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발표자 노트
프레젠테이션 노트
BioCOEN Introduction
BioCOEN is a company with technology that combines LNG's energy sources into various businesses. 

As you can see, BioCOEN has technology that can be applied to many areas of business. BioCOEN’s technology, which makes the most of LNG's energy, is a way to connect and promote various large businesses.



Future Food Business

Quick Super Freezing

asF ( BioCOEN s core technology that converges new renewable energy and LNG cold energy of -162°C,
which is supplied into a cryogenic quick freeze chamber, freezing all fresh food under temperatures
QUICK SUPER FREEZE of -60 to -80°C

Before Freezing Ice Crystal Formation Ice Crystal Growth After Thawing

Prevents destruction of
cell, nutrients

(ISF)

QUICK SUPER FREEZE

Maintains freshness,
flavor, nutrients

: Causes food
Conventional dryness/hydragogue

Freezing Worsened flavor, taste,

texture

@ Round Cells :", Damaged Cells © Ice Crystal

-

Toward A New Energy Paradigm |  BioCOEN



발표자 노트
프레젠테이션 노트
BioCOEN’s Future Food Business
QSF, Quick Super Freeze, is BioCOEN’s main future food business that utilizes ultra-low temperature of -60 to -80°C and cold energy generated by LNG to produce and distribute food fresh as well as preventing quality deterioration for a prolonged period that is not possible using traditional freezing methods.

Research on the food business utilizing ultra-low temperatures has been continuously conducted from the past to produce products at a new and different level from conventionally frozen foods. 



Future Food Business
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발표자 노트
프레젠테이션 노트
However, there is a problem in this equation, energy cost - power supply via electrical energy to run ultra-low temperatures is incredibly expensive, making it almost unfeasible in a business point of view. And today our solution to this problem is utilizing cold energy supplied by LNG. In the process of liquefying natural gas into LNG the temperature drops to -162°C and this is our key solution to reducing energy costs by 80%.


Future Food Business

Advantage
. . Preventing Oxidation
@lhzmg LNG Cold Ener@ Greventlng Cell Damag§ Greventing DehydratioD
Reducing Energy Costs by 80% Maintaining Taste and Nutrients Maintaining Freshness

Conventional Freezing
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Tissue cells are healthy and dense

Tissue cells are healthy and dense Tissue cells are severely damaged comparable to fresh cells
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발표자 노트
프레젠테이션 노트
In reality, these ultra-low temperatures were only feasible enough to use at the level of producing space food for astronauts, but now through utilizing LNG cold energy we can operate factories that can produce high quality ultra-low temperature frozen products at an industry scale for everyone to enjoy, pioneering a new market for the food industry.



Energy Supply

Conventional Energy Supply Vs. Energy Supply

Time for change?
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발표자 노트
프레젠테이션 노트
It is not just about the feasibility - the energy supply of traditional frozen food businesses is mainly through the use of fossil fuels and nowadays this is facing many costs and environmental constraints. 


Energy Supply

LNG Supply Procedures
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발표자 노트
프레젠테이션 노트
LNG is liquefied to -162°C for transportation and this supplies the cold energy to make the ultra-low temperature of -80°C possible from the conventional -20°C. It is a new technology that reduces the damage to the sea and saves fossil fuels by utilizing energy that was previously discarded into the sea.



Energy Supply
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발표자 노트
프레젠테이션 노트
LNG contains 200 kcal/kg of cold energy and the energy available for use is about 80%. BioCOEN's Future Food Energy Gyeongnam headquarters is building facilities that utilize 3.4 tons of LNG per hour. 

This is an amount that can produce more than 35,000 tons of high quality ultra-low-temperature frozen food per year, and in the near future, we will branch out into other major areas of South Korea in addition to the Gyeongnam headquarters.




Carbon Neutral Renewable Energy

Future of Energy - “Carbon Neutral Hydrogen”
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발표자 노트
프레젠테이션 노트
BioCOEN’s Carbon Neutral Renewable Energy
Currently, LNG is replacing fossil fuels in various business fields such as engines and power generation with clean energy, and among them, hydrogen fuel cells are classified as renewable energy. 

At BioCOEN, LNG supplied with cold energy is used as a raw material for renewable energy generation through hydrogen fuel cells. Through this, electricity generated is about 20 Mwh, an amount enough to supply electricity to 48,000 households, which is at the same time carbon neutral – a global trend.





Carbon Neutral Renewable Energy

Future of Cold Storage - “Carbon Neutral”

S
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발표자 노트
프레젠테이션 노트
In addition to this, not to forget what was previously mentioned, cold energy generated in this process is 5Gcal/hr, which fuels the ultra-low temperature food part. But we will not stop here, but also introduce various renewable energy measures such as solar power and wind power to this process to join the global carbon neutral trend further.
 
Through this, the direction of the BioCOEN’s business model is clear - to utilize the energy generated from LNG to converge various businesses together in a carbon neutral way.




Application as in Gyeongnam HQ

Gyeongnam HQ

. . : Cryogenic Quick Freezing Distribution Center /
Location: Gyeongnam o . 2 Total Approx.
» o Hﬁdoni District f7site Area: AApprox. 62,000m ¥ Cost USD$131Mil. HydrogenFuel Cell/Smart Farm

Solar @ Generated with renewable energy
Power

Smart temperature control system
ESS °ins'called

Fuel @ Using renewableenergy — Electricity/heat generation
Replaces auxiliary electricity and revenue
Cell ° generation through outside sales

Y

\

j \

1@ 8l @ Cold and heat supplied with fuel cell waste energy
Farm @ CO2 produced from fuel cells supplied —carbon neutrality

.

= QSFPM(Processing & Marketing) Center
- Cryogenicquick freezing/processing: 4,000T /year
- LNG cold energy supply facility : 3.5T/hr
- Fuel cell : 20Mwh

- Smart Farm : 16,530 m?
- Solar Energy/ESS : IMwh / 5Mwh (expected)

(O]VITel' @ @ -82°Ccryogenic quick freezing —maintain freshness
FrgeZ_ing @ Cost reduction using LNG cold energy
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발표자 노트
프레젠테이션 노트
Application as in BioCOEN’s Gyeongnam HQ
Now that we have solved the ultra-low temperature part, let us solve the rest of the equation in supplying power to the rest of the plant and, again we have a solution – FEMS and ESS. 



Application as in Gyeongnam HQ

Gyeongnam HQ - FEMS + ESS Model
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발표자 노트
프레젠테이션 노트
While utilizing electrical energy from external sources for actual plant operation the FEMS and ESS combination can help us achieve the highest efficiency.


Application as in Gyeongnam HQ

Gyeongnam HQ - FEMS + ESS Project

T A Supply of 3MW FEMS-ESS Energy New Industry Convergence System

* EMS linkage and emergency power generation functions through ESS are generally
established in new energy new industries

* Aim to spread success stories by creating a business model that combines energy
. management technologies

Project Goal

* Maximum peak power reduction and maximum load management through ESS and

FEMS construction to achieve optimal energy environment and provide a stable and

economical power energy environment by controlling the overall power energy in the

Gyeongnam HQ ESS Capacity customer
) ggtstego:gf(vv\(, BEERAGUEE] - June 13t 2022 ~ December 24th 2022 (6 months)

Department In charge * Korea Energy Agency

* BioCOEN

} Participating Organizations ERIRerNPET e

USS$ 1 Million ESS Project Cost
70% Government Funded
30% BioCOEN Funded

* Total Project Cost : 1.38 Billion Won (US$1.02 Million)

Project Cost

* BioCOEN Project Cost: 413 Million Won (US$0.31 Million)
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발표자 노트
프레젠테이션 노트
BioCOEN’s Gyeongnam HQ project consists of a 3MW battery and 1050KW PCS with a project cost of about US$1 million of which 70% is government funded.


Increasing Efficiency.

Increasing Efficiency?

Y EIE
@]

EFFICIENCY QUALITY SPEED COST

{All About “Increasing Efficiency”}
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발표자 노트
프레젠테이션 노트
Increasing Efficiency. <Period>
So what is the core to all of this? I guess you have heard this too many times but we believe that energy is all about “increasing efficiency" and as I describe next the two main pillars of the Gyeongnam HQ project is indeed all about “increasing efficiency”


Increasing Efficiency.

Electricity Tariff - A Korean Primer

'NO SLEEP TONIGHT $50,000

WHAT IS A RED-EYE FLIGHT? | A flight that
is scheduled to depart late at night. The

This much gets
term ‘red-eye’ refers to the symptom of red taxed at 22%

eyes caused by fatigue or late night travel
ADVANTAGES OF RED-EYE FLIGHTS

| » Low airfare ; > Helps cut
= . down on overnight Thi h get
hourtrafier | hotelcharges " taxed at 2%
BT |
| This much gets
taxed at 10%
$0 1
[ Tesla (EV) Taxi ] [ Red-eye Flights ] [ Tax Brackets ]
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발표자 노트
프레젠테이션 노트
To familiarize you first with structures specific to the Korean market and to depict a very simple explanation about Korea’s electricity tariff structure it is simply put as:
Taxi (a Tesla): base tariff + usage tariff + electric vehicles have tax breaks 
Airplane: red-eye night flights are cheaper
Income tax: the more you earn the steeper the rates


Increasing Efficiency.

@ Cost Efficiency

ESS g5
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[ Base Tariff Discount ] [ Off-peak Late-night Discounts ] [ Peak Shaving ]
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발표자 노트
프레젠테이션 노트
So now that you have understood the Korean electricity tariff structure in three words – here goes the application for our Gyeongnam HQ project
 
First, “cost efficiency” utilizing the nation’s electricity system and scheme consisting of:
Discount on the base tariff with ESS-specific tariffs
Discount from utilizing discounted off-peak late-night tariffs
Limiting tariff bracket increase from controlling the peak
And of course
Preventing further cost investment for installing emergency generators


Increasing Efficiency.

@ Energy Efficiency

N (x;q, )’;'q) ——without ESS

—With ESS
) Vi v
/ (qu, yo q )

Voltagé quality |
improvement !

b,

E 5 A A
1 . oltage stability improvement
[ Stable Energy Supply ] [ Securing Highest Efficiency ]
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발표자 노트
프레젠테이션 노트
Second, “energy efficiency” by streamlining the supply of energy
Stability in the supply of energy: energy available at all times and in emergencies
Security from employing the equipment that is certified and with highest efficiency 

And by summing the two up and “increasing efficiency,” it is expected to reduce our bottomline project operation costs above 50% and of course not to forget the added synergy that is priceless.



Energy in a Cold Chain Perspective

Cold Chain?

[ Production ] [ Storage ] | Processing I [Transportation] [FinalConsumer]

< | The Entire Process is The Complete Cold Chain >

ot

[ @ The Supply of Cold Energy ] [ @ Maintaining The Supplied Cold Energy ]
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발표자 노트
프레젠테이션 노트
To sum up, now if you think about cold chain, the most important point that strikes us from the beginning to the end of the chain is how to maintain freshness until the product is consumed.
 
The solution may come from electricity, otherwise it can be a warehouse, it can be an airplane, it can be a ship, it can be a vehicle. 
Everything must fall into the cold chain to complete the chain. It's especially important in special cases like us who make ultra-low temperature products.
 
In our cold chain case:
Providing adequate cold energy should be the first priority
Next is how to maintain the supplied cold energy


Energy in a Cold Chain Perspective

The Ultimate Answer
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발표자 노트
프레젠테이션 노트
I have the one and only answer to this – money. Money is good, money solves everything, nothing else is needed – was I supposed to say that? Let me try again


Energy in a Cold Chain Perspective

The Ultimate Answer
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발표자 노트
프레젠테이션 노트
I have the one and only answer to this – “saving” money, a.k.a “increasing energy efficiency” is saving money and this ultimately allows us to complete a whole new cold chain. 

We would like to raise the bar for the cold chain, and to maintain it ultra-low from start to finish, since if any one part of the cold chain collapses it might as well been never there. 


Energy in a Cold Chain Perspective

Synergy, Synergy, Synergy.

@W T

[ Gyeongnam QSF HQ ] [ FEMS + ESS 50% SAVINGS hpao
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발표자 노트
프레젠테이션 노트
Of course, we don’t stop here and in addition to increasing energy efficiency, we are working on many other ways. 

For example, we are researching PCM transport vehicles with LNG engines and ultra-low temperature goods vehicle loading front rooms, but energy optimization is the most necessary condition in all of this.

As a result of our research, the electric energy cost of BioCOEN’s Gyeongnam headquarters, which combines FEMS and ESS, is expected to have a significant impact on the efficiency of the ultra-low cold chain and of course maintaining quality.




Energy in a Cold Chain Perspective

Next Step?

Environmental
Social, and
]|||||| Governance

ESG

[ Existing Warehouses ] [ FEMS + ESS
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발표자 노트
프레젠테이션 노트
In addition, FEMS and ESS technologies are expected to be the most important way to reduce energy costs and secure product quality by combining them with existing frozen warehouses currently in operation, which is the next step to be developed to share a piece of this coldchain the ESG-way.


Thank You!
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 BioCOEN

3rd Floor KBO Building, 278 Gangnam-daero, Gangnam-gu, Seoul [Seoul]
RM906 U-TOWER, 120 Heungdeokjungang-ro, Giheung-gu, Yongin-si, Gyeonggi-do  [Gyeonggi]
RM508 Institute of Advanced Convergence Technology, 70 Dongnae-ro, Dong-gu, Daegu [Daegu]

Future Food Energy Convergence Center, Daesong Industrial Complex,
Geumnam-myeon, Hadong-gun, Gyeongsangnam-do [Gyeongnam]
www.biocoen.kr [Website]
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