficient equipment based on the requirements of each building, to achieve the goal of saving 1% total
energy annually. From 2007 to 2020, NCUE has reduced its annual power consumption by more than 15%. The power saving plan for 2019-2022 is presented in the table below.

Year \ Measures




2022

(1) Install a peak offloading system for air-conditioning, prioritizing systems based on year and region, until the entire University is covered. It is expected that the system will reduce
annual power consumption by 100,000 kWh.
(2) Replace the T5 lights of all buildings with LED lights, which involves at least 500 light replacements.
This measure is expected to save more than 50,000 kWh of power annually.
(3) Implement the routine replacement of all air-conditioning units with more energy-efficient units, which involves more than 70 replacements and is expected to save 100,000 kWh of
power annually.

2021

(1) Replace the 300RT water-cooled chiller and ancillary equipment in the gymnasium of Jinde campus, which is expected to save 227,603 kWh of power annually.
(2) Replace the T5 lights of all buildings with LED lights, which involves at least 500 replacements and is expected save more than 50,000 kWh of power annually.
(3) Implement the routine replacement of air-conditioning units, which involves more than 50 replacements and is expected to save 75,000 kWh of power annually.

2020

(1) Replace the water-cooled chiller and ancillary equipment in the Library and Information Center Building of Jinde campus, which is expected to save 327,603 kWh of power
annually.

(2) Replace the TS5 lights in the classrooms on the first floor of the gymnasium with LED lights, to save 25,028 kWh of power annually.

(3) Replace 64 air-conditioning units, saving approximately 1,500 x 64 = 96,000 kWh of power annually.

2019

(1) Replace the T5 lights on the first and second floors of the library with LED lights to save 27,430 kWh of power annually.
(2) Replace 64 air-conditioning units to save approximately 97,500 kWh of power annually.
(3) Calibrate the equipment in the machine room of the swimming pool to sleep during closed periods to reduce annual power consumption by up to 40,000 kWh.

2. Timers or sensors are used to manage the automatic activation of electrical equipment, which ensures proper illumination while saving energy.
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The picture above shows the trend of power consumption from 2007 to 2021.
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(above photo)All the street lights on campus are equipped with light sensors to save on energy used for illumination
3. The Baoshan campus uses a large-scale energy storage system to shift power consumption from peak hours to off-peak hours. In 2021, the highest peak-hour power consumption reduction
reached 43% (because of the COVID-19 pandemic, the power consumption in 2021 was lower than usual; hence, the reduction was higher than that of previous years). The measure helped
reduce the loss of high-voltage lines and improve efficiency of energy transmission. In addition to complementing the power supply with a photovoltaic solar system during peak hours, NCUE
also uses large-scale energy storage systems to reduce peak demand and improve energy efficiency.

7.2.5

@ H : Energy wastage identification.

Undergo energy reviews to identify areas with high energy wastage.

1. NCUE regularly convenes meetings of the campus-wide energy-saving group at the end of each year to review the effectiveness of that year’s energy-saving policies, and formulate measures for the
following year. The meeting is presided over by the chancellor, with the respective buildings’ management units appointed as team members. In addition, the respective energy management unit
9




monitors increases in electricity consumption for each building during the past year and implements reward and punishment measures to ensure that all unit members practice electricity-saving
habits. The results of past reviews indicate that air-conditioning is currently our largest source of energy consumption, followed by the lighting system.

2. We have installed an energy management system (EMS) that monitors the hourly, daily, monthly, and annual electricity consumption of more than 33 buildings and related equipment on campus.
The data are used to monitor the daily electricity consumption of the buildings, analyse NCUE’s electricity consumption habits, and even verify the results of our annual energy-saving measures.

W ke Fowes imlen

1 # _ N B J/-. "
BHERERR K tumnsan [DRRENEN |- ARaras snEomnes | - RaAE

SO0 [21 TH

EEE L IR T 3t ] SR (-] wWITHh
& i F

L y e
R L] w @ i a it FE EEI B

[

| 1w

[T

]
(L2 Rl
]

= A ¥ y e " Lo s o T

1 1 1
i i i
1 1 1
I I 1
i i [l
s T 1545 7 f [ A ] = B I i
i i 1
i i i
) ] 1
1 1 1

]

A T T

=

1IET 1 5 152 FE £ E 2 as 56 e B R

(above photo)An excerbt from the NCUE’s energif manaéemént and nionitoﬁrig systerﬁ
3. The specific functions of the EMS are as follows:

3.1 Measures the real-time voltage, current, power, demand, frequency, and other important parameters of each building.

3.2 Generates reports to display the cumulative energy consumption of all buildings in the entire campus on an hourly, daily, and monthly basis.

3.3 Please refer to Annex 7.2.5A for the related interfaces.

7.2.6
i H : Divestment policy.

Have a policy on divesting investments from carbon-intensive energy industries, notably coal and oil.

1. The investment monies for the 2021 university endowment fund are deposited mainly with private financial institutions in the form of fixed deposits. No investment has been made in carbon-
intensive energy industries.
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(above figure)NCUE 2021 Investment Plan

2. For the complete report, please refer to Annex 7.2.6A-2021-NCUE’s financial planning report.

3. Website: Public information on university affairs\Analysis of financial information\Financial planning report\2021 annual financial planning report (https://ncue-
info.ncue.edu.tw/02%E8%B2%A1%E5%8B%99%E8%B3%87%E8%A8%8A%E5%88%86%E6%9E%I0/%E8%B2%A1%E5%8B%99%E8%A6%8F%ES%8A%83%ES5%A0%B1%ES%91%8A%
E6%9B%B8 )

7.3.1

7 H : Total energy used.

Consumption in 2020 was approximately 13,541,300 kWh = 48,748.29 GJ
Consumption in 2021 was approximately 12,350,600 kWh = 44462.16 GJ
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http://general2.ncue.edu.tw/files/11-1019-1465.php

Power Consumption/m2 in 2020 = 48,748.29/241,300.547 = 0.202 (GJ/m2)

Power Consumption/m2 in 2021 = 44,462.16/241,300.547 = 0.184 (GJ/m?2)

The power consumption per unit from 2020 to 2021 is shown in the chart below.
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7.4.1
@ H : Local community outreach for energy efficiency.

Provide programs for local community to learn about the significance of energy efficiency and clean energy.

Through both government-funded and self-funded efforts, NCUE carries out sustained programmes to raise awareness of the importance of energy efficiency and clean energy among residents in
the local community and students in neighbouring schools, and implements energy-saving and carbon-saving programmes.

1. In September 2021, NCUE organized “Green in Dayou Community,” an event subsidized by the Environmental Protection Administration; 59 people participated in the event. Photos of the

“Green in Dayou Community,” September 2021.
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A Student’s Design from the Green Energy Teaching Plan and Design Course
The Facebook page of the “Green in Dayou” Community is:
https://www.facebook.com/media/set/?set=a.1121310101939430&type=3

2.0n March 26 and 27, 2021, in response to the “In-Depth Cultivation of Fangyuan, Working Hand in Hand with Dacheng: Industrial and Environmental Sustainability Plan of the Two Townships of
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Changhua County,” a program promoted by the Ministry of Education, NCUE organized activities covering the learning and development of home appliance maintenance; 88 people participated in

the activities.
Photo of “The Small Seed of Engineering for Appliances” activity held on March 26-27, 2021.

4

o -y
the Basic Home Appliance Maintenance and Repair Course

e LB

An instructor’s demonstration during

IRURD Y

Students repair household appliances at the recyclin site
The Small Seed of Engineering for Appliances (https://www.facebook.com/media/set/?set=a.972446406825801&type=3)

3. NCUE actively promotes clean-energy-based activities. In 2021, because of the COVID-19 pandemic, the “Solar Photonics Teaching Plan Development Workshop” was conducted virtually;
three sessions were held and 47 teachers participated. The teachers, after returning to the campus, held their corresponding lectures. The photos of the activities are presented below.
Corresponding courses, such as “Distributed Power Supplies,” “Smart Grids,” and “Green Energy Technology,” were offered at the College of Engineering and College of Technology.

15


https://www.facebook.com/media/set/?set=a.972446406825801&type=3

e, 0 . -

€ 3 €& & meelgoogleconyniy gva rznipli- 18eulhuse -2 e
FOUAE? Mosmot B voase 7 0B @ mrlafesws B ommmdcon. [ anocdiidoso. B s mo [} wo N il T

M
BUARRNELE PO ot
L

LRChen F=—1.00
ARSI S T e AR T TIT R TE

o ;
L 2R SRRl

-
BuRERINGG R b BB NG

FULERIRRR 440
i

~
b | 64 2 Sasm

Wenliang Wang BET Pl

@

MAT5 7 Qe
LA

4:08 T4 | nfw-cjva-rzn § [\ e E

\Eiﬂmw £ e
H O FEPMANTRES CIN A - ) CNCER AGASWEHE T ]

2021 Solar Photonics Teaching Plan Workshop - Online Course.
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Teachers returned to campus following the training.




7.4.2
& H  100% renewable energy pledge Promote a pledge for 100% renewable energy.

INCUE is committed to increasing our renewable energy usage year by year. For example, the planning and installation of a megawatt-size energy storage pilot system in our Bao-Shan Campus not
only helped significantly improve the campus’ energy use efficiency; the system is also being used as the foundation for the development of more than 20 research projects related to the topic,
including smart grids, microgrid, power electronics, and the strategic management of energy storage equipment. We are constructing an Internet of Things (IoT) smart grid demonstration project on
that campus, which will use the energy storage system to adjust and optimise energy usage on campus. We will also install monitoring equipment in various buildings to collect power data with which
to research and develop forecasting models on energy usage. By optimising efficiency, we aim to make NCUE an important centre for green energy research.

1. From 2021 to 2022, the roofs of all building on the Baoshan campus will be equipped with solar photovoltaic devices, with a total capacity of 571.5 kW. When supplemented with the megawatt
energy storage system, the campus will be able to use 100% renewable energy during daytime in the winter (off-peak hours), as the estimated power consumption, based on past consumption trend,
is usually less than 400 kW. The chart below is a simulation of the power consumption on the Baoshan campus following installation of the solar power system. According to the historical records of
the electric load of February 23, 2021, in addition to ensuring the power supply of the entire campus during daytime, the additional power generated by the photovoltaic solar system can be stored in
the megawatt energy storage system to be used at night.

B L+ E AR B e A PV LR
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2. It is planned that between 2023 and 2024, additional solar cells, with capacities of 510.04 kWp and 473.14 kWp will be installed at Jinde and Baoshan campuses, respectively. By 2024, the
total power generation capacity will exceed the power consumption of NCUE during peak hours. Thus, 100% of the power requirement during normal daytime operating hours will be supplied
by renewable energy.

Jinde Before 467 467

Campus 2020 About 2,800
2021-2022  2,085.75 2552.75 kWh
2023-2024 510.04 3062.79

Baoshan Before 0 0

Campus 2020
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2021-2022  571.5
2023-2024 473.14

571.5
1,044.64

About 900
kWh
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Proportion of solar power consumption
during peak hours of Jinde campus in 2020
(total peak power consumption 3000KW)

2

m solar (kW) = external (kW)

Proportion of solar power consumption
during peak hours of Jinde campus in 2022
(total peak power consumption 2600KW)

47.25

552.75( >98%)

m solar (kW) m external (kW)

Proportion of solar power consumption
during peak hours of Jinde campus in 2024
(total peak power consumption 2400KW)

3062.79(>100%

m solar (kW) = external (kW)
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Proportion of solar power consumption
during peak hours of Baoshan campus in
2020 (total peak power consumption
1000KW)

0

Proportion of solar power consumption
during peak hours of Baoshan campus in
2022 (total peak power consumption
900KW)

m solar (kW) mexternal (kW)

Proportion of solar power consumption
during peak hours of Baoshan campus in
2024 (total peak power consumption
800KW)

0

M solar (kW) mexternal (kW)

3. Baoshan campus is planning a smart grid project, where a smart energy management system will be run through the main campus microgrids, utilizing the assistance of the #1 sub-microgrid
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(Sewage Treatment Plant), #2 sub-microgrid (Educational Building), and #3 sub-microgrid (College of Technology) (Figure 1). Each sub-microgrid includes rooftop photovoltaic solar cells and a
100,000-watt energy storage system. The #3 sub-microgrid also includes an electric bus charging station for vehicle-to-grid/grid-to-vehicle (V2G/G2V) battery control applications. Together with
smart meters and energy management systems (EMS), the energy storage system is expected to control the net load by partitioning the energy sector to achieve the goal of 100% renewable energy
power supply (Figure 2).

NCUE has also considered power usage when weather is unpredictable and lack of sunlight results in a sudden drop in output from the solar power system. Under these temporary conditions,
the total energy storage system of 1.3 million watts can be used as the main power supply to ensure a relatively stable power supply of 100% renewable energy (Figure 3).
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(Figure 2) Planning of the Photovoltaic Solar Power System, Energy Storage System, and Charging Station of Sub-Microgrids
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Smoothing Result
0.0 kW
75kW
5.0kW
25kW
0kw

25kW
0500 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800

Original PV Generation After PV Smoothing

(Figure 3) Solar Photovoltaic Output Smoothing with Energy Storage System

4.0n September 29, 2020, NCUE’s chancellor signed the NCUE Environmental Safety and Health Policy, witnessed by members of NCUE’s Occupational Safety and Health Committee. The policy
contents are as follows: To build a sustainable green university, all NCUE faculty and staff shall actively abide by the relevant laws and regulations, implement education and publicity, maintain
campus safety, prevent disasters from happening, cherish environmental resources, work towards energy conservation and carbon reduction, and strive for pollution prevention and continuous
improvement, thereby creating a zero-disaster and pollution-free ecological campus and doing our part as members of the global village.
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INCUE/Environmental Safety Centre/University-level laws and regulations/NCUE’s Environmental Safety and Health Policy (signed by the chancellor):
http://webadmin.ncue.edu.tw/el/ploy/UploadFiles/934/File/%E7%92%B0%ES5%AE%89%E8%A 1%9B%E6%94%BF%E7%AD%96%28%E6%96%B0%E7%89%88%29%5B1272%5D.pdf

5.The president of NCUE signed the carbon neutrality declaration in September 2022. The detailed content is as follows:

National Changhua University of Education will adhere to the Greenhouse Gas Protocol and implement various carbon emission regulations in order to achieve carbon neutrality by 2029.

Our institution has formulated the “National Changhua University of Education - Energy Conservation and Carbon Reduction Bulletin” which intends to conserve electricity, water, and energyj
used for lighting and air conditioning. It also aims to promote environmental awareness in order to reduce the carbon footprint and carbon dioxide emissions. The annual budget allocated for the
replacement and maintenance of energy-consuming equipment will amount to least NT$5 million. Furthermore, a minimum 1% yearly gain in overall energy efficiency is anticipated. Compared to 2021,

it is projected that the total annual power consumption of existing equipment will be reduced by at least 1.3 million kWh by 2029.
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In addition, our institution has already installed a megawatt-level power storage system and plans to accelerate the installation process of solar generators on the campuses in Jinde and Baoshan.
An additional three sets of 100,000-watt-level power storage systems are proposed to assist in the operation of the campus microgrid. Such systems are intended to shift load by saving excess electrical
power during off-peak hours at night for later usage during peak hours, which in turn alleviates the load on coal power units during peak hours. Simultaneously, the maximum line current will be lowered,
thereby reducing power transfer loss by approximately 3%, resulting in decreased carbon emissions from power plants.

Through our continued education in relevant university courses, as well as our efforts towards sustainability, we will continue to advocate for energy conservation and carbon reduction measures in the

future. We anticipate that our institution will become not only a sustainable campus with motivated, environmentally conscious faculty and students, but also a key facilitator of Taiwan’s sustainable

development.

Bilirncs

Masanal Crsnghin Lahi

Carbon Neutrality Declaration —

National Changhua University of Education

National Changhua University of Education will adhere to the Greenhouse Gas Protocol and

implement various carbon emission regulations in order to achieve carbon neutrality by 2029,

Our institution has formulated the “National Changhua University of Education - Energy
Conservation and Carbon Reduction Bulletin® which intends to conserve electricity, water, and energy used
for lighting and air conditioning. It also aims to promote environmental awareness in order to reduce the
carbon footprint and carbon dioxide emissions. The annual budget allocated for the replacement and
maintenance of energy-consuming equipment will amount to least NT$5 million. Furthermore, a minimum
1% yearly gain in overall energy efficiency is anticipated. Compared to 2021, it is projected that the total

annual power consumption of existing equipment will be reduced by at least 1.3 million kWh by 2029.

[n addition, our institution has already installed a megawatt-level power storage system and plans
to accelerate the installation process of solar gencrators on the campuses in Jinde and Baoshan. An
additional three sets of 100,000-watt-level power storage systems are proposed to assist in the operation of
the campus microgrid. Such systems are intended to shift load by saving excess electrical power during off-
peak hours at night for later usage during peak hours, which in turn alleviates the load on coal power units
during peak hours. Simultancously, the maximum line current will be lowered, thereby reducing power

transfer loss by approximately 3%, resulting in decreased carbon emissions from power plants.

Through our continued education in relevant university courses, as well as our efforts towards
sustainability, we will continue to advocate for energy conservation and carbon reduction measures in the
future. We anticipate that our institution will become not only a sustainable campus with motivated,
environmentally conscious faculty and students, but also a key facilitator of Taiwan’s sustainable

development.
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7.4.3
& H ' Energy efficiency services for industry.

Provide direct services to local industry to improve energy efficiency and promote clean energy (energy efficiency assessments, workshops, research on renewable energy options, etc.)

With funding under the Ministry of Science and Technology, NCUE conducts seminars and lectures for the local
community and industries on topics related to improving energy efficiency and clean energy.
In September 2021, NCUE organized the “Green in Dayou” Community, an event subsidized by the Environmental

Protection Administration; 59 people participated in the event. Photos of the “Green in Dayou” Community,
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September 2021. 58 Y‘
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The Biomass Energy DIY Course
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A Student’s Design from the Green Energy Teaching Plan and Design Course

The Facebook page of “Green in Dayou” Community can be found here:

https://www.facebook.com/media/set/?set=a.1121310101939430&type=3 >
On March 26 and 27, 2021, in response to the “In-Depth Cultivation of Fangyuan, Working Hand in Hand with Dacheng: Industrial and Environmental Sustamablhty Plan of the Two Townships

of Changhua County,” a program promoted by the Ministry of Education, NCUE organized activities covering the learning and development of home appliance maintenance; 88 people

participated in the activities.

Photo of “The Small Seed of Engineering for Appliances” activity held on March 26-27, 2021

An instructor’s demonstration during the Basic Home Appliance Maintenance and Repair Course
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Students repair household appliances at the recycling site
The Small Seed of Engineering for Appliances
https://www.facebook.com/media/set/?set=a.972446406825801&type=3

In 2021, NCUE conducted several energy storage and clean energy-related research projects, seven of which were sponsored by the Ministry of
Science and Technology (total amount of $NT 20.662 million) and nine were sponsored by other organizations (total amount of SNT 9.41

million).

Projects Sponsored by the National Science and TechnologyCouncil (2021)

021 FEEFH ST
El iR 4 ENG FHA HE g IGO0 |ESEOW| Ee '

100801 113/07/31 2 003,000

1080701 111/05/31 13,916,000

20,662,000

Note: The projects in green font are energy storage related and those in red are clean energy related.
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Projects Not Sponsored by the National Science and Technology Council (2021)

2021 JEEFI & ETE
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9,410,000
Note: Projects in green font are energy storage related and those in red are clean energy related.

4.The project conducted under the National Science and Technology Council to beimplemented by NCUE in 2021 is listed below. Multiple companies will collaborate in these plans to produce

research findings and technologies relevant to the local industries.
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7.4.4

BEHH : Policy development for clean energy technology.

Inform and support governments in clean energy and energy-efficient technology policy development.

1.

NCUE actively engages with government regulation and standards on environmental protection, energy saving, and water conservation, and is committed to using clean energy

and improving the efficiency of existing energy consumption. Specifically, the following measures have been adopted:

1.1 All new buildings have obtained the Green Building Certification by regulatory authorities.

1.2 The newly purchased split air-conditioners are in accordance with the latest environmental laws and regulations, that is, they are inverter air-conditioners (efficiency >5.1
kW/kWh) with a Level 1 cooling seasonal performance factor (CSPF) and auto-shutdown timers.
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1.3 The light systems for new buildings and replacements for old buildings are all LED energy-saving (efficiency > 100Ilm/w).

1.4 All power transformers are amorphous metal type (core loss reduced by 80% compared to traditional iron core types).

1.5 All motors are high-efficiency (IE3 or above), and a soft-starter or frequency converter is installed on all motors that are either high-power or are used more frequently.

1.6 The light switches in all public areas have been changed to motion sensors or timers.

1.7 A 3000 kWp photovoltaic solar power system is expected to be installed on campus by end of 2022 in response to the government’s policy on promoting clean and green energy
and zero carbon emissions.

1.8 NCUE is constructing additional megawatt energy storage systems to shift power consumption from peak to off-peak hours, promote the stability of the national power system,
and increase the efficiency and stability of the campus’s power supply.

By building a megawatt-size energy storage pilot system and installing a photovoltaic system on the roof of each building, NCUE have effectively increased the development of our
energy-saving technologies and clean energy use. NCUE have also become a model campus for green energy and provide the government with a successful experience that it can
use as guidance when formulating policies related to clean energy and energy-saving technologies.

2.1 NCUE has already installed a megawatt energy storage system, a 100,000-watt energy storage system, electric bus V2G/G2V charging stations, and rooftop solar cells, which
collectively demonstrate the commitment to green energy systems.

2.2 We have implemented the Ministry of Science and Technology’s ‘Field Research and Display of Multiple Microgrids in a High-concentration Photovoltaic Environment’
project. The aim is to realise a microgrid demonstration system consisting of renewable energy, energy storage systems, V2G/G2V, and demand response. The demonstration
field can provide information and support for the formulation of related technical policies.

2.3 NCUE has also actively assisted the government in promoting energy policies, such as the implementation of the “Study on Optimizing the Long-term Operation Sequence of
Feeder Switches” (2022, planned amount: SNT 950,000) proposed by the Institute of Nuclear Energy Research of Atomic Energy Council, Executive Yuan; “Research on the
Optimal Operation of Integrated Battery Energy Storage Systems in Campus Microgrids” (2021-2022, planned amount: $NT 1.727 million) proposed by the Ministry of Science|
and Technology; and “Application for a Battery Energy Storage System for the Smoothing and Transfer of Net Load from a Photovoltaic Solar High-Penetration Microgrid”
(2020-2022, planned amount: $NT 742,000). Additionally, NCUE professors also serve as members of the Review Committee for Power Reliability, Ministry of Economic
Affairs, and Review Committee of Green Factory Label-Cleaner Production Technology.

DY T ES R Y

Appointment to the Review Panel for Cleaner Production Technologies under the Green Factory Label
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Appointment to the Electricity Reliability Council of the Ministry of Economic Affairs

7.4.5
FHHE : Assistance to low-carbon innovation.
Assist start-ups that foster and support a low-carbon economy or technology.

1. NCUE has implemented the “Research and Demonstration of Multiple Microgrids in a High-Proportion Photovoltaic Solar Environment” sub-project, launched by the Ministry of]
Science and Technology. Many enterprises have cooperated and participated in the project, and collectively, have been able to advance corresponding research results and technologies.
Cooperative Enterprises (1/3)
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Participation of Cooperative Enterprises (3/3)
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2.NCUE’s Taiwan Green Energy Technology Center established an alliance of contactless power supply and charging technology producers, which currently hosts 30 participating
manufacturers (including Buffalo Machinery, Auto Tech, Sunshine Kinetics Technology, Te Chang Construction, Air Cool Industrial, Join-Precision Technology, Raychuan
Enterprise, Yong Xiang, Higher Way Electronic, Jeen Horng Trading, Won-link Industrial, Praise Machinery, Uniauto Technology, Pin Jeng Machinery, Shih Bang Technology, Yi
Feng Construstion, Avertronics, Taisun International, Solid Year, Inchung, Renyou International, Miao Cherng Corporation, Feiloli, Cheery Technology, Yi Jin Shiuan Beauty Style,
Aspire Electric Automation, Ying Fang Hardware Manufacturing, Yu-Shen HS Electronics, and CUB Elecparts). The alliance also actively assists start-ups in the research and|
development of energy-saving technologies. The Center was also included in the 2021 Plan for Academia to Promote Value-Added Technological Innovation in the Real Estate
Industry and has guided 15 manufacturers, such as Diann Bao, Jia Meng, Ray-Fabrics, and Green World Ecological Farm, to develop low-carbon energy solutions (Taiwan Green
Energy Technology Center).
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Green Energy and Power Stability
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The above imageis from the Industrial Application, Development, and Achievement of Contactless Power Transmission Technology: Exhibition and Manufacturer Exchange
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