National Core “ ‘ JUNGWOO ENE Co.,Ltd.

Technology Retention

Cryogenic Engineering & Equipment




Introduction

A~ JUNGWOO ENE Co.Ltd.

Cryogenic Engineering & Equipment

National Core
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Jungwoo ENE Co., LTD

National Core Technology Retention awarded

LH2 & Cryogenic System Engineering & Manufacturing
System Integration, Module Build up
1SO9001/14001/45001

ASME “U", "S", "PP" STAMP

CAESAR Il Program License

Head Office, Manufacturing Facility, R&D Center in Busan Metropolitan City E
/"’/i F




Business Portfolio

Liquefaction Systems
-. Process Engineering & Consulting
-. Cryogenic Liquid Storage Tank (C-type)
-. Non-BOG Type Cryogenic System Integration

Liquid Hydrogen System
-. Hydrogen Generation System
(Natural Gas Reforming, Methanol Reforming)
-. LH2 Storage Tank, Cryostat
-. H2 Liquefaction System

A~ JUNGWOO ENE Co.Ltd.

Cryogenic Engineering & Equipment

Fuel Gas Supply System for LH2 / LNG Fueled Ship
-. System Engineering & Design

. LH2 & LNG Process System

. LH2 & LNG Tank (C-Type, Bi-Lobe)

. Vaporizer, Glycol Unit

. G.V.U and Ventilation System

. Booster Pump with Sump Tank e ———

LH2 & LNG Bunkering System
-. Process, BOG Handling Process
-. Bunkering Unit
-. Vacuum Insulation Pipe, Double Wall Pipe
(National Core Technology Retention awarded)
-. Storage Tank, Special Vessels



A~ JUNGWOO ENE Co.Ltd.

‘ Cryogenic Engineering & Equipment

JUNGWOOENE

JUNGWOOENE WORK ABILITY



w S JUNGWOO ENE Co. Ltd.

Cryogenic Engineering & Equipment

Engineering — LNG FGSS System configuration
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A~ JUNGWOO ENE Co.Ltd.

Cryogenic Engineering & Equipment

Engineering — LH2 FGSS System configuration
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A~ JUNGWOO ENE Co.Ltd.

‘ Cryogenic Engineering & Equipment
Engineering - Pipe Analysis

Structure Analysis Heat Transfer

Ability for product design and analysis

Design : AutoCAD

Analysis : CAESAR II, ANSYS, Compress & Other
Programs

ABS |Ed o

Class Approved!!

DNV-GL

VERITAS



A~ JUNGWOO ENE Co.Ltd.

Cryogenic Engineering & Equipment

Engineering — LH2 & LNG C Type Tank

Certificate No. : GCHEM-1279-21
* High Cycle Fatigue
- Hot Spot Position

- Certificate for Pressure Vessel

184e400
s
l peisrreaec] [ LNG FUEL TANK ]
SRttt
piarion] G 1 Information
B Ger
e ggg':g Date of Issue 12 August 2021 Date of Commencement 25 March 2021
R Work’s Order No. - Purchase Order No. -
3] Place of Inspection  BUSAN, KOREA Office Gamcheon Office
; 3’;,?;53 Job ID DOSE116 Quantity/Weight 1 Set(s)
Haeot Manufacturer JUNGWOO ENE Co., Lid.
a0ee 02 Purchaser DONGSUNG SHIPBUILDING CO., LTD.
Intended for Hull No, DS-116, DONGSUNG SHIPBUILDING CO., LTD,
Figure 12 718 [1var] 8 8 23 T Fgure 38 $142 23 A UZel F2 8% contour Approval Status  MP(GCH33856-8P001), Drawing Approval No. HUC4100-1109-2021(2021.07.09)
* High Cycle Fatigue Particulal
- Hot Spot Position Type 1M Type C, Double Mall
Grade Pi-1
Capacity (mi) 15.3
Design Pressure (bar) 9.0
Design Temperature (°C) -163 7 35

Figure 17 85% filling - LNG Hydrostatic load condition

Figure 30 YHSE FY Al US| FR 29 contour

Figure 13 3% =

Minimum Temperature Region Saddle

NT1L

Outer Tank

w1

! Z

pExsire
szeaselns

Min +2.689e.+ Min: +2.689%-

Vode: QUTERVESSEL SADDLE-1.2757 ode. OUTERVESSEL SADDLE-1.2757

FEEE SR LS AL AR A b b
63
e

Min: +2.731

Figure 20 € £Z& (2X) Node: OUTERVESSEL SADDLE-1.4142

Figure 21 € X% (Saddle)

Testing and Inspecti
Mater [al Test
Kor-destruct ive Test (PT. NT, AT)
Hydraulic Test (TP : 13,5 bar)
Welding Workmanship Test
Finisned Condition Inspecticn
Leak Test

tnsulation Mater jal Test

« Threa Mil1 Certificates for Steel Plates certltled by ONV GL have been reviewed for transfer of classification
(Nill Certificate Mo. : 201802 11-PI-672-003. 20190906-P|-290-001, 20190228-P|-469-001)
Marking, Serial No. and Remarks
128
» GCHEM 12

12.08.21
LT.P (135 bar)

KOREAN REGISTER

o This oartficate 5 sgred elecrorcaty in accordance with WO
FAL SCec 3% 2. Vakdaton and suthertication of he cartiicals

- 3 o e comfiemmnd o “Mip: e-cart 3. co ™ by Using the racking
Ei% NMEZ1020180472) st coctiicate Mo (GCHENM-1279-21)

1135 HWANG Kyujin

Tvg Coniliate is 53008 12 Pt 300we Cho & T I OB S VOyOr O N IV BQOS! e glace oo e fostng e deor of
AN SO o Ay O AN o Jy T TN . mcmmw%wm&wﬁmuwsvwawwﬂmvxf

Ty Cotaicate 3 & mprwswetaton sofy St the Sar of cowtwees, equpmant 3¢ any a¥ar Necr oveed By 05F Caslcate A Seer Dow Fole
B Socwty NDEWT) SOTRSAT T N3 CamOCaw o8 & aty RepaT SIusT 0 conteaNmtas of e WA&MHMNWR’MMM& NS{\‘MDMMWN
2 uamanty airasons o mpive.

EM11(2021.01) "

KOREAN REGISTER
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Processing — LH2 & LNG C

Certificate Mo : GCH32856-BP 001
————————————————

Approval Certificate for |
Manufacturing Process |

[ Manufacture of Welded Pressure Vessels] |

Initial Approval 2Gth July, 2021
Manufacturer JUNGWOO EME Co.. Lid.
20, Noksansandan 261-ro, 74 beon-gil, Gangseo-gu, Busan, Rep. of Korea

Product Description  Manufacture of Welded Class 1 Pressure Vessels

Approval Condition 1. Approvals for Drawings. Welding Procedure Specifications and Welder
Qualifications are to be maintained separately from the approval.
2 Materials and Vacuum insulation system used for the tanks shall be
cartified by the Society
3. Elements of insulation systems such as supporting structures and
layered insulation installed on inner vessels are to ba Type approved
4. Individual Product Certification is reauired.

THIS IS TO CERTIFY that the manufacturing procass for the above menfionad product has besn approved in
accordance with the relevant requirement of this Society’s Rules and / or of the recognized standards as

Pt. 5, Ch. & Sec. 4 & Ships Using Low-flashpoint Fuels of the Rules for Classification of Steal Ships.
This Certificate is valid until Z8th July. 2026

Issusd at Busan, Korea on 29th July, 2021

KOREAN REGISTER

e

General Manager of
Aanine & Ocean Equpment Team

Pr[W] This certificate is signed sbsctranically in
accordance with IMO FAL 5/Cinc 38/Rew.2
‘alidation and authertication of the cerificate
can be confirmed from *hitpolie-cert.krs.oo.kr®
by uzing the tracking No[ME21019532740)
and certificate Mo (GSCHIEE56-BR00 1)

sk crvmalyen sl B moav comaliins dercriur oo e caeriicate andior o dha Wes o See Socily.
e ey i e s P IS O AR T S prae {0 1 aRolCe o e mencdacion:
aigEC At Cron TN o S 7 ATTT O ORI 17 A AtV Pe! wahalt aqpva’ tmor i Sociafy s serciar Sl centstcale anel.
4 Biondc S somcect e regedebos or slerdas b amarisd chomg Bra vl of fiee carifizats, e prodect i ko e ne-aserovedt by e Sacely e scordence wilt
e 1w s A amened

AC-1h (2021.01) 11
KOREAN REGISTER




w S JUNGWOO ENE Co.Ltd.

Cryogenic Engineering & Equipment

Processing — Multi Stream Heat Exchanger

Diffusion bonding : under comprassive loading

JACKET WATER JACKET WATER
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HEATER
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LH2 INLET LH2 INLET Back-up
Electric
Heater
PBU LH2
SIDE VAPORIZER
SIDE
A
- | ., GH2
BOG TANK RETURN OUTLET

GLYCOL WATER CIRCULATION

PRINTED CIRCUIT HEAT EXCHANGER
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A~ JUNGWOO ENE Co.Ltd.

Cryogenic Engineering & Equipment

Processing — Vacuum Insulated Pipes (National Core Technology)

(&) MoiE ARSI

CrEmETRR

44 HFo|Mol|(F) ciEol At
(d )
HE ZTar s o5 oHE LEo] o st 2a(ESFo|Mo|)
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2.

oE FHE - gFo|ol(F) 'FSoEaTs off AlEEgaldE (2018.3.16.)
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Ego et HE, == 3 AEE sl3=22e] oIl A=dTE oliel 2ol Y=

=t
_ o'. EH -
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L SR

ST EAIE i ama 712
TARE s = Uz
HET
Al YT A T D642 (2018, 7. 12.) s
= 30118 HERPT A BHrelci 2 402, (HEE, SHBATHRE) [ hitpdfwsow. motie.go. ke
FHEUE 044-203-4533  BAYE  044-203-4745 ) yiw0D18@korea kr § BT

SIALS| RIS EHEH 22 M-S MRHRIZ0A K-
Z/tAMT[=EM B8 S MEL 2EH fd2 ¢
g ot I Fo mdAa Qe =M 4004 0|
SO ZEMEE SN AT BRE 95% 0|
ZFX| 2 QLELCE

We, Jungwoo ENE has been supplied vacuum
insulated pipes to SHI, DSME, HHI in Korea major
big 3 shipyard more than 400ship over.

It is 95% more market share.

And obtained confirmation of ‘National Corer

Technology Retention’ from Korean government

‘Ministry of Trade,Industry and Energy'.
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w S JUNGWOO ENE Co.Ltd.

Cryogenic Engineering & Equipment

Processing — Vacuum Insulated Pipes (National Core Technology)

Vacuum Insulated Thermal
Expansion
Vacuum Insulated
Rigid Pipe

VHDI.IIIITI'I“l\I'ISIllﬂ'IEd
Contrel VIV
\

Bunkering Unit ' >

1 3 N

Vacuum i Super Vacuum Insulated Cryogenic i
. Vacuum Insulated Pipe
SIS, Insulation Film Valve Separator Bayenerotpling

Vacuum Seal off
& Plug Valve

i SN
N
Solution
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w S JUNGWOO ENE Co. Ltd.

Cryogenic Engineering & Equipment

Processing — Double Wall Pipes

_f
$ High Pressure Double pipe - ME-GI Engine

%

Low Pressure Double pipe - DF Engine, XDF Engine, Gas Engine

3

Double Wall Pipe Flexible Support Fixed Support Inspection Plug

Double Lip Flange

13



UNGWOO ENE Co. Ltd.

3
‘ Cryogenic Engineering & Equipment
Processing — Skid Fabrication

TCS SKID Tank Connection BUNKERING UNIT

14



JUNGWOO ENE Co.Ltd.

‘ Cryogenic Engineering & Equipment
Products — Automation Control System

« Alarm Log, Trend Log, Database

« Remote I/O, Communication

» Accessories (Touch screen, Printer, Key-board, Track Ball...etc)
* Monitoring, CCR Control

« HMI

E@E@E@E@
E@E@i@i@

© 00 ~%E Propusien Contel

Fl;:;‘;;ﬂh- T o




V& = JUNGWOO ENE Co.Ltd.

‘ Cryogenic Engineering & Equipment

Exclusive Agency QC/DC & Hose

TYPE APPROVAL CERTIFICATE

. TRELLEBORG UK Official Agent in KOREA Type Approval Certificate KR 2 KR
«  Providing with QC/DC including Class Cert | Spyosent dyiscemed Bosmine ]

Initial Approval lath October, 2021 Certificate No. : LDN403 16-PE00] Initial Approval : Ist July, 2019
Manufacturer Trelleborg Westbury Ltd. Product : Emergency Release Coupling for Liquefied Gas Transfer

Commerce Business Centre, West Wilts Trading Estate, Westbury, Wiltshire, Manufacturer :KLAW PRODUCTS LIMITED

BAT34LS, LK.

Commerce Business Cenlre, West Wilts Trading Estate, Westbury, Wiltshire,
Product Description  Type - Cryegenic Dry Disconnect Coupling BA13 4LS, United Kingdom

Product Description :Model: 8" N8 WVI| Cryogenic Emergency Release Coupling

" See Appendix 1 7

' See Appendix 1"
Approval Condition : ' See Appendix 1"
Approval Condition " See Appendix 1 "
THIS IS TO CERTIFY that the above-mentioned product has been approved

General in accordance with the relevant requirement of this Society’s Rules and / or of the recognized

- - . standards as follows and entered in the "List of Approved Manufacturers and Type Approved
Coupling Type Cryo-DC Dry Disconnect Coupling THIS IS TO CERTIFY that the above-mentioned product has been approved in accordance with the relevant Equipment”.
oplication ITruck load : loading. bunkering of LNG and oth : raquirament of this Society’s Rules and / or of the recognized standards as follows. Ch. 14 of KR Guidance for Floating Liquefied Gas Units, EN 1474-1, 1474-3 and ISO 16904 : 2016.
pplication [Truck loading, rail car loading, bunkering o and other cryogenic Pt 7, Annex TA-3, Arl. 202 of the Rules for the Classificaion of Steal Ships, EN 12567 : 2000 and ISO 16904
gasses | 2016 . . o
- ) This Certificate 1s valid until 30th June, 2024
Nominal Size(ne)] 1 | 2 [25 | 3 [ 4 | & | 8 T Isued ¢ Busan, Koroa 0o It Jly, 2010
This Certificate is valid unil 13th October, 2026
. Min (*C) -196 Issued at Busan, Korsa on 14th October, 2021
Design Temperature
Max (°C) +70
KOREAN REGISTER 5 KOREAN REGISTER OF SHIPPING

- E This certificate is signed ekeciranicalky in /7 clb

Min (bar) 0 0 0 0 0 0 0 accomance with IMO F AL 6/Cire 39/ ] Thiscerifste i sgned lectronically i acoordance. /7 2
Design Pressul Vatcation and authericaton of the cerifcate | C with IMO FAL 5/Circ.39/Rev.2. Validation and [ }L‘
g = o can be canfirmed from “hitpee-cert.krs.co ki . B¢ authentication of the certificate can be confimed from .
Max (bﬁr) 25 25 25 25 25 19 Bar @ 38°C & by using the tracking No|{ME2 1025717727} & "http:/le-cert krs.co k" by using the tracking No
18.4 Bar @ 50°C and certificate Na.[LDN4 3863 PEOD). I, (MC10010434946) ond crtiate No.LDIV0310 P ——
4 Bar General Manager of i . MO MO A
(s . age Marine & Ocean Equipment Team
Marine & Ocean Equipment Team AN ABLSGUpmEnE e
16.2 Bar @70°
Maximum flow at activation O ik cotioe b st i e et et scsstn et Ao e s o o bt o o e
o 24 108 140 240 293 750 1500 2 oy st rockoptons o Sarges m ey ar TSR o 4 A, oy estcas mvais
(mihr of LNG @ -163°C) e e e ot e v e e o et iy s
T caramens a3

16



A~ JUNGWOO ENE Co.Ltd.

Cryogenic Engineering & Equipment
Site Installation

17



A~ JUNGWOO ENE Co.Ltd.

Cryogenic Engineering & Equipment

Commissioning & Training

===

BUNKERING

GAS MODE SEA TRIAL

- Alarm signal testing - Gas connection point

- Supplying Gas to M/E condition check leak check (QCDC, HOSE)
(Pressure, Temp,, etc) - N2 Purging & Cooldown

- Tank pressure control



A~ JUNGWOO ENE Co.Ltd.

‘ Cryogenic Engineering & Equipment

JUNGWOOENE

JUNGWOOENE'S ADVANTAGE



w S JUNGWOO ENE Co. Ltd.

Cryogenic Engineering & Equipment

JUNGWOOENE'S ADVANTAGE

1. Most Item Self- Manufacturing for the FGSS

- LNG & LH2 TANK (IMO C Type, Vacuum Insulated)

.- Vaporizer (Multi stream, Shell & Tube type), Pressure Build-up Unit, Glycol water heater
.- Vacuum Insulated Pipe, Double Wall Pipe

.- FEED Engineering, Site Engineer, Simulation & Analyze Engineer

.- Certified Welder for all kinds of Class

KOREAN REGISTER OF SHIPPING

Apgroval List for Weiding Procedure Specification

[ M st LIMONO0 EWE GO 7D Sguicstve Wues [ Shander KR Rude Pt | + ENIS01MSE
| Asutiae €1 Pasmasaantn: 301 s Felma gh Gangaess g Rases. -] 0
AT s Westing tecsn e
RS 3 Waitey et D ey
s e - Samofeg PRS0l Prass aTien et
P
7 T WE WSO NG PO
o
IO bl
for
"o M s [ope— w
~ -~
MV 2R o~
» 200
>
1 N0 T g when Pra Benren weges w dwes o f o b Vit amale
vt e Lot e A ST e e ASIT) ] AT o
ot 1w per

A FOAEAN RECUISTEN OF SHPPNG.

~ LR - Sen
' O%er
wommRERsmEsaErewael || B

" be e = by
Perbiire me e
e e L R L R ST BURVETOR | S W iy |
v e € Te OTBATITMTA Fae DN
-

20



w S JUNGWOO ENE Co. Ltd.

Cryogenic Engineering & Equipment

JUNGWOOENE'S ADVANTAGE

2. Vacuum Insulated Pipe, Double Wall Pipe

.- Obtain 'National Core Technology Retention’

.- Many experience in Onshore Plant & Vessel

- 90% more market share in middle-small size
costal vessel

.- Certified Welder for many kinds of Class

KOREAN REGISTER OF SHIPPING
Apsecva: L fr Waide Proceduse Sgeciicaten

RMRS 21

WPS



A~ JUNGWOO ENE Co.Ltd.

Cryogenic Engineering & Equipment

JUNGWOOENE'S ADVANTAGE

3. FEED Design and Engineering GLYCOL WATER

.- Vacuum Insulated Pipe, Double Wall Pipe, C type Tank, 7 s3 S10 [ acxer vATER >

Vaporzier etc.. S

: : ew | ==

- Heat & Material Balance calculation HeATER | — —
.- ULS, Buckling, Heat Transfer, Collision, Boundary condition s nexerviren |

.- Pipe Stress Analysis e >

C:Case No. 2 fo Steady-State Thermalimesh) -_:—:—_"' -_: —
Ternperature —— T
Type: Ternperature P.B.U _—
unit: *C —_— =
Time: 1 - -
l
22 Max
14441 '| T 55 LMG
-18.112 [-81101 N-12145 & <7
-30.668 L
-60.223
-80.779 <z FUEL GAS
1210 i)
1 e =N
U245 515 3 _—
-163 Mi - 1 LNG _—
Vaporizer | T T
51
LMNG
S8

¥
000 200.00 (i)
[ ee—] 2
10000

22



JUNGWOO ENE Co.Ltd.

‘ Cryogenic Engineering & Equipment

JUNGWOOENE'S ADVANTAGE

4. Supply LNG FGSS for 280ton Class LNG Fueled Coast Cleaning Vessel
.- EPCIC Turn-key Contract
- 15m3 IMO C Type LNG Tank Engineering & Fabrication

- Sea trial : Gas Mode 15Hour operation ROLS = (W (ST

SR 33 ol2s MY

LNG Storage Tank (KR Approval)

2021. 7 15:00 HAXPARSUY ORI AUYRATE

Drawing and Description Approval
Arrangement of gas fuel tank Approval (H)
Detail of tank structure including Tank connection space -Welding detail to be included Approval (H)
Support and staying of gas tank Approval (H)
Specification of materials in gas tanks Approval (H)
Arrangement and specification of insulation Approval (H)
Information on NDT for welds and Strength and tightness testing of tanks Approval (B)
Specification of welding procedures for gas tanks Approval (B)
Specification of stress relieving p jure for ind dent tank (thermal or mechanical) Approval (B)
Specification of cooling-down procedure for gas tank Approval (B)
Marking plate for gas tanks Approval (H)
Other plans and documents deemed necessary by the society

23



Technical Certificates (Onshore/Plant)

w S JUNGWOO ENE Co. Ltd.

Cryogenic Engineering & Equipment

Construction Business Registration Certificate
<Gas Facility Construction & Execution>

(82 A3Z A4

(¢ &)

AEUEE3F

(YE 2| AN BARY

N
oln
Ju

HE o BAZAM2019-10-07

3. 4% HROIHOI(F)

4. CHEX}: O] M3

5. FE YL ARA| : PAYAA LT SHUEI6127487 20 (SHS)

6. HolSEHE(MAAY) : 180111-07036%6

®
oln

BQIAL: 2019.07.02

A e RLAZIRY A9zl FAd 9% AEAAAE FRYUT

(%)
4 2010-3360082-16-5-00008 &
A 2010-3360082-16-5-00008 = T TP
g349 | 294
AHUE | 070-4475
E=XAAY = 1
E7%aH NZX TEFIAM
DAY FF §34y
% = 3ol Bol(F)
DAL 244 (RGN 2T SA4E26127482 20 ($3F)
DAY EHEA) |44 Gad 4
3 # 4
SA4Y 5P S A A (282 X9
©471.:4571.84 7171932
] '

Faghzbs ehdsely ) A52ALY, A522418 E& A2gy 2
& ¥ N 97 A=A 1433 wet 871457 - SZ4N)Y A
ZFS ESATSE MR £7(0%57) - BN 55F
FAE FES

2017 06 ¥ 09 ¥

SABAA BN

2OEA|

=iES)

2010.07.13. 42 5%

Construction Business Registration Certificate
<Machinery & Facility Construction>

Specific Equipment & Facility
Manufacturing Registration Certificate
<Pressure Vessel / Cryogenic Valve>
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Technical Certificates (Onshore/Plant)

JUNGWOO ENE Co.Ltd.

Cryogenic Engineering & Equipment

# 130201 - 00842 1

>)4¥AY FA2)Y(INNO-BIZ) U4

R “+
4 & 9

3 2+ cxsaIeie
3 =+

& 2> 2} : 2013. 6. 21 ~ 2016. 6. 20

# [AMT CIEHAY TN R RYAIA
o AgL >)FY¥AY F)Y(INNO-BIZ)Y ¥
fAY =

20133 69 219

The American Society of Mechanical Engineers

Certificate of
INNO-BIZ Business

CERTIFICATE OF
AUTHORIZATION

Jungwoo ENE Co.. Lad
20, Noksansandan 261.10, 74beon-gi, Gangses-gu
Bunan 46753
Repubiec of Kores

Manutactise of presure ressets af B aborve location and fekd e controted by
trenianon doet - orachaa;

ASME “U”

wl ] 7] 9 521 A

2011t o8l 289

Certificate of
Venture Business

CERTIFICATE OF
AUTHORIZATION

Jungweoo ENE Co. Lst
20, Noksansandan 26110, 74beon i, Gangeeo-gu

Busan 46753
Repubsc of Korea

Manutacture and sxssembly of powss bosiers 31 the sbove location and feld ses
conolled by the above locabon

The American Society of Mechanical Engineers

ASME “S”

The American Society of Mechanical Engineers

X 2010310407 &

NAFLARAYT

3 4D AW 20104 68 1Y
(HEQIHY : 2010 68 16%)

s om 30m W

ZIeAERAY A6 ¥ Y A9 5= A1
ol 2j8ief fist gho] 7| AATLR AT

SRS HS

Certificate of
R&D Laboratory

CERTIFICATE OF
AUTHORIZATION

ASME “PP”

nE=-8SR3zyZ

e s

3329939894

4 A 9 9§l (F) (606-86-21729)
PSR

x4 4243 $9F 16014
#2512} :2011.10.05 ~ 2014.10.04

A ANT A 2P T 5 FY
JYIYEAYANYY A32A3YY R
ool H - 2NWINAYF BAYI

2011% 109 059

R

Le -

Confirmation of

Manufacturing Parts & Material Company

CLEAN A7 73X

ALl A ReldolF AN

W E A :olus

A& A A AT REE261ETINY (1 EI4UTATE H4ED (31T
e YDA 20139 114 299 '

A ARAE A
‘CLEAN #1322 1g9hyck

2013d 119 299

Confirmation of CLEAN
WORKPLACE COMPANY

25



Class Certificates

A~ JUNGWOO ENE Co.Ltd.

Cryogenic Engineering & Equipment

& Quality Certificate (Marine/Offshore)

Caieas No: GCH 25680001
Approval Certificate for

Manufacturing Process

[ Manufacture of Welded Pressure Vessels |

[r—

Manutucturer
95 B, Rap. of Koo

Product Descrgton Ko

T
-

General Manager of
Marine & Ocean Equipment Te

KOREAN REGISTLR

KR Approval Manufacture of
Pressure Vessels

ABS Quality Evaluations

rdfaste O Contie

- ©

1ISO-9001

Corticam No. | GCHER-1279.21

Certificate for Pressure Vessel @
106 FUEL TANK

Goraraiindormation

. KOREAN REGISTER

KOREAN REGISTER

KR Certificate for
IMO Type C LNG TANK

ABS Quality Evaluations

Corsfante OF Contye

1ISO-14001

Quaﬁty Certificay,,

DAEWOO SHIPBUILDING & MARINE ENG RING
COLLTD. certifies that the company and items below have been
assessed and found to comply with the requirements
of Quality Certificate of DSME.

Company Name : JUNGWOO ENE CO., LTD.

Address : 24,Garisael-ro 25Beon-gil, Gangseo-gu,
Busan, Korea

Items : HP Double wall pipes, BOG Pipes
Certificate No. : DSME-QM-17-061

S o S e SIS Valid Date : Feb. 28,2019

>
2o &

In-Min Lee / Director

Offshore Quality Management

Daewoo i ildi & Marine Engi ing Co., LTD.

DSME Quality Certificate

KR Design Approval

ABS Quality Evaluations

Cantificate Of Conformance

. s S— vt e 2 * i

ISO-18001 26



UNGWOO ENE Co. Ltd.

‘ Cryogenic Engineering & Equipment

WPS for Class (Marine/Offshore)

DNV-GL

WELONG PROCEGUNE CUALPICATION TEST
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Reference - LNG FGSS for 280ton Class LNG Fueled Coast Cleaning Vessel

« End User : Yeosu Regional Office of Oceans and Fisheries
» Supply Scope : FGSS, Vacuum Insulated Pipe, LNG Bunkering Station..etc.
EPCIC Turn-key base Contractor & System Integration
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‘ Cryogenic Engineering & Equipment
Reference — Vacuum Insulated Pipe, Double Wall Pipe

« Owner : ULSAN Regional Office of Oceans and Fisheries
« Shipyard : Goryeo Shipbuilding Co., Ltd.

* Items : Vacuum Insulated Pipe & Double Wall Pipe

« Specification : -196°C, 10Bar (Design Temp. & bar)

« Materials : Inner & Outer Pipe SUS 316L

 Insulation : Vacuum Type Insulated
« Contract terms : Included EPC
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‘ Cryogenic Engineering & Equipment
Reference — Vacuum Insulated Pipe, Double Wall Pipe

* Owner : KOGAS Shipping

« Shipyard : DH Shipbuilding Co., Ltd.

* Items : Vacuum Insulated Pipe & Double Wall Pipe
« Specification : -196°C, 10Bar (Design Temp. & bar)
« Materials : Inner & Outer Pipe SUS 316L
 Insulation : Vacuum Type Insulated

« Contract terms : Included EPC
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LNG Bunkering Equipment Test Facility First Phase Construction

« End User : KOMERI
« Supply Scope : C-type Tank, LNG LP Pump, LNG Transfer System, Overhead Crane =
» Process Engineering Review

« EPC Contractor & System Integration
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TEST FACILITY FOR LH2 STORAGE AND SUPPLY

« Owner : Pusan National University Research Institute & Industry Corperation
« Site : Technical Center for Hydrogen Ship
* Items : LH2 Storage and Supply Test Facility
& MW Propulsion Test Facility
« Scope of Supply : T
-> 100ton Universal Test Machine, 50ton Fatigue Test Machine, = Pt T\
Cryogenic Chamber, Helium Recovery System, : L
HE & LN2 PIPE Construction

e (Contract Terms : EPC Contractor
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Reliability Test Facility for LNG Bunkering equipment

« End User : Gyeongnam Technopark
« Supply Scope : Axial stiffness test facility, Fatigue test facility, Minimum bend radius test
facility, Ambient flow rate test facility, QC/DC, ERC, Swivel Function test

« Test Sample : LNG Transfer Hose, QC/DC, ERC, Swivel AN memugSLIE
M Gyeongnam Technopark

e EPC Contractor
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MOU Agreement with Samsung Heavy Industries

&

JUNGWOO ENE Co.Ltd.

Cryogenic Engineering & Equipment

« MOU with SHI for the
Development of Hydrogen
Fuel System for the ship
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MOU with Samsung Heavy Industries

« MOU with SHI for the
Development of Hydrogen
Fuel System for the ship

VAC IPE
VACUUM INSULATED LOADING ARM
STATION SIZE § APPROX. 50m + 75m
ADD|TIONAL OPTION !
1. FUEL CELL POWER GENERATION
USING BOG
LIQUID H
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JUNGWOO ENE’'s NEW FGSS
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