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Social Responsibility of Force valve is
the balance of People, Planet and Profit.

It is our actual expectations regarding compliance with international
standards for environmental management, safety and Business ethics.
In essence this means treating business & people fairly, preserving
natural resources and protecting the environment.

To reach this, we shall do 3 principles:

« Social Responsibility: the social network people live in
« Safety Responsibility: Incident prevention & danger elimination
* Business Responsibility: the way we do our job
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PRODUCTION

MONTHLY
CAPACITY

FOverview 1

ITEM

Company Name
President & CEO

Company Foundation
Factory Location (1%t Factory)

Tel.
Website

Main Products

Factory
(Machining & Assembly)

Casting
Production

Basis Description

DESCRIPTION

DONGSAN VALVE CO., LTD
Myung-Chu CHUNG
May, 1983

167-2, Gomo-ro, 324Beonan-gil, Jillye-myeon, Gimhae
City, Gyeongnam, Korea

+82.55.346.0173

www.force-valves.com
CASTING & FORGING BALL VALVES

Floor Base : 8,264 m’(2,500pyeong) — 1%t Factory
Floor Base : 3,354 m’(1,070pyeong) — 2" Factory

300 tons
5,000 EA / MONTH
Ball Valve WCB 150LB 6”



FOverview 2

FACTORY (157)

Total : 8,264 m" (2,500 pyung)
Service: Assembly,

Machining

Test

Painting

Packing

Delivery




FOverview 2

FACTORY (2nd)

Total : 3,354 m' (1,070 pyung)

Service: Assembly (Cryogenic)
Test
Machining
Warehouse (Patterns)

FACTORY (39)

Service: Machining




FOrganization

CHAIRMAN Jan. 2022
42
PRESIDENT (CEO)
B C Heo
QA Team(4)

. Technical . . .
Production Team (5) Procurement Sales Administration
Team (20) Team (5) Team(5) Team (1)




2006~2010
- Registered for Korea Midland

Power co. Itd.

1990~2000
- Expanded Foundry
- Obtained ISO 9001
- Obtained API 6D ‘
- Obtained Fire safety from ‘ 2021~2022
LOYD’S - Obtained Approval for Cryogenic
‘ 2011~2020 by KOGAS (All range and All sizes)
- Obtained TRCU of RUSSIA . Renewal API 6D
‘ + Obtained TAT for Shell - Renewal Petronas License
2001~2005 - Obtained ISO 15848 & 14001 Obtained ISO 15848-1
® - Obtained CE PED from B.V. - Obtained OHSAS 18001 . Obtained APl 641
- Registered Ball valve patent - Obtained CE PED . Obtained TAT(to Large size)
1983 - Registered Trade Mark - Registered KGS . Obtained SIL3
- Established Dongsan Valve ‘FORCE’ in Korea, USA - Registered KOGAS
+ Vendor Registration of - Registered PTT GC, IRPC, EGAT (Thailand)
LG Chemical Co., Itd . Registered PETRONAS & SBM (Malaysia)

- Registered PETRO-VIETNAM

- Registered HESS, MURPHY OIL

- Registered HANHWA TOTAL, S-OIL,
SK ENERGY, LG CHEMICAL



FManufacturing Facilities s

Ultrasonic Cleaning MCT Machine CNC Machine

Painting Facility MCT Machine CNC Machine (Vertical) 9




Iist of MFG Facilities

Mo FACILITIES NAME SIZE QTY REMARKS No. FACILITIES NAME SIZE QTY REMARKS
1 |LATHE 430 X 1000 1 WHACHUM 19 |TAPPIMNG UPRIGHT DRILLING M/C STD 410 1 SAMCHUMLI
2 |LATHE 5330 X 1000 1 WHACHUMN 20 |UPRIGHT DRILLING MACHINE DUV 580 1 WOOCHANG
3 |LATHE 710 X 1000 1 WHACHUN 21 |UPRIGHT DRILLING MACHINE DUA 540 1 DOMGYAMNG
4 |LATHE 400 X 1080 1 WHACHUM 22 |MILLING MACHINE HMTH 1100 1 WHACHUM
5 |LATHE 710 X 1000 1 WHACHUN 23 |MILLMNG MACHINE WMV 1100 1 WHACHUN
6 |LATHE 1100 X 2000 1 JAPAM 24 |ULTRASONIC WASHING M/C 1
7 |CMC LATHE PUMA 105 1 WHACHUMN 25 |TIG WELDING MACHIME DWT 500 1
§ |CMC LATHE PUMA 121 1 DAEWOO 26 |ARC WELDIMNG MACHIME 1
9 |CMC LATHE H1ECO31 1 DAEWOO 27 |SPOT WELDIMG MACHINE 1
10 |VERTICAL CMC LATHE PUMA V550 1 DAEWOO 28 |CRAME 20 TOM 1
11 |VERTICAL CMC LATHE PUMA VB30 1 DOOSAN 29 |CRAME 10 TOM 1
12 |MCT (MACHINING CEMTER) 650 1 DOOSAM 30 |CRAME 7.3 TON 1
13 |MCT (MACHIMING CEMTER) HMB30 1 DOOSAN 31 |CRAME 3 TOM 1
14 |MCT (MACHIMING CEMTER) ACE-VC300 1 DOOSAN 32 |MACHIMIMNG CENTER 2100 X 1250 X 1250 1 DOOSAN
15 |MCT (MACHINING CEMTER) MYMXB50/50 1 DOOSAM 33 |VERTICAL NC 650 X @ 770 1 S&T
16 |MCT (MACHIMING CEMTER) MYMXT7500/50 1 DOOSAM 34 |METAL SEAT MACHIMNING FAILITY 2 BALL & SEARIMG
17 |RADIAL DRILLING MACHIME DRD 1100 2 DOOSAM 35 |PAINTIMG & DRY FACILITY 1 JUNGIL PLANT
13 |RADIAL DRILLING MACHIME MRD 1100 1 MNAMBUK
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Pressure Test Facilities
Horizontal Pressure Test Bench (800ton) Vertical Pressure Test Bench (50~170ton, 5EA)

Vertical Pressure Test Bench (50~170ton, 5EA) Leakage Detector(Helium)




FCryogenic Test Facilities.

Cryogenic Insulation Tanks

1 1200 x 900 x 1100H Up to 20"
(1.188 m? / 1,188 kg)
2 1500 x 900 x 950H Up to 16"
(1.2825 m? / 1,283 kg)
3 900 x 600 x 800H Up to 12"
(0.432 m? / 432 kg)
4 1400 x 800 x 450H Up to 3"
(0.504 m? / 504 kg)
5 850 x 450 x 400H Up to 2"
(0.153 m3/ 153 kg)
6 480 x 380 x 500H Up to 3"

(0.0912 m3 / 92 kg)
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FEquipment in Laboratory.J

3D Coordinate Digital Sharpy Universal Testing
Measuring machine Impact Tester Machine

Hydraulic Bolting PMI
Torque Wrench 13



FList of Lab Equipment.

No. FACILITIES MAME SIFE QTY REMARKS No. FACILITIES MAME SIFE QTY REMARKS
1 HYDRO TEST FACILITY HORIZOMTAL 800 TOM 1 Korea 18 |HEIGHT GAGE 600 mm 1 MITUTOYO
2 HYDROSTATIC TESTER 100 TOM 1 Korea 19 |DEPTH GAGE 300 mm 2 MITUTOYO
3 HYDROSTATIC TESTER 50 TON 1 Korea 20 |MICROMETER 300 mm a8 MITUTOYO

MNITROGEM TEST TAMK(SUB-
4 ; 2 K 21 |PITCH GAGE 50-~250 1
MERGED) orea mm
3 AIR TESTER 10 TON 1 22 |SURFACE ROUGHMESS GAGE 1
6 UTM 30 TON 1 SINKAMNG 23 |PRESSURE GAGE 3
7 HARDMESS TESTER 1 ROCKWELL 24 |FIRE SAFE TEST M/C 1 SET
8 BRIMEL HARDMESS TESTESR DAEKYUMG 1 Korea 23 |MICROJET DIGITAL RECORDER FUIJI 1 JAPARN
PORTAEBLE SURFACEROQUGHMESS
9 WALL THICKMESS GAGE 2 PEACOCK 26 TESTER (30TON) MITUTOYO 1 JAPAMN
10 |COATING THICKMESS GAGE DIAL 1 JAPAM 27 |PMI QXFORD 2 Germany
HYDRAULIC BOLTING TORQUE UMIWVERSAL TESTIMNG MACHIME

11 WRENCH (FOR BIG SIZE UNTIL 46" TORCUP 1 USA 27 UTM) DAEKYUMG 1 KOREA
12 |TORQUE WRENCH - DIAL 1800 Kgf/cm 2 JAPAMN 28 |X-RAY TUME METAL ANALYZER OXFORD 1 UK
13 |TORQUE WREMCH - DIAL 15000 Kgficm 2 UsA 29 |DIGITAL CHARPY IMPACT TESTER DAEKYUMG 1 KOREA

CRYOQGEMIC TEST FACILITY (WITH

14 |VERMNIER CALIPERS 300 mm 10 MITUTOYO 30 GAS BODSTER SYSTEM) KOREA HYDRALULIC 1 KOREA

15 |VERMIER CALIPERS 600 mm 2 MITUTOYO 31 30 COORDINATE MEASUUING HEXAGOM 1 Usa
MACHIME.

16 |VERMIER CALIPERS 1000 mm 1 MITUTOYO 32 |RT ROOM (MDE FACILITY) 1

17 |HEIGHT GAGE 600 mm 1 MITUTOYO 32 |RT ROOM (MDE FACILITY) 1
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FBusiness Industries

Water 8 @esalination




IDesign Codey

TYPE GENERAL CODE SUB CODE
BALL API 6D, API 608, ISO 17292, ASME B16.34 ASME
B16.5
B16.10
BS 6364 for Cryogenic Service B16.15
COMMON B16.2
API 6FA / API 607 for fire Safe Design 25
B16.47
REMARK Dongsan Valve's Standard
Finite Element Analysis 3D by Inventor 2016 (4 copies) Autodesk Mechanical 2016

- ANSYS 17.2

PRODUCTION RANGE

150LB : 2" ~ 48"

300LB : 2" ~ 48"

600LB : 2" ~ 36"

900LB : 2" ~ 36"

1500LB : 2" ~ 20"

2500LB : 2" ~ 12"
Autodesk AutoCAD 2016
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AP| 598 ASME B16.34 APl 607 MR-0103

APl 6D APl 6FA MR-0175

B16.34
BS 6755
MSS SP-61
ISO 5208

EN 12266-1
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FMaterial Codey

A216 WCB A351 CF8 API 607 A217 WCT A494 M35-1

A216 WCC A351 CF3 APl 6FA A217 WC5

A352 LCB A351 CF10 A217 WC6 _
A352 LCC A351 CG6MMN A217 WC9

A890 CD6MN A494 CW-2M
A352 LC3 A351 CK20 A217 C5
A890 CEEMN A494 CW-12MW
A351 CF8M A217 C12
A995 CD4MCuN
A351 CF3M A217 C12A
A995 CD3MN

A351 CF3MN

A351 CF10M _ _
A494 CZ100

A351 CG8M
A890 CD3MCuN A494 CY40
A351 CG3M
A890 CE3MN A494 CW6EMC
A351CF8C
A890 CD3MWCUN A351 CT15C
A351 CN7M

A494 CU5MCuC

e st e :




FProducts Lineup 1.

e | s

Side Entry Floating Ball

Valve 1/2" ~ 12
Side Entry Trunnion Ball >~ 48"
Valve

Top Entry Ball Valve 2" ~ 40"

Metal Seated Ball Valve 1/2" ~ 40"

Cryogenic Ball Valve 1/2" ~ 40"

3-Way Ball Valve 2" ~ 24"
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MANUFACTURING SCOPE
- CRYOGENIC BALL VALVE

20



FManufacturing Scope.

e | s

Side Entry Floating 12" ~ 6"
Cryogenic Ball Valve

Top Entry Trunnion

Cryogenic Ball Valve 2" ~ 40

21



FManufacturing Scope.

Floating Type, Side Entry
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FManufacturing Scope.

Trunnion Type, Top Entry
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FManufacturing Scope.

Trunnion Type, Side Entry
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FManufacturing Scope.

DESIGN FEATURES AND BENEFITS

» Various Body Design: Three Pieces,
Two Pieces, One Piece

» Blowout Proof, Low Torque Guided
Stem Design

* Low Emmission Packing for Fugitive
Emmission ISO 15848 and API641

» Fire Safe Design APl 607
e One Piece Extended Stem

e 100% tested at -196°C (-320°F)
As per BS6364, KOGAS

e Energized Lip Seal
» Drop Plate

» Cavity Pressure self Relief
: DBB, DIB-I, DIB-II Configuration

25



FManufacturing Scope.

Details of DBB, DIB-I, DIB-Il Configuration

DBB DIB-I1 DIB-II
(Double (Double (Double
Block and Isolation Isolation
Bleed) and Bleed and Bleed
typel) type2)
Upstream SPE DPE SPE
Downstream SPE DPE DPE
Relief To Both from Relief Valve To SPE from
Ball Ball
Directional Bi-Directional Bi-Directional

Uni-Directional

. . (o)
Applications  Common, 85% FuIIBV(;ls)I/ded Not allow leakag

e to downstream

Remarks When First seal Seat
leaks, Second maintenance Pig Launchers, R
Seal Leaks. not required eceivers
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Mest Procedure.

1) Before cryogenic test ( Ambient Temperature Test )

1) Hydrostatic test : Shell test
?2) Air or gas seat leak test

3) The component part (seatring, ball, stem,,) of ball valve shall be thoroughly cleaned

2) Cryogenic leak test

1) Temperature : The cryogenic test temperature shall be —196TC
2) Medium : Helium
3) Pressure : 6.9 bar g
In case of BS 6364 standard,
Raise the pressure in increments, as given in the tabulated data below
Nominal pressure PN @ 20, 50, 64, 100
Increment 235, 75, 10, 20

4) Sopak the valve at the temperature for at least 1hr until all temperatures have stabilized.

5) Before and after cryogenic test, valves shell be operated 5times at ambient temperature.

In case of BS 6364 standard,
Open the valve and close it 20 times.
Measure the open and close forces for at least the first and last operation.
B) After cryogenic leak test , maintain valve open at 12bar g helium and at —1967T.

Check packing and body/bonnet tightness during 10minutes. (No leak)

3) Cryogenic leak test later (Ambient Temperature Test)

1) Ambient temperature condition :
Carry out Helium leak test

I ? - I

ol @ : |

o I

LNZ

1. Soak the valve at the
Temperature(-196T) for
at least 1hr

2. Torque test :
Open the valve and close
it 20 times.

First open/close torque: Nm

Last open/close torque @ Nm

3. Seat test : Raise the
pressure in increments

4, Shell test :




Certificate

No| ____ Contents

1SO9001

API 6D

ISO 14001

ISO 45001

CE-PED

SIL 3 CERT

TYPE APPROVAL BY DNV
FIRE SAFE CERT

TAT CERT (SHELL, MESC)
TRCU FOR RUSSIA

ISO 15848, API 641
APPROVAL LETTERS

T o VW 0N o oUW
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F1S09001, API6D;
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F'HSE 1SO014001, ISO 45001 ;
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F'CE-PED, SIL3
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"Type Approval by DNV-GL

Type
Approval

DNV GL
Cryogenic Ball Valve
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FTAT - SHELL
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- CERTIFICATE

TRCU

Application:
Ball Valves
Gate Valves
Globe Valves
Check Valves

F'TRCU - RUSSIA

35



FlSO - 15848, APl 641
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FQATAR ENEGY
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FPTT-GC, IRPC
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FPETRONAS
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FIMHPS, CRN 3

Mitsubishi Hitachi Cerficac No.

7894-00
MHPS Power Systems

Certificate of Qualification

This is to certify that
Dongsan Valve Co.,Ltd.

is a qualified partner of Mitsubishi Hitachi Power Systems, Ltd. for
supplying the below stated item(s) produced in accordance with the
quality assurance system which passed the evaluation.

167-2, Gomo-ro 324beonan-gil, Jillye-myeon, Gimhae-si,
Address _: Gyeongsannam-do, Korea 50875

Item(s) : Design and Manufacture of Ball Valve (excluding for nuclear facilities).

You are requested to supply the above items in accordance with our general purchase

specification “Quality A General Requi of

Date of Expiration : 31 October 2021

Date of Authorization : 15 October 2018

Authorized by : — 7
Hiroaki Goto

General Manager

Quality Management Department

Quality Management Division

Mitsubishi Hftachi Power Systems, Ltd.
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FDOMESTIC

S-OIL

ECATA SCAUTHIAN PO OO

@ LG Chem
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& GSEsC

POSCO

E&C

SK EacC

FDOMESTIC
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http://www.daewooenc.com/eng/default.asp

FINTERNATIONAL J

& National Iranian

0il Company

SYBNIOC

!7//,

| energy D|l3

: - e
F FAR Y .
- SN
- Y
T
. T
.
;

OFFSHORE i e B L




FINTERNATIONAL J

IS AkerSolutions

J MHPS

M Mitsubishi Hitachi Power Systems

Sumitomo Chemical Engineering Co., Ltd.

Y. . amec
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IBig Size TR Valves

PROJECT: SK408W JERUN FIELD
DEVELOPMENT (MALAYSIA)

END-USER: SAPURA OMV
EPC(CONTRACTOR): MMHE

VALVE TYPE: FLOATING, TRUNNION, 3PCS
BALL VALVE

SIZE & RATING 150~1500#, ¥>"~28"
OPERATOR: MANUAL
Q'TY: 440 EA
DELIVERY: 2022
LEAK CLASS API 6D, MESC SPE 77/302
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FCryogenic Valves

PROJECT: JEJU AEWOL LNG TERMINAL
END-USER: KOGAS
EPC(CONTRACTOR): POSCO E&C

VALVE TYPE: CRYOGENIC BALL VALVE
(TOP ENTRY, DIB-II)

SIZE & RATING 600# / 8"
OPERATOR: MANUAL
QTY: 1EA
DELIVERY: 2022
LEAK CLASS KOGAS(5 Normal ar/(min-inch)

DPE SPE
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FCryogenic Valves

PROJECT: TURBO EXPANDER PROJECT
END-USER: BLACK SWAN ENERGY
EPC(CONTRACTOR): ALCO GAS & OIL

VALVE TYPE: CRYOGENIC BALL VALVE
(SIDE ENTRY, DIB-II)

SIZE & RATING 600# / 4", 6", 8"
OPERATOR: MANUAL
QTY: 11EA
DELIVERY: 2021
LEAK CLASS BS6364(150 Normal an’/(min-inch)
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FCryogenic Valve

PROJECT: X-RELI PROJECT
END-USER: SAMSUNG HEAVY INDUSTRIES
EPC(CONTRACTOR): HYLOK KOREA

VALVE TYPE: CRYOGENIC BALL VALVES
(SIDE & TOP ENTRY, DBB)

SIZE & RATING 150#, 600# / 4"~10"
OPERATOR: MANUAL
QTY: 8EA
DELIVERY: 2021
LEAK CLASS KOGAS(5 Normal ar/(min-inch)
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FCryogenic Valves(3way Ball) s

PROJECT: GIHEUNG PLANT
END-USER: AIR PRODUCTS KOREA
EPC(CONTRACTOR): -

VALVE TYPE: CRYOGENIC 3 WAY BALL VALVE
(SIDE ENTRY, DBB)

SIZE & RATING 150#~600# /1 1/2"~6"
OPERATOR: MANUAL
QTY: 18EA
DELIVERY: 2021
Leak Class BS6364(150 Normal a’/(min-inch)
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FCryogenic Valve

PROJECT: INCHEON LNG TERMINAL
END-USER: KOGAS
EPC(CONTRACTOR): GS E&C

VALVE TYPE: CRYOGENIC BALL VALVES
(SIDE & TOP ENTRY, DBB)

SIZE & RATING 800#~1500# / 1/2"~2"
OPERATOR: MANUAL, POV, MOV
QTY: 391EA
DELIVERY: 2017
LEAK CLASS KOGAS(5 Normal ar/(min-inch)

Control Panel for POV >4




NG Ball Valves

PROJECT: GWANGYANG 4 TANK
END-USER: POSCO ENERGY
EPC(CONTRACTOR): POSCE E&C

VALVE TYPE: NG TOP ENTRY TYPE
BALL VALVE

SIZE & RATING 600# / 20"
OPERATOR: MANUAL / MOV
QTY: 2EA
DELIVERY: 2021
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"High Pressure Ball Valves

PROJECT: MARGHERA LEVANTE
BROWNFIELD

END-USER: ANSALDO ENERGIA
EPC(CONTRACTOR): AC BOILERS

VALVE TYPE: 3 PIECE SIDE ENTRY
BALL VALVE (FOR HIGH PRESS)

SIZE & RATING 900# / 4", 2500# / 6"
OPERATOR: POV
Q'TY: 8EA
DELIVERY: 2021
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"High Pressure Ball Valves

PROJECT: GED & GSRC 2500MW PLUAK
DAENG/SIRIRACHA POWER

END-USER: EGAT / GULF SRC (THAILAND)
EPC(CONTRACTOR): MHPS

VALVE TYPE: 3 PIECE SIDE ENTRY
BALL VALVE (FOR HIGH PRESS)

SIZE & RATING 150# ~ 900# / 1" ~ 12"
OPERATOR: MANUAL, MOV, POV
Q'TY: 207 EA
DELIVERY: 2017 ~ 2021
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"High Pressure Ball V/VJ

Rabigh Project Saudi Arabia (2012) 2500-6"

1500-16"

2500-10"




FFull Jacketed Ball Valves

PROJECT: KAO OLEOCHEMICAL PLANT
END-USER: KAO OLEOCHEMICAL SDN BHD
EPC(CONTRACTOR): ELMAX
VALVE TYPE: FULL JACKETED BALL VALVE

SIZE & RATING 150# ~ 1500# / 1/2" ~ 1 1/2"
OPERATOR: MANUAL, POV
Q'TY: 24 EA
DELIVERY: 2016 ~ 2021
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PROJECT:

VALVE TYPE:

SIZE & RATING:
OPERATOR:
APPLICATION:

FAL-BRONZE Valve

PEGAGA PJT - MUBADALA

BK18A WHP PJT - PETROVIETNAM
SK20 PJT - MUBADALA

SVDN - PETROVIETNAM

AL BRONZE (NI AL-BRONZE)
BALL VALVE

150# / 1/2"~ 10"
MANUAL
SEA WATER
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'3 Way Ball Valve

Y type & T type 3 Way Ball Valve
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'3 Piece Manual Ball Valve

Sriranka, Colombo Port Expansion Pjt,
HHI, Metal Seat 150-36"

SEC (Saudi Electricity Company)
300-30" (A105/F304/410ENP)
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POV - Automation Valve

Pneumatic Actuated Ball Valve
Sam Nam Petrochemical
K3 Chemical Reactor GAS OUT
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MOV - Automation Valve

Cryogenic Ball Valve
LNG Terminal
(Incheon, Jeju, Samcheok, Pyeongtaek, Tongyeong)

74



THANK YOU
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