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DESIGN COMPETITIVENESS

ACE cryogenic valves are widely used throughout the world, from liquefac�on plants, to liquefied gas carries, receiving tank terminals as well as 
peak shaving plants, in a cri�cal and hazardous service condi�ons down to the temperature as low as -196°.

Mul�ple-offset Metal Seated Cryogenic Bu�erfly Valve with “Linear Li�ing 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 direc�on. It provides ZERO fric�on on overall surface of 
seats when both open & close of the disc during opera�on which leads to less torque than ever. Also, Perfect seat sealing with no seat leakage 
is well achieved by flexible adjus�ng way to push the disc against body seat when close the disc.

·Bi-direc�onal design
·With bu�-welding ends or flanged ends
·With inspec�on/ maintenance access (Side entry)
·Mul�ple offset design.
·Valve may be fi�ed in any orienta�on.
·Extended bonnet / Sha� for safe access

STANDARD COMPLIANCE

·BS 6364 Valves for Cryogenic service.
·Fire Safe approved in accordance with API 607.

PRODUCTION RANGE

UNIQUE FEATURE

TYPE APPROVAL

·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℃ ~ +815℃

DNV, LR, ABS, BV, KR

Linear Li�ing Stem & Disc technique, which allows disc to move 
linearly perpendicular to body seat against flow direc�on.

Solid Metal to Metal Seat with hard facing as a basic trim design, 
Metal to So� Seat as an op�on

Super Fine Seat Face roughness bystate-of-the-art machining

Cu�ng Edge Seal Technology across the en�re seat face

Replaceable Metal Seat with Retainer

Origin in South Korea exclusive
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AV-L Series
Cryogenic
Gate Valve

AV-L Series Cryogenic
Globe Valve

AV-L Series Cryogenic
Ball Valve

AV-L Series Cryogenic
Swing Check Valve

FEATURES

Linear Lifting Stem/Disc Design inducing Zero Friction of Disc & Seat surfaces

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

Super Fine Seat Face roughness bystate-of-the-art machining

Cutting Edge Seal Technology across the entire seat face

Replaceable Metal Seat with Retainer

Origin in South Korea exclusive
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B
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Segment Ring

Body Seat

Gasket

Double Bolt

ROTATING

THEN
GOING STRAIGHT

RETAINER
(SEGMENT RING TYPE)

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

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

No disc move by valve operation.

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



TYPE OF VALVE
FLANGE

RATING
SIZE Q'TY YY MM

1 KOREA
KIMM

(Korean Institute of Machinery & Materials)
JH TECH Cryogenic Test Facility CRYOGENIC TRIPLE ECCENTRIC BUTTERFLY VALVE (BUTT-WELD) 150LB DN 200, 500 3EA 2021 7

2 TURKEY PARDUS Energy LTD
HYUNDAI HEAVY INDUSTRIES

CO.,LTD
2945 / 170K LNG FSRU

CRYOGENIC BUTTERFLY VALVE with Hyd. Actuator / Manual

CRYOGENIC GLOBE VALVE with Hyd. Motor Type Actuator / Manual

CRYOGENIC GATE VALVE / Manual

CRYOGENIC DUAL/SWING CHECK VALVE

CRYOGENIC BALL VALVE with Hyd. Actuator / Manual

150LB

900LB
DN15 ~ DN600 164EA 2018 5

3 PANAMA AES POSCO ENC PANAMA LNG COLON GAS CRYOGENIC BUTTERFLY VALVE 150LB DN200~DN900 17EA 2017 3

4 KOREA LOTTE CHEMICAL GS ENGINEERING & CONSTRUCTION TE-3 CRYOGENIC BUTTERFLY VALVE 300LB DN150 1EA 2016 11

5 JAPAN MHI OSAV CO.,LTD MHI 2089 CRYOGENIC GLOBE VALVE (BUTT-WELD) 150LB DN100 1EA 2016 10

6 JAPAN MITSUBISHI HEAVY INDSTRIES, LTD. OSAV CO.,LTD MHI S.1412 CRYOGENIC GLOBE VALVE (BUTT-WELD) 150LB DN80 1EA 2016 9

7 UAE GASCO GASOS CRYOGENIC BALL VALVE 300LB DN50 1EA 2015 12

8 SINGAPORE - LFA GLOBAL CRYOGENIC BUTTERFLY VALVE 300LB DN200 6EA 2015 12

9 CHINA FENGZHEN WANJIE CITY GAS CO., LTD. TECHNIP CHINA
FENGZHEN WANJIE CITY

GAS PEAK REGULATION
CRYOGENIC LIFT CHECK VALVE 800LB DN25 4EA 2015 11

10 CHINA FENGZHEN WANJIE CITY GAS CO., LTD. TECHNIP CHINA
FENGZHEN WANJIE CITY

GAS PEAK REGULATION
CRYOGENIC GLOBE VALVE 150LB~800LB DN25~DN50A 22EA 2015 11

11 CHINA FENGZHEN WANJIE CITY GAS CO., LTD. TECHNIP CHINA
FENGZHEN WANJIE CITY

GAS PEAK REGULATION
CRYOGENIC DUAL CHECK VALVE 150LB DN50~DN200 10EA 2015 11

12 CHINA FENGZHEN WANJIE CITY GAS CO., LTD. TECHNIP CHINA
FENGZHEN WANJIE CITY

GAS PEAK REGULATION
CRYOGENIC BALL VALVE 150LB~800LB DN15~DN300 82EA 2015 11

13 ANGOLA BECHTEL PJ VALVE ANGOLA LNG CRYOGENIC TRIPLE ECCENTRIC FLANGE TYPE BUTTERFLY VALVE 300LB ~900LB DN300~DN600 4EA 2015 7

14 KSA SABIC OBG GLOBAL REPLANCEMENT CRYOGENIC TRIPLE ECCRENTRIC BUTTERTFLYS 150LB DN600 1EA 2014 4

15 KOREA
KOREA INSTITUTE OF

MACHINERY & MATERIALS
GYEONGNAM PPS

KOREA LNG CRYOGENIC

INDUSTRIAL COMPLEX
CRYOGENIC BUTT-WELD TYPE GATE VALVE 150LB DN1100 1EA 2014 3

16 KOREA
KOREA INSTITUTE OF

MACHINERY & MATERIALS
GYEONGNAM PPS

KOREA LNG CRYOGENIC

INDUSTRIAL COMPLEX
CRYOGENIC BUTT-WELD TYPE SWING CHECK VALVE 150LB DN80~DN200 2EA 2014 3

17 UAE FLOWSERVE GULF FZE GERAB NATIONAL GULF FZE CRYOGENIC TRIPLE ECCENTRIC BUTTERFLY VALVE 150LB/300LB DN80~DN400 6EA 2014 3

DESCRIPTION / SPECIFICATION

NO COUNTRY END-USER CONTRACTOR PROJECT / TYPE OF VESSEL

DELIVERY

37 KSA SAUDI KAYAN DAERIM INDUSTRIAL SAUDI KAYAN KLPE CRYOGENIC FLANGE TYPE BUTTERFLY VALVE 150LB DN150~DN600 5EA 2011 12

38 KOREA
KOREA INSTITUTE

MACHINERY & MATERIALS

KOREA INSTITUTE OF

MACHINERY & MATERIALS

STUDY OF MACHINERY &

MATERIALS
CRYOGENIC FLANGE TYPE BUTTERFLY VALVE 150LB DN250 2EA 2011 12

39 KOREA
KOREA INSTITUTE

MACHINERY & MATERIALS

HYUNDAI

ENGINEERING

KOREA LNG CRYOGENIC

INDUSTRIAL COMPLEX
CRYOGENIC BUTT-WELD TYPE BUTTERFLY VALVE 150LB/300LB DN200~DN800 19EA 2011 10

40 UAE TAKREER
GS ENGINEERING &

CONSTRUCTION
RUWAIS 4TH NGL CRYOGENIC FLANGE TYPE BUTTERFLY VALVE 300LB DN400/DN750 2EA 2011 6

41 KSA SAUDI KAYAN DAERIM INDUSTRIAL SAUDI KAYAN KLPE CRYOGENIC FLANGE TYPE BUTTERFLY VALVE 150LB DN150~DN600 15EA 2011 3

42 JAPAN ASTOMOS ENERGY JAPAN
MITSUBISHI

HEAVY INDUSTRIES LTD.

MHI S.2092

GAS SCORPIO
LPG FLANGE TYPE BUTTERFLY VALVE 150LB/300LB DN200~DN250 4EA 2010 12

43 KOREA
KOREA INSTITUTE

MACHINERY & MATERIALS

HYUNDAI

ENGINEERING

KOREA LNG CRYOGENIC

INDUSTRIAL COMPLEX
CRYOGENIC BUTT-WELD TYPE BUTTERFLY VALVE 150LB/300LB DN200~DN800 19EA 2010 1

44 JAPAN ASTOMOS ENERGY JAPAN
MITSUBISHI

HEAVY INDUSTRIES LTD.
MHI S.2089 CRYOGENIC GLOBE VALVE 150LB DN100 1EA 2009 12

45 JAPAN
NYK LNG

SHIP MANAGEMENT

MITSUI ENGINEERING

SHIPBUILDING

MES S.1351

NORTHWEST SWALLOW
CRYOGENIC GATE VALVE 150LB DN100~DN250 3EA 2009 4

46 JAPAN
NYK LNG

SHIP MANAGEMENT

MITSUI ENGINEERING

SHIPBUILDING

MES S.1351

NORTHWEST SWALLOW
CRYOGENIC SWING CHECK VALVE 150LB DN400 1EA 2009 4

47 JAPAN
NYK LNG

SHIP MANAGEMENT

MITSUI ENGINEERING

SHIPBUILDING

MES S.1351

NORTHWEST SWALLOW
CRYOGENIC BUTT-WELD TYPE BUTTERFLY VALVE 150LB DN80~DN100 2EA 2009 4

48 KSA SAUDI ARAMCO GABAS SAUDI ARAMCO CRYOGENIC FLANGE TYPE BUTTERFLY VALVE 150LB DN1050 1EA 2008 10

49 JAPAN SIAM LUCKY MARINE THAILAND
KAWASAKI

HEAVY INDUSTRIE

KHI S.NO.1429

"NOTO GLORIA"
CRYOGENIC GLOBE VALVE 150LB DN100~DN250 4EA 2008 8

50 JAPAN
NYK LNG

SHIP MANAGEMENT

MITSUI ENGINEERING

SHIPBUILDING

MHI S.2157

"LNG JAMAL"
CRYOGENIC GLOBE VALVE 150LB DN200 6EA 2008 8

51 JAPAN GAS SILVER CHINA
KAWASAKI

HEAVY INDUSTRIE

KHI S.NO.1430

"CRYSTAL MARMAID"
CRYOGENIC WAFER TYPE BUTTERFLY VALVE 150LB DN400 3EA 2007 1

52 JAPAN GAS SILVER CHINA
KAWASAKI

HEAVY INDUSTRIE

KHI S.NO.1421

"CRYSTAL MARMAID"
CRYOGENIC WAFER TYPE BUTTERFLY VALVE 150LB DN400 3EA 2006 4

53 JAPAN GAS SILVER CHINA
KAWASAKI

HEAVY INDUSTRIE

KHI S.NO.1420

"CRYSTAL MARMAID"
CRYOGENIC WAFER TYPE BUTTERFLY VALVE 150LB DN400 5EA 2005 4

18 KOREA
KOREA INSTITUTE OF

MACHINERY & MATERIALS
GYEONGNAM PPS

KOREA LNG CRYOGENIC

INDUSTRIAL COMPLEX
CRYOGENIC BUTT-WELD TYPE BUTTERFLY VALVE 150LB/300LB DN200~DN800 2EA 2014 2

19 JAPAN
MOL TANKSHIP

MANAGEMENT

MITSUI ENGINEERING

SHIPBUILDING
MES S.1230 CRYOGENIC FLANGE TYPE GLOBE VALVE 150LB DN15 8EA 2013 12

20 CHILE TECNICAS REUNIDAS LOTUS CONTROL
MEJILLONES GNL

NORTE GRANDE CHILE
CRYOGENIC BALL VALVE 150LB~900LB DN40~DN150 12EA 2013 4

21 PAKISTAN PAKISTAN PETROLEUM LIMITIED FRENSTAR MAKORI FIELD DEVELOPMENT CRYOGENIC FLANGE TYPE BUTTERFLY VALVE 600LB DN300 1EA 2013 3

22 CHILE GNL MEJILLONES S.A TECNICAS REUNIDAS
MEJILLONES GNL

NORTE GRANDE CHILE
CRYOGENIC FLANGE TYPE BUTTERFLY VALVE 150LB DN200~DN700 22EA 2013 3

23 KOREA SAMSUNG TOTAL PETROCHEICALS SAMSUNG ENGINEERING STC EVA2 CRYOGENIC FLANGE TYPE BUTTERFLY VALVE 150LB DN100 4EA 2013 3

24 KOREA
KOREA INSTITUTE

MACHINERY & MATERIALS

KOREA INSTITUTE OF

MACHINERY & MATERIALS

STUDY OF MACHINERY &

MATERIALS
CRYOGENIC FLANGE TYPE BUTTERFLY VALVE 150LB DN250 3EA 2013 1

25 CHINA
GUANDONG ZHUHAI

GOLDEN BAY LNG
TECNICAS REUNIDAS GUANDONG ZHUHAI CRYOGENIC BUTT-WELD TYPE BUTTERFLY VALVE 150LB DN200~DN600 39EA 2012 12

26 PHILIPPINES
JH SUMIIT

PETROCHEMICAL CORP.
DAERIM INDUSTRIAL

JH SUMIIT

NAPHTHA CRACKER
CRYOGENIC FLANGE TYPE BUTTERFLY VALVE 300LB DN300~DN350 3EA 2012 12

27 CHILE GNL MEJILLONES S.A TECNICAS REUNIDAS
MEJILLONES GNL NORTE GRANDE

CHILE

CRYOGENIC BUTTERFLY VALVE

(MOTOR OPERATED VAVLE)
150LB DN250~DN800 6EA 2012 12

28 CHILE GNL MEJILLONES S.A TECNICAS REUNIDAS
MEJILLONES GNL NORTE GRANDE

CHILE

CRYOGENIC BUTTERFLY VALVE

(PNEUMATIC OPERATED VAVLE)
150LB DN250~DN800 4EA 2012 12

29 CHILE GNL MEJILLONES S.A TECNICAS REUNIDAS
MEJILLONES GNL NORTE GRANDE

CHILE

CRYOGENIC BUTTERFLY VALVE

(MOTOR OPERATED VAVLE)
150LB~900LB DN40~DN150 12EA 2012 12

30 UAE TAKREER SAMSUNG ENGINEERING RRE #3 CRYOGENIC FLANGE TYPE BUTTERFLY VALVE 150LB DN1350 2EA 2012 12

31 KOREA
KUMHO

PETROCHEMICAL
DAERIM INDUSTRIAL KUMHO YEP-IV CRYOGENIC FLANGE TYPE BUTTERFLY VALVE 300LB DN150~DN500 6EA 2012 11

32 KOREA
KOREA INSTITUTE

MACHINERY & MATERIALS

KOREA INSTITUTE OF

MACHINERY & MATERIALS

STUDY OF MACHINERY &

MATERIALS
CRYOGENIC FLANGE TYPE BUTTERFLY VALVE 150LB DN250 2EA 2012 11

33 UAE TAKREER
GS ENGINEERING &

CONSTRUCTION
RUWAIS 4TH NGL CRYOGENIC FLANGE TYPE BUTTERFLY VALVE 300LB DN600 1EA 2012 8

34 CHINA
GUANDONG ZHUHAI

GOLDEN BAY LNG
TECNICAS REUNIDAS GUANDONG ZHUHAI CRYOGENIC BUTT-WELD TYPE BUTTERFLY VALVE 150LB DN200~DN600 39EA 2012 7

35 CHILE GNL MEJILLONES S.A TECNICAS REUNIDAS
MEJILLONES GNL

NORTE GRANDE CHILE
CRYOGENIC BUTT-WELD TYPE BUTTERFLY VALVE 150LB~900LB DN40~DN800 31EA 2012 7

36 PHILIPPINES
JH SUMIIT

PETROCHEMICAL CORP.
DAERIM INDUSTRIAL

JH SUMIIT

NAPHTHA CRACKER
CRYOGENIC FLANGE TYPE BUTTERFLY VALVE 300LB DN350 1EA 2011 12
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FEATURE OF CRYOGENIC BUTTERFLY VALVEI

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℃) plants

3. VALVE SPECIFICATION

▶ Pressure rating : ASME CLASS 150LB, 300LB

▶ Size Range : DN100(4”) ~ DN1200 (48”)

▶ Material : A351 CF8M, CF3M
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FEATURE OF CRYOGENIC BUTTERFLY VALVEI

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.
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FEATURE OF CRYOGENIC BUTTERFLY VALVEI

Double Offset with Linear lifting butterfly Valve Triple Offset butterfly Valve

5. OPERATION MOTION

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

▶ Design implementation is possible, but actual production is impossible.

> Machining Tolerance & Assembly Tolerance

“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 

production tolerance is approximately 0.4~0.6mm or more.

▶ Double offset with linear lifting design combines rotational and linear 

movements. Perfect sealing is achieved by eliminating interference in the sealing 

part that occurs when the disc rotates.
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FEATURE OF CRYOGENIC BUTTERFLY VALVEI

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.

Leakage prevention through GASKET

▶ DOUBLE BOLT TYPE prevents loosening by fluid. 

Gasket

Body seat

Segment Ring

Double Bolt

RETAINER RING TYPE

▶ “A” street exists between BOLT CENTER and GASKET CENTER

▶ When the DISC pushes the RETAINER due to internal pressure,  

the GASKET There is a risk of leakage due to poor sealing.
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FEATURE OF CRYOGENIC BUTTERFLY VALVEI

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

A

B

A

B

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.
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FEATURE OF CRYOGENIC BUTTERFLY VALVEI

8.   DISC & SEAT COATING applied

▶ DISC & SEAT surface treatment

- TCC Coating or Stellite Overlay

Increased wear resistance

▶ Apply polishing and wrapping after COATING

- Sealing part surface roughness Ra 0.03 ~ 0.08

▶ TCC Coating or Stellite Overlay

▶ surface roughness Ra 0.03 to 0.08.

◆ Disc & Seat surfaces zero friction

▶ Solid Metal to Metal Sealing Basically.

9.    DISC & SEAT ZERO FIRICTION

▶ “ZERO” interference with SEAT before DISC rotation movement

-Rotational movement after eliminating interference with the seat

through the linear movement of the DISC

- Disc rotated angle 0° / offset 2~6 mm move

Zero Interference.

▶Full closed disc ▶Upper side     ▶Left side         ▶Lower side     ▶Right side
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FEATURE OF CRYOGENIC BUTTERFLY VALVEI

10. STEADY-STATE THERMAL & THERMAL STRESS ANALYSIS

Nodes Elements

829,947 438,294

Ø MESH STATICS Ø BOUNDARY CONDITION

ü Radiation Condition all over the outer surface

ü Environmental Temperature : 22℃

ü Internal Temperature : -196℃

Ø RESULTS

Area Pipe Line Operator

Temp. -196.32˚C 8.8˚C
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FEATURE OF CRYOGENIC BUTTERFLY VALVEI

10. STEADY-STATE THERMAL & THERMAL STRESS ANALYSIS

Ø BOUNDARY CONDITION

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

ü Steady-State analysis result
has been applied.
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FEATURE OF CRYOGENIC BUTTERFLY VALVEI

10. STEADY-STATE THERMAL & THERMAL STRESS ANALYSIS

Ø VON-MISES STRESS

ü MAX. 146 MPa

Ø TOTAL DEFORMATION

ü MAX. 1.57mm
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FEATURE OF CRYOGENIC BUTTERFLY VALVEI

11.    MANUFACTURING & ASSEMBLY PROCEDURE
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FEATURE OF CRYOGENIC BUTTERFLY VALVEI

11.    MANUFACTURING & ASSEMBLY PROCEDURE
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FEATURE OF CRYOGENIC BUTTERFLY VALVEI

12.    DRAWING – FLANGE TYPE
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FEATURE OF CRYOGENIC BUTTERFLY VALVEI

12.    DRAWING – BUTT WELDING TYPE
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TEST PROCEDURE FOR BUTTERFLY VLAVEⅡ

INTERNATIONAL CODE
1

1. MATERIAL TEST

TEST MEDIUM

TEST DURATION (Min.)

TEST PRESSURE (Bar. G)

TEST CONDITION

1

2

3

4

2. SHELL STRENGTH TEST

WATER or HELIUM GAS

5 MINUTES

MAX. WORKING PRESSURE x 1.5 TIEMS

ACCORDING TO BS 6364 & API 598,
AMBIENT TEMPERATUE, DISC OPEN

ASTM A351 Gr. CF8, CF8M, CF3, CF3M (BS 6364 Table 2)
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TEST PROCEDURE FOR BUTTERFLY VLAVEⅡ

3. SHELL PRESSURE TEST

TEST MEDIUM

TEST DURATION (Min.)

TEST PRESSURE (Bar. G)

ALLOWABLE LEAKAGE FOR
METAL TO METAL SEAT

1

2

3

4

4. SEAT LEAKAGE TEST

HELIUM GAS

5 MINUTES

MAX. WORKING PRESSURE x 1.1 TIEMS

▶ 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 MEDIUM

TEST DURATION (Min.)

TEST PRESSURE (Bar. G)

1

2

3

WATER or HELIUM GAS

5 MINUTES

MAX. WORKING PRESSURE x 1.5 TIEMS

TEST CONDITION &
METHOD

5 ACCORDING TO BS 6364 & API 598,
AMBIENT TEMPERATUE, EACH SIZE
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TEST PROCEDURE FOR BUTTERFLY VLAVEⅡ
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TEST PROCEDURE FOR BUTTERFLY VLAVEⅡ

5. CRYOGENIC OPERATION TEST

TEST TEMPERATURE

TEST GAS

TEST CONDITION / 
PRESSURE (Bar. G)

TEST METHOD AND 
DURATION

1

2

3

4

6. CRYOGENIC SHELL TEST

-196℃

HELIUM GAS

▶ DISC POSITION : OPEN
▶ TEST PRESSURE : BS 6364 A 3.1.4 d)

- Max. working pressure 

▶ ACCORDING TO BS6364 A 3.1.4 e)
- TEST PRESSURE : MAX. WORING PRESSURE
- DURATION : 15 MINUTES

▶ CHECK POINT : BODY / BONNET JOINT, VALVE GLAND

TEST TEMPERATURE

OPEATION NUMBER OF TIME
(OPEN / CLOSE)

1

2

-196℃

20 CYCLE

ALLOWABLE LEAKAGE RATE
(cc/sec)

5 NO VISIBLE LEAK : BS 6364
1 x 10-4 cc/sec : MSS SP-134
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TEST PROCEDURE FOR BUTTERFLY VLAVEⅡ

Examination
(all or sampling)

Test temperature

TEST CONDITION

1

2

3

7. CRYOGENIC SEAT LEAK TEST

ACE : All
Customer Requirement : Sampling 10%

-196℃

▶ According to BS6364 Appendix A

- Test temperature : -196℃

- 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



21

TEST PROCEDURE FOR BUTTERFLY VLAVEⅡ

TEST GAS

TEST DURATION (Min.)

TEST PRESSURE (Bar. G)

ALLOWABLE LEAKAGE FOR
METAL TO METAL SEAT

1

2

3

4

8. RETURN TO AMBIENT TEMP. AND SEAT LEAK TEST

HELIUM GAS

5 Minutes

MAX. WORKING PRESSURE x 1.1 TIMES

0.3mm3/s x DN : BS 6364 8.3.2

ALLOWABLE LEAKAGE FOR
SOFT SEAT

5
NO VISIBLE LEAK : BS 6364 8.3.3

TEST CONDITION & METHOD
6 According to BS6364 & API 598

Ambient temperature, each size
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TEST PROCEDURE FOR BUTTERFLY VLAVEⅡ

9. TEST PHOTOGRAPH

SHELL TEST
SEAT LEAK TEST

(AMBIENT Temp.)
OPERATING TORQUE TEST

(-196℃)
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TEST PROCEDURE FOR BUTTERFLY VLAVEⅡ

9. TEST PHOTOGRAPH

SEAT LEAK TEST
(-196℃)

TIGHTNESS TEST
(-196℃)

RETURN TO AMBIENT 
SEAT LEAK TEST
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TEST PROCEDURE FOR BUTTERFLY VLAVEⅡ

10. CRYOGENIC TEST FACILITY

CRYOGENIC TEST ROOM CRYOGENIC TEST CHAMBER – 6 CHAMBERS

DIGITAL TEMP., FLOW RATE & PRESSURE SENSOR DIGITAL MONITORING ROOM



25

COMPARISON TABLEⅢ

Double Offset linear Lifting Stem/Disc Butterfly valve

● :  EXECLLENT Triple / Quadruple  & Double offset Butterfly valve

○ : GOOD Concentric Butterfly valve

▲ : NOT GOOD
Ball valve

Globe valve

Gate valve

1. HIGH PRESSURE ● ▲ ▲ ● ● ● MORE THAN 600LB

2. HIGH TEMPERATURE ● ○ ▲ ● ● ● GOOD QUALITY IN 200℃~560℃ CONDITION

3. CRYOGENIC SERVICE ● ○ - ● ● ● GOOD QUALITY IN -196℃ CONDITION

4. LARGE BORE ○ ● ● ▲ ▲ ○ MANUFACTURE MORE THAN 2000A 

5. FLOW CONTROL ○ ○ ▲ ○ ● ○ POSITIVE FUNCTION

6. EMERGENCY SHUT OFF ● ● ● ● ● QUICK OPEN/CLOSE BY QUARTER TURN

7. SPACE ● ● ● ○ ▲ ▲ SPACE SAVING

8. WEIGHT ● ● ● ▲ ▲ ▲ LOW WEIGHT IN THE PIPE INSTALLATION

9. PRICE ● ● ● ▲ ▲ ▲ COMPETITIVE PRICE

COMPARISON TABLE 1
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COMPARISON TABLEⅢ

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 ]
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COMPARISON TABLEⅢ

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
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CERTIFICATE & TEST REPORTⅣ

ABS
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CERTIFICATE & TEST REPORTⅣ

LR
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CERTIFICATE & TEST REPORTⅣ

BV
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CERTIFICATE & TEST REPORTⅣ

KR
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CERTIFICATE & TEST REPORTⅣ

DNV. GL
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CERTIFICATE & TEST REPORTⅣ

TEST REPORT
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PRODUCTV

• SIZE : DN 200

• RATING : ASME B16.5 150LB

• END CONNECTION : BUTT-WELDING

• OPERATOR : MANUAL GEAR

• SIZE : DN 400

• RATING : ASME B16.5 150LB

• END CONNECTION : FLANGED

• OPERATOR : MANUAL GEAR
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PRODUCTV

Cryogenic Valve - Reference

• PROJECT : MEJILONES LNG STORAGE TANK

• MATERIAL : A351 CF3 STAINLESS STEEL

• DESIGN STANDARD : API 6D, API 609

• SIZE : DN40mm ~ DN800mm (1.5” ~ 32”)

• Q’TY : 42sets

• PRESSURE : 150LB

• OPERATOR : PNEUMATIC ACTUATOR

• EPC : TECNICAS REUNIDAS



36

PRODUCTV

Cryogenic Valve - Reference

• PROJECT : GUANGDONG ZUHAI LNG TERMINAL

• MATERIAL : A351 CF3 STAINLESS STEEL

• DESIGN STANDARD : API 609

• SIZE : DN200mm ~ DN600mm (8” ~ 24”)

• Q’TY : 39sets

• PRESSURE : 150LB

• OPERATOR : MANUAL & ELECTRIC ACTUATOR

• EPC : TECNICAS REUNIDAS
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