Small Scale LNG BUSINESS

Container type Mobile LNG Plant
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1 Small Scale LNG Plant



* Protection from rain, sunlight and dust (IP

23)
* Dual PLC system for enhanced safety * Explosion proof
» Enhanced electromagnetic shielding * Noise isolation(inner absorbing panel,
* Isolation from combustible gases silencer)
» Gas detector * Easily accessible through doors
* ESD switch  Prevent access by door locks
* UPS system * Emergency alarm (horn, lighting)

PLC/ Elecfrlc Room Process Room

Remote Console
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Equipment

* Low power consumption
+ High reliability and duration
* Fast running and stop

Local Control Panel --=~

* Explosion proof type 12” touch pad + Gas sampling system
* Local HMI system * Less utility required
* Auto and Manual mode « Less consumables required

» Start / ESD buttons * Duplicated sensors



O Technical Data

CLP-130-06 CLP-150-10 CLP-150-30

Input Pressure

barg 3~6 10 30
psi 43.5 ~ 87 145 435
ton/day 13 15 15
m3/day 32 37 37
gal/day 8,471 9,774 9,774
kag/h 542 625 625
Pressure barg 45~55 45~5.5 45~55
psSi 65.3~79.8 65.3~79.8 65.3~79.8
Temperature °C -142 ~-145 -142 ~-145 -142 ~-145
°F -223.6 ~-229 -223.6 ~-229 -223.6 ~-229

Energy Consumption

Consumed power kw 480 440 420



O Configuration
Multi-Phase
J-T Valve O Compressor

Pre-Treatment & i i ule
@ Make- up Module




O Application

v" Small Gas Field Development less than
0.25 TCF(Trillion Cubic Feet)

» On shore : 1738 gas field, Offshore: 4965 gas field Low Cost Development

Gas Field

Number
4000 3,922

Middle , Small LNG Plant Project
3500 Floating LNG Plant Project
3000
2500
2000
1500 1161
1,043 )

1000 719

500 304 337 321 347 221
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O Applications

Gas Pipeline

Stranded Gas well

Flare Gas
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Isolation Area | -
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Small Power Plant



v" Supply LNG in Isolation Area

» Provide LNG in Mountain and Island area for electric generation and heating
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v" LNG Fueling Vehicle

» LNG fueled truck and low cost ship Bunkering Facility




O stick built vs. Container Comparison
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<Stick Built Type Pilot>

Capacity

Dimension

Manufacture/Installation/Insp
ection

Installation Period
Maintenance
Mobile

Stick Built Type

100 ton / day
30m(L) X 45m(W) X 12m(H)

Manufacture/Installation/Inspection in
Site

24 month
Whole Train Maintenance
Not Available

<Container Type>
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Container Type

105ton/day
12m(L) X 38m(W) X 2.3m(H)

Manufacture/Inspection in Factory and
Installation in Site

6 month
1 Module Maintenance

Available




Simpl
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O Sung-il Encare Mini LNG Plant’s Pros
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Good Safety! e
High Reliabifity, .

Short Instajlatio

[/!odule Extendibilit
ow CAPEX -

Easy Operating




Good Safety

" Various safety- related Designs

[HAZID]

[HAZOP]

DNV-GL
———— [Dispersion Analysis]
ISO CONTAINER TYPE SMALL SC CFD Stud
Hazard Identifi DNV-GL [ Y]
Korea Institute of Industrial Tf ;5 coNTAINER TYPE SMALL SCALE LNG PLA -
Hazard & Operability ( DNV-GL
Korea Institute of Industrial Technology ISO CONTAINER TYPE SMALL SCALE LNG PLANT [QRA]
Atmospheric Vent Disp
Report No.: 2018-9107, Rev. A : 5
D Ana |YS|S CFD VENTILATION AND DISPERSION S' Sl
) Korea Institute of Industrial Technology INCIEEAN]. g =
CFD Ventilation an
Report No.: 2018-9453, Rev. 0 . .
Document No.: DNVGL-10100317-HAZOP
Date: 2015-08-05 D I Spe rSIon Stu dy f RISK ASSESSMENT & CONTROL SYSTEM EVALUATION FOR SMALL

by e Scale LNG Plant - .
Quantitative Risk Analysis

e ven Date: 2018-03-08
(QRA)
e | Report No.: 001, Rev. DRAFT

- DNV GL Korea Ltd.

Figrarn 1-2 Side View of Disparsion Fralile = Case 1, Wisde

Figere 4°10 LNG costamer air velocity vectors(m/s) for (a)¥=2.10 and (b)2.4m.




13

Good Safety

3 steps safety level

1st Step. Pre Alarm 2nd Step. Shutdown Logic 3rd Step. Pressure Safety
Valve
- 3 level Shutdown Logic - 13sets of PSV are arranged in

- Pre-Alarm for analogue
sensor signals

ESD level 0~2 pressure line and Vessels

- 13sets of Process Shutdown
Valves

[HMI Alarm]




Good Safety

Gas detector and Flame detector
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- Gas detectors and Flame detectors are arranged inside of Container

Power LED

Cable inlet

ontrol

Non intrusive \ Non intrusive
_ control - - N % 3
Function switch J N Reset switch

Mount hole | ount hole

Non intrusive . .
control — on intrusive

Up switch 3 _ control
. Down switch

Specification

#Specifications are subject to be changed without prior notice.

Model

Measuring gas
Measuring type
Measuring method
Measuring range
Response time
Accuracy

Parameter control
Operation mode display
Measuring value display

Qutput signal

Cable/Distance
Material

Conduit connection
Mounting type
Operating temperature
Operating humidity
Operating power
Dimensions

Weight

Approval

I SMART & LOCAL DISPLAY TYPE FLAMMABLE GAS DETECTOR

GTD-2000Ex
Flammable gases (LNG, LPG, H2, Methane, Buthane & etc)
Diffusion type
Catalytic cell ‘ Hot wire semiconductor cell ‘ Thermal conductivity cell
0~100% LEL 0~2000ppm 0~100% Vol
{15 sec [ 90% scale
£3% / Full scale
Non intrusive control with a Magnet bar (calibration, maintenance)
1-LED (Power)
LCD display (Built in back light 2-Line, 8 characters) / OLED Type (Option)
Analog : Measuring signal : 4-20mA DC
Calibration signal : 3mA DC
Fault signal : OmA DC
Digital : 2mA (HART 7, HART Device Description Language available, Option)
Power + Signal cable : 3-wire »1,5s5q (AWG16) / 2500m max
Housing : ALDC, SUS316(0ption) / Sensor : SUS316
G. Re. NPT 1/2%, 3/4° & M20 (G 3/4" : standard)
2" Pole mount, Wall mount, Duct mount
-20c ~ +60T /-40C ~ +80 (Option)
5 ~ 99%.RH (non-condensing)
18~31V DC (24V DC normal) / 200mA max
136x166x110 (WxHxD)mm
1.5kg
Explosion proof type (Ex d IIC T5) KCs / IP66/67
Explosion proof type (Ex d IIC Gb T4~T6) ATEX, IECEx
Explosion proof type (Ex d IIC T5 Gb) NEPSI
Explosion type (Exd IIC T6,T5,T4 Gb)KCs
Marine : KR, MED, ABS, DNV
KFI, CE, HART, SIL2, KC , UL, PESO, TRCUex, IEC 60079-29-1 : 2007

UV/IR Flame Detector
RFD-2FTN



High Reliability
Applying International Code & Standard

m Code & Standard

Piping
Vessel
Heat Exchanger

Compressor

Control Valve & PSV

Manual Valve

Electrical Components

ASME B16.34/B16.5/B16.20, ANSI/ASME B31.3,
APl RP520/526, ASTM A106

ASME SEC VIII. DIV.1, KGS AC111/AC112, KS B-6750,
KOSHA Guide, KEMCO

ASME SEC VIII. DIVA1, KGS AC111, KSB 6750, KEMCQO,
TEMA, HEIS

ASME SEC VIII. DIV.1, ISO 13631,

APl 618/661/RP520/RP526, ANSI/ASME B31.3,
ANSI B16.34/B16.5, ASTM A106, ISO 20186-8,
IEC 60034/60079/60332/61034/60754

ASME B16.5/B16.10/B16.34, ASTM, KGS AA319,
ASME SECTION V/VIII/IX, MSS SP-25/55, APl 526/527
BS 6364, FCl 70-2

ASME B16.5/B16.10/B16.34, ASTM, ASTM A961
ASME SECTION V/VIII/IX, MSS SP-25, APl 526/527
BS 6364, APl 598

NMEA, ANSI, NFPA No.70, [EC

ACHANG,
TN P O
CETEMAS %,
Wl B ]
I ’ o\% HY m
e\ =)
e~—%5)s 2

I‘JTFR\ \TIO\MI
Standards Worldwide

| & s (@ KEMCD

National Electrical Manufacturers Associatio;
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High Reliability

Independent PLC system for Process and Safety

- User Control PLC and Safety Integration PLC are arranged separately.

Remote Control Room

Hard-Wiring for

Em'cy Shutdown

Signal

(2 points of
Modbus dry contact
TCP for each other)

Liquefaction Unit

ucp
PLC

Local TCP

Ethernet

LNG Storage Tank

Compressor Parts

Sensors

Control Valves
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High Reliability

. Sensor Arrangement

- The pressure, temperature and flow of all process lines are completely
monitored.

e AN o | e | nawn | seme
-

BY-PASS GAS
FROM PV-42001
CLP-XGT-PR-40-P1-001-1

TO PV-42001
CLP-KGT-PR-40-P1-001 1
RECYCLE GAS

TO K-4201A
CLP-KGT-PR-40-P1-001-2

BY-PASS GAS
TO 3"NG-41-001-343-8 > e

CLP-KGT-PR-40-P1-001-1 1

> | P1r41005 || Ti-41006 | | 141002 |
o0 b w00 c | [ oomm

MP FEED GAS
FROM $-4102A/8.5-4103A/8,
S-4105A/8 e
CLP-KGT-PR-40-P1-001-3 HOT L.P NITROGEN
CLP-KGT-PR-40-P1-001-8

PROPANE
TO vV-4301

CLP-KGT-PR-40-P1-001-1

7 Tonc 00| X veur
TSI

PROPANE
1143001 |
FROM E-4302
l | +0.0 'C_| |
e P Pv-43002 Te2007 (1144001

HOT GAS BY-PASS
FROM S-4302
CLP-KGT-PR-40-P1-001-3

CLPKGT-PR-50-P1-001-1
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High Reliability

Sensor Arrangement

- Duplicated sensors for Control & ESD
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High Reliability

UPS for Control Power

- Uninterrupted Power Supply is arranged for Control Power (over 30 minutes)

[O)

& m A @
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Mobility (Pre-Treatment)

Movable by trailer

For completion of gas processing, pre-treatment system shall be required depending on feed gas
composition.

SungilEncare’s liquefaction unit is small package equipment as treating small gas well or small power
plant source.

That's why it is required to small pre-treatment unit and it is able to delivery.

If feed gas composition is tainted, pre-treatment system MUST be required for increasing purity of
feed gas. It can be serial installed depending on humber of impurities.

20



Mobility (Pre-Treatment)

Movable by trailer

- Skid structure to be provided

21



Mobility (Liquefaction)

Movable by trailer

- Can be moved to anywhere by trailer

22



Easy Operation & Simple Maintenance

Fast Running and Stop

Based on the Dynamic Simulation,
Cool down and LNG production can
be done shortly.
And, the shut down can be done

without any problem.

E300 TXIT80 I24A00 1240 IIO00 TIEICO 73600 TILHC0 40208 TACSEO JTICO JAIICO IMIE0O TEIT00 T4000 T80 0O 12000 V00 B D00

2% 5. Propane Line Cool-down Example (TI1-43007)

840

—————

762800 163200 763600 764000 754400 764800 765200 765600 770000 770400 770800 771200 TII600 772000 772400 772800

S4501,W S4602T V4A601.LFRAC

1% 10. Start-up A Product Profile

1% 14. Shut-down 4] Key Performance Index Profile



Easy Operation & Simple Maintenance
Local Touch Control Panel, Remote Control Console and Manual CV control

- Control & Monitoring can be done in both Local and Remote Station

Local Panel Remote Control Console with DCS Display

! | =S

24



Easy Operation & Simple Maintenance

Easy direct access and disassembly of all equipment through many doors

\




15, Container Type LNG Liquefaction Plant

Advantage

Easy to transport
Short Installation Period

Feature

SUNG-IL,
D ENCAR="

CLP-13006 | CLP-150-10 | CLP-150-30

Input Pressure

LNG production capacity

LNG delivery condition

Energy Consumption

Gas Sources
Natural gas pipeline
Associated gas

Bio methane

60 8 63

Application fields

Filling station for vehicles/ vessels/ trains
Industrial use

Gas distribution

Bunker fueling

Small power plant

Module Extendibility




15, Container Txee LNG Liguefaction Plant

SUNG-IL
ENCARE

Success of Liquefaction
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Thanks for your attentions

SUNG-IL ENCARE

YA
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