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The smart electric fire prevention solution

--ireSens

Electric Fire Patrol & Alarm System




Selected as an innovative procurement product
by the Public Procurement Service, Selected as
a smart city solution by the Ministry of Land,
Infrastructure, and Transport

Transition from electric fire post-counteraction
to advanced prevention
Data-based prevention of electric fire

> Real-time electrical abnormality detection in live wire condition

>Zero communication cost through the construction of
a LoRa network

> Prevention of electric fire & electric shock accident

> Electrical safety through a 24/7 real-time notification
tracking system

> Promotion of electric energy saving by analyzing
the collected electric power big data

> Prediction of facility failure

> Prediction and management of peak power

> Application of Al electric risk prediction

The smart electric fire prevention solution. - i-FireSens
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Why FireSens ?

>The loT fusion sensor and situation pattern analysis algorithm are applied to the smart
electric fire prevention system. It is made possible to notify the manager by text message in
real-time when an electrical abnormality (leakage or overcurrent) occurs. This function
had effectively improved from electric fire post-counteraction, a problem when responding
to electric fires, to advanced prevention by taking proactive measures.

>|tis the world's first loT-based remote monitoring device to measure leakage
current (IGR) 0.2maA.

> |t constructs a wireless LoRa network for stable electric power data collection.

> |n addition to preventing electric fires, peak power, quality, and facility management
are also possible based on the collected electric big data.

01 Outstanding performance

P World's first loT-based electrical condition monitoring device

- Electric energy + Electrical safety + Wireless communication + Realization of the best performance
SMPS built-in product
P> Easy installation
- Itis an ultra-small power fusion/composite product that can be \
installed inside the panel board to maximize space efficiency.
- Installable within 20 minutes
- Multidrop measurement is available
- Reduction of installation cost through a wireless communication
method
p Zero communication cost through the construction - High-precision measurement of
of a wireless LoRa network leakage current (0.2mA-)
- Communication over 1 km in open space is possible - Se:E:?etgu“:;ani”reme"t of 3types of |
P> 24-hour electrical safety monitoring - Measurement of insulation resistance
- Real-time monitoring: Leakage, Overcurrent, and Abnormalities) in live wire condition

- The connection method does not matter

02 Technical expertise

p Application of the smart city challenge of Daejeon by the
Ministry of Land, Infrastructure, and Transport ) Demonstrated electric fire
- 2020 - 2022: Conducted the electric fire prevention service prevention in the Iaboratory and on-site

or
-traditional markets (installed and operated 5,600 sensors)

P> Selected as an innovative procurement product by the ey
Public Procurement Service |:||:||:|
- An intelligent energy safety management integrated
g gy y g 4 |:| |_|||_| |:|
P> Selected as a digital new deal company by the Ministry of
Science and ICT
. . +,7+ + +
P> Selected as the D.N.A innovative company 7,000+,7 5,000 30
P Five patents registered l\::e ptsrfgf%ggl)ggg:g::: Multi-purpose facility Factory
. v pe . i venti yst
P Acquired the GS 1st grade certification for control system fhave been opereting

P Acquired the K-Mark quality certification

The smart electric fire prevention solution. - i-FireSens

Sens




03 Efficiency

> We provide the installation floor plan, image, and
real-time measurement information for effective electrical
safety management.

> The real-time remote electric power data monitoring can
reduce the manager's working hours. The predictive notification
system activates before a problem occurs.

P We provide a map-based (GIS) location notification control to support managerial efficiency.
P The notification will enable immediate response in the event of a circuit breaker trip.
P We provide various statistical analysis and reporting functions.

04 Excellent safety

P FireSens protects our clients' precious life and property through the proprietary
loT remote monitoring device and big data analysis technology.

P It prevents accidents and injuries that can occur through electric fires and electric shock accidents.

P We solved the problem in communication-shadow areas through proprietary LoRa wireless
communication technology for stable electric power data collection.

P FireSens prevents potential electrical safety problems by sending a 'pre-warning' before an electric fire,
electric shock, or power outage occurs.
P Acquired the safety certifications of the highest standards.

- GS Certification
- KC Certification

*< FS, Inc
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Outstanding performance,
Excellent safety,
Convenient maintenance

FireSens is the world's first developed loT remote monitoring device to detect
real-time electrical abnormalities (leakage and overcurrent) 24/7. Remote monitoring
enables immediate response to electrical safety issues and convenient maintenance.

The loT remote monitoring device (WRPS) does not require a separate battery as
it has a built-in SMPS. The expense required for maintenance has been minimized
by constructing a LoRa network.

FireSens have effectively improved from post-counteraction, a problem when responding
to electric fires, to advanced prevention by taking proactive measures.

FireSens protects our clients' precious life and property from electric fires.

i—FireSens
- the smart electric fire prevention system.
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Mobile notifications

In the event of an electric abnormality such as leakage and overcurrent, a text notification is sent
to the manager in charge of electrical safety. It is sent to both an 10S and Android.

Monitoring method

- A i o
RO L/ ) P
24-hour remote Detection of Notification sent Expert consultants

monitoring abnormalities to the user are dispatched

1. We visit and install the electric fire prevention 10T sensor on the panel board.
2. We remotely monitor the electrical condition 24/7.
3. In the event of an electrical abnormality, the text notification is sent to the manager, and an expert

consultant is dispatched to the site to inspect the electrical facilities.
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System configuration of i—FireSens

"Prevent electric fires and
electric—related accidents anytime and
anywhere with the world's best technology.”

Platform configuration of measurement Wireless [Pt
and management communication _.--
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« Connection method: 3P3W
« Line voltage: 380V / 220V

% «Connection method : 3P4W
* s Linevoltage: 380V /220V

Sensor Devices

» Sensor-1CH « It can be measured by connect

« Sensor-5CH ing to Y-connection or
Delphi-connection

« Measurement of leakage current
separation of 100% leakage
current, resistive leakage

Add ition al fu nCtionS current, and capacitive leakage

current

> Measurement of various electric power information is possible.

- Measurement of voltage, electric current, electric energy, power factor, frequency, overcurrent, and
leakage current (IGO, IRG, IGC) is possible.

- Precise measurement of insulation resistance in live wire condition.

- Realization of the world's best precision (leakage current 0.2mA - 40mA)

> Communication method: LoRaWAN two-way communication.

» Communication distance: Communication is possible up to a 300M radius of the repeater.
- (OPEN SPACE: 1KM -)

» More than 150 sensors communicate from one repeater.

P A remote setting of the circuit breaker capacity is possible.

The smart electric fire prevention solution. - i-FireSens
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Server
+ Network server
« Integrated control server

Ethernet/LTE ( =y e
. Analysis
Wireless | and prediction
communication
gateway
Anywhere,
Anytime
o2l ‘ ‘
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Client control center Smartphone examination service
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WRPS

An innovative ultra-small electric power
condition measuring sensor

0 1 Easy installation
- Installable within 20 minutes

02 24/7 monitoring
-Real-time monitoring: Leakage current, overcurrent, cumulative electrical
energy, electric current, voltage, and power factor

03 High-precision measurement

- Resistive leakage current (0.2mA-40mA)

- Capacitive leakage current (0.2mA-40mA)
- Total leakage current (0.2mA-40mA)

04 No batteries required
- Use self-generated power with the built-in SMPS

05 LoRa wireless communication
- RoLaWAN communication method
-300M - communication distance

06 The world's first small size
Width : 120mm
Length : 45mm
Height: 15mm

WRPS is an electrical condition management device developed to monitor the real-time electrical
condition. It can be installed inside the panel board with its ultra-small size.

A pre-warning message is sent to the mobile phone when a leakage or overcurrent problem that may
cause electric fire occurs.

Installing the device inside the panel board allows various electric power information to be measured
in real-time.If you install the device in each circuit breaker inside the panel board, it will accurately find
abnormalities that may cause an electric fire.

The smart electric fire prevention solution. - i-FireSens
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iI—FireSens
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Case study

Smart City

Most of the traditional markets

in different districts of Daejeon were outdated,

so they needed a safety solution as

they were highly exposed to the risk of electric fires.

Expected effects
- Prevention of electric fire and electric shock accidents due to overcurrent and leakage.
- Able to measure insulation resistance and leakage current in an uninterrupted condition.

- Rapid recognition, response, and analysis are possible in the case of an electrical emergency.

L 4
NN

- Low-cost maintenance through the construction of a wireless communication network:

- Real-time remote monitoring through the application of the IoT electric power condition detec

Prevention effect of fire

- There have been an average of 100 electric fire incidents per year in traditional markets over the past four
years. The average damage per fire incident was 899 million won. - [Source: National Fire Data System of the
National Fire Agency]

- Cases of fire incidents that were prevented after the installation of the FireSens (21 cases)

* Average damage per electric fire incident (899 million won) = Damage reduced by approximately 18.9 billion won.

Effect of professional manpower reduction

- On average, an electrician can conduct an electrical safety inspection for 20 places per day (8 hours).

- 194 electricians are needed to inspect 3,878 places (the amount installed in the 1st and 2nd years of
the smart city challenge).

- Intermediate electrician KRW 235,752 x 194 electricians x 365 days = approximately 16.7 billion won can be
saved (8 hours of labor/per day)

The smart electric fire prevention solution. - i-FireSens

Sens
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Case study
Smart Factory

A solution that can secure safety against i
nefficient power supply and usages, such as
unstable electric power supply and excessive
usage, is required for electric power in factories.

Differentiations and features
Preexisting problems
@ The existing measuring devices are installed outside the panel board due to limitations in size and multidrop

measurement (based on multidrop measurement).

@ Problems in installation and safety due to numerous sensor wires, power wires, and complex structures due to

external installation.

@ Preventive measures are limited due to the limit in measurement accuracy of electrical safety.

Differentiations and features.

@ Ultra-small in size made it possible to be installed inside the panel board.
@ Multidrop measurement device -> Installation and measurement without limitin connection method
@ Realization of the highest level of electrical safety

Core service

- Establishment of a real-time facility management system by constructing an efficient loT communication
infrastructure and facility condition interface for facilities (facility/energy/safety) distributed and installed
in the factory.

- Digitalization of energy and facility management.

- Individual management by space (building, residential house, factory, etc.)
- Transition into a sustainable facility through direct client linkage and a problem-solving-oriented service.

Expected effects

- Energy and cost management through integrated electric energy and power quality management.

- Able to prevent electric accidents and fires in advance by measuring real-time insulation resistance and leakage
current in an uninterrupted condition.

- Prevention of electrical facility malfunction in advance through rapid recognition, response, and analysis of
electric abnormalities.

- Able to devise a managerial method for the electric facilities through real-time remote monitoring by applying the
loT electric condition detection sensor.

- Able to inspect the integrated electric power status of various facilities, such as the electric risk by floor/space and
energy usage.

The smart electric fire prevention solution. - i-FireSens

Sens






Review 01.

“We use electricity when frying our chickens, so we use more than other
houses. The electrical facility seemed to have no problems from the
outside since it was nicely managed. However, after we had installed the
electric fire prevention system, an electrician from the system company
visited our shop one day saying that an abnormal sign was detected in our
electric facility. He said an overcurrent was detected from the control
system. As he visited our shop for an inspection, I was told that plugging
in too many power sources of the electric stove into one power outlet was
the cause of the danger. So I plugged it into several power outlets, and it
went back to normal operation.”

- [Interview with the shop owner]
Chicken store in Daejeon Jungang Market

000, who runs a chicken store in Daejeon Jungang Market, did not detect any risks as no
abnormalities in the facility were visible. However, the electric fire prevention system
accurately detected the risks of danger. As a result, we were able to take appropriate
measures in advance of the risk factors that caused the overcurrent.

“If I hadn't installed the system, I would have continued to use electricity with the risk
without knowing anything. Now that I think about it, it was a very dangerous situation. An
electric fire could have occurred if I hadn't known. I appreciate what they have done to
diagnose the risk factors and take appropriate measures. I didn't take it seriously when
the electrician from the system company visited our shop, but now that I know, I'm very
thankful that I was able to detect the risk factors in advance and take corrective
measures.”

0 didn't have knowledge about electricity, so he was unaware of the danger of plugging in
multiple electric heaters that use a lot of electricity in one power outlet. But he was able
to take appropriate measures by the electrician who was dispatched to the site upon
detection of an overcurrent at the control system. Since then, 0 became well aware of
fires caused by electricity and developed a habit of always taking care and to look around.
He is no longer plugging in multiple electrical appliances in a single power outlet.

“I find the team very reliable as they have detected the electrical risk that isn't visible
from a control center far from our shop and had sent an electrician to take corrective
measures in advance. I felt the need to spread such electrical risks to the people around
to reduce incidents caused by electricity.”

0 is grateful for the fact that he is free from the risk of fire caused by electricity and that
he can solely concentrate on his work.

The smart electric fire prevention solution. - i-FireSens
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Review 02.

“Daejeon City is well recognized as a science city and is the cradle of
venture companies. Among the many venture companies in Daejeon,
many companies possess innovative technologies. Seven companies
among all are participating in the government's smart city challenge
project. These seven companies have acquired certification for their
technological prowess and recognized for the developed products'
effectiveness in real life. FS Co., Ltd., with the electric fire prevention
system, is one of the seven companies participating in the project.”

[Interview with the person in charge of Daejeon City]
Chief Lee Yeongmi (Smart City Division of the Bureau of Science and Industry)

Chief Lee Yeongmi, a public official in Daejeon City, who is in charge of the duties in relation to smart
city, showed great pride in the smart solution companies in Daejeon. She introduced the companies in

the Daejeon region participating in the Smart City Challenge project to solve various urban problems in
cooperation with companies and institutions, as having excellent technology and innovative ideas.

She especially praised the smart fire prevention solution of the FS Co., Ltd.

“The electric fire prevention service of FS Co., Ltd. is a high-tech technological-intensive service that
detects abnormal signs in advance by installing the IoT sensor that can measure the condition of the
electricity on panel boards installed in offices, stores, and homes and take appropriate measures to
prevent fires. The measurement sensors of FS Co., Ltd. are installed in over 3,000 stores in traditional
markets in the Daejeon region and are under real-time monitoring. So far, there have been five cases of
actually removing fire hazard factors in advance. We expect the fire prevention effect amounted to
approximately 2.6 billion won through the system application.

Chief Lee praised the system as an innovative solution while sharing the five cases in that FS Co., Ltd.
had managed to prevent electric fire.

“Initially, about 4,200 abnormal signs were detected by the sensors installed in the 3,000 stores.
However, the abnormal signs have been reduced to 290 cases through a continuous safety inspection.
The shop owners felt anxious as traditional markets are always in danger of fire. However, since the
implementation of the fire prevention system, the shop owners became free from the stress of fire risks.
Another great effect was the reduction in unnecessary electric charges by preventing electric power loss
due to leakage. I am proud that a venture company located in Daejeon developed such an innovative
system and brought positive influence to the shop owners.”

Chief Lee expressed pride while explaining the actual positive effects the smart city challenge

companies have brought. She added, "I hope that people also show interest in other smart city challenge
projects such as parking share, unmanned drone safety net, and dense measuring network of fine dust."

*< FS, Inc
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[Interview with the shop owner]
Okcheon Freshwater in Daejeon Jungang Market

0, who runs a freshwater fish store in Daejeon Jungang Market, discovered the effectiveness
and usefulness of the smart electric fire prevention system.

“An electrician visited our store after installing the system. The electrician told me that

a leakage current reaching the limit value was continuously detected in our store from the
control center. How dangerous would it have been to have reached the limit? So the
electrician conducted a facility inspection. During the inspection, he confirmed that I was
using direct current electricity to electrocute the fish. He gave me a detailed explanation
of how dangerous the method I was using was. Then he advised me to install and use an
insulation device.”

0 was using dangerous direct current electricity but was unaware of its risks.

After implementing the electric fire prevention system, he then gained knowledge of its
risks and was informed that continuous leakage current close to the limit value was
occurring.

“If FS had not explained the risks of the method I was using, I would have continued using
the same method to electrocute fish without knowing the risks, and it could have eventually
led to a fire. I can't believe how dangerous it was. I believe an electric fire prevention system
should be mandatory in traditional markets where it's always exposed to a higher risk of
fire than in other places. Through the system, we can take corrective measures to
eliminate risk factors after recognizing a leakage and save electricity costs.”

0, who was unaware of the high risk of direct current electricity and used it for many
years, now knows its dangers accurately. Since then, 0 has developed a habit of thoroughly
checking his electricity and using them safely.

0 is grateful for the fact that he is free from the risk of fire caused by electricity and that
he can solely concentrate on his work at the traditional market.

The smart electric fire prevention solution. - i-FireSens
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Review 05.

“Most traditional markets across the country consist of buildings
constructed over 50 years ago. Most of them are wooden build-
ings, and the power lines are severely entangled, making it diffi-
cult to determine which lines are operating are which are not.
It's prone to fire. Daejeon Central Market has also had several
major fires in the past, causing significant human and material
loss.”

- [Interview with the market shops association president]
Hong Daeseop, President of the Jungang Market Shops Association

Hong Daeseop, the President of Daejeon Jungang Market Shops Association, one of the largest
markets in the country, is always concerned about the risk of fire in the traditional markets.
He is well aware of the terror when a fire occurs in a traditional market due to its fire-prone
nature.

“We installed the electric fire prevention system in all 1,200 shops in Jungang Market with the
recommendation from Daejeon City and support from the government. Using IoT, the core
technology of the 4th industrial revolution, the safety detection system installed on the panel
board of each store transmits real-time situations directly to the integrated situation room
installed in the market, the fire station control room, and the control center of FS Co., Ltd.
The real-time electrical safety status is also sent to each shop owner's smartphone. This
allows the shop owners to concentrate solely on work without the stress of having to worry
about fire. It has made us become free from our greatest fear, the danger of fire.”

Hong Daeseop, the President of Daejeon Jungang Market Shops Association, knew relatively a
lot about the electric fire prevention system and thus had great trust in the system.

Having lived and worked in the market for many years, he knows better than anyone the
danger of a fire in a market. He is well aware of the fact that fires cause greater damage than
any other incidents, and also knows how vulnerable traditional markets are to fire.

Therefore, he is showing great trust in the electric fire prevention system of FS Co., Ltd.,
which thoroughly examines the electricity situation of each store in real-time and informs
electricians, fire stations, and shop owners in advance when fire hazards are detected.

“After installing the system, there have been numerous cases where an overcurrent or leakage
was detected, and taken appropriate measures to prevent the occurrence of a fire in advance.
Shop owners who were first not confident about the system are now showing great trust.
Insurance companies frequently reject traditional markets since the markets are vulnerable to
fire. But thanks to the electric fire prevention system of FS Co., Ltd. I can now sleep well with
confidence.”

The Daejeon Jungang Market has become well-known for preventing fires numerous times
with an electric fire prevention system, and therefore, other people from around the nation
are visiting the Daejeon Jungang Market to observe the system.

Hong Daeseop, the President of Daejeon Jungang Market Shops Association, said that
installing the electric fire prevention system in the market was the most memorable during his
tenure.

\
- =y
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Review 06.

“Many shop owners did not understand the system and were
hesitant to install it in their shops because they did not have
confidence in the product. But they started to understand and
trust the system as I shared my experience after installing the
system in my shop. I promote the system a lot to others after
experiencing fire prevention myself.”

[Interview with the shop owner]

00 Bedding at Daejeon Jungang Market

0, who sells bedding at the Daejeon Jungang Market, has experienced fire prevention after installing the
electric fire detection device in his shop. Since then, he has gained trust in the electric fire prevention
system.

After installing the system, the control center detected an excessive leakage current from his shop.

The dispatched electrician explained the situation to 0 and inspected the shop thoroughly with a testing
device. As a result, the electrician confirmed that leakage occurred from the outdoor unit of an air
conditioner installed behind the building.

The electrician informed the shop owner and took immediate action.

“The leakage was due to the overload in the unit as the technician who replaced the air conditioner had
neglected a cable in current and completed the installation. It might have caused a fire if I hadn't
installed the electric fire prevention system. It could have burned our shop and made the entire market
into ashes. Even thinking of it makes me terrified.”

0 were always anxious about fire as 0 worked in a traditional market where fire risk is higher than in

other places.
He knew well that a fire in a traditional market made mostly of wooden buildings 50 to 60 years ago
would burn down the entire market.

“I can now be relieved at home after installing this system. I am confident that this system will protect
my shop. Many other shops around me have also installed the system after listening to my case. I express
my sincere gratitude to FS Co., Ltd. for installing the system and Daejeon City for actively promoting the
smart city project.”

The smart electric fire prevention system is a device that has never existed before, so understanding the

system in households and shops is short. However, as the number of cases that have experience fire
prevention increases, the demand for installation of the system is gradually ascending.

< FS, Inc
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Review 07.

“I have experienced fire prevention in advance numerous times
thanks to the electric fire prevention system of FS Co., Ltd. I had
doubted the system when I installed it at first, thinking, 'will this
device be able to detect electric fire signs in advance and prevent
fire?' I couldn't believe "'how can a sensor smaller than a smartphone
prevent fire?' But now, I have become an enthusiastic supporter of the
system after experiencing electric fire prevention myself. I am pro-
moting the system to people around me.”

- [Interview with the market shops association president]
Lee Yongsu, President of the Taepyeong Market Shops Association

Lee Yongsu, the President of the Taepyeong Market Shops Association, actively promotes the
installation of the electric fire prevention system of FS Co., Ltd. more than anyone else. This is
because he has witnessed an actual case in which the system detected a shop at risk of fire
and prevented the occurrence of electric fire in advance.

“The sensor detected a leakage due to a plastic bag wrapped around the refrigerator's
compressor in the 00 Side Dish shop and leakage inside the water tank at a fish shop in the
market and prevented the fire. It has also detected an overcurrent at the outdoor unit of an air
conditioner at a Bedding shop and prevented the fire in advance. I was amazed at how fast
and accurate the problems were diagnosed and solved. I have great trust in this system.”

Lee Yongsu, the President of the Taepyeong Market Shops Association, constantly praised the
electric fire prevention system of FS Co., Ltd.

He praised FS as an optimal system that ensured safety for shop owners in traditional markets
living in fear of fire.

“As you know, the traditional markets are crowded with old buildings, which is difficult to
resolve the problems. Many shops are still using the power cables that have been used for over
30 years. Shop owners in the traditional market are usually older generations who are
insensitive to safety. Therefore, we thank the system for taking care of the issues quickly. I am
actively promoting the system in Daejeon and other market shop associations around the
country. I am proud to have a company with such amazing technology in Daejeon.”

Lee Yongsu, the President of the Taepyeong Market Shops Association, insists on the need for
the system in all traditional markets as soon as possible by sharing the fire prevention cases in
Taepyeong Market. He expressed his gratitude to the system developer for fire prevention,
emphasizing that "the thing that is scarier than a recession, inflation, and decrease in sales is
fire."

The smart electric fire prevention solution. - i-FireSens
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Do you still want to post-respond to electric fires
and safety accidents without knowing
when they will happen?

Prevent them in advance with FireSens.
The team of experts of FireSens will analyze

the sites of your company and provide you
with effective solutions. |

&

FireSens
The smart electric fire prevention system.

Purchase Inquiry : +82-10-4723-5254, +82-42-471-5215
Represented mail : bada0179@nate.com, fscomkr@gmail.com
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FS 20, Daedeok-daero 512beon-gil, Yuseong-gu, Daejeon, Republic of Korea ‘ ?'» Fs lnc
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