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1. High Tech Agriculture and Smart Farm

Need of Smart Farm

D,

® ISFE

/

» The demand for smart farms is rapidly increasing due to population growth,

climate change, aging of the rural population, and automation by the fourth

industrial revolution
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1. High Tech Agriculture and Smart Farm & ISFE

é What is Smart Farm )
1 )

» Smart Farm is a facility that can artificially control the cultivation environment (light,
temperature, humidity, carbon dioxide concentration, culture liquid) to produce high

quality crops stably throughout the year

&€ Structure of Smart Farm




1. High Tech Agriculture and Smart Farm

é Smart Farm Market

)

® ISFE

/

@ The global smart farm market increased up to 28,000 billion dollar and 11.8%

growth at 2015 and they may expect the extension up to 49,200 billion dollar.

@ The domestic smart farm market increased up to 9.6 billion dollar and 6.7% growth at

2015 and they expected extension up to 23.3 billion dollar.

Unit: 100 billiondollar World Market demand and vision
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1. High Tech Agriculture and Smart Farm

“ Korean Smart Farm Application Fields )

@ ISFE

8

@ A farm where information and communication technology (ICT) is applied to
greenhouses, animal sheds, orchards, etc. to remotely and automatically manage the
growth environment of crops and livestock properly with Smart phone tablet pc

Smart greenhouse

Maintain optimal growth environment of crops by
monitoring the temperature, humidity, CO2, etc.
of greenhouses and remotely and automatically
controlling skylight and nutrient supply through
PC or mobile

Smart orchard

Maintain optimal growth environment of crops by

monitoring the temperature, humidity, CO2, etc.
of greenhouses and remotely and automatically
controlling skylight and nutrient supply through

PC or mobile

Smart livestock

Monitor the livestock environment, such as
temperature and humidity, and remotely and
automatically control the timing and amount of
feed and water supply through a PC or mobile




1. High Tech Agriculture and Smart Farm

é Effect of Smart Farm )

/

» Productivity 40% 7, Quality 30% 1, Labor costs 30% |
Total incoming 60% 1

Example (Paprika) Example (Tomato )
] ] » Hwasun, (multi-span, 1.3ha)
(Srowth t eng:;’:;‘:mt - Yield increase: 65kg/3.3m2 — 101 (55% 1)
environmen K
management management cost - Labor saving: 8h/ day — 4 (500/ o l)
time (min) (min) - Energy saving: 35% |
270%
180min
Management
Time/cost

| Before After /

Ministry of Agriculture, Food and Rural Affairs, (2013, 2016)

Saving 94%
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2. Smart Farm Plant System / K-Plant

/0 Korean smart farm export model (K-Plant)

K-Plant is a smart farm system that combines a complex environment
control system based on ICT with a PosMAC greenhouse structure
based on WEF equipment

K-Plant

concept

WEF-based Smart farm
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2. Smart Farm Plant System / K-Plant

@ ISFE

-

& K-Plant Type

Category K-1 Type (Entry-level) K-2 Type (ICT O&M Level) K-3 Type (Auto O&M Level)
. - Process Management Automation
- . Productivity, Efficiency,
Goal Productivity and Convenience . . Integrated management of water,
Environmental Intelligence
energy and resources
ICT complex environment
Compo- | Smart link (Internet), control Resource integration management,
sition Sensor nodes, controller nodes Intelligent farming decisions, | robot farming
Cloud service
ICT complex environment control ICT-based complex Integrated water + energy
Monitoring of temperature, environment control management
humidity, CO2, etc. Sensor-based nutrient Robotic Cultivation Process
Core . , :
Equip- S.hadlng screen, flow fan, skylight, solut!on . N Management
I\(jlent sidewind control Intelligent Farming Decision ICT-based Greenhouse Control
Nutrient supply, air conditioner Making with Big Data GS1-based production, processing
control Wireless communication, and distribution history
Smartphone, Tablet PC cloud management
Concep
tual
Diagram




@ ISFE

2. Smart Farm Plant System / K-Plant core Tech.

4 € K-Plant Standard Greenhouse Structure
» PosMAC lightweight steel frame greenhouse

1.7 times durability, 5 times corrosion
resistance, 1.15 strength

PosMAC Steel Pipe

PO ZE Bg 74 &8
Secured durability of PO film

s

/ Hetidty

ZYY FXEER AF 20|
Easy to install due to the
prefabricated structure

AYHE THul =
Mibd 1.85 HYl E4
By Hanging Gutter
1.85 times higher
productivity

BE dA =
Standard design drawing

| o [
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Integrated Skylight
Switchgear

A 30
20
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Screen use
Reduced heating and
cooling costs
W
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Smart Farm Plant System / Element Tech.

® ISFE

-

€ K -Plant Green House Structure

* Taller, stronger (suitable for each crop), better environment than the old model.
* 30~40% higher yield than the old model, 90% level of glasshouse yield.
* Construction cost: 2/3 level of glasshouse

Mammoth type

senofn9919 silenld
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2. Smart Farm Plant System / K-Plant Core S/W

@ ISFE

/0 K- Plant Core S/W

program, complex environment control, nutrient solution recycling system

Complex environment control System

K-Plant core program consists of integrated control program, WEF base i-FDSS Service

i-FDSS service system integrated control System
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\ Nutrient recycling device
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2. Smart Farm Plant System / K-Plant core Tech.

® ISFE

-

@ K-1 Type (Entry-level ) Complex Environment Control System

SHEAN 0] MHEE 25517 0] A| A TAME EEH O 8 2 F 7| HCH
ll-”rﬁ W Eusauy
i a1 g EEL el 5
1.8 43 2 QB3 — s - “'!
1 WE3/eE d0HE] Q preerr
1B N 8 — s e ssase
Web r_’*"' = ’ ' / S P
s D _" | = am/
Ol A / f IR
) |Lu 2R i i " a /L R
s By l .
L T ~=—n o |
zﬁ%ﬂﬁﬁf&!ﬂlﬁ’? et A— i 3 |
- SEA5/EH 43 R T /
-EHEMA I sratzoi717] bt
ol AEE
oFol Xt 2 DA S YATEE AlAH ool ul SEEEHO AL M Ul el 2EEE

(SMART Fertilizer)

O @yeuyo= Egg?ﬂzﬂq”*n : =

Chungoh Smart Farm

N




@ ISFE

2. Smart Farm Plant System / K-Plant core Tech.

-

(S

& K-2 Type (ICT O&M Level)  Complex Environment Control System

Solution regarding realization of best growth environmental conditions such as

temperature, humidity, water, CO, through each element monitoring progress

KT—GlGA Smart Farm

Cloud

Server ga[eway

| PC

External weather station “ . _ E
x

= rding equipment: N
CCTV

Control Mcﬂ or

HEEEH I

Greenhouse controller

Soil information sensor




2. Smart Farm Plant System / K-Plant core Tech.

@ ISFE

-

& K-3 Type (Auto O&M Level)

Machine Learning Based Complex WEF control System

K-Plant Service Platform is a WEF base i-FDSS Service System that consists of water,
electricity, complex environment control, and nutrient recycling system.

> WEF base i-FDSS Service System

Classification by CNN
(Convolution Neural Network)

Intelligent G/W
AlphaCon2

Server

P

TCP/IP

<

TCP/IP
el

Modbus TCP/IP

a
\ 4

RS485 TR

Farming Control System
* WEF : Water, Energy, Farming

SmartFarm Environment Control

System

Energy Control System

Water Control Syétem

J




2. Smart Farm Plant System / Element Tech.

@ ISFE

-

€ Irrigation system

= Automatic irrigation

- Timer : 1-2L/plant/day, 4-12times

- Solar radiation sensor

- Lysimeter

- Moisture sensor (Tensiometer, FDR, TDR)

Selar radisficn SeRSEr

[FDR SENSER

\\ Ministry of Agriculture, Food and Rural Affairs. MAFRA

J
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2. Smart Farm Plant System / Element Tech.

/ ‘ Energy SaVing teChnOlogy Ministry of Agriculture, Food and Rural Affairs. MAFRA \
= Greenhouse heating

- Heating costs ratio to operation expenses: 30~40%
- Heating fuel: oil (84%), coal - wood(8%), electricity(6%), ..

- Renewable energy : geothermal (214 ha), Solar thermal (68 ha)

J




2. Smart Farm Plant System / Element Tech.

® ISFE

/
€ Energy saving technology

= Multi-layered insulation curtain in a multi-span GH

1233.3 t/10a

AB%

666.5

Non-woven Multi-layered

Fuel consumpiion (2/10a)

- Crop : green pepper
- Experimental plot: Non-woven (control), Multi-layered
- Fuel Consumption decreased by 46%, yield increased by 27%

\\ Ministry of Agriculture, Food and Rural Affairs. MAFRA




2. Smart Farm Plant System / Element Tech.

@ ISFE

a € Energy saving technology
« Package technology for energy saving in glasshouse
- Crop : paprika

- Package configuration: Geothermal source heater, aluminum multi-
layered curtain, root zone heating

=)
Ll : AL
I_ ’ .I Heé_ti;wg pe
Gecihermeal Seuree heelier Al mulii-leyered curiain [Rock heating

- Fuel decreased by 85%, yield increased by 12% (control : oil heater)

Ministry of Agriculture. Food and Rural Affairs. MAFRA

o




2. Smart Farm Plant System / Element Tech.

1 € Energy saving technology

Temp., Humidity, Light, CO,, Irrigation, |

Natural ventilatie

=

= Temperature drop: 6~7 T

* Humidification

* Low installation and
operation cost

Paint spray

\ Ministry of Agriculture, Food and Rural Affairs. MAFRA
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2. Smart Farm Plant System / Element Tech.

€ Nutrient Recycling technology \

The nutrient recycling system is sterilized with PLAZMA to reuse the culture solution,

Minimize the supply of nutrient components by measuring waste nutrient solution

— Minimize environmental pollution,
/ \ Reducing nutrient and cost saving
(s

\ etaelxE) /
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Circulating Hydroponic Cultivation System




2. Smart Farm Plant System / Element Tech.

@ ISFE

€ Cultivation technology

Hydroponics

Hangin gutter

In order to compensate for the disadvantages of the
existing fixed gutters, it is convenient to provide a
cultivating environment by installing a portable walk-in

gutter

EHYY (NOLE) 7Y AAH 24
BHEY/RULUR




2. Smart Farm Plant System / Element Tech.

@ ISFE

\
€ hydroponics cultivation area changes in Korea
3,500 1 ==O== T otal hydroponics area 31 84 [
3.000 - «+ ¢+ Hydroponics area per farm 2811 - 0.55
0.49 L maa
s 2,500- ' £
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2 - 040
9 1,500- o
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o | 0
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1998 2002 2010 2014 2018
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2. Smart Farm Plant System / Element Tech.

® ISFE

@ hydroponic technology
o Whet is ?

- Definition : The method of growing plants without soil, using mineral
nutrient solutions in a water solvent.
- Medium : Perlite, rockwool, clay pellets, peat moss, or vermiculite, etc.

= Advantages

- Growth is fast

- Better for the environment (less water)
- Make better use of space and location
- Saving labor and time

= Disadvantages

- Experience and technical knowledge
- Initial installation cost

Tomato grown on coir substrate
in hydroponics




3. Export Model of Smart Farm / K-Plant

@ ISFE

a : 3
€ Export Model Design
Package System of Water + Energy + Fertilizer + environment control
(a-farm, bandi, GIGA farm) system + greenhouse + Logistics + ICT
WEF based intelligent smart farm Narae-Bandi Korea Greenhouse
o = ] AU
Green house
PO film
Benlo type
Glass hou;e
Renewable energy + heat pump +
& heat storage tank j




3. Export Model of Smart Farm / K-Plant

@ ISFE

-

€ K- Plant Export Model h

Smart farm, processing, storage, distribution facilities and intelligent operation
management platform (S / W), cultivation technology, shared business model

K-Plant (WEAF) Intelligent platform

* Lightweight steel-frame Environmental control +  Collaborative Smart Farm
greenhouse Al based cultivation Chain Service
*  Water & Energy & Automation * Smart Farm Training Service
& Fertilizer (food, farming, etc.)
Start-up consulting, etc.

Cloud
Server  gateway

External weather station ) ) i )

& N
rding equipment, \,v
cerv I

Control Motor E
TR
s sl
\

@ N © \ Greenhouse controller
| i' l s \

Temperature=
midity

Nutrient sup PN TS Soil information sensor




3. Export Model of Smart Farm / K-Plant

@ ISFE

-

WEF-based
greenhouse

farming tech.

Standard Model

Auto greenhouse

Hanging cultivation and
Hydroponics

Circuit type water supply tech.
various energies source

WEF-based greenhouse including PosMAC steel structure, Water
circulation Tech. and high efficiency energy tech. Environment friendly

Element Tech.

-

New material steel structure ]

A&

= PosMAC material based greenhouse structure

_ Water circulation tech. J

e sensor based demand expectation

* ICT base water controlling system

( High-efficiency energy tech. ]

*  Multiple heat source heat pump system

Environment friendly farming tech. J

* Nutrient recycling base hydroponics system

*  Water Reuse base Aquaphonics farming

e Environment-friendly microorganism farming

.




3. Export Model of Smart Farm / K-Plant

@ ISFE

r

€ K- Plant Export Model - Expended system architecture

Irrigation System

Water
treatment
device

Multiple water resources

ot=Xxcl+

Sewage treatment water reuse

Water < =
saving
system

. Nutrient recycling Syp

Smart Farm

Growth Monitoring

% Smart Control

I Automation

IHigh-efficiency energy system

Heat Pump Cogeneration power

ny =

+8Y NS wad|

GEWD

Geothermal heating and cooling system




3. Export Model of Smart Farm / K-Plant

@ ISFE

K- Plant Structure
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( € K- Plant Export Model - Key Technology

Water Reuse
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combined heating and
cooling
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Heat pump + heat

Water cycle utilization 90%

7 s, 1 aa
DR S T E

storage tank

A= I

Fuel cell cogeneration!
power generation
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@ ISFE

3. Export Model of Smart Farm / K-Plant

-

i 28
(iziz: B9 §8)

-

€ K- Plant Export Model - Smart farm Greenhouse complex

» Complex build including high tech., energy supplement, and logistic center

ENtE 27 :0.5ha

FFEREI 7008 = 4

2
LPG A Za & : 308
COz® 3 : 30F x 27]

Glass type Greenhouse Complex(10ha)

#?‘i s

o

Xy o
| a8

LRIL 2% ]

Plastic green house colex model

- Smart farm remodeling rc




3. Export Model of Smart Farm / K-Plant

@ ISFE

(

: : A
€ Smart Village Project Proposal : Rural New town
> 1 hope that your nation, Myanmar would start this smart village project
near future by help of Korean ICT technology
=\ Renewable Energy
L e s
P




4. International Corporation Strategy

@ ISFE

e € Smart Export Research Group Network

> We have many organizations as KRC Overseas business Office, MAFRA
International Agricultural Development Project, etc

KRC Overseas business
Office
Overseas technology

service business

Guality
Produst Lite Supply Chain Custemet Relationship Management Enterprise Resource
Management Systerm Flanning

Cyecle Management Manogement

PLM [ SCM CRM QmMms | ERP
‘M-IA!FF!'A \ HM-Saas (Internet Of Service)

International Agricultural
Develo‘pmeht!PEroject —
< e I—_'J—».__ ':I 1}

UANTE e

App Program - :
I  WEF—FDSS
e Internet of Things (K- B E)
MAERA nrernet o Ings sEC=
N Controller X Mobile Device

Intergovernmental Smart Earm: .  Actuator

Cocgperation Project
Green growth law
Greenhouse gas reduction project




4. International Corporation Strategy

@ ISFE

(@ Cooperation Strategy and Financing Plan

» Utilization of oversee infra and corporation institute

KRC Infrastructure : International cooperation (technology , farm), overseas offices etc
Partners : Export-Import Bank (Foreign Economic Cooperation Fund, EDCF) and Koica , ODA
The International Agricultural Cooperation Project is the MAFRA, ODA, IDB

> Searching BO®usiness opporanityy through overseas corporation project

= (Koica) Promoted export of smart farms in connection with farm development and construction
support projects in agriculture, forestry and fisheries sector
= (KDB Korea Bank) Identifying and promoting Korean countermeasures against climate change

= (Private-public) Co-financing of enterprises and institutions and public-private partnership projects

» Corporation between smart farm project and GCF project
= (2016.10) Approved by the 14th GCF Board of Directors on the Korean model of climate change

response model including smart farm
= (Business model) Smart farm, renewable energy + ESS, eco-friendly energy town, etc.

Customized support to improve climate adaptability of agriculture in developiuig countries

(can be linked with electric power supply business

\
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4. International Corporation Strategy

@ Global Reach- Consulting Services )

Accumulated
120 projects

Current Projects
(27 Project in 16 Countries)

S. America Africa Asia Total Sum
Since 1972

Participate in
Technical Consulting Services

: 0JT more than 3,000 trainees Irrigation and Drainage
Flood control & watershed management
Rural community development, etc.

120 Projects Since 1972

Total Contract Amount :

USD 98 Million $
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4. International Corporation Strategy

-

¢ Conclusion

1. Iintroduce you about the K-plant Smart farm Technology and model today.

2. I think your nation Myanmar need to start the agricultural innovation
project by help of Korean ICT technology as I introduce you today ASAP.

3. If you decide to start the new Agricultural Innovation project that you
would start by help of our team will help your nation’s development very
fast and high income situation. I think this is the same target of your
national government now.

4. 1 hope this proposal could help your national agricultural policy and your
farmer’s life improvement and national income in the end.

J




Thank You !

k "— Korea Rural Community
s COrporation

9 ISFE Director of Intelligent Smart Farm Export Research Group Dr. Kim, YoungHwa

Research Agency

kimyh611S@gmail.com, kimyh611S@ekr.orkr



1. High Tech Agriculture and Smart Farm & ISFE

“ Smart Farm generation division )
e A\

Mot R EHUA

Farmers control greenhouses
directly remotely through image

“Farm work more comfortable by smart technology”
Relieve out of tied time and space to control greenhouse environment

: T @ e
Greenhouse environment can TV
be automatically controlled E g

=)

;b‘_ Fas e "Hl
“Increasing productivity and quality by smart technology”
Upward leveling of farming skills by analysis of big-data and advanced prescription

Optimally control energy of smart
greenhouse system and robot
farm work

“Developing agriculture industry by Korean smart greenhouse”
Entering global market by adjusting international standards




2. Smart Farm Plant System / Element Tech. @

ISFE

s
> K-Plant : PosMAC

POSCO's steel-frame greenhouses are equipped with an integral opening /
closing device Greenhouse Improvement of Greenhouse Environmental

Control Conditions

Durability 1.7 times,
Corrosion resistance 5 times

——okeNE] ER(RASY - =
posAC 28 u Strength 1.15 times

Steel

> Integrated type opening / closing device

20
31

. . 10 108 L )
- 34
. 32 |
38 T T < A ¥ A wd SR 4 %
L z \VAVAVAVAV/\VAVAVAVAV | \VAVAVAVAV/\VAVAVAVAV/
LanN
37 35 36 34s3ls

" L .
B L L T DT R
e e e

PosMAC steel-frame greenhouse

» Easy construction with prefabricated structure

N




@ ISFE

2. Smart Farm Plant System / Element Tech.

/0 Plasma sterilizing water h
Realization of eco-friendly agriculture by controlling pesticides using plasma sterilized water

» Manufacture principle » Sterilization and Active Water

H* + OH-
H,0 » .
_l’_
on|
Nacl
» Na "+ -l

» Infiltration Sterilization Principle

Hcol penetrates and destroys cell walls Liquor, nutrition
Physically destroy DNA inside T T
Make lonizig Water and ;
e Nanobubbles and :

Water Supply

o

Root development
Increased absorption
Waterborne Disease

Prevention

L\ , : : . - : = -

Cell wall
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2. Smart Farm Plant System / Element Tech.
e A




