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Organic waste biogas & organic fertilizer

production business proposal
(Facility capacity 1,000 tons/day)
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Overview

1.1 Resource circulation system.
Energy

production.

digestion system.

.rganic wast. [ Anaerobic ]

Biogas. [CH4]
CDM/Sales
Electricity / CNG /
Hydrogen
Waste heat /
Heating

Organic crop
cultivation.

® Livestock manure/
Animal carcass

® Food waste

® Agricultural by-products.

® Forest waste.

® Sewage sludge.

® Household waste.

Fertilizer

production.

et S T

..-‘"1. -u-in-" ";ﬂ'r

animal carcass Organic liquid
fertilizer.

Organic compost.

Eco-friendly / resource circulation.




1.2 Business Goals

Business

name

1,000 tons / day

( J Liquid Fertilizer facility

Processing

capacity

Facility scale

@ Separator for Recycling

( J Biogas facility ( J Composting facility

Area Total area Energy facilities Recycling facilities

Decision at
design time

Decision at

2
120,000m: design time

¥ It can be changed in basic and detailed design
¥ The business site is provided by SPC Corporation in the United States.

Organic Waste Renewable Biogas & Organic Fertilizer Production Business

Budgetary

Construction 36 months (based on permission

period

License& Certificate)

( KOREA BUSAN FOB)




overview

1.3 Business Purpose

e Realizing Eco—-Friendly Clean City

e Solving local waste disposal problems — Rationalized integrated management

e Increase job creation for local residents

e Promoting rural vitality and fostering low carbon green industry — Creating high
profit

e Adapt to climate change and strengthen international policy cooperation

e Improvement of water quality for keeping the regulation of living and livestock

wastewater wastewater discharge standards




overview

1.4 Industrial Performance

- Improvement of living environment and establishment of energy

independent town

Expectations

of Power

Production
of Biogas

N4

License for Selling

Liquid
Fertilizer

- Increasing farming income, creating jobs for the local residents

- Growing resource circulating green industry

» Replacement Of Chemical Fertilizer By Recycling Of Organic Waste

Selling

Production

Production

Supply to farm

Waste Heat /
Waste Hot Water

Compost
Production

Food Waste

— Higher Income Expectation Of Farmers By Producing Organic Compost And Liquid Fertilizer
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1.5 Economic performance

® Resource Circulation Liquid 700 ton / day (231,000 ton / year)

® Environmentally friendly composting 200 tons / day
(66,000 tons / year)

| = 489 CO? ton / day reducti
Secure CDM CO2 sales on / day reduction
= (178,485 CO? tons / year reduction effect)
High- = Separation of CO2 and CH4 purification
\ income e ——. =0 2 0
i = CO2 recycling for nature recycling
TR - 110,000 kW /day
production (110 MW / day x 365 days / year = 40,150 MW / year)

Waste heat
[ = 33,110,000 kcal/day

Resource circulation Green
town composition -
Fertilizer
eclamation sale

1,000 ton / day

-Food waste
-livestock manure

y P
40,150 MW / year




echnology

© Biogas plant DBES construction method comprehensive design book

The anaerobic digestion DBES method is supported by the Ministry of Agriculture and Forestry for the localization and development of
biogas plant R&D ( NO1: completed in April 2005 ~ March 2007)

NO2: May 2007 ~ April 2010 ), secured source technology & received national DBES certification for new technology.

DHM source technology was established through R&D (NO3: 5 years from 2011) for high-efficiency commercialization development of
biogas plants supported by the Ministry of Environment.

It is a waste new and renewable biogas plant technology that has been proven reliable by DHM's experience in field installation,
operation and management of 9 demonstration plants.

100% of the plant's core equipment has been commercialized locally, and it is possible to shorten the delivery period for new plants,
simplify maintenance and respond quickly.

The biogas plant design factor is a biogas plant optimization design system that applies the operating factors established by DHM in
various installation site environmental conditions for 16 years.

Gimje Green Village (completed in 2011) supported by the Ministry of Agriculture, Food and Rural Affairs/Rural Development
Administration, and Hongcheon Eco-friendly Energy Town (completed in 2015) supported by the Ministry of Environment were designed,

manufactured, and installed biogas plants as a construction company. , DBES method.




as Plant Production Process Cha

© Anaerobic digestion method (DBES) process using life garbage
- Bringing and pretreatment equipment - _ Anaerobic Digester A/B/C/D - - Gas refining and power plant -

E Electricity
PPN T snnaaBe o qeeeasDe and waste
heat
Bringing household Entrance of

' production
garbage garbage Anaerobic Anaerobic Gas storage DSl dehumidifier generator
digester A digester D tank tion device

Compost production plant -

Recycling cans, Regyc!ing
plastic, bottles Building
: g Materials
k Household garbage :
separator
r * r i
e oy Anaerobic Anaerobic ~ High-speed Centrifugal ; Compost
M 2N & TR L digester B digester C fermentation dehydrator Coggﬁ:tlng production
tank : Y facility
= |___________________"__" .
SSSSSSSSS . Foodstuff Bringing — - - i, A
Room Liquid production facility — .
\l' | ['N Compost
= / production
Pot Compost Automatic
Liquid The liquid The liquid productlon selector packing machine
fermentation tank > storage = storage L

tank A tank B

Feed hopper

J
qb Odor removal equipment
® = - . N
- | Admission | | AR z?gaee;gg: =
J: 1 E_> equipment plant ') whi Atmospheric
; i — i i g = release
- Mixed i Liquid Three-st: iochi
Crushin nL=e) Composting || X ree-stage Biochip
maching crusher equalization . equipment fermentation Power plant solution cleaning adsorption
tank facility tower . tower
—p roFcc:::in ! Input and pretreatment ~ Application method: DBES © Gas storage capacity: more ~ Treatment method: 3step  Production method: Sludge Rigductiopupetiodaldauid
semmm Y pB =2 equipment Storage tank method, 2 phase middle than 3 hours chemical cleaning + Soil solid fuel fermentation tak“i /ngwd
10gas capacity: 3 days temperature (35 °C) anaerobic - : microorganism : - storage tan
— compost ! . y . i i I . . Equipment configuration: |
= T Device Configuration: digestion, HRT 30 days (Gas|purification}system; Suitable for processing qcor")nposting resgervoir i lid
—_—— Liquid . Household waste sorting place, Device configuration: Desulfurization device, complex odor (acid, alkali, compost separator, ' Device cgn |gutrat|otn Diffuser,
=] i o iy
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3.1 Life Garbage Recycling Screening Process

Glass Bottles, Heavy Beef Vinyl, Compressor
Crane For Large Paper, (Plastic, Iron), Low : Paper - —
Input Chalkboard, Residue, Specific Gravity (Vinyl, s £ " s
ety - i = Low Specific Gra
RECIable | % DICtBIgQary Breakout == w:il;:t-ed Recycled Product Sorting 17213 (Ot
: o Ballistic Stick Conveyor y

Selection Of Glass Bottles As
Color (Transparent, Brown, Green)

Save
Glass Bottle Recyclable
Sorting Conveyor Take Out
Automatic
Sorting Machine
Iron, Aluminum
Bring Selection Selection
Styrofoam Plastic, Iron, Magnetic ,  Aluminum
i, s Aluminum, Etc. Separator | Selector
- = ” Take Out ,
Storage p——
Tank - g ; Comprresso E Compression

= =

Straw Filling

Conveyor l — Gobis Heavy Recycled
Sensible Products Sorting S Take Out
Containers J Conveyor
Save Take Out r

Dictionary Box Large Paper, Corrugated Cardboard, And Residue.

Non-weighted

Ballistic Stick They Are Classified Into Three Types: Glass Bottles, Heavy Beef (Plastic, Iron), And Low Specific Gravity (Vinyl, Paper).




uipment

3.2 Pretreatment Equipment
@ Classification Of Life Garbage Sorting Facility

[P

Bringing
Household
Garbage

@ Recyclable Goods Sorting Facility

Sorting

Automatic J
Machine

-

—
=l
|

_-1
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Entrance Of Life Garbage

—-Usage: Picking Collected Life Garbage And Selecting
—Type: RFID System, Sealed Structure
—Capacity: 1,000 Tons / Day

Crane For Input

—Usage: Crane Putting Life Garbage Into A Sorting Hall
—Type: Articulated Tongue Crane
—Capacity: 100 Tons / Hour

Magnetic Separator

-Uses: Automatic Sorting Of Iron Cans By Electromagnets
—Type: Electromagnet Selection
—Capacity: 100 Tons / Hour

Semi-automatic Compressor

-Uses: Equipment For Compressing And Binding Vinyl,
Paper, And Cans

-Type: Semi—automatic Hydraulic Type

—Capacity: 100 Tons / Hour




ent

a storage hopper

3.3 Food waste pretreatment facility

—Use: Food storage function
—Type: Closed hopper + skew conveyor
—Capacity: 3—day storage capacity

crushing separator

-Use: First wash food in a certain size (vinyl,
foreign substances)

-Type : Rotor Sorting Crucher

—-Capacity: 50m’/h

—>

micro shredder

[ a food storage ] [ Crushing sorting Micro J a pulper ’]

hopper machine shredder agitation tank — Use: Second fine grinding of food

- Type: Double hammer mill
- Capacity: 50m'/h

a pulper agitation tank

-Use: Specific gravity separator (shells, metals,
bones)

-Type: Cylindrical self-standing type (ribbon
type stirrer)

ﬁ::! 3 AFT - - Capacity: 50m'/h

a ?vast.ewater a waste d_1sposal mixed equal
bring—in room machine tank

a waste disposal machine

-Use: To remove foreign substances from
livestock excrement

-Type: Closed drum screen

- Capacity: 50m'/h

11




3. Major Equipment

3.4 Characteristics of DBES Anaerobic Digestion Method

HOIZA REZE >

IASE OlsEE

yES ABIOYSIR
0|5HIB SR

Pure domestic anaerobic digestion technology (DBES method) completed with high efficiency hydraulic agitator

 Biogasification facilities installed in Korea lack residence time due to the deposition of solids in the fire extinguishing tank,
deterioration of fire extinguishing efficiency, There are many difficulties in managing the operation and management of
anaerobic digester at the biogas plant site, such as a decrease in biogas production.

High efficiency hydraulic stirring fermentation technology, which is a key factor in determining digestion efficiency!!!

» The DBES biogasification facility prevents deposition by inorganic solids by applying a high—efficiency hydraulic drive
stirrer in the digester By improving problems such as suppressing scum generation and maximizing gas volume, the
operational stability of eight demonstration facilities is improved even at TS10% or higher
It is a proven domestic commercialization new technology system that has received NEP certification for new national
technology products through strict on-site facility screening by the National Institute of Technology and Standards.

12
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Equipment

3.5 Efficiency Of DBES Method

Specification Of DBES

Of Agitator

Hydraulic Drive Unit

—-Hydraulic Power Generating
—-Supply Hyd. Oil To Agitator Motor
-Free From Explosion/Firing Acc.

Hydraulic & Submersed Agitator
-Up, Down, Left And Right Rotation

Heating Pipes

e X —Indirect Heating
=== === -Install Heaters
£ -Using Of Wasted Heat

1-phase Anaerobic Digestion

—Preventing Total Damage
Of The Plant Due To Sludge

-No Agitation Dead Zone Occurs
—-Agitation Of Highly Concentrated

Sludge Is Available

Category Operating Factors Characteristics

Digestion Type y

Digestion .
Duration (HRT)

Heating Type
Agitation Type 5

Operation o

Temperature, Ph

1-phase Wet Type Anaerobic Digestion

Acid Fermentation : 15 Days, Methane
Fermentation : 15 Days

Indirect Heating (Using Recovered
Waste Heat From Co-generator)

Hydraulic Driven Submersible Agitator

Middle Temperature Digestion (38 C),
Ph6.8~ 8,0

Blocking
—Parallel Operation Of Six
Agitators

* Favorable To The Appearance Features Of Domestic Waste

* Incoming Organisms— Applying Microorganisms— Excellent Microorganism And

Driving Condition Stability

* Reduce And Prevent Microorganism Impact And Extinction Respectively

* High Efficient Agitation Of High Concentrated Sludge, And No Malfunction

* Storing Temperature Of Food Garbage Is Similar To Middle—-temperature
Applying Of To

Microorganism Is Effective And Stable For Biogas Production

Digestion Condition; Middle-temperature Digestion

13




jor Equipment

Propeller Agitator Installation Diagram

turn left and right

Jojsuea]

The propeller hydraulic driven agitation method is an anaerobic digester—exclusive stirrer and is the only product in

Korea that has received NEP (New Product Certification) certification..

summary

« A method of stirring by installing a movable hydraulically driven propeller inside the
anaerobic digestion tank.

« The stirring position can be controlled by automatically driving the agitator up, down, left
and right.

*Main components: hydraulically driven propeller agitator, hydraulic unit, hydraulic hose, left

and right vertical movement device

« Realization of complete stirring (NO DEAD SPACE)

- Enhancing digestion efficiency by inducing sufficient contact and homogeneous reaction between
influent water and microorganisms.

» Maintain a uniform fire extinguishing temperature (38°C upper/lower temperature difference less
than £0.5°C).

« There is no sedimentation or sedimentation phenomenon at the bottom of the bottom.

» Prevention of precipitation of inorganic solids (FS recovery rate of 95% or more).

« Possible to remove scum (no need for a separate scum removal device)

- energy cost savings

» Power cost savings through intermittent operation with strong stirring force. (15-minute
operation-%45-minute stop, 24 times/day operation)

« Agitation intensity can be adjusted according to the inlet substrate (agitator 50~1,000 RPM).

« Securing durability and safety

» Non-motor type, short circuit and explosion hazard protection.

SNIE T

*There is no power part in the digester, so maintenance is easy. 2y, D(“" R

14




Hydraulic Agitator

Horizontal
flow
Existence

t

Flow Pattern At Top Side Plane

Conventional Agitator
Driven By Electric Motor
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3.7 Hydraulic Stirring System Flow Analysis

(On The Basis Of 1,500ton Stored Digestion Tank)
Flow Pattern At Bottom Side Plane

' Hydraulic Agitator

Mean
Flow
Rate >
0.1m/sec

No

Proper
Flow
for
Agitaing

15

10800
(]
00001
(]
200001

10181

STt

Conventional Agitator
Driven By Electric Motor

Steady
flow
exist

in
central
bottom
but
lower
than
0.05m/s

Proper
flow
exist

but
settling
around

cir-
cumfer

-ence

suspect
-ed




ipment

3.8 Biogas Storage and Refining Plant

in case of emergency

>

v [{ gas storage tank J] [L surplus gas burner J

Desulfurization
o facility
electricity
v production

[ gas generator
y

( dehumidification 1
_ equipment | [ gas boiler

16

gas storage tank

-Use: Biogas storage function
-Type: double membrane
-Capacity: 6,000m’ (3 hours storage capacity)

Desulfurization facility

-Use: H2S (hydrogen sulfide) removal
-Type: dry type, free-standing cylindrical type
-Capacity : 2,000m’/h

dehumidification equipment

—-Use: Biogas water removal function
-Format: Air-cooled
-Capacity : 2,000m’/h

gas boiler

-Use: for heating the digester
-Format: Notong related expression
-Capacity: 1,500,000Kcal/h

surplus gas burner

-Use: Incineration of surplus biogas
-Format: Cylindrical free-standing
-Capacity : 4,000m’/h




ajor Equipment

3.9 Cogeneration biogas generation system

* A Heat- exchange Device Will Collect Waste Heat Produced In The
Generator, Engine Coolant And Exhaust Gas To Utilize Them To Heat

Anaerobe Digester, Barns, Dormitory, And Greenhouses.
* Design & Manufacture To Use The Bioenergy For Continuous
Operation.

 Electricity Efficiency: 33 % (24 Hour Operation)

* 50% Of Waste Heat Will Be Used To Heat Water

* Type : Bioenergy- dedicated Domestic Cogeneration

» Capacity Of The Generator 3,000kw: 2 EA

+ Heat- exchange Collection Ratio: More Than 50%

ﬂL i ©‘ @ . ‘@
e e 1l : S |
T = i — g

Diagram For Cogeneration

17




uipment

3.10 Liquid Fertilizer Facility

[ ﬂo“; colr(\trol MBD high-speed ] a sedimentation a storage tank for a shipment of
an fermentation tank tank tank liquid fertilizers liquid waste

flow control tank MBD high-speed Liquid Storage Tank
fermentation tank

—-Capacity: 21,000 m’

—-Capacity: 2,100 m’ —Capacity: 5,000 m’ —Capacity: 7,000 m’ ; .
; . - . - . —Type: Concrete Reinforced
—Type: Concrete Reinforced -Type: Concrete Reinforced -Type: Concrete Reinforced
Concrete Structure

Concrete Structure Concrete Structure Concrete Structure —HRT: 30 Days
~HRT: 3 Days LRI T Der ~HRT: 10 Days —Com‘ ositions'l Diffusion Device
—Construction: Underwater —Configuration: MBD Unit + —Construction: Sludge Flotation + Tli)rbo Blo'wer +
Discharge Pump + Underwater MBD Circulation Pump + Blower Device + Blower + Diffuser + Liquid Transfer Pump + Stirrer

Agitation Device + Diffuser + Sludge Circulation Pump. Feed Pump + Agitator. q -

o + Mi i .
_Features: High-speed Microorganism Supply System

Fermentation Process Using Mbd.

18




Conventional treatment of liquid fertilizer

liquid fertilizer

iquid fertilizer
stored in aerobic

High-speed
fermenter

MBR filtering
system

Liquid fertilizer
commercialization

Ammonia produced
when air contacts to LF

Removing ammonia
in_ the aeration tank

By aerobic digestion
process Handles
odorous substances

Liquid fertilizer
treatment process

quipment

bt L1 =1 0 Sl e Gl i S

%

B 7| 24|

MBR 7|54
of ey

Commercialize LF

Business profit

Glass greenhouse, vinyl house, golf course
Rice farming spraying Substitution of

chemical fertilizer into corn, sugarcane crops

Alkaline liquid fertilizer PH 8 ~ 8.5

\;

Substitution of chemical fertilizer» Organic liquid fertilizer and compost production = % ==

o

Organic fertilizer supply contributes greatly to health by producing vegetables, fruits and rice. ‘“\— ,

> Sterilization and heat treatment at 80°C or higher for about 30 minutes to treat the germs remaining in the digestive juice.

19




uipment

3.12 Composting facility

> > > W
compost a maturing a sorting automatic | compost I
fermentation tank tank machine packaging facility shipment

an carry mixing tank a fermentation tank a maturing tank automatic packaging

—Capacity: 3,000 m’ —-Capacity: 6,000 m’

1E1d1114%

-Form: Concrete steel structure Capa'cny. 3,000 m -Form: Concrete steel structure - Capacity: 200 tons/day
-HRT: 10 days ~Form: Concrete steel structure - HRT: 30 days -Form: Concrete steel structure
—Composition: Skidloader + ~HRT: 15.th . ] —Composition: Leach water —Composition: Ho_pp(f:r+ Buncher
blower + Floor Ventilation —C+orSn DOSlthl:ll- Escalator St:l_’rer discharge pump + sea water + Select01.”s+ Welgh_lng Syste_m
Facility S VBN CITol) S Ventilation system + blower + Automatic Packaging Machine
blo'vs{er+ leachate discharge + deodorizer
facility

20
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3.13 Compost production process

Deodorization absorption

tank \ tower (cleansing type)

Escalator stirrer Fermentation tank A post-storage reservoir

21




r Equipment

3.14 Odor Removal Equipment

v

. iz, )]

Vv

/

division

High, low odor removal equipment

Characteristic

summary

H It is a facility to remove the odor of the entire facility. It
consists of odor collecting duct low odor odor washing tower,
high concentration odor odor washing sorter, deodorizing fan,
and chemical feeding device.

Bl High odor can be treated at low concentration.

B Dust and dust can be removed at the same time.

Bl High deodorization efficiency and suitable for
high concentration treatment.

Configuration

B Type: Wet chemical liquid cleaning system.
H Structure: Three-stage scrubber for removal of
odor of high concentration and low concentration.

H Material: FRP + SUS304

M Effective for complex odor.

Bl The concentration of the pH in the scrubber is
changed according to the concentration of the
chemicals to effectively remove the odor.

H Excellent facility and operation management, low
operating cost.

22




3. Major Equipment

3.15 Three—stage chemical cleaning process

In addition to acidic and alkaline odors, complex
odors of various types and properties occur during
the treatment process, so dust and dust are
simultaneously removed by a three-stage chemical
cleaning method (alkali gas treatment, acid gas
treatment, neutral gas treatment, etc.

an alkaline odor an acid odor Remove a neutral odor
Remove (Stage 1) '9 (2nd Stage) '9 Remove (3rd Stage)

J Reaction principle of three-stage
chemical cleaning method

Single-stage treatment (elimination of alkaline odors)

-Substances to be removed: alkaline odors such as ammonia,
Jtrimethylamine, etc

-Chemicals used: sulfuric acid (H2SO4)

-Reaction formula: NH; + H,SO, --> (NH,),SO,

(CH;);N + H,SO, --> (CH;);NH,SO,

-Characteristic: Neutralizing alkaline gas with a chemical

Isolution

All-in-one 3-stage chemical cleaning tower treatment diagram

1=

Demister

first-stage two-stage three-stage neutral
acid cleaning alkali cleaning oxidation

an influx
of odors

deodorization inhalation fan 3-stage cleaning tower

Processing

gas

water

Chemical

23

Two-stage treatment (acid odor removal)

-Substances to be removed: Acid odor such as hydrogen]
Jsulfide, methyl mercaptan, etc

-Chemicals used: caustic soda (NaOH)

- Reaction formula : H,S + NaOH --> Na,S + H,0
CH;SH + NaOH --> CH;SNa

-Characteristic: Removal of acidic odorous substances

4

Three-stage treatment (removing neutral odors)

-Substances to be removed: neutral odors such as]
lacetaldehyde, styrene, etc

-Chemicals used: Soda Hypochlorite

- Reaction formula: 2NH3 + 3NaOCl — N2 + 3NaOCl + 3HO
-Characteristic: Neutral odorous substances are removed
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3.16 Plant operation status monitoring

4 Monitoring and control/measurement technology according to process On/offline remote control system

e

) RN
I\.‘h
& b
Monitoring camera

" C= Control/measuring panel Controlling computer Internet DH-M research team

Measuremént in_struménts
Hydraulic system = * E

Generation system

Unmanned monitoring — management of internal situations and external operation parameters

4 Control and measurement items

Raw material storage / flux / digester fluid / digester temp./ digestive fluid pH / gas volume / digestive fluid specific discharge pH / storage
flux, pH / gas storage volume / pressure / methane / hydrogen sulfide concentration / generation volume/ heating water temp./ emergency

ejector/ automatic collector/ desulfurization ventilator of digester/ hydraulic pump/ residual gas incinerator/ gas leakage warning system /
monitoring camera

MBS SMY BAL) BAND R

EneaEAsadn DE
wang [T | P o
e 4 —T T
- ol014810] L} J.

. = e
X

e ne e sE
iame

EXEETEERE

#240u8 £ @i 00E ¥

Einanananads
g |

RIEEEEEERER®

Monitoring screen of comprehensive plant On=sitc monitoring through CCT\'s |
cencration and control
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3.17 Additional facilities: Monitoring and control system

It can be changed in basic and detailed design

Internet Internet Internet Internet Internet Internet Internet
Management Management Management Management Management Management  Management
HEFEIAE e Jl CHTESHA A B EHAIE] Xl R CHRIX|H

Z2AHI0 A LFG ZtHIMHIE Al J ZHEAE A o A/S X|24El =27}

PRINTER PRINTER PRINTER PRINTER PRINTER PRINTER PRINTER
- = - = - = = = = =

ADSL =28

=5

& 3 .
ADSL =] ADSL e ADSL e [ADSL =gl ADSL el ! ‘irr—‘u
Hga) (Hga) =

s'—ﬂar @e@
6 o > o

—?—ﬂ‘é! (o_%:xaw
s c s

Satec piajte |

CU-City ) sHlHEA

®
Em|o|x]|

=
Cotem )
s

ADSL

SUZAEE
DLP Cube Screen(5021%| 4%
FEES CLOCK SHB=
[ =]

=
=1

HERZ 7|7k £ 0|L(1Gbps)

iey/x

Z=o|=;

HVAC =usH

0o

SE AR
st
A
M prnTer

(

08202
J
N\ N I
“rHiEEE | RCU M-DDC MATRIX SW _[ACU R2SEER|
i 5] gin 5 m— = w1 (DAU)
0|E3t dlolEfol(0lHL)
or = A = 7
= T | T & g 2
- - =] X = 4
HEAA T [E REIPARS I | L] 2 b =
MCC  pos McC  REe vMcC  ple 5| X 31_,
Hi M| Al SASFH7ISMEAM UTILITY Ad| |
. J - S

* Centralized monitoring + distributed control method, PLC + PC control, DB Web Internet server method
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® Plant Placement: Site Planning

Harmony with the surroundings

m Required site planning

—Bio copper

—Gas storage / refining copper

—Liquor and composting / management

—Recycling Separator

Bt can be changed in basic and detailed design

Layout plan

=

Bldg

Management

®
i‘

Biogas / Storage tank

JJ/M

\

\
| ‘H

ez IIH TN

/
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5. Project Plan

d Construction Period: 36 Months Scheduled

Item

Work Month

-1|1 213 ]14]|5

10

17118119 20] 21

24

25

27

28

30

31|32

35

37|38

39

Milestone

>

groun

d breaking

H.O |

D

L 4

Design &
Engineering

1) Civil & Building

& operation

2) Mechanical

3) Electrical & Control

4) HVAC& Fire Fighting

Procurement

Construction

1) Civil & Building

2) Mechanical

NZ

3) Electrical & Control

4) HVAC&Fire Fighting

Commissioning

1) Commissioning

2) Completed

¢ LEGEND

M.C : Mechanical Completion.

H.O : Hand Over.

3) Facility operation

:[r

» The Above Schedule Is Subject To Change During Basic And Final Design.
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0. 1,000 Tons/Day Biogas Plant Energy Production & CDM

The following calculation can be changed according to the installation site material balance and the design conditions.

Saving
electricity fee

Electricity
generation

Sales profit

Biogas production system

e Commercial
power supply to

Saving
maintenance fee

Cogenerator

» Heating of crops
for special use

maintenance fee

« Waste heat generation

* 365days/year base

* House farming
heating

Electricity Biogas production 50m’/MT x 1,000 ton/day = 50,000m’/day gas(methane 65%)
.
HERIET 50,000m’ x 2.2kw/m’ = 110,000kw/day electricity production (generating efficiency 33%) X365 = 40,150 Mw/year

Heat Heat recovery of waste heat of cogeneration unit is about After using about 30% in heating and heating of anaerobic
Lecoves digester, surplus calories: 33,110,000kcal / day X 365 days = 12,085,150,000kcal / year

CDM
project CO2 reduction effect: 489 ton CO2ton / day X 365 = 178,485 CO2ton / year)

28




v Biogas Plant Organic Compost & Liquid F

The following calculations can be changed depending on the conditions of installation design and material balance.

Selling profit

“  SF production ' I High quality fertilizer
production

Fertilizer facility \ /
T Profit increase

+ Farming crops
I for special use

4 &,

Selling profit

Liquid fertilizer facility | \

. * Functional liquid
' LF prOdUCtlon b/ fertilizer production

==

%2;“55(? « Compost 200 tons / day x 330 days / year = 66,000 tons / year Production

Profit increase

LF
product

+ 700 ton/day x 330day= 231,000 ton/year
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# Supplementary data

(Introduction to related businesses and introduction to DHM companies in the future)

7d AR

(@) DHM Global Inc
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© Biogas purification system: CNG / hydrogen gas

epid-L -
<P

T CO,/ CH, ]
dehumidifier separation and Foreign mf:\tter pressure
T removal filter regulator
purification

pressurized
blower

gas storage
compressor tank

gas
transport

31




iness introduction using energy

© Smart Farm- Glass Greenhouse Agricultural System (High- income advanced
agriculture using organic liquid fertilizer)

i Lskyllght openlng and
fan for air closing system
convection

screen opening

\/ pr system
Glass Greenhouse >

Syst

e

| - . : ‘ ;1 = , ,:_' : {
— PLC control monitoring heating system
system system
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diagram for recycling business after separ

© Household Waste Recycling Business Process Chart

Raw material Raw material Primary crushing &
selection work crushing
Sima |t ) | : |

washing Secondary crushing 1st melting
operation & crushing operation operation

y. —

Second melting
operation

compression
molding work

product
shipment
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4). Track Record Table 1/2

%‘ « Project : LIVESTOCK MANURE RESOURCEIZATION PROJECT.
. L= 2l Hongseong County - South Korea.

BIO GAS PrLanT
DH-~M CO_ LTD

* Capacity : 13 tons/day
« Construction Period : January 2005 To March 2007
« Material : Livestock Manure

* Electric Production Sales, Liquid Production, Compost Production

 Project : ORGANIC WASTE ENERGY PROJECT.
Ansung City - South Korea.
« Capacity : 25 tons/day
« Construction Period : November2007 To February 2009
 Material : Food Waste, Livestock Manure
3 * Electric Production Sales, Liquid Production, Compost Production

. Project : ENERGY SELF-SUFFICIENT ENERGY VILLAGE DEVELOPMENT PROJECT.
Kimje City - South Korea.
| » Capacity : 30 tons/day
i * Construction Period : January2009 To December2011
 Material : Food Waste, Livestock Manure, Human Feces
« Electric Production Sales, Liquid Production, Compost Production

* Project : LOW CARBON GREEN VILLAGE DEVELOPMENT PROJECT.
Kwangsan District - South Korea.
« Capacity : 30 tons/day
« Construction Period : December2012 To March 2014
™4 « Material : Food Waste, Livestock Manure
« Electric Production Sales, Liquid Production, Compost Production
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Track Record Table 2/2

e Project : ENERGYIZATION PROJECT FOR MERGING ORGANIC WASTES.
Uljin County - South Korea.
.| * Capacity : 60 tons/day
& . Construction Period : February2015 To October2017
g * Material : Food Waste, Livestock Manure, Human Feces
« Electric Production Sales, Liquid Production, Compost Production

* Project : ECO-FRIENDLY ENERGY TOWN CONSTRUCTION PROJECT.
Hongcheon County - South Korea.

« Capacity : 100 tons/day

« Construction Period : April2013 To December 2015

« Material : Food Waste, Livestock Manure

« Urban Gas Production Sales, Liquid Production, Compost Production

* Project : ORGANIC WASTE ENERGY PROJECT.
Nonsan City - South Korea.
 Capacity : 150 tons/day
{ « Construction Period : October2014 To October2016
« Material : Food Waste, Livestock Manure, Human Feces
| « Electric Production Sales, Liquid Production, Compost Production

¢ « Project : SEWAGE SLUDGE BIOGA SIFICATION PROJECT.
Jinju City - South Korea.
« Capacity : 600 tons/day
N4 - « Construction Period : October2015 To December2017
o P | : » Material : Food Waste, Livestock Manure, Organic Sewage Sludge

. e . . - . q
'J il sese— | « Electric Production Sales, Liquid Production,
‘HH‘W,
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opsa 13 tons/day Biogas Plant Business Pe

6.1 Business Performance: 13 ton / day HongSung Plant

R&D Certification of IPET

BIO 'GAS PLANT

DH-M CO__ 47D

» Excrement treatment : 13 tons/day

» Power generation : 25kW/h

» Refining : 15 tons/day

= Digestion type : High temperature anaerobic digestion
» Treatment period : within 10 days

» Cogeneration heating system

= Monitoring management system using the internet

= Area: total 77 pyeong (44 pyeong for refining included) | Top \;ie of te biogas plant
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a 25 tons/day Biogas Plant Business

6.2 Business performance: 25 ton / day Ansan plant

* Daily treatment : Pig manure 25 tons/day

« Cogeneration system (firing)

* Producing liquid fertilizer using digestion liquid fertilizer

» Digestion : Mild temperature anaerobic digestion system

* Desulfurizing facility, moisture removing, gas leak alarm system

* Heating for livestock cages using cogeneration system

* Remote monitoring management system using the internet

* New renewal of livestock excrement, agricultural byproduct, food

waste and sewage sludge

» Effective odor-reducing system applied
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R&D Certification of IPET
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Site monitoring through CCTV




6.3 Business Performance: 30 ton / day Gimhae Plant

| RDA verified biogas plant to produce gas & LF

BIO GAS PLNAT

o

’—[[ 59 1882 1B Y

(Pigs 4,000)

] |

Excrement Power

Biogas facility for generating Liquid fertilizer

resource with livestock manure
e “—

Biogas Power

Waste heat

==

Power
—

L " 1

Biogas generation ‘

facility hall, etc.

» 30 tons/day Biogas plant & glasshouse for green
farming

* Cogeneration system (full firing) - Commercial power
supply to KEPCO

* Generating natural circulating bioenergy, plant for
producing liquid fertilizer

P

( (;;0(.
L=

High efficiency
desulfurizing system

* Digestion : Mild temperature anaerobic digestion

* Generating energy for livestock cages and glass
greenhouse using cogeneration system

* Remote monitoring management system using the

- Site monitoring through CCTV
internet

Cogeneration system

« Establishing 100% localized commercialization system
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Eco- friendly livestock pigsty t— Product circulation ..

- &

Fertilizer, liquid fertilizer

T

ww Commercial power supply

Field husbandry

L packaging(rice paddy,
field), orchard, etc.

L~\'
£

->

Facility gardening

Glass greenhouse
(over 300 pyeong)

Farm houses, village

Gas collecting
tank

Manual/auto control
/commercial power supply




30 tons/day Biogas Plant Busines

6.4 Business Performance: 30 ton / day Own DHM plant

and

Administrative
generation st
Porvw:z&[:h-anical room pulldings

> Biogas plant basic specifications
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Category Detail
&
Project = Low-carbon Green Village project in Gwangsan-gu, Gwangju
|
E Location = Gwangsan-gu, Naesan-dong 373-1-2, Gwangju
ne
rgy . .
greant Throughput | = 30 tons/day (Livestock excretion 30 tons/day)
ion
facil : = Carrying/storing facilities, pre-process facilities (when needed), anaerobic digestion
ities falgilm?es facilitlr)és,g_ bioga‘::’s_-applie_d pfacﬁitigs, biogas _solidification  refining fa%:ilities,
cogeneration facilities, digestion fluid-applied facilities, odor-removing facilities

Improving village
environment

= Building 3 town halls in Mangwoel, Ssangnae and Woochi and creating better
environment
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6.5 Business Performance: 100 ton / day Hongcheon Plant
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« During normal operation after December 11, 2015 Completed

« Processing capacity: 100 tons / day (80 tons manure + organic waste 20 tons)
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tons/day biogas plant busi

6.6 Business Performance: 60 ton / day Uljin Plant

» Facilities Capacity: Livestock manure 30, Food waste 25 tons / day,
Manure 5 ton/day
» Organized by: Korea Environment Corporation

qrae |
e

NR@AY

HIOI2ItAD SEME FitH

ﬂ SHZ AFEY NHEEUM2 HOIRTATAE ALY J

6. 71<=A kA F7HAt - HelelA () A

Ul-jin county environment recirculating livestock
manure processing installation project construction

41

(24 - &)
= d ClojolAI A&
= # 2 3 1
Al 100 7955 73.95 92043
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DBES technology was applied on Ul-jin plant for
converting livestock manure to renewable energy
and fertilizer. This technology was certified by
KECO.




-beopsa 150 tons/day Biogas Plant Business Perfo-

6.7 Business Performance: 150 ton / day anaerobic digestion system construction
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00 tons/day Biogas Plant Busin

6.8 Business performance: 600 ton / day pearl plant installed Hydraulic stirrer

s

»”
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6.9 Business performance: DBES applied to Yamaga plant in Japan
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The American people are all environmentally conscious
I will become a company specializing in environmental energy.

Thank you

DHM Global Inc






