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MULTIPLE CRYOGENIC A/ st
BUTTERFLY VALVE

ACE cryogenic valves are widely used throughout the world, from liquefaction plants, to liquefied gas carries, receiving tank terminals as well as
peak shaving plants, in a critical and hazardous service conditions down to the temperature as low as -196°.

Multiple-offset Metal Seated Cryogenic Butterfly Valve with “Linear Lifting Stem & Disc technique” is so Unique and the First in the world.
Unique design allows disc to move linearly perpendicular to body seat against flow direction. It provides ZERO friction on overall surface of
seats when both open & close of the disc during operation which leads to less torque than ever. Also, Perfect seat sealing with no seat leakage
is well achieved by flexible adjusting way to push the disc against body seat when close the disc.

DESIGN COMPETITIVENESS

- Bi-directional design

+ With butt-welding ends or flanged ends

- With inspection/ maintenance access (Side entry)
+ Multiple offset design. /
* Valve may be fitted in any orientation. " ® YORK
- Extended bonnet / Shaft for safe access '

4 ~ @) STAND

@ PACKING GLAND
@ PACKING

STANDARD COMPLIANCE
* BS 6364 Valves for Cryogenic service. =) -
- Fire Safe approved in accordance with APl 607. NHY ® STEM
N @ BODY
@ BEARING

PRODUCTION RANGE | @ GAsker

-SIZE : DN 100mm (4 inch) ~ DN 2000mm (80 inch)
‘FLANGE RATING : ASME B 16.5 Class 150LB, 300LB
‘WORKING PRESSURE : Up to 50bar ‘
"WORKING TEMPERATURE : -196 C ~ +815C /A ® RETAINER

DISC

BOTTOM COVER

UNIQUE FEATURE

¢ Linear Lifting Stem & Disc technique, which allows disc to move
linearly perpendicular to body seat against flow direction.

* Solid Metal to Metal Seat with hard facing as a basic trim design,
Metal to Soft Seat as an option

e Super Fine Seat Face roughness bystate-of-the-art machining
e Cutting Edge Seal Technology across the entire seat face
e Replaceable Metal Seat with Retainer

e Origin in South Korea exclusive

TYPE APPROVAL
DNV, LR, ABS, BV, KR




FEATURES A e

e Linear Lifting Stem/Disc Design inducing Zero Friction of Disc & Seat surfaces
e Solid Metal to Metal Seat with hard facing as a basic trim design, Metal to Soft Seat as an option

e Super Fine Seat Face roughness bystate-of-the-art machining ' "' '

e Cutting Edge Seal Technology across the entire seat face ROTATING

* Replaceable Metal Seat with Retainer

e Origin in South Korea exclusive

RETAINER THEN
(SEGMENT RING TYPE) GOING STRAIGHT

e Centerlines of bolts and gaskets are the same center line.

* No leakage occurs through gasket because the sealing of gasket does not
deteriorate even though any forces are exerted on the retainer ring with the
disc due to internal pressure.

®* Prevent loosening by double bolt design.

DISC POSITION CONTROL

e The valve disc position is controlled by the Upper and Lower Bush inserted
into the Valve body.

¢ No disc move by valve operation.

e Can be maintained in initial conditions without change during valve installation.

Segment Ring

AV-L Series AV-L Series Cryogenic AV-L Series Cryogenic AV-L Series Cryogenic
Cryogenic Globe Valve Ball Valve Swing Check Valve
Gate Valve L

! 5

e




PERFORMANCE RECORD

CRYOGENIC VALVES ONLY FOR PLANT/OFFSHORE

DESCRIPTION / SPECIFICATION DELIVERY
NO  COUNTRY END-USER CONTRACTOR PROJECT / TYPE OF VESSEL
TYPE OF VALVE W oMM
KIMM
1 KOREA . . . JHTECH Cryogenic Test Facility CRYOGENIC TRIPLE ECCENTRIC BUTTERFLY VALVE (BUTT-WELD) 1508 DN 200,500 | 3eA | 2021 | 7
(Korean Institute of Machinery & Materials)
CRYOGENIC BUTTERFLY VALVE with Hyd. Actuator / Manual
HYUNDAI HEAVY INDUSTRIES CRYOGENIC GLOBE VALVE with Hyd. Motor Type Actuator / Manual 15008
2 TURKEY | PARDUS Energy LTD cotn 2945 / 170K LNG FSRU CRYOGENIC GATE VALVE / Manual ot | ON1S - ON60O | t64ea | 2018 | 5
. CRYOGENIC DUAL/SWING CHECK VALVE
CRYOGENIC BALL VALVE with Hyd. Actuator / Manual
3 PANAMA | AEs POSCO ENC PANAMA LNG COLON GAS CRYOGENIC BUTTERFLY VALVE 150L8 | DN200~DN900 | 17€A | 2017 | 3
a KOREA | LOTTE CHEMICAL GS ENGINEERING & CONSTRUCTION| TE3 CRYOGENIC BUTTERFLY VALVE 3008 DN150 A | 2016 [ 11
5 IAPAN MHI 0sAV €O.LTD MHI 2089 CRYOGENIC GLOBE VALVE (BUTT-WELD) 15018 DN100 €A | 2016 [ 10
6 IAPAN MITSUBISHI HEAVY INDSTRIES, LTD. 0sAV cO.LTD MHI 5.1412 CRYOGENIC GLOBE VALVE (BUTT-WELD) 1508 N8O 1A | 2016 [ 9
7 vae Gasco Gasos CRYOGENIC BALL VALVE 3008 DNsO 1A | 2015 [ 12
8 | sineapore | - LFA GLOBAL CRYOGENIC BUTTERFLY VALVE 30018 oN200 A | 2015 | 12
FENGZHEN WANJIE CITY
v ., LTD. P 1
9 CHINA FENGZHEN WANJIE CITY GAS CO,, LTD. TECHNIP CHINA “onS PEAK REQULATION CRYOGENIC LIFT CHECK VALVE 80018 oN2s aa | 2015 | 11
FENGZHEN WANJIE CITY
v . LTD. P ¥ - 1
1 CHINA FENGZHEN WANJIE CITY GAS CO,, LTD. TECHNIP CHINA “enS PEAK REQULATION CRYOGENIC GLOBE VALVE 150L8-800L8 | DN25~DNsoA | 226A | 2015 | 11
FENGZHEN WANJIE CITY
v . LTD. P v - 1
" CHINA FENGZHEN WANJIE CITY GAS CO,, LTD. TECHNIP CHINA enS PEAK REQULATION CRYOGENIC DUAL CHECK VALVE 1508 DN50-DN200 | 10€A | 2015 | 11
FENGZHEN WANJIE CITY
[ m ., LTD. YOGEN! 15018 - 1
2 CHINA ENGZHEN WANJIE CITY GAS €O, LTD. TECHNIP CHINA “enS PEAK REQULATION CRYOGENIC BALL VALVE 50L8~800LB | DN15-DN300 | 82€A | 2015 | 11
3 ANGOLA | BECHTEL PJVALVE ANGOLA LNG CRYOGENIC TRIPLE ECCENTRIC FLANGE TYPE BUTTERFLY VALVE 300L8 ~900L8 | DN300~DN60O | 4EA | 2015 | 7
i KsA sABIC 0BG GLOBAL REPLANCEMENT CRYOGENIC TRIPLE ECCRENTRIC BUTTERTFLYS 1508 DN60O 1A | 2014 | 4
KOREA INSTITUTE OF KOREA LNG CRYOGENIC
1 KOREA YEONGNAM P RYOGENIC BUTT-WELD TYPE GATE VALVE 1508 DN 1A | 2014
s © MACHINERY & MATERIALS GYEONGNAM PP INDUSTRIAL COMPLEX CRYOGENIC BU oA =o! 0 0 3
KOREA INSTITUTE OF KOREA LNG CRYOGENIC
1 KOREA YEONGNAM P RYOGENIC BUTT-WELD TYPE SWING CHECK VALVE 1508 DN80-DN200 | 2EA | 2014
© © MACHINERY & MATERIALS GYEONGNAM PP INDUSTRIAL COMPLEX CRYOGENIC BU SWING cHec 5o 80-DN200 o 3
17 uAe FLOWSERVE GULF FZE GERAB NATIONAL GULF FZE CRYOGENIC TRIPLE ECCENTRIC BUTTERFLY VALVE 150L8/300LB | DNB0-DN400 | 6EA | 2014 | 3
KOREA INSTITUTE OF KOREA LNG CRYOGENIC
1 KOREA YEONGNAM PP RYOGENIC BUTT-WELD TYPE BUTTERFLY VALVE 150LB/300L8 | DN200~DN: 26a | 2014 [ 2
s © MACHINERY & MATERIALS GYeoNs s INDUSTRIAL COMPLEX CRYOGENIC BU v s0L8/300 00-DN800 o
MOL TANKSHIP MITSUI ENGINEERING
1 IAPAN MES 5,123 RYOGENIC FLANGE TYPE GLOBE VALVE 1508 NS A | 2013 | 12
MANAGEMENT SHIPBUILDING s 81230 CRYOGENIC FLANG! aLo 5o o o1
MEJILLONES GNL
20 CHILE TECNICAS REUNIDAS LOTUS CONTROL RYOGENIC BALL VALVE 150LB-900LB | DN40-DN150 | 126A | 201 4
CNICAs Reu us ¢ NORTE GRANDE CHILE “ < o1
21 | PAKISTAN | PAKISTAN PETROLEUM LIMITIED FRENSTAR MAKORI FIELD DEVELOPMENT | CRYOGENIC FLANGE TYPE BUTTERFLY VALVE 60018 N300 A | 203 [ 3
2 CHILE ‘GNL MEJILLONES S.A TECNICAS REUNIDAS MEJILLONES GhL CRYOGENIC FLANGE TYPE BUTTERFLY VALVE 15018 | DN200-DN700 | 226A | 2013 | 3
NORTE GRANDE CHILE
2 KOREA | SAMSUNG TOTAL PETROCHEICALS SAMSUNG ENGINEERING STC EvAZ CRYOGENIC FLANGE TYPE BUTTERFLY VALVE 1508 DN100 4 | 2013 | 3
2 Kore | KOREAINSTITUTE KOREA INSTITUTE OF STUDY OF MACHINERY & CRYOGENIC FLANGE TYPE BUTTERFLY VALVE 1508 DN250 3ea [ 2013 [ 1
MACHINERY & MATERIALS MACHINERY & MATERIALS MATERIALS
2 cHing | SUANDONG ZHUHAI TECNICAS REUNIDAS GUANDONG ZHUHA CRYOGENIC BUTT-WELD TYPE BUTTERFLY VALVE 15018 | DN200-DN600 | 39€A | 2012 | 12
‘GOLDEN BAY LNG
) JH suMIT
26 | PHILIPPINES DAERIM INDUSTRIAL CRYOGENIC FLANGE TYPE BUTTERFLY VALVE 30018 | DN300-DN3s0 | 3EA | 2012 | 12
PETROCHEMICAL CORP. NAPHTHA CRACKER
27 CHILE ‘GNL MEJILLONES S.A TECNICAS REUNIDAS MEILLONES GNL NORTE GRANDE | CRYOGENIC BUTTERFLY VALVE 15018 | DN250-DN800 | 6EA | 2012 | 12
CHILE (MOTOR OPERATED VAVLE)
28 CHILE ‘GNL MEJILLONES S.A TECNICAS REUNIDAS MEILLONES GNL NORTE GRANDE | CRYOGENIC BUTTERFLY VALVE 15018 | DN250-DN800 | 4EA | 2012 | 12
CHILE (PNEUMATIC OPERATED VAVLE)
29 CHILE ‘GNL MEJILLONES S.A TECNICAS REUNIDAS MEILLONES GNL NORTE GRANDE | CRYOGENIC BUTTERFLY VALVE 150LB-900LB | DN40-DN150 | 12€A | 2012 | 12
CHILE (MOTOR OPERATED VAVLE)
30 une TAKREER SAMSUNG ENGINEERING RRE #3 CRYOGENIC FLANGE TYPE BUTTERFLY VALVE 1508 DN1350 2a | 2012 [ 12
KUMHO
3 KOREA DAERIM INDUSTRIAL KUMHO YEP-IV CRYOGENIC FLANGE TYPE BUTTERFLY VALVE 300LB | DN150-DNs00 | 6EA | 2012 | 11
PETROCHEMICAL
i INSTIT Y oF v
32 KoRea | KOREAINSTITUTE KOREA INSTITUTE OF STUDY OF MACHINERY & CRYOGENIC FLANGE TYPE BUTTERFLY VALVE 1508 DN250 2a [ 2012 [ 11
MACHINERY & MATERIALS MACHINERY & MATERIALS MATERIALS
1
33 une TAKREER G5 ENGINEERING & RUWAIS 4TH NGL CRYOGENIC FLANGE TYPE BUTTERFLY VALVE 3008 DN600 1A | 2012 [ 8
CONSTRUCTION
34 cina | SUANDONG ZHUHAI TECNICAS REUNIDAS GUANDONG ZHUHA CRYOGENIC BUTT-WELD TYPE BUTTERFLY VALVE 15018 | DN200-DN600 | 39EA | 2012 | 7
‘GOLDEN BAY LNG
MEJILLONES GNL
35 cHILE ‘GNL MEJILLONES S.A TECNICAS REUNIDAS CRYOGENIC BUTT-WELD TYPE BUTTERFLY VALVE 150LB-900L8 | DN40-DNB00 | 31EA | 2012 | 7
NORTE GRANDE CHILE
M "
36 | pHippings | 2 SUMY DAERIM INDUSTRIAL o sumit CRYOGENIC FLANGE TYPE BUTTERFLY VALVE 3008 DN350 1A | 2011 | 12
PETROCHEMICAL CORP. NAPHTHA CRACKER
37 KsA SAUDI KAYAN DAERIM INDUSTRIAL SAUDI KAYAN KLPE CRYOGENIC FLANGE TYPE BUTTERFLY VALVE 15018 | DN150~DN600 | SEA | 2011 [ 12
38 KOREA | KOREAINSTITUTE NOREA INSTITUTE OF STUDY OF MACHINERY & CRYOGENIC FLANGE TYPE BUTTERFLY VALVE 1508 DN250 A | 2011 | 12
MACHINERY & MATERIALS MACHINERY & MATERIALS MATERIALS
39 KoRea | KOREAINSTITUTE HYUNDA! KOREA LNG CRYOGENIC CRYOGENIC BUTT-WELD TYPE BUTTERFLY VALVE 150LB/300LB | DN200~DN80O | 19€A | 2011 [ 10
MACHINERY & MATERIALS ENGINEERING INDUSTRIAL COMPLEX
GS ENGINEERING &
a a T F 1
0 vae TAKREER CoNSTRUCTION RUWAIS 4TH NGL CRYOGENIC FLANGE TYPE BUTTERFLY VALVE 30018 DN40O/DNTS0 | 264 | 20 6
a KsA SAUDI KAYAN DAERIM INDUSTRIAL SAUDI KAYAN KLPE CRYOGENIC FLANGE TYPE BUTTERFLY VALVE 15018 | DN150~DN600 | 15€A | 2011 [ 3
MITSUBISHI MHI 5.2002
4 P P [ v - a 1
2 JAPAN | ASTOMOS ENERGY JAPAN HEAVY INDUSTRIES LD, GAS SeoRmo LPG FLANGE TYPE BUTTERFLY VALVE 150L8/300LB | DN200~DN250 | 4EA | 2010 [ 12
KOREA INSTITUTE HYUNDAI KOREA LNG CRYOGENIC
4 RE g Y - 1 1
3 KOREA [ L ERY & MATERIALS NGINVERING INDUSTRIAL COMPLEX CRYOGENIC BUTT-WELD TYPE BUTTERFLY VALVE 150LB/300LB | DN200~DN80O | 19A | 2010
a4 JAPAN | ASTOMOS ENERGY JAPAN MITSUBISH) MHI 5.2089 CRYOGENIC GLOBE VALVE 1508 oN100 1ea | 2000 [ 12
HEAVY INDUSTRIES LTD.
NYK LNG MITSUI ENGINEERING MES 5.1351
4 P 100- 4
5 APAN [ ANAGEMENT SHIPBUILOING NORTHWEST SWALLOW CRYOGENIC GATE VALVE 15018 | DN100~DN250 | 3EA | 2009
N MITSUI ENGINEERING MES 5.1351
4 APAN RYOGENIC SWING CHECK VALVE 1508 N4 1A | 20 4
° ’ SHIP MANAGEMENT SHIPBUILDING NORTHWEST SWALLOW CRYOGENIC SWING CHec 5o 00 009
N MITSUI ENGINEERING MES 5.1351
a7 APAN RYOGENIC BUTT-WELD TYPE BUTTERFLY VALVE 1508 DN80-DN1 264 | 20 4
’ SHIP MANAGEMENT SHIPBUILDING NORTHWEST SWALLOW CRYOGENIC BU v 5o 80-DN100 009
48 KsA SAUDI ARAMCO GABAS SAUDI ARAMCO CRYOGENIC FLANGE TYPE BUTTERFLY VALVE 15018 DN1050 1Ea | 2008 | 10
KAWASAKI KHI S.NO.1429
49 IAPAN 1AM LUCKY MARINE THAILAND RYOGENIC GLOBE VALVE 150LB | DN100-DN250 | 4EA | 2
SiAM Luc HEAVY INDUSTRIE “NOTO GLORIA" CRYOGENIC GLO 5o 00-DN250 00 |8
N MITSUI ENGINEERING MHI 5.2157
0 IAPAN RYOGENIC GLOBE VALVE 1508 DN200 EA | 2
B SHIP MANAGEMENT SHIPBUILDING “LNG JAMAL" CRYOGENIC Gl o b 00 |8
51 JAPAN | GAS SILVER CHINA Kawasakt K1 SNO.1430 CRYOGENIC WAFER TYPE BUTTERFLY VALVE 1508 DN400 3eA | 2007 [ 1
HEAVY INDUSTRIE "CRYSTAL MARMAID"
52 IAPAN GAS SILVER CHINA Kawasakd Kl sNO1421 CRYOGENIC WAFER TYPE BUTTERFLY VALVE 1508 DN400 3eA | 2006 [ 4
HEAVY INDUSTRIE “CRYSTAL MARMAID"
53 JAPAN | GAS SILVER CHINA Kawasakl K1 SNO.1420 CRYOGENIC WAFER TYPE BUTTERFLY VALVE 1508 DN400 sea | 2005 | 4
HEAVY INDUSTRIE “CRYSTAL MARMAID"
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n FEATURE OF CRYOGENIC BUTTERFLY VALVE

1. FEATURES & BENEFITS

» Linear Lifting Stem/Disc Design inducing Zero Friction of Disc & Seat surfaces
» SOILD METAL TO METAL SEAT, SOFT SEAT (OPTION)

» SUPER FINE SEAT FACE (Surface roughness Ra 0.03 ~ 0.08)

» REPLACEABLE METAL SEAT WITH RETAINER

2. APPLICATION

» Gas carrier (liquefied natural gas, propane gas, butane, acetylene, ethylene etc.)
» Receiving terminal

» Liquefied Oxygen(-160°C) plants

3. VALVE SPECIFICATION

» Pressure rating : ASME CLASS 150LB, 300LB
» Size Range : DN100(4”) ~ DN1200 (48")
» Material : A351 CF8M, CF3M




n FEATURE OF CRYOGENIC BUTTERFLY VALVE

4. DESIGN PRINCIPLE

» ZERO sealing interference that occurs when rotating the DISC by combining rotational and linear movements.

» Sealing is realized by perfectly adhering to the seat through the linear movement of the DISC.

» Zero interference in all sections during OPEN & CLOSE OPERATION

» ADJUSTING of the linear movement section is possible, realizing perfect sealing.

Graphic view to exhibit innovative Linear Lifting Stem/Disc

faal B84

Disc Open to Close Disc Close to Open




n FEATURE OF CRYOGENIC BUTTERFLY VALVE

5. OPERATION MOTION

Double Offset with Linear lifting butterfly Valve Triple Offset butterfly Valve

EEROS|E > CLOSE POINT : A&

“Zero interference” between disc and sealing part when operating valve

» Double offset with linear lifting design combines rotational and linear » Design implementation is possible, but actual production is impossible.
movements. Perfect sealing is achieved by eliminating interference in the sealing > Machining Tolerance & Assembly Tolerance
part that occurs when the disc rotates. “This is because zero cumulative tolerance is impossible.”

Even if zero base is implemented during design, if the sum of cumulative
[processing/assembly/angle] tolerances exceeds 0.15~0.2mm, the interference
between the disc and sealing part cannot be zeroed, and this cumulative
tolerance (Body / Bush / Stem) during actual production Considering the axis

tolerance), roundness, straightness, and angle of the seat, the cumulative

iroduction tolerance is aiiroximateli 0.4~0.6mm or more.



n FEATURE OF CRYOGENIC BUTTERFLY VALVE

6. RETAINER RING CONSTRUCTION (SEGMENT RING TYPE)
» The center of the RETAINER BOLT and the center of the GASKET are located on the same line.

» Prevents deterioration of GASKET SEALING even when DISC applies force to RETAINER due to internal pressure.
m) Leakage prevention through GASKET
» DOUBLE BOLT TYPE prevents loosening by fluid.

SEgmRE RAg RETAINER RING TYPE

-' > “A” street exists between BOLT CENTER and GASKET CENTER
Body seat » When the DISC pushes the RETAINER due to internal pressure,

\

the GASKET There is a risk of leakage due to poor sealing.

y

Double Bolt




n FEATURE OF CRYOGENIC BUTTERFLY VALVE

7. DISC position control

» DISC controls position with upper and lower bushes inserted into the body.

» No sagging phenomenon due to operation of DISC

» Can be maintained at initial condition without change due to valve installation

Disc position control with upper and lower bushes

» When the valve operates, thrust is generated according to the
direction of rotation. At this time, it is affected by the valve
installation [horizontal/vertical] direction. In particular, when installed
vertically, it is subject to thrust due to disk weight + rotation. As a
result, the center position of the disc changes and the sealing point
changes. Leakage occurs frequently. In a typical valve, disc weight +
rotation generated by operation The thrust is designed to be
controlled from the end cover located at the bottom of the valve.
When the end cover receives all this load, the butterfly valve
structure Because the space is limited, it is not easy to design it with
sufficient strength. Therefore, when the valve operates after
installation, the disc position changes. As a result, leakage occurs in
the sealing part or sometimes the end cover There are cases where
leakage occurs in the part.

» There are upper and lower bushes at the positions A and B
indicated in the left drawing and photo. When inserted and
operating the valve, the disc weight + rotational thrust generated
Perfect sealing can be maintained by controlling the movement of
the disc.




n FEATURE OF CRYOGENIC BUTTERFLY VALVE

8. DISC & SEAT COATING applled ' » TCC Coating or Stellite Overlay

» DISC & SEAT surface treatment o : » surface roughness Ra 0.03 to 0.08.
- TCC Coating or Stellite Overlay
‘Increased wear resistance
» Apply polishing and wrapping after COATING
- Sealing part surface roughness Ra 0.03 ~ 0.08

9. DISC & SEAT ZERO FIRICTION
» “ZERO" interference with SEAT before DISC rotation movement
-Rotational movement after eliminating interference with the seat
@ Disc & Seat surfaces zero friction through the linear movement of the DISC

» Solid Metal to Metal Sealing Basically. - Disc rotated angle 0° / offset 2~6 mm move

== Zero Interference.

» Full closed disc »Upper side P Left side » Lower side P Right side



n FEATURE OF CRYOGENIC BUTTERFLY VALVE

10. STEADY-STATE THERMAL & THERMAL STRESS ANALYSIS

»  MESH STATICS »  BOUNDARY CONDITION

N: Copy of Triple Offset
Steady-State Thermal
Time: 1.5

[ Termperature: -196. °C
B Radiation: 22.°C, 1

N
|
w = W
0.00 500.00 1000.00 (rmm} v 000 500,00 1000.00 (rmrmy v
I
250.00 750.00

250.00 750.00

m v Radiation Condition all over the outer surface
829,947 438,294 v' Environmental Temperature : 22°C
v Internal Temperature : -196°C
»  RESULTS
|__Area__| Pipe Line | Operator _
Temp. -196.32°C 8.8°C



n FEATURE OF CRYOGENIC BUTTERFLY VALVE

10. STEADY-STATE THERMAL & THERMAL STRESS ANALYSIS

>

BOUNDARY CONDITION

P: Static Structural
Pressure
Time: 1. ¢
[ Pressure: 3. Mp

0.00 50000 1000.00 (mm)
I

250.00 750.00

O: Static Structural
Imperted Body Temperature
Unit *C

8.849 Max
-13921
-36.601
50461
223

-105
-L2r7y
-150.54
17331
-196.08 Min

000 50000 100000 (mm)
N

25000 750,00

v Shell Design Pressure
has been applied. (30Bar)

v’ Steady-State analysis result
has been applied.




n FEATURE OF CRYOGENIC BUTTERFLY VALVE

10. STEADY-STATE THERMAL & THERMAL STRESS ANALYSIS

»>  VON-MISES STRESS

O: Static Structural

Equivalent Stress 2

Type: Equivalent (von-Mises) Stress
Unit: MPa

Tirne: 1

250.00

500.00 ()
1

125.00

375.00

»>  TOTAL DEFORMATION

v MAX. 146 MPa

O: Static Structural
Total Deformation 2
Type: Total Deforrmation
Unit: mm

Tirne: 1

24042 Max
21504
1.8065
16427
1.3889
11351
088128
0.62746
0.37363
0.11983 Min

250.00

500.00 ()

125.00

375.00

v MAX. 1.57mm




n FEATURE OF CRYOGENIC BUTTERFLY VALVE

11. MANUFACTURING & ASSEMBLY PROCEDURE
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n FEATURE OF CRYOGENIC BUTTERFLY VALVE

11. MANUFACTURING & ASSEMBLY PROCEDURE

DEVELOPMENT DRAWING P.No. PART NAME ASSEMBLY PROCEDURE REMARK
1 BODY
2 DISC 1 Assernble Stem bearing with Body.
3 SEAT
3.1 RETAINER
T o 5 Insert Sten'w ‘mto. the'body after assemble Check the Disc Offset direction.
Stem Bearing with Disc. Check the Stem direction.
5 BODY EXT. HOUSING A
6 BODY EXT. HOUSING B
7 STEM BERAING 3 Insert Disc Pin on the Disc.
8 PACKING GLAND
8.1 GLAND RING " hssemble Extension Housing A on the Body Check Packing Gland position.
9 PACKING RING ofter inert Body Gasket.
10 BOTTOM COVER Insert Packing Ring & Packing on the Ext.
1" DISC PIN 5 housing A, and then tighten the
12 STEM GUIDE PIN Packing Gland Bolt,
14 PACKING 6 Assemble Ext. Housing B.
15 PLATE
16.1 SEAT GASKET | 7 Assemble the Gear Box.
16.2 SEAT GASKET Il 8 Assemble the Stern Guide Pin. Assernble in the closed pasition)
17 BODY TOP GASKET g Tighten the Extension B Bolt.
18 BOTTOM COVER GASKET 10 | Assemble the Bottom Cover with Bottom Gasket.
19 EXTENSION A BOLT, NUT, WASHER hssemble Seot Gosket —= Seat —=
20 EXTENSION B BOLT, NUT, WASHER 11 | Seat Gusket I —= Plate — Retainer.
21 PACKING GLAND BOLT, NUT, WASHER
22 BOTTOM COVER BOLT, WASHER 12 | Assemble Stopper Bolt.
23 ACTUATOR BOLT, WASHER Assemble Entry Cover Gasket.
24 RETAINER BOLT 13 | Assemble Side Entry Cover.
25 STOPPER BOLT, NUT, WASHER Tighten Entry Cover Bolt.
101 GEARBOX % Marking Full Gpen Position & Full Clese Position
102 (¥) | SIDE ENTRY COVER on the Indicator.
103 (%) ENTRY COVER GASKET i kecording to the TP, Cryogenic test shall be
104 () ENTRY COVER BOLT, NUT, WASHER performed.
TITLE DOUBLE ECC’ LINEAR TYPE CRYOGENIC BUTTERFLY VALVE
REMARK SUBTITLE ASSEMBLY PROCEDURE
DRA DES. CHK. APP. SGALE -
1. P.No. 102, 103, 104 shall be applied butt-welding type only.
DATE 2023.05.02
A BT Yoo LK Chot ]
DWe/N - | DECRYO-ASSY-PROCESS]
JA/ ACE VALVE CO.LTD.




n FEATURE OF CRYOGENIC BUTTERFLY VALVE

12.

DRAWING - IfLANGE TYPE

1

P.NO.| PART N MATERIAL Q'Y SEMARK
B 1| moov 1357 CFAN 1
2 DISC £351 CFEM 1
3 | SEAT 1
41 | REIANER St
STE 1
D 5 | BODY EXIL HOUSING & 1
r’t z 8 | BOOV EXL HOUSING B 1
7| STEM BERARG 2
. 8 | Prck 1
= U 5 | ek 2
! 10 | BOTIOM COVER 1
'.‘ 1 DISC FIN o34 SET
] & 12 | STEM GLIDE RIN ATE T 2
14 GRAPHITE 1
18 SUSHGRAPHITE 1
17 SUSHGRAPHITC 1
18 SUSHGRAPHITE 1
15 A193 BEM CLZ | "SE
c o BRIT  [A93BSMCL2 [ 1SET
3 N 21| PACKING GLAND BOLT [ A'93 BBM CL2 | 1SET
~ A 23 | BOTOMOOUFRBNT | A3 3SM LD |TSFT
o wyen — -
DETAIL "A 23 | ACTUATOR BOLT £193 87 1SET
ni1-h1 TAP - RETANER BOIT MOTEEM LD | 1S
3 STOFPER 2001 £793 354 CL2 1
101 | GEARBOX e 1
# n—¢h HOLE
SURE TEST TO A7) 502 & B36364
- 29 Loy fwaler s
esian Pressure 1.1 fimes [iitrac
CLENS TEST : Design Pressure (hellam, —198°C)
2. BOEY MARKING
3 (&5 £
B H:Im-rjs
MATERIAL
= 3. FLAMGE RATIG :
1
L
MO CATE DESCRATION DR | DES. | CHE.| AFF.
MULTIPLE CROGERIT FUTTERALY v WE
DM N 5 0OnNS unit m DIMEHNES N Unit : mm TITLE
FLANGE MOMIAL ; REFEREMGCE BLTof £ ONAE0 ~ DNEDD
A D oc wi-il Tap gl H1 TIAMETER e 1z 3 3 AN MODEL s LMF
202 635 | 5780 [4-1 1/B"(BUN} 12—832 421 282 574 | 1575 TP 435 710 — . QA s Seii HOML
229 6380 |4-1 1/87(BUN} 16-43Z 30 252 812 | 1810 | 175 £35 710
zag | 7em | Benz 17478} 16255 155 313 650 | 1700 | 175 “35 [ 710 Dt
267 814 | raus [4-1 1/47(BUN; 16—835 a7 318 H41 1730 201 S16 200 DG M MF1838404
567 | B70 | 8065 |4-1 1/47(8uN) 20635 535 | 1435 | 150 530 230 718 201 | 516 | BoO
JA/ ACE VALVE CO.LTD.
4 3 f 2 | 1 A3 (420 x 297)




n FEATURE OF CRYOGENIC BUTTERFLY VALVE

12. DRAWING - BUTT WELDING TYPE 3
4 | 3 2 1

PG PART MAME MATERIAL QY REMARE
1 800y A357 CFaM 1
2 oIst £357 CFEM 1
3 i A276 T316 1
3.1 | RETAINER A276 318 18E]
STEM A2T8 T31E 1
D 5 A351 CFAM 1 D
] AJ51 CRav 1
M BERANG AZTGTIE 2
8 PACKING GLAND 2078 T36 1
El PACKING R ] 2
10 SOTTOM COVER TG 1
] o 1 E‘L‘ FiN 554 I SET |
12 STEM GLIDE PIN A276 T316 2
14 GRAPHITE 1
18 SUSHGRAPHITE i
17 SUSHGRAPHITE 1
18 SUSHGRAPHITE 1
15 195 BEM CL2 15E]
(o] il AT93 BEM €12 SET o}
il 193 BEM CL2 1SET
A193 BAM C1.2 1SET
ACTUATOR 30T A193 87 1SET
24 | RETAINER B0LT A193 BEM CL2 1SET
E 25 STOFPER SOLT A193 BEM (L2 1
DIMENS ONS R ST 28 SICE ENTRY CCVER M0 7316 1
# 29 LHIRY COVCR BOLT A193 0EM ¢ 1SE] «
NOMIMNAL R E ERLCNCE =
DIAMETER e H1 H2 H3 E 7] 4 e SIOHE] :C]TE L
101 | CEARBSX ASSY 1
39 1300 231 500
453 1305 119 23 500
840 1400 | 180 | 302 | 630
B 90 835 1135 50 392 6830 B
1018 1575 175 o
1015 812 1610 75 710
1070 | 833 | 1700 5 710
1070 i-31 1730 20 800
= 1200 16 1850 20 800
NOTE
1. PRESSURE TEST TO AP 598 & 855364
- NO CATE DESCRIPTION DRA. | DES. | CHK.| APP.
B I i =% - MULTPLE 2CC CRYDGENE BUTTERFLY VALVE BJTT WELD HG TYPT
(M f DNSCO ~ DNEOD
A AW A
MATER AL IR, DES. CHE AP SCALE
3. FLANGE RATI! ASME B16.5 CLY30 EAE
4. BUTTWELDED END : ASME B16.25 UGN
3. DFSIGH PRESSURE ¢ 10aar.
e JA/ ACE VALVE CO.,LTD.

n | 3 f 2 | 1 A3 (420 x 297)




E TEST PROCEDURE FOR BUTTERFLY VLAVE

1. MATERIAL TEST

F INTERNATIONAL CODE ASTM A351 Gr. CF8, CF8M, CF3, CF3M (BS 6364 Table 2)
n TEST MEDIUM WATER or HELIUM GAS
TEST DURATION (Min.) 5 MINUTES
TEST PRESSURE (Bar. G) MAX. WORKING PRESSURE x 1.5 TIEMS
n ACCORDING TO BS 6364 & API 598,
TEST CONDITION AMBIENT TEMPERATUE, DISC OPEN




E TEST PROCEDURE FOR BUTTERFLY VLAVE

3. SHELL PRESSURE TEST
N

TEST MEDIUM

WATER or HELIUM GAS

TEST DURATION (Min.)

5 MINUTES

TEST PRESSURE (Bar. G)

MAX. WORKING PRESSURE x 1.5 TIEMS

4. SEAT LEAKAGE TEST
i

TEST MEDIUM

HELIUM GAS

TEST DURATION (Min.)

5 MINUTES

TEST PRESSURE (Bar. G)

MAX. WORKING PRESSURE x 1.1 TIEMS

ALLOWABLE LEAKAGE FOR
METAL TO METAL SEAT

» BS 6364 8.3.2 (0.3mm~3/s x DN for Metal Seat)
» BS 6364 8.3.3 (NO VISIBLE LEAK for Soft Seat)

TEST CONDITION &
METHOD

ACCORDING TO BS 6364 & API 598,
AMBIENT TEMPERATUE, EACH SIZE




E TEST PROCEDURE FOR BUTTERFLY VLAVE

LOW TEMPERATURE LEAK TEST APPARATUS
e

—ai ;

"

L T EECTEE
/ SUS304
MAIN FLOW DIRECTION

ADIABATIC MATERTAL

TEST OF MAIN FLOW DIRECTION: V1 & V2 OPEN, V3 & V4 CLOSE.
TEST OF OPPOSITE DIRECTION : V3 & V4 OPEN, V1 & V2 CLOSE.




E TEST PROCEDURE FOR BUTTERFLY VLAVE

5. CRYOGENIC OPERATION TEST
Lo

TEST TEMPERATURE -196°C

n OPEATION NUMBER OF TIME

(OPEN / CLOSE) AU (s
6. CRYOGENIC SHELL TEST
n TEST TEMPERATURE -196°C
n TEST GAS HELIUM GAS
n p» DISC POSITION : OPEN
TEST CONDITION / .
PRESSURE (Bar. G) » TEST PRESSl.JRE : BS 6364 A 3.1.4 d)
- Max. working pressure
n p ACCORDING TO BS6364 A 3.1.4 e)
TEST METHOD AND - TEST PRESSURE : MAX. WORING PRESSURE
DURATION - DURATION : 15 MINUTES
p CHECK POINT : BODY / BONNET JOINT, VALVE GLAND
ﬂ ALLOWABLE LEAKAGE RATE NO VISIBLE LEAK : BS 6364
(cc/sec) 1 x 10-4 cc/sec : MSS SP-134




E TEST PROCEDURE FOR BUTTERFLY VLAVE

7. CRYOGENIC SEAT LEAK TEST

.. Examination ACE : All
(all or sampling) Customer Requirement : Sampling 10%
Test temperature -196°C

» According to BS6364 Appendix A

- Test temperature : -196°C
TEST CONDITION - Test pressure : Increment 3.5bar, Up to Max. working pressure
- Allowable leak rate(cc/min/inch) : 100mm3/sec x DN : BS 6364
- Duration : 5minutes as per MSS SP-134




E TEST PROCEDURE FOR BUTTERFLY VLAVE

8. RETURN TO AMBIENT TEMP. AND SEAT LEAK TEST

TEST GAS

HELIUM GAS

TEST DURATION (Min.)

5 Minutes

TEST PRESSURE (Bar. G)

MAX. WORKING PRESSURE x 1.1 TIMES

nALLOWABLE LEAKAGE FOR
METAL TO METAL SEAT

0.3mm3/s x DN : BS 6364 8.3.2

n ALLOWABLE LEAKAGE FOR
SOFT SEAT

NO VISIBLE LEAK : BS 6364 8.3.3

TEST CONDITION & METHOD

According to BS6364 & API 598
Ambient temperature, each size




E TEST PROCEDURE FOR BUTTERFLY VLAVE

9. TEST PHOTOGRAPH




E TEST PROCEDURE FOR BUTTERFLY VLAVE

9. TEST PHOTOGRAPH

SEAT LEAK TEST TIGHTNESS TEST RETURN TO AMBIENT
-196°C -196°C SEAT LEAK TEST




E TEST PROCEDURE FOR BUTTERFLY VLAVE

10. CRYOGENIC TEST FACILITY

CRYOGENIC TEST ROOM CRYOGENIC TEST CHAMBER - 6 CHAMBERS




E COMPARISON TABLE

COMPARISON TABLE 1

Double Offset linear Lifting Stem/Disc Butterfly valve
@ : EXECLLENT Triple / Quadruple & Double offset Butterfly valve
O : GOOD Concentric Butterfly valve
A : NOT GOOD Ball valve
Globe valve
Gate valve
1. HIGH PRESSURE ( } A A o o o MORE THAN 600LB
2. HIGH TEMPERATURE [ O A [ [ @® |GOOD QUALITY IN 200°C~560°C CONDITION
3. CRYOGENIC SERVICE o O - o [ o GOOD QUALITY IN -196°C CONDITION
4. LARGE BORE @) o o A A O MANUFACTURE MORE THAN 2000A
5. FLOW CONTROL O O A O [ O | POSITIVE FUNCTION
6. EMERGENCY SHUT OFF o o [ o o QUICK OPEN/CLOSE BY QUARTER TURN
7. SPACE o o o O A SPACE SAVING
8. WEIGHT o o o A A LOW WEIGHT IN THE PIPE INSTALLATION
9. PRICE o o o A A COMPETITIVE PRICE




E COMPARISON TABLE

COMPARISON TABLE 2

Description Double Offset linear Lifting Stem/Disc BFV Typical Triple Offset BFV
Offsets Double Offset with Linear Lifting Triple
Stem / Disc Operating Linear lifting / Rotating Rotating
Seating Rotating & Linear Rotating

Seat material

Solid metal to metal

Metal to soft seat also available

Metal to laminated seat (Typical)
Metal to Metal seat(Special)

Impacts(seat damage) the on

seat against Flow

NO impacts

Yes, impacts on laminated seat

Friction when seating on & off

Zero friction - by linearly lifting

stem /disc against body seat

None zero Friction

Seat Shut off at full pressure

rate for preferred direction

No seat Leakage under metal to metal seat

Within allowable seat Leakage rate (Laminated seat)

Hard to reach(metal to metal seat)

Seat Shut off at full pressure

rate for non-preferred direction

No seat Leakage under metal to metal seat

Hard to reach(metal to Laminated seat)

Hard to reach(metal to metal seat)

Bi-directional tight shut off

Available by way of a Unique flexible

disc closing Mechanism

Hard to achieve

Seat Surface Hard facing

Treatment available

Overlay welding [Body seat & Disc seat ]
TCC, CCC by HVOF

Overlay welding [ Body seat or disc seat ]




E COMPARISON TABLE

COMPARISON TABLE 2

Description

Double Offset linear Lifting Stem/Disc BFV

Typical Triple Offset BFV

Parts Repair
Disc & seat replacement

Easy & Simple to replace it on site

Hard to replace the disc & Seat on site

Seating Torque [BTO]

Least Torque than ever without
Rubbing on the seat

Higher Torque than Galaxy due to
unavoidable seat rubbing

Actuator applicable

Pneumatic, Electric & Hydraulic
with Quarter turn and Linear

Pneumatic, Electric & Hydraulic
with Quarter turn only

Severe Service application
(wear & Tear , erosion)

Suitable with intact metal seat face,
linear disc open, seat hard facing

Difficult due to laminated seat,
rubbing on the seats

Cryogenic application

Bi-directional tight shut off is
achievable

Tight shut off is difficult, especially
for non-preferred direction.

Severe Service application (corrosion)

Suitable with TCC, CCC on the seats

TCC, CCC is not applicable

Alternatively replaceable with

Ball, Gate, Glove valve

Yes for metal seat

Few

Fire safe

Yes with metal to metal seat design

Yes but difficult with laminated seat

Fluid control Function for

control valve

Yes, similar to Globe valve

Yes but not much preferred industry

Budget for the valves in the plant

Lower budget

costly




\YA CERTIFICATE & TEST REPORT

E v .
\ll\\l\l(( . ACE VALVE CO, LTD.
e e 112, SOMANG-GIL, JUCHON-MY EON 1-12, SOMANG-GIL, JUCHON-MY EON

L ;" EFFECTIVE DATE -— 23 - IN- L
EXPIRY DATE 27282028 GIMHAE GYEONGSANGNAM-DO GIMHAE GYEONGSANGNAM-DO
ABS TECHMICAL OFFICE Busan Engnesnrg Sarvions Korea, Republic of Republic of

+§2-55-310-8000

Telephone: +§2-55-3 10-8000
Fax: +82-55-320-8558

Email: acevalve@uce valve.co ke Email: acevalve@acevalve o

Wb wwrw.soevelvgico ke Web: www acevalve co kr
CERTIFICATE OF Tier: §. Unit Certiflcation Required Tier: § - Unit Certification Required
Product Design Assessment Vi Chspavan

Model: AV-LMB, AV-LMF
This is 10 cenify that & represcntative of this Burciu did at the requast of Eadersements:

ACE VALVE CO., LTD. Intended Service:

LNG Carmmier cargo system, LNG Charge and storage system, Power Plant LNG Facilities
located ar Ths ( rm icate is valid for mstallat

1-12, SOMANG-GIL, JUCHON-MYEON, GIMHAE, Korea, Republic N Vil Mol Bty Vb P i 061 oduct fo

“ u-: Product for n
Double Eccentric Metal Seated Butterfly Valve, Butt welding, Class 150, &

occurs first).

Acceptance of product is limited to the “Intended Servic

details prescribed in the certificate and as per apphicable
Rules and Standards

n of the isted product on ABS wnits which exist or are under contract for
ective date of the ABS Rules and standards applied at the time of PDA issuance
ABS units s subject to agreement between the manufac turer and intended chient.

pus 10 the ¢

of TANDARDS
Rating:
assess dosign plans and dats for the below listed product. This assessment is 3 representanon by the Burems m to the degree Design Pressure: 10 Bar
o compliance the design exhubits with applicable sections of the Rules. This ass o smem) not waive unit certification or Design Temperature: -196 degree C thru 300 degree C for Conditions of Classification, 2023 Marine Vessels 1-1-4/7.7, 1-1-A3, 1-1-A4, which covers the

o i ; p Materi "
clasaficabon xodures required by ABS Rules for products to be instalicd in ABS clawscd vesse r faabtes. This
it P - - Body/Disc: A1 Gr. CFR/CFEM, CFI/CFIM, CF¥ 23 Rules for Building ind Claming Marie Vescls 4-6-177.14, 462511 & .15, 5C-5-5131.1, 30-8-
cenificate, by itself, does not reflect this the produet is Type Approved. The scope and limitaions of this asses sment are B i, CE PN i) D CPACr oL, AS12 TP.304L or 3161 &L AABS), SC-13-7Table 4 SCIT161 1 SC13-16
detailed on the pages attachod 1o this sertificasc - Scat: A240 TP3I6/TP3 161 Rules for Conditions of Classfication - Offibore Units and Stractures: 1-1-49.7, 1-1-A2 and A3, which covers
- Stem: A276 TP316/TP3 | 6L/TP304/TPI04L ihe following
Rules for Building and Classing Mobile Offshore Units 1-1-4%9.7
Prduct Cryogenic Vale Service Restriction:
1. Unit certification is required for the |. m]mlvxll!uldullulnu.al ot \u‘.mmmnwnm,m.m «55 degree C and National:
Modet AVLND, AV-LMF testing specified in section SC-8.5/13 1.1 & SC- 7.1 of the ABS Marine Vessel Rules i o be carried out in the RS 6364 ; 1984
Endors ements: presence of the Surveyor as required
2,1 the manufacturer of purchaser request an ABS Certificate for compliance with a specification of standard, the Iasernation
Tier 5 - Unit Cartification Required u
specificaton or standard, including inspection standards and tolerances, must be clearly define 1GC Code (2016 Edition), 5.13.1, 6.2.2, Table 6.4
. IGF Code (2016 Edition), 16.7.1, 7.4.1.1, Table 7.4
This Prod sign Asscssmecnt (PDA) Certificate romains valid until »r until the Rules and ‘or Standants used Comments:
in the assess ment are revised o mntil there is 3 design madification warrinting design reasscssment (whichever oacun fintL 1. The Manufacturer has provided a declamtion the contr o

2. All valves are 1o be tested at the plant er in the presence

$/13.1.1(b) and 5C-8-6/2.2(ABS) or SC-13-16/7.1 and 5C-13-16/1.1 of
3. Material testing of the products intended o M Im.I 4! 2 workin

lack of Asbestos in this product Government:
f the Surveyor in accordance with 5t NA

¢ Marine Vessel Rules
temperature below -55 degree C is 10 be witnessed EUMED:

Accaptanc

f product is limited 10 the "Intended Service™ details proscribed in the certificats and as per apphicable

Beaadante by an ABS Surveyor in accordance with S -13-16/1.1 of the Marine Vessel Rules
i 4. All valves arcto b permancnt ides aton, \Ihh as the manufacturer’s name or trade k, standard of
This Certificate is valid for installation of the listed product on ABS units which exist or arc under contract for construction compliance, material identi fy, pressure rating, etc. as required by the standard of compliance and at which the OTHERS:

PDA issuance. Usc o

or previous fo the cifective date of the ABS Rules and s tandards applicd at the tim

- the Product manufacturer guarantees the valve 1o meet the requirements of the standards. Such
far non-ABS units is subject o agreement between the manufscrurer and intended chiert

piegral with, stamped on, or securely a eplate on the component

dentification of the component throughout its service life m accordance with 4

Marinc Vessel Rules

American Bgreau Of Stupping 5. The scope of Type Approval does not include th
e 6. Thas certificate is not vahd for US flagged vessels.

arkings may be cast or
10 Serve a8 & permans
S04 and 4-6-1/7.1.4

NA

valve actuating system

Notes/Drawing/Docume ation:
I“l’mllr-kl A, Rev.B, LMBOOSKCA, Rev.q

1. Draw in
2, Prototype test reg
1) Presenre est. S 230302 01, Dated 02 March 2023

2) Cryogenic test: CC IJ\H 7-16-01, Duted 27 Apnl 20.
3) Burst test: BT230228-01, Dated 28 February 2023
4) Flow test: TCHPV.23-039, 15 February 2023, TCHPV-23.040, 16 February 20

Terms of Validity:
This Product Dess

used intl

¥ cther critera of AWS

(PDA) Cernfic ns valid untd 27/ Jul 2
evised or until there is & design modification warran

% or unhl the Rule: Wl 'or Standards
Jesign reasscasment (whichever

W Agreement

Page |

As of I8/ Jul 2023 Design Assessed Page lof 2 As of 28/ Jul 2023 Design Assessed Pagelof 2




\YA CERTIFICATE & TEST REPORT

LR

Pageiold

Page 1o 3
ertficate Mo L KM 1108TA

Contificate No: LEZEMTIONTA

se Date e A

UpiryDate: 21

Type Approval Certificate Type Approval Certificate Type Approval Certificate

5 to Certify that the undernoted productis) has/have been tested with satisfactory results in sccordance with

Ratings « Nominal Size (inch) : 8, 16 This cartificate is not valid for equipment, the design, ratings or opersting parameters of which have been varied
vant requirements of the Lloyd's Register Type Approval System

« Nominal P Ratings : ANSI Class 150 from the specimen tested. The manufacturer should notify Lioyd's Register Asia of any modification or changes to
» Design Pressure: 10 bar the equipment in order to obtain 3 valia Certificate

. RF FI o : o
Manufacturer  Ace Valve Co., Ltd. Ead Consaction : IF Flaage, Mkt Weldad £ The Design Appiains] Duconint s i sepplissontary Typs Approvil Tovns and Condilivtis forwt pert f this
* Minimum Operation Test Temperature 'C): -198 i
Certificate
Address 1:12, Somang-gil, Juchon-myson, Gimhae-si, Gysongnam, 50969, South Korea
Additional Tests The following tests were carried out in sccordance with BS 6364:1984, K5 B
2101:2003 a5 applicable with satistactory resul
Type Sutterfly Valves 1) Bumttest
2)
- ( T—— 3) Cryogenic service test
scription ryogenic Butterly Valve 4) Sestleskage test
5} Fiow/Capacity test
Trade Name AV-LM Series .
Other Conditions 1) Where the valves are intended to be installed on a ship classed with LR, the
are to be made, instalied and tested in accordance with the Class | or |
Application * Marine use for cargo piping systems in ships for carriage of liquefied tems requirements of Part 5, Chapter 12 of the Rules Regulations for
sification of ships.
or fuel piping systems in ships using Gases as Fu
2) The requiremaents for design temperatures below -165 *C shall ba specially
agreed with the Flag Administration in accordance with Chapter 6. Table 6.4 of
Specified Standard o Lioyd's Register's Rules and Regulations for Classification of Ships the IGC Code & Part A-1, Table 7.4 1 the IGF Code.
Part s, Chapter 12, Section @ (July 2022
 Chapter s of Lioyd's Register's Rules and Regulations for the 3) the valves are installed as emergency shutdown valves, with materials
Construction and Classification of Ships for the Carriage of Liquefied having melting temperatures lower than 825°C. a fire test ks to be performed to
Gasses of Ships (July 2022] astandard acceptable to the Administrabon
& PartB-1, Section 18 of Lioyd's Register's Rules and Regulations for
Classification of Ships using Gases or other Low-flashpoi
J DKoy
Yoag Dse Koag
Enginmering Piping Decarban - Senicr
Ringsor Kb

Miates arud i s and thev e
s Register’ Lioyd's Register s
e i thes dox umere

Mo o, erpdcrpees or agerts arv. indivadually sl cobecthedy

IS e pa——
darage o
4 1 wth the

Uloyd's Register Group Limited, its aff
referred 1o in this clause a5 Liopd's Register”. Loy
exgerise o by et on the infor

2 a0 subiudiaries and e respective offcers, employees of agents are myees, or agents are,

Vol ot £ a1 aery persan o ay

Vot grorsaon s sigroed & contract wh the
e and in that caue any reporebiity o abs

eachurierty o0 the terms rebervart Lioysd 3 Bmgisses entity kot the prones,

and condimom 5 cut = Phat ¢ o
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Page 113

Certificate number: 747 18/A0 BV

File number-
Marine & Offshore Product code: 73341

T Cortiam 3t Vi when pwsenIed Lt T il ARG SOOI
URTAL compases of  seccons

waw varistar com

TYPE APPROVAL CERTIFICATE

This certificate is issued 1
ACE VALVE CO., LTD.
Gimhae-si (Gyeongnam) - KOREA (REPUBLIC OF)

for the type of product
BUTTERFLY VALVES FOR LIQUEFIED GAS PIPING SYSTEMS
BUTTERFLY VALVES FOR LIQUEFIED GAS PIPING SYSTEMS

Requirements

Bureau Veritas Rules for the Class#ication of Steel Shps
Bureau Vemas Rules for the Classfication of Offshore Units.
IGC Code as amended by IMO Res. MSC 441(99)

Thes certiicate is ssued b aftest that Bureau vmwmcmmmnmwwﬂmshmmm
above which was found fo comply with the relevant requirements

This certificate will expire on: 11 Aug 2028

For Bureau Veritas Marine & Offshore,
AtBV PUSAN, on 11 Aup 2023
Wonqun JANG

This certificate was created electronically and is valid without
signature

n Wmnmsn
Agenss i estadisivrent of Searce of 19 CcUTerS, 13 ) Conecion e any XAV et
The slectronic version s avalabie 2t by 7 ypec jsp ig=Fuchny
BV Mod Ad E 530 June 2017 Ths cemécate consisss of 3 page(s)

Page2/3
Certificate number: T4T18/AD BV

THE SCHEDULE OF APPROVAL

L PRODUCT DESCRIPTION
BUTTERFLY VALVES FOR LIQUEFIED CAS PIPING SYSTEMS | Double Eccentric Metal Seated Butterfly Valve
with inear ifting stem & disc

11 Ratngs
AVINIF A AL S
Size range (nch) 18
Deags Stndard APTE05 X BSETeT APTE0S & BSE3sY
Cosimge TITS0 TS0
Presmure (Bar) 0 1)
49: emperatwe ('C) 19300 TS0
ol comsecion: Flige B Walding |
1 2 Matenals
Fart
Body A3STCFSM  CF3M
Dhse ASTCPSM O
Stem A276 T316
Seat AR
o other Choicas of marerials ore wed per mamgacnio e ¢ recommendanons, the BV agreement i to be obtainad

1. DOCUMENTS AND DRAWINGS

- Drawang N'LMFO016KCA Rev B dated 09032028

- Drawing N"LMWOOOSKCA Rev C daved 18042023

- Quality procedse N* AV-PR-100 Rev 0 dated 07:07/2023

- Cryogen test procedure N* AV.WI-C2 34 Rev- | dated 141032023

No duparnre from the abovs dacwmens shalba mads whhoss the peice consast of he Sactey The manifacturer must inform
the Socery of vy modiicanon or changes 1o thezs ard deeing:

L TEST REPORTS

= Test report N* PS230228-01 dated 2802720,
Test report N* PS230302-01 dated 02/03
- Test report N* CCT230426-8-01 dated 02
'Il.llm“ CCT230427-16-02 dated 0205 ‘0‘*
- report N* RT230502-01 dated 020572023
F.n reiactnce et 1ot perfortaed.

The siectronc venon 5 avalabie 2 Hip: vy versiarpm o yhec 5’ y
BV Mod AdE 530 June 2017 This cerifcate consists of 3 pagels)

Page3/3
Certficate number: 74710/A0 BY

4. APPLICATION | LMITATION
4 1- May be used on cargo handlng sytems of shups granted with the notshon hquefied ga: camer
42 The valve: intended to be wsed for handling of Propylens Orade or Ethrylens Orade’ Propylens Oxide mixtures shall be of 2
fxe afe dengm

- The valve belongs to class | pressure prpimg according fo the relevant requurements stated m Part D, Ch 9, Sec § of
E\.'RL;“. VERITAS R\ﬂ' for Steel Shup:
4.4 - The valve intended to be installed on BUREAU VERITAS classed shup bave to comply wath Pr D. Ch 9, Sec 5 & IGC
(mh and typs tests reports witeszad by BUREAU VERITAS ae to be available for each type and suse of valve

- When required = Put D, Ch 9, Sec 6 of the Buresu Venta: Rules applicable 1o liquefied g2 camer:. Charpy V-notch
unp-c( test shall be camied out for casongs. Castings i steel mrades 316 and 316L at any temperature will be impact tested at
196 °C. A reduction may be panted for deaign vemperatize above -60 *C afler exanunition by the Society
46 - The matensals for valves howsing. disc and sealmg should be of 2 swtable type at the temperature and pressure for we with
cargoe: imtended 1o be camed
47 - The apswoval does not meclude any operanng geas for remote conrol of the valves
4.8 - The valve 12 to be uctalled according to manfactwer’s mstruchons and Society's Rule requuement:
49 - The use of stamnless steel and grey cast wom 15 to be restncted a5 per the BUREAU VERITAS Rules
410 - When the bunerfly valves are not Aimed with flmges thew wse may be accepted 25 shipuide valves provided that
amangements ae made 1o allow 2 powible dizassembling at wea of the prpe; immediately whoard withowt any nsk of flooding

£
5.1 - The product: are to ba supphed by ACE VALVE CO., LTD. in conpliance with the type and the requiement: described
n thes cernficane

5.2 - This type of product 1= within the category IBV of BV Rule Note NR320.

5.3 - BV product cerficate 13 requared

54 . BV Carnficate: are required for matenals of valve housmngs of Clazs T (DN>50) Matenals of valve bowsings of Class |
(DN- 50) and other pressure boundary pares of Clazs | are to be with work's cernficates

55 \Lu-n!. are to comply with the approved drawing: and the applicable requirements in Part D of the BV Rules for Steel
Ship:. Charpy smpact test 15 o be a3 per the Society’s Rule: on matenals, and where relevant. in accordance with requuements
of IGC Code.

5.6 - Each valve is to be tested according BV Rules for Steel Shaps Pt D. Ch 9, Sec § stem 13.3 3
5.7 - For mformation. ACE VALVE €O, LTD. has declared o Bureau Veritas tha following production site
ACE VALVE €O, LTD.
1-12, Somang-gil, Juchon-myeon
Gimbae-si (Gyeongnam)
KOREA (REPUBLIC OF)

S AARKING OF PRODUCT

Each valve shall be permanently marked with at least:
- Manufacturer's mame or logo

- Type deupnanon

- Maxumnum working Presawe

- Society's brand 25 relevast

7.OTHERS

It ACE VALVE €O, LTD sty to 1eform shupbualder e thea ub = of the prope: method: of fmng. we
and general mamtenance of the approved equpment and the condsons of this approval

" END OF CERTIFICATE "

The slectronic verson 5 avalatie 2 Mip WP Yoo 8o ¥
BV Mod. AdE 530 June 2017 This centficate consists of 3 pageis.




I\YA CERTIFICATE & TEST REPORT

KR

Certificate No : CWN15444-VV002 [CAppendx1 | Certificate No : CWN15444-VV002

Product Description and/or Approval Condition

Date of lssue : 2 June 2023

Type Approval Certificate

[ Cryogenic Valve ] A. Product Description
1. Product Specification

Initial Approval 2 June 2023

Node! Size Pressure End Nater (al
Manufacturer ACE Valve Co., Lid (inch)  Rating Pf“l gu) Temp. ﬂ: Connection (She | /Stem)
1-12. Somang-gil. Juchon-myeon, Gimhae-si, Gyeongsangnam-do, Korea AV-LWF 167 Class 150 10.0 -196 - qoo RF A351 CFBM / A276 T316
AV-Lu8 8 Class 150 10.0 -196 - B A361 CFM / A276 T316

Product Description  Cryogenic Butterfly Valve B
2. Approved Drawings and

Documents
, el ? 1) AV-LNF : LIFOOTGKCA Rev. C dated on 17 August 2022
Sada! NELNE. ML 2) AV-LUB : LIBOODBKCA Rev. C dated on 17 August 2022

- Intended for : Liquid and Gas Service 3. Test
1) Hydro test : Report No. PS230228-01 dated on 28 Fdrmr 2023
2) Seat leakage test : Report No. PS230302-01 dated on 02 Mai
. . J) Cryogenic 5. : Report No. CCT230426-8-01 dated on Zl lel 2023
See Appendix 1 Report No. CCT230427- 1601 datod on 27 lorll 2023
Report No. RT230428-01 dated on 28 April
B. Approval Condition
1. Appiication & Lis

Limitation
)] Thl lntnrilll used for valve body & eto. as wmrutlly are to be certified by
Soclety or to be ntlohator, to the Su
. 2 lnlwunlnlcil lutobolutoblcforhomdltlmnfunmﬂ have a
Approval Condition See Appendix | mtgntim specified in Koresn Industrial Standards or equivalent construction
Ll

zm-lmncm. and

1) | ividual Product eutlrlutlcn‘h .?_um

2) The minimum average energy for Charpy ch impact test is to be complied with
the relevant requirements of the Rules, Pt.7, Ch.

3) The following tests are to be applicable for sach size of the vaives as individual
product certification
= Hydrostatic test of the valve body at a nrumr-.anl to 1.5 times the design pressure
- on sting of valve operation leakage verification for & minimum

THIS IS TO CERTIFY that the above-mentioned product has been approved in accordance with the relevant of ) ize of valve for valves
requirement of this Society's Rules and / or of the recognized standards as follows. - Provir\totnlm‘ at ambient temperature consisting of |eakage test at a pressure
times the design pressure

Pt. 7. Ch 5, Art. 513 of the Rules for Classification of Steel Ships and IGC Code, ASME B16.24 & BS0364
3. Marking
1) The product is to be permanently marked with manufacturer name and type designation
on & suitable position
This Certificate is valid until 1 June 2028 4, Others

Issued at Busan, Korea on 2 June 2023 = WA < End of Certificate >

KOREAN REGISTER

/%

General Manager of
Marine & Ocean Equipment Team

[8] Tnis certificate is signed sectronically in
accordance wiih IMO FAL S.Crc 39/Rev 2.

. Vaidation and authentication of the

can be confirmed from "hilp.lie-cert Ars. co kr”
DY Using the track ing NoO(ME23027612459)
¥ ang cerlificate No (CWN 15444-VVO02)

e ety (B i T e b e R 1A S
e - me s S e & e sy o e e
e e S o S L e o pi——

4 shoustite it o Wi oy— e

e eyt a0 arem]

AC-2A (2021.01) 12 AC-2A (202101) mn
KOREAN REGISTER - KOREAN REGISTER




I\YA CERTIFICATE & TEST REPORT

DNV. GL

DNV

Certificala no
TAP00002TG

TYPE APPROVAL CERTIFICATE

Job ID 262.1-038604-1
Cortificato no-  TAP00002TG

DNV

Product description
Double eccentric melal seated butterfy vaves with Flanged Double offset Bunerfly vaives with axtended bonng! for
cryogenic service designed according to ASME B16 34 covering following models and material of construction

This is to certify:

that the Bunterfly Vaives

with type dosignations)

AV-LMF, AV-LMB

issued o

ACE VALVE CO.,LTD

Gimhae-si, Gy g do, Korea, Republic of

is found to comply with
DNV rules for classification — Ships Pr5 Ch.7 Liquefied gas tankers
DNV class programme DNV-CP-0186 - Type approval - Vaives

Application:

d by this isare dfori on vessels classed by DNV,

Type: Temperature range: Max. working press.: Sms
AV-LMF 196" 10 +50°C 10 bar{g)
AV-LMB -196° 10 +50°C 10 bar(g) I'

Issuad at Hovik on 2023-10-20

for DNV
This Contificale is valid until 2028-10-28
DNV local unit: AK Admin Suppornt

Approval Engineer. Maheshraja Venkatesan

This Corticais m sbpct 10 irms and corditors averisl Ary sgrdicant changs i desgn of consiruction may mndse s Corsdicats rwald
Tin vkl deke i o e Ty Appoved Cartiaste sl st approve) ol o ppmaant'sysiams el

LEGAL DISCLAIME R Unkss. othe rwes statsd o the appicable cortract weh the hokder of #as. documens or followng from mandaioey aw the katilty o
Pt comparics and thor s

orcumsancs be lrmded 1o 300,000 U!

Form oode TA 23 Faweon 2073 8 warw drve com

Matenal of construcbon
" End Body. body A
Mo e connecon extonsion & Disc Stem BS:’J: ';‘;':
Dofiom cover @
ASTMA351 CFa =
AVAMF | 16 | FF Flanged | " creny cra ASTe gt ASTMAZIS T316 | SUS.Graphito
CraM Crac
ASTM A351 CFB
avime | & | Bwenss | CrewCFa AT e ASTMAZI6 T916 | SUS-Graphito
CFaM/ CFeC b

% sswoll a8 hor ofcary. dmctors and smpioyose (<N sneng om af im conREcROR WER e sem00s Brdbed for
Purposs of the msusncs of the document or mliancs thereon. whetho! in contract or m o inchuding regigens | shal bs imied to drect kosaes and under amy

Vake and construciion
- Flanged ends ASME B1s.
Butt weldends :ASME B16.2

Applicatiory Limitation
Vawes covored by this certificate may be used in general machinery sarvice of LNG/LPG applications - Cryogenic Sowvice

Materials and maitenal prolection chosen for the specific system shall be suitable for the intended medium and
environmental conditions. Vales of ausienitic stainiess siwel shall not be used in direct contact with soawalor

The approval doas not inciude actuator and'or other equipment for Iemote control of the valves.

The valves coverad by this cartificale are not 10 be considerad fire sale and themfore shall not be instalied wherever firg
sale applicabon is required. @ 9. as shut off or quick closing vaves.

Type Applonl documentation
Bw.  TIife

» added
Tests carried out
Cryogenic seal ieakage iasling. flow lasting

Marking of product
Production Testing and Ceriification for the actual inlended appiication shall follow the latest applicable edition of the
Rulas (as mentionad on the tront page of this corificate)

Periodical assessment

For retention of the Type Approval, a DNV Surveyor shall perform periodical asse ssment after two years (+/- 80 days
and ahar 3.5 yoars (+/- 90 days) 10 verify that the conditions for the approval are comphed with. Relerenca is made 1o
DNV-CP-0338,

Form code TA 251 Fowaen 2073 08 w510 e Page 20l 3




\YA CERTIFICATE & TEST REPORT

TEST REPORT

CERTIFICATE FOR CRYOGENIC TEST CERTIFICATE FCR CRYOGENIC TEST

Restoration Test at Ambient Temperature (Seat]

Pressure Test Report for Seat

Pressure Test Repari for Shell
B,
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Burst Test Report = - ) ﬂ;:z.j.:,mfm,w: Dismantle Inspection (Visual) Dismantle Inspection (Visual)
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PRODUCT

* SIZE : DN 200 * SIZE : DN 400

* RATING : ASME B16.5 150LB * RATING : ASME B16.5 150LB

« END CONNECTION : BUTT-WELDING « END CONNECTION : FLANGED
* OPERATOR : MANUAL GEAR * OPERATOR : MANUAL GEAR



PRODUCT

Cryogenic Valve - Reference

* PROJECT : MEJILONES LNG STORAGE TANK
« MATERIAL : A351 CF3 STAINLESS STEEL

* DESIGN STANDARD : API 6D, API 609

* SIZE : DN4AOmm ~ DN800Omm (1.5" ~ 32")
* Q'TY : 42sets

« PRESSURE : 150LB

« OPERATOR : PNEUMATIC ACTUATOR

« EPC : TECNICAS REUNIDAS




PRODUCT

Cryogenic Valve - Reference

* PROJECT : GUANGDONG ZUHAI LNG TERMINAL
* MATERIAL : A351 CF3 STAINLESS STEEL

* DESIGN STANDARD : AP1 609

* SIZE : DN200mm ~ DN600Omm (8” ~ 24”)

* Q’'TY: 39sets

* PRESSURE : 150LB

* OPERATOR : MANUAL & ELECTRIC ACTUATOR

« EPC : TECNICAS REUNIDAS




/A/ ACE VALVE CO.,LTD.

TEL : B2«55=3 0= 20400
HEAD OFFAICE & FACTORY : (621.244) 139.12, Seabis-ra 1430beon=gil, Juch yum, Gimbaaeg, Gy

REFEREMNCE LIST FOR CRYOGENIC VALVE

FAX : B2«552329.0657

E=MAIL © acevadesilacevalveoo. kr

dio, KOREA.

DESCRIPTION / SPECIFICATION DELIVERY
NO COUNTRY EMD-USER CONTRACTOR PROJECT f TYPE OF VESSEL ELAMGE
TYPE OF VALVE SIZE oY Y L]
RATIMNG
CRYOGENIC BUTTERFLY VALVE {BUTT-WELD)
1 KOREA HBAM SunBo B,500 PCTC FGSS G5l GO03s CRYOGENIC LY VALVE {Flange) Lkl ) DM 100-~200 ZOEA 2024 B
CRYOGENIC BUTTERFLY WALWVE {BUTT-WELD}
2 KOREA DM 100=~200 S0EA 2024 5
HMM SunBo B,500 PCTC FE5S G5 GO034,35 CRYOGENIC LY VALVE {Flange) i50L8
Ll L]
3 KOREA Konean Institute of Macheaeny B JH TECH Cryogenic Test Facility CRYOGENIC TRIPLE ECCENTRIC BUTTERFLY VALWVE [BUTT-MWELD) 15008 D 200, 500 3EA 021 T
Matariads)
CRYOGEMIC BUTTERFLY VALVE with Hyd. Actuator f Manual
HYU | HEAVY BN TRIES CRYOGENIC GLOBE VALNE with Hyd. Modor Type Actuaior / Masual 1508
4 TURKEY PARDUS Enargy LTD CO.LTD 2945 f 170K LMG FSRU CRYDGENIC GATE WALWVE / Manual — DMN15 ~ NG00 | T64EA | 2018 5
= CRTOGENIC DUALSWING CHECK VALWE
CRYOGENIC BALL WALVE wilth Hiyd. Actuartor 5 Manual
5 PANARA AES FOS00 ENC PAMAMSE LNG COLON GAS CRYDGENIC BUTTERFLY WALWVE 150LE DN200--DM300 | 1TEA ;17 3
B KOREA LOTTE CHEMBCAL e TE=3 CRTOGENIC BUTTERFLY WALVE 300LE D150 TEA 216 mn
COMSTRUCTION 2
T JAFEN BHI DEAV COLTD MHI 2085 CRTOGENIC GLOBE VALVE (BUTT-WELD) 150LE D100 TEA raii] m
B JAPEN MITSUEISHI HEAWY INDSTRIES, LTD. OSAV COLTD MHI 5.1472 CRYOGENIC GLOBE VALVE (BUTT-WELD) 150LB DMBD TEA 2016 9
9 UAE GASCD GASDS CRYOGENIC BALL WALVE 300LE DME0 TEA 2015 12
10 SIMGAPORE ] LFA GLOBAL CRYOGENIC BUTTERFLY VALVE 00LE DMz00 BEA 2015 12
FEMGZHEN WARJE CITY
11 CHIMNA . BOOLE D25 4EA 215 mn
FENGZIHEN WANMNE CITY GAS OO, LTD: TECHMIF CHINA GAS PEAK REGULATION CRTOGENIC LIFT CHECKE VALVE
FEMGIHEN WARNJE CITY
12 CHIMA 3 . 150LE~E00LE DNI5~DMNS0A Z2EA 2015 m
FENGIHEN WANNE CITY GAS OO, LTD: TECHMIF CHINA PEAX REGULATION CRFOGENIC GLOBE VALVE
13 CHINA FENGIHEN WANMNE CITY GAS ©O., LTD. TECHMIF CHINA . YR Y CRYOGENIC DUAL CHECK VALVE 150LE DNS0~DMN200 TOEA 15 m
GAS PEAK REGULATION
14 CHIMA FENGZHEN WANMNE CITY GAS ©O., LTD. TECHMIF CHINA e M MINRE LYY CRYOGENIC BALL WALVE 150LE~200LE DN15~DMN300 BIEA 215 m
GAS PEAK REGULATION
15 ANGOLA BECHTEL FIVALVE ANGOLA LNG CRYOGENIC TRIPLE ECCENTRIC FLAMNGE TYPE BUTTERFLY VALVE I00LE ~S00LE | DNI00-DME00 4AEA 215 T

laf4




/A/ ACE VALVE CO.,LTD.

TEL : B2«55=3 0= 20400
HEAD OFFAICE & FACTORY : (621.244) 139.12, Seabis-ra 1430beon=gil, Juch yum, Gimbaaeg, Gy

FAX : B2«552329.0657

E=MAIL © acevadesilacevalveoo. kr

dio, KOREA.

REFEREMNCE LIST FOR CRYOGENIC VALVE

DESCRIPTION / SPECIFICATION DELIVERY
NO COUNTRY EMD-USER CONTRACTOR PROSECT / TYPE OF VESSEL ELAMGE
TYPE OF VALVE SIZE a'Ty ¥y MM
RATING
16 K54 SABIC 0BG GLOBAL REFLAMCEMENT CRYDGENIC TRIPLE ECCREMTRIC BUTTERTFLYS 150LE DMG00 1EA | 2014 'l
17 KOREA WM oY GYEOMGNAM FPS Tmh D A CRYDGENIC BUTT/WELD TYFE GATE WALVE 150LE DHN1100 1EA | 2014 3
MACHINERY B MATERIALS INDUSTRIAL COMPLEX b
18 KOREA AT O GYEONGNAM FPS e CRYOGENIC BUTT-WELD TYFE SWING CHECK VALVE 150LE DMEO~DN200 | 2EA | 2014 a
MACHINERY & MATERIALS INDUSTRIAL COMPLEX " "
19 UAE FLOWSERVE GULF FZE GERAB NATIOMAL GULF FZE CRYOGENIC TRIPLE ECCENTRIC BUTTERFLY VALVE 150E/300L8 | DMBo-DMs00 | GEA | 2014 a
KOREA INSTITUTE OF KOREA LNG CRYOGENIC
20 KOREA iGN CRYDGENIC BUTT-WELD TYFE BUTTERFLY VALVE 1504E/300L8 | DMz00~DMBOD | 2EA | 2014 2
MACHINERY B MATERIALS. CTELGNAR INDUSTRIAL COMPLEX
21 JAPEN e e b MES 5.1230 CRYOGENIC FLAMGE TYPE GLOBE VALVE 150LE DM15 BEA | 2013 12
MANAGEMENT SHIPEUILDING
MEJLLOMES GNL
22 CHILE CRYDGENIC BALL VALVE 150LE~S00LE | DM4O~DMIS0 | 1268 | 2013 4
TECHICAS REUNIDAS LOTUS COMTROL o i
23 PAKISTAN PAKISTAN PETROLEUM LIMITIED FREMSTAR MAKORI FIELDY DEVELOPMENT CRYOGENIC FLAMGE TYPE BUTTERFLY VALVE GOOLE D200 1ea | 2013 3
MEJILLOMES GHNL
24 CHILE CRYOGENIC FLAMGE TYPE BUTTERFLY VALVE 1508 DNZOO~DMTO0 | 224 | 2013 3
GML MENLLONES 5.4 TECHICAS RELUNIDAS it o
25 KOREA SAMSLUING TOTAL FETROCHEICALS SAMSUNG ENGINEERING STC EVAZ CRYOGENIC FLAMGE TYPE BUTTERFLY VALVE 15008 D100 aea | 2013 a
26 KOREA e e e SR A e CRYDGENIC FLAMGE TYPE BUTTERFLY VALVE 150LE D250 3EA | 2013 1
MACHINERY & MATERIALS MACHINERY & MATERIALS MATERIALS
7 CHIMA A LY TECHICAS REUNIDAS GUANDONG THUHAI CRYOGENIC BUTT-WELD TYFE BUTTERFLY VALVE 150LE DHZO0-DME00 | 3964 | 2012 12
GOLDEN BAY LMNG
28 PHILIFFINES A DWAERIN [N DUSTRIAL A CRYDGENIC FLAMGE TYPE BUTTERFLY VALVE I00LE DH300~DM3SD | 3EA | 2012 12
PETROCHEMICAL CORF. MAPHTHA CRACKER
29 CHILE GML MENLLONES 5.4 TECHICAS RELUNIDAS L L. T AN TG, T TERC Y ML 150LE DHZS0~DMBOO | GEA | 2012 12
CHILE (MOTOR OFERATED VAVLE]
MEJILLONES GNL NORTE GRAMDE CRYDGENIC BUTTERFLY VALVE
30 CHILE GML MENLLONES 5.4 TECHICAS RELUNIDAS 1508 DMZSO0-DMBOD | 44 | 2012 12
CHILE (PMELBMATIC OPERATED VANLE)
MEJILLONES GHL NORTE GRAMDE CRYDGENIC BUTTERFLY VALVE
1 CHILE GRL MENLLONES 5.4 TECHICAS RELUNIDAS sy PRSI RIS W 15LE~200L8 | DMeo-Om1s0 | 12eA | 2012 12
32 UAE TAKREER SAMSUNG ENGINEERING RRE #3 CRYOGENIC FLAMGE TYPE BUTTERFLY VALVE 15008 DM1350 ZEA | 2012 12

Zaf4




/A/ ACE VALVE CO.,LTD.

TEL : B2«55=3 0= 20400
HEAD OFFAICE & FACTORY : (621.244) 139.12, Seabis-ra 1430beon=gil, Juch yum, Gimbaaeg, Gy

FAX : B2«552329.0657

E=MAIL © acevadesilacevalveoo. kr

dio, KOREA.

REFEREMNCE LIST FOR CRYOGENIC VALVE

DESCRIPTION / SPECIFICATION DELIVERY
NO COUNTRY EMD-USER CONTRACTOR PROJECT f TYPE OF VESSEL ELANGE
TYPE OF VALVE SIZE o'y ¥y MM
HATING
23 KOREA i DWAERIN [N DUSTRIAL KIUMHO YEP-IV CRYDGENIC FLAMGE TYPE BUTTERFLY VALVE 300LE DH150-DM500 BEA a1z "
FETRO=CHEMUCAL
34 KOREA s s e i o G . CRYOGENIC FLAMNGE TYPE BUTTERFLY VALVE T50LE DNZS50 2EA Frash k) "
MACHINERY & MATERIALS MACHIMNERY & MATERIALS MATERIALS
25 (1013 TAKREER e RUWAIS 4TH NGL CRYDGEMIC ALAMGE TYPE BUTTERFLY VALVE I00LE Ds00 TEA o2 B
COMSTRUCTION
26 CHIPA, P o ; TECHICAS REUNIDAS GUANDOMNG ZHUHAL CRYOGENIC BUTT-WELD TYFE BUTTERFLY VALVE 150LE DNZ00-DME00 | Z9EA 2012 T
GOLDEN BAY LNG
T CHILE GML MEMLLOMES 5.4 TECHICAS REUNIDAS e o CRYDGEMIC BUTT-WELD TYFE BUTTERFLY VALVE T50LE~S00LE DH40-~DMNBOD I1EA a2 T
MORTE GRANDE CHILE
JH SURINT JH SUMIT
z8 PHILIFFINES. DRAER CRYDGEMIC FLAMGE TYPE BUTTERFLY VALWE 300LE DME50 TEA 2 T2
FETRO=CHEMWCAL CORF. AL MAPHTHA CRACKER
9 K5A SALDI KAYAMN DRAERIM I DUSTRIAL SALDY EAYAM KLPE CRYOGENIC FLAMGE TYPE BUTTERFLY VALVE T50LE DH150--DMNB00 SEA 2011 12
40 KOREA iy e gl T i NN B CRYDGEMIC ALAMGE TYPE BUTTERFLY VALVE 150LE DzS50 2EA o 12
MACHINERY & MATERIALS MACHINERY & MATERIALS MATERIALS
Ll KOREA Ko ! T o 3 REIEN IOCH e CRYOGENIC BUTT-WELD TYPE BUTTERFLY VALVE TSOLE/300LE DNZ00-DMNBOT | 19EA 20 m
MACHINERY & MATERIALS EMGINEERIMNG INDUSTRIAL COMPLEX
42 (1013 TAKREER o RUWAIS 4TH NGL CRYDGEMIC FLAMGE TYPE BUTTERFLY VALWE I00LE DNE00,TT50 2EA 20 B
COMNSTRUCTION
43 Lt SAUDI KAYAN RAERIM TN DUSTRIAL SALDI EAYAM KLFE CRYDGENIC FLAMGE TYPE BUTTERFLY VALWVE 150LE DH150-DME00 | 15EA o 3
MITSLFBISH KHI 52092
44 JAPAN ASTOMOS ENERGY JAPAN LPG FALANGE TYPE BUTTERFLY VALVE 1504 E/200L8 DNEN0--DM25H 4EA 2010 12
HEEAVY INDUSTRIES LTDU GAS SCORFID
KOREA INSTITUTE HYLIMDAL EOREA LNG CRYDGENIC
45 KOREA CRYOGENIC BUTT-WELD TYPE BUTTERFLY VALVE 150LE/300LE DNEH-~DMNBOR | 19EA Fashii 1
MACHINERY & MATERIALS EMGIMNEERING BNOUSTRIAL COMPLEX
MITSLFBISHE
46 JAPEMN ASTOMOS ENERGY JAPAN KHI 52089 CRYDGEMIC GLOBE VALVE 150LE OM100 TEA 2009 T2
HEAVY IMDUSTRIES LTD.
MYE LNG MITSLN ENGINEERING MES 5.1351
A7 JAPAMN SHIF NT SHI ILDING HNOR EST SWALLOW CRYDGENIC GATE WALVE T50LE DM1D0--DM250 3EA 2009 4
NYE LNG MITSLA ENGINEERING MES 5.1351
48 JAPAN SHIF EMENT SHI ILOING HOR EST SWWALLOW CRYDGEMIC SWING CHECK VALVE 150LE DE00 TEA 2009 4
NYK LNG MITSLN ENGINEERING MES 5.1351
49 JAPAN SHIF MA EMENT SHI ILOING HOR i LOwW CRYVOGENIC BUTT-WELD TYPE BUTTERFLY VALVE 150LE DMED DM 0D ZEA 2009 4
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/A/ ACE VALVE CO.,LTD.

TEL : B2«55«3 1020800  FAX : B2«55:329-0657

E=MAIL © acevadesilacevalveoo. kr

HEAD OFFAICE & FACTORY : (627.244] 139-12, Seobuero 1430bean=gal, Juch yum, Gimbaeed, Gyeongeang do, KOREA.

REFEREMNCE LIST FOR CRYOGENIC VALVE

DESCRIPTION / SPECIFICATION DELIVERY
NO COUNTREY EMD-USER CONTRACTOR PROSECT f TYPE OF VESSEL FLANGE
TYPE OF VALVE SIZE aTy | Y MM
RATING
50 KSA SALDI ARAMCD GABAS SAUDI ARAMCD CRYDGEMIC FLANGE TYPE BUTTERFLY VALVE 150LE DM1050 TEA | ZDOB w
51 JAPAN SIAM LUCKY MARIME THAILAND = : LA CRYDGENIC GLOBE VALVE 150LE DNID0~DMZS0 | 4EA | 2008 B
HEAVY INDUSTRIE "HOTO GLORIA™ -
52 JAPAN ol oty . iy CRYDGENIC GLOBE VALVE 150LE DME0D GEA | ZDOB B
SHIF MAMAGEMENT SHIFBUILDING TLNG MAMAL"
KAWASAK] KHI 5.M0.1430
53 JAPAN GAS CRYDGENIC WAFER TYPE EUTTERFLY WALVE 150LE DH400 3EA | 2007 1
e HEAVY INDUSTRIE "CRYSTAL MARMAND"
EAWASAK] KHI 5.MO.1421
54 JAPAN GAS CRYDGENIC WAFER TYPE EUTTERFLY WALVE 150LE D400 3EA | 2006 4
SRR HEAVY INDUSTRIE “CRYSTAL MARMAID"
EAWASAK] KHI 5.M0. 1420
55 JAPAN GAS CRYDGENIC WAFER TYPE BUTTERFLY WALVE 150LE D400 SEA | 2005 4
G HEAVY INDUSTRIE TCRYSTAL MARMARD"
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LIMANNTECH CO,, LTD.

Factory: 55, Nakdongnhamro 533 beon-gil, Gangseo-Gu, Busan, Republic of Korea
Sales Office: #204-206/207, 50, Yutongdanji-1Ro, Gangseo-Gu, Busan, Republic of Korea

Tel +82-51-989-0101 Fax +82-70-4850-8388 eMail sales@limanntech.com

http://limanntech.com 0000
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