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®
S TAR LINE sp.A. forged steel ball valves

Via F. Baracca, 30 - 24060 S. PAOLO D'ARGON - (Bergamo) ITALY - Tel. 035/958041-958102 - Telefax 035/958413 - hitp: www.starline.it - E-mail; starline@starline.it

TO WHOM IT MAY CONCERN

OBJECT: Life of our valve tvpe Cryostar

% L

We are pleased to inform that we received today letter from our Italian
Customer CHEMSYS in the person of Mr. Brugnoni, production plant
manager, advising that valves delivered to them 4 Years ago just got the
first maintenance.

They installed different valves of our model Cryostar which are used on
the inlet of liquid nitrogen on a blast column for the process vent
treatment. Valve keep on the column a temperature of —160°C. The plant is
working 24h day all year long, and each valve produce approx 30 cylces x
our.

So the total number of cycles produced before need of maintenance was
over one Million.

The use of our model Cryostar was decided as a “Test” trying to solve the
existing problem of previous used valves which were able to guarantee 3-4
months life maximum.

22 December 2005
Best Regards
Dr. Marco Ghilardi
QA Mana
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London Design Support Services

71 Fenchurch Street Quote this reference on all future communications
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LLOYD'S REGISTER TYPE APPROVAL SYSTEM, 2002,
Issued to: STARLINE S.P.A.
for: CRYOGENIC FORGED STEEL BALL VALVE
TYPE APPROVAL CERTIFICATE No. 07/00072

1. The documentation listed below has been examined in accordance with the Type Approval System for
compliance with the design and testing requirements of Lloyd's Register's Rules and Regulations for the
Classification of Ships, and other Codes and Standards as specified below, and is assigned an appraisal status as
indicated, subject to the conditions stated.

Producer: Starline S.p.A
Place of Production: Via Francesco Baracca, 30
24060 San Paolo D'argen BG
ttaly
Description Cryostar forged steel ball valve
Standards/Codes: Lloyd’s Register Rules and Regulations for the Classification of Ships

Lloyd's Register Rules and Regulations for the Construction and
Classification of Ships for the Carriage of Liquefied Gases in Buik.

BS 6364:1984

BS EN 1626:1999

BS EN 15O 10497,2004

Application: Cryogenic forged steel ball valve
Approval Conditions: Valves are to be installed in accordance with the manufacturer’s
recommendations

FINAL ACCEPTANCE OF ACTUAL ITEM{S) DEPEND{S) CN SATISFACTORY SURVEY AND TESTING

Lloyd's Register EMEA
is a member of the Lloyd’s Register Group

Lioyd's Register, its affillates and subsidiaries and their respective officers, employees or agents are, individually and collectively, referred to in this clause as the ‘Lloyd’s
Register Group', The Lloyd's Register Group assumes no responsibility and shall nat be liable to any person for any loss, damage or expense caused by reliance on the
information or advice in this document or howsoever provided, unless that person has signed a contract with the refevant Lloyd's Register Group entity for the provision
of this Information or advice and In that case any responsibility or liabitity is exclusively an the terms and conditions set out in that contract.

Form 6438MAR (2007.06)
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1. The documents listed below have bean examined

Document No.

CRY-0001-LT
CRY-0002-LT
CRY-0003-LT
CRY-0004-LT
CRY-0005-LT
CRY-0006-LT
CRY-00Q7-LT
CRY-0008-17
CRY-0009-LT
CRY-0010-LT
CRY-0011-LT
CRY-0012-LT
CRY-0013-LT
CRY-0014-LT
CRY-0015-LT
CRY-0015-L7
STAR-0001-CRY
STAR-0002-CRY
STAR-0003-CRY
STAR-0004-CRY
STAR-0005-CRY

STAR-0006-CRY

Rev.

0

0

Title

/Class 1500 - Full Bore
/Class 1500 - Fulf Bore
/Class 1500 - Fuli Bore
fClass 800 - Full Bare
/Class 800 - Full Bore
/Class 300 - Full Bore
/Class 300 - Full Bore
/Class 150 - Full Bore
/Class 2500 - Full Bore
/Class 2500 - Full Bore
/Class 2500 - Full Bore
fClass 2500 - Full Bore
/Class 2500 - Fult Bore
/Class 2500 - Fult Bore
/Class 2500 - Full Bore
/Class 2500 - Full Bore
14" Class 1500 Ball Vaive Tested : "Floating
Cryo Star” No. 5

Cryo Star” No. 5

1* Class 1500 Ball Valve Tested : “Floating
Cryo Star” No. 5

Cryo Star” No. 5

Star” No. 5

Status

Cryogenic Test for Ball Valve — DN15 — PN250 B
Cryogenic Test for Ball Valve — DN20 - PN250 B
Cryogenic Test for Ball Valve — DN25 — PN250 B
Cryogenic Test for Ball Valve — DN40 - PN138 B
Cryogenic Test for Ball Valve - DN50 — PN138 B
Cryogenic Test for Ball Valve — DN80 ~ PN50 B
Cryogenic Test for Ball Valve ~ DN100 - PN50 B
Cryogenic Test for Ball Valve — DN150 - PN20 B
Cryogenic Test for Ball Valve - DN15 — PN420 B
Cryogenic Test for Ball Valve — DN20- PN420 B
Cryogenic Test for Ball Valve — DN25 — PN420 B
Cryogenic Test for Bail Valve — DN40 — PN420 B
Cryogenic Test for Ball Valve ~ DN50 — PN420 B
Cryogenic Test for Ball Valve — DN80 — PN420 B
Cryogenic Test for Ball Valve — DN100 - PN420 B
Cryogenic Test for Ball Valve — DN150 — PN420 B

B
3/4" Class 1500 Ball Valve Tested : “Floating B

B
14" Class 800 Ball Valve Tested : "Floating B
2" Class 800 Ball Valve Tested : “Floating Cryo B
3" Class 300 Ball Valve Tested : "Floating Cryo B

Star” No. 5

FINAL ACCEPTANCE OF ACTUAL ITEM(S) DEPEND(S) ON SATISFACTORY SURVEY AND TESTING

Form 6438MAR (2007.06)

Lloyd’s Register EMEA
is a member of the Lloyd's Register Group

Bate

17-Dec.-2007
17-Dec.-2007
17-Dec.-2007
17-Dec.-2007
17-Dec.-2007
17-Dec.-2007
17-Dec.-2007
17-Dec.-2007
17-Dec.-2007
17-Dec.-2007
17-Dec.-2007
17-Dec.-2007
17-Dec.-2007
17-Dec.-2007
17-Dec.-2007
17-Dec.-2007
17-Dec.-2007
17-Dec.-2007
17-Dec.-2007
17-Dec.-2007
17-Dec.-2007

17-Dec.-2007
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Document No.
STAR-0007-CRY
STAR-0008-CRY
STAR-0009-CRY
STAR-0010-CRY
STAR-0011-CRY
STAR-0012-CRY
STAR-0013-CRY
STAR-0014-CRY
STAR-0015-CRY
STAR-0016-CRY
MLNO700628/10A1
MLNO700628/09A1
MLNO700628/08A1
MLNO700628/07A 1
MLNO700628/06A1
MLNO700628/05A1
MLN0700628/04
MLN0700628/03
MLNG700628/02
MLNQ700628/01

STAR T.C. 01/2000
20 December 2006
21 December 2006

Rev.
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Title Status

4" Class 300 Ball Valve Tested : "Floating Cryo B
Star” No. 5
6" Class 150 Ball Valve Tested : “Floating Cryo B

Star” No. 5

12" Class 2500 Ball Valve Tested : “Floating B
Cryo Star” No. 5

34" Class 2500 Ball Valve Tested : "Floating B
Cryo Star” No. 5

1" Class 2500 Ball Valve Tested : "Floating B

Cryo Star” No. 5
11/2" Class 2500 Ball Valve Tested ; “Floating B
Cryo Star” No. 5

2" Class 2500 Ball Valve Tested : “Floating B
Cryo Star” No. 5

3" Class 2500 Ball Valve Tested : “Floating B
Cryo Star” No. 5

4" Class 2500 Ball Valve Tested : “Floating B
Cryo Star” No. 5

6" Class 2500 Ball Valve Tested : "Floating B
Cryo Star” No. 5

Fire Test For DN50 Class 150 Starline Forged B
Steel Ball Valve — Cryostar Floating Ball

Fire Test For DN5SO Class 600 Starline Forged B
Steel Balf Valve — Cryostar Floating Ball

Fire Test For DN5Q Class 1500 Starline Forged B
Steel Balf Valve -~ Cryostar Floating Ball

Fire Test For DN150 Class 150 Starline Forged B
Steel Balf Valve — Cryostar Floating Ball

Fire Test For DN50 Class 150 Starline Forged B
Steel Balf Valve — Cryostar Trunnion Maounted

Fire Test For DN50 Class 600 Starline Forged B
Steel Ball Valve — Cryostar Trunnion Mounted

Fire Test For DN50 Class 1500 Starline Forged B
Steel Ball Valve — Cryostar Trunnion Mounted

Fire Test For DN150 Class 150 Starline Forged B
Steel Ball Valve — Cryostar Trunnion Mounted

Fire Test For DN150 Class 600 Starline Forged B

Steel Ball Valve — Cryostar Trunnion Mounted
Fire Test For BN150 Class 1500 Starline Forged B

Steel Ball Valve — Cryostar Trunnion Mounted

Internal Job and Inspection Plan B
Approval Services — Request for Quotation B
Inspection and Surveillance of Production B
Facilities

FINAL ACCEPTANCE OF ACTUAL ITEM(S) DEPEND(S) ON SATISFACTORY SURVEY AND TESTING

Form 6438MAR (2007.06)

Lioyd's Register EMEA
is a member of the Uoyd's Register Group
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17-Dec.-2007
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17-Dec.-2007
17-Dec.-2007
17-Dec.-2007
17-Dec.-2007
17-Dec.-2007
17-Dec.-2007
17-Dec.-2007
17-Dec.-2007
17-Dec.-2007

17-Dec.-2007

17-Dec.-2007
17-Dec.-2007

17-Dec.-2007
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Appraisal Status Key
B Examined for compliance with the design and testing requirements of the Rules/Codes/Standards listed

above and considered in order.

The date is the date with which the document is stamped.

FINAL ACCEPTANCE OF ACTUAL ITEM(S) DEPEND(S) ON SATISFACTORY SURVEY AND TESTING

Lloyd's Register EMEA
is a member of the Lloyd’s Register Group
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Lloyd's Register EMEA
Engineering Systems

London Design Support Services
71 Fenchurch Street

London EC3M 4BS

Paul Lam

Principal Surveyor

Engineering Systems

London Design Support Services
Phone: +44 (0) 20 7423 2673
Fax: +44 (0) 20 7423 2053
Email: paul.lam@Ir.org

Document no: ENG 127712
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Date

17 December 2007

Quote this reference on all future communications
LDSS/ENG/PKL/O-86245

Paul Stanney

Lead Specialist

Engineering Systems

London Design Support Services

FINAL ACCEPTANCE OF ACTUAL ITEM(S) DEPEND(S) ON SATISFACTORY SURVEY AND TESTING
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Lloyd's Register EMEA
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Certificate No: BRC0300361/1
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Page 1 of 1
Project: STARLINE SpA
Via F.Baracca 30 S.Paolo d'Argon-
Bergamo - ITALY
Client: Office: BRESCIA
Clients Order Number:  Fax of 28.05.03 no. B181-03 Date: 20 ]anuary 2004

Order Status:  Incomplete

Inspection Dates

First: 23 October 2003 Final: 09 December 2003

This certificate is issued to STARLINE S.p.A.Via F.Baracca 30 S.Paolo d'Argon-Bergamo - ITALY

The material described herein has been satisfactorily inspected at the Works of Starline SpA, San Paolo
d’Argon, Bergamo — JOB 11123

No.1 CRYOGENIC BALL VALVE - DN25-PN100-FULL BORE F316/F316-DWG.CODE C146TTT-
DWG.No. STAR 2003 CRYO

The following scope of inspection was satisfactorily carried out against order and specification
requirements:

-Witnessed Cryogenic test as per BS 6364 and Starline procedure no.STAR 089.

-Endorsed Cryogenic test cert.no.CRY 14.25.

-Endorsed inspection certificate no.R47,/2003 A

-Reviewed Mill Test Certificates for Conformity to EN 10204 - 3.1.B.

On the basis of the scope of inspection detailed above, we certify that the material is considered to
comply with specification and the scope of inspection above reported.

FSERVALLI
Inspector to Lloyd's Register EMEA

A member of the Lloyd’s Register Group

Form 1123 (2003.09)

THIS DOCUMENT IS SUBJECT TO THE PROVISIONS ON THE REVERSE

LLOYD'S REGISTER GROUP PAPER (08/2003)



Fax 035/95841
http: www.sta

STARLLE

Via F. Baracca, 30

24060 S.PAOLO D'ARGON
(Bergamo) ITALY

Tel. 035/958041-958102

E-mail: starline@stariine.it

3
rline.it

CRYOGENIC TEST

-196 °

FOR BALL VALVES

( According to BS6364 )

C

TEST
CERTIFICATE
CV-TCE
No. : CRY-14-25

PAGE 1 of 1

Starline certificate for cryogenic test at -196 °C with Liquid Nitrogen and Helium Gas for pressure test.
The test is in accordance to BS6364 and Starline procedure n® STAR 089

1. DESCRIPTION OF BALL VALVE TESTED

Manufacturer STARLINE S.P.A.

Valve Type CRYOGENIC BALL VALVE

Port Design FULL BORE

DN 25

PN 100

Dwg Code C146 TTT

Drawing N°: STAR-2003-CRYO

2. BREAK AWAY TORQUE AT AMBIENT TEMPERATURE

Pressure 0 Bar 5 Bar 40 Bar 60 Bar 100 Bar
Torque Nm 15 Nm 15 Nm 30 Nm 38 Nm 45 Nm
3. LEAKAGE TEST ( before cryogenic test) according to API 598, BS 6755 Part.1, API 6D, ISO 5208
Test carry out on: STARLINE S.P.A.

3.1B Inspection Certificate Nr. | R47/2003A

Result SATISFACTORY

4. CRYOGENIC TEST

NUMERICAL TERMOMETER

4.1 Initial System proving test (room temp.; Test fluid: Helium gas)

Test pressure

External Leakage
valve in half-open position

Seat Leakage
valve in closed position

100 bar 0 0
Result | Satisfactory
DIGITAL MASS : -
PRESSURE REGULATOR & MANOMETER TERMOCOUPLES FLOW METER 1798 4.2 Cooling Operation
Time Thermocouple 1|Thermocouple 2]Thermocouple 3 hermocouple 4
Wi INSULATED COVER /' powNSTREAM VALVE 0 196 196 196 130
15 min 196 196 196 132
30 min 196 196 196 135
I~ PIPE HOLE 3nm |45 Min 196 196 196 138
2 i 60 min 196 196 196 138
£t LPSTREAM VALVE 23 4.3 System Proving Test (-196°c; Test fuid: Helium gas)
SH BUBBLE TANK
5 Test pressure External Leakage

100 bar

0

Result

Satisfactory

/_INSULATED TANK LIQUID NITROGEN 4.4 Break AWEly TOrque (open and ciose valve tested 20 times)
N° of cycle Open Force (Nm) Close Forse (Nm)
1 65 Nm 65 Nm
20 60 Nm 60 Nm
4.5 Seat Leakage Test (-196 °C; Test fluid: Helium gas) 5. Seat Leakage Test (Room Temperature; Test fluid: Helium gas)
Test Pressure Maximum Permissible Leakage mm¥s | Recorded mm?/s Test Pressure Maximum Permissible Leakage mm?/s Recorded mm¥/s
5 bar 2500 mmd/s 483 5 bar 2500 mm?3¥s 0
20 bar 2500 mm?s 500 20 bar 2500 mmd/s 0
40 bar 2500 mmd/s 550 40 bar 2500 mm¥s [1]
60 bar 2500 mm¥s 583 60 bar 2500 mm¥s 0
80 bar 2500 mmd/s 583 80 bar 2500 mmd/s 0
100 bar 2500 mm¥/s 616 100 bar 2500 mm/s 0
Result| Satisfactory Result| Satisfactory
4.6 Shell Leakage Test (-196 °C; Test fluid: Helium gas) 6. Shell Leakage Test (Room Temperature; Test fluid: Helium gas)
Test Pressure Test Duration | Max Permissible Leakage Recorded Test Pressure Test Duration | Max Permissible Leakage Recorded
100 bar 15 min 0 mm?/s 0 100 bar 15 min 0 mm3/s 0
Result| Satisfactory Result| Satisfactory

7. DISMANTL'NG (check for case of dismantling and examine components for wear or damage)

Result]

SATISFACTORY

Remarks: All components are in

perfect condition

8. CONCLUSION

The valves are suitable for cryogenic service

m\

9. INDEX OF ATTACHED DOCUMENTS

(o~

é@\

o s e )
Drawing N° : STAR-2003-CRYO I~/ Alovds Vo
Inspection Certificate N° : | R47/2003A P N er J
Material Certificates N° : | R47/2003A N\_"Brescn. 2 ]

Date

24:/11/2003




Project : CRYOGENIC ( n° 4 ) forged steel ball valves TEM ary TAG. No. SIZE i1 AL s
Customer : Two pieces bolted construction -ANTI-BLOW-OUT prof stem design - Soft seats A s L 0 £ L g Lk
P.0. Number : Construction in according to BS 5351 - ASME/ANSI B16,34 .
Valve Specification : 1 160 60| 291 25| 358 297| 104 7| FO5
Tag No. : CRYOGENIC SERVICE
SECTIONAL DRAWING BARS ST PART NAME MATERIAL MDS £0s
NO | aTy
o NP 1 NAME PLATE Stainless Steel
5 oE G| 1 | EXTENTION GASKET PTFE
wise Ex| 1 | EXTENTION SS. 316
§ E a 1 1 HANDLE Stainless Steel + Plastic
=1 abel 2] 2 | wanblewur Stainless Steel
SE S 3| 3 | PACKINGRING PTFE
§'>‘-‘ >l 33l 1 | SUPER PTFE
22 = | L 2 SPRING WASHER Stainless Steel Treated
A 1| sTeM 5.5.316
3 E i 6] 1 GLAND PACKING S.5.316
= e 7] 1| THRUST wAsHER TFE + 25% C. Graphite
ExZhe| 73] 1 | tHRusT wasHER RING Stainless Steel
xS
S 9| 1 | AL 5.5. 316
SE =l 1| 2 | seats PTFE
2ol
G ! SEEfe] wal 1 | SEATSRING $5.316
EO M| 2 | BODY GASKET PTFE
3 L SE8 2| 1 | sooy $5.316
! =7 13 2 | ENDCONNECTION SS. 316
DIMENSIONAL DRAWING = | & | EXTENTION SCREW Stainless Steel
1 1ha 1 STOP PIN Stainless Steel
16| netal | BOLTS ASTM A193 B8
Ta . F x| 17] 1| sToP wasHER Stainless Steel
: S e 20| nota? | SEAT SPRING Inconell X 750
@/ Note :
it 1) For size 1/4" to 1.1/2" n® 4 bolis - For size 2" n° 6 bolts .
// |SO 5211 |2) Forsize 1/4" to 1.1/2" n® 4 springs - For size 2" n° 6 springs .
(9] -
g [AN) 1 { 157 ) .
~ /m [Swinessed
A \ L
' 8 <€) [1Menttorsd
| 22 sresgl) & :
13)(16 )(11)(20 X102 ) (12 )9 ) (10 1= B F. SERJA
E FLOW E _ﬂ
= | = - = L /) z
UNIDIRECTIONAL BALL VALVE FOR CRYOGENIC SERVICE K@— 1y /] 2]
; 0 [05-09-1599 [First Issue | &= X
—Q | I Rev. | Date Reason for revision Made By Chi'd By Appr. By
Ball Valves Type . CRYOGENIC BALL VALVE (No4)
= = Name Plate\ [Port Design FULL BORE
A G Class of Valve PN 100
! End Connections FLANGED RF
Surface Profection : PICKLING and PASSIVATED
Fificati B
—PRESSURE TESTING ACCORDING TO : _JASME / ANS| B16.34 - C_IMSS SP 61 - [—] API 598 - AP 6D - "] BS 6755 part 1 -1 5208 —] 2 fication ENL 10204 type
Hydrostatic Shell ({ body ) Test -~ 150Bar Pneumatic Shell ( body ) Test 6 + 7 Bar T AR LINE Starline Fig. n®: 146 - TTT
Hydrostatic Clousure { seats ) Test : 110Bar Prneumatic Clousure [ seats ) Test : 6 + 7 Bar S A _— : =
Duration Test and Leakage Rates in Accordance to Abave Mentioned Specifications S. PAOLO D'ARGON BERGAMO ITALY Drawmg n: STAR-2003-CRYO




Certificate no: MILN0700628/11

Page 1 of 1
lochl’s
egister
Projact:
Client:  STARLINE S.p.A. Office:  Milan
5. Paolo d"Argon ( Bergamo)
Clients Order Number; Date: 03 September 2007

Order Status:  Camplete

Inspection Dates
First: 14 June 2007 Final: 06 July 2007

This certificate is issued to STARLINE 5.p.A. S. Paolo d'Argon Bergamo. The undersigned Surveyor to this Society did attend the work of
Massrs Starline S.p.A. for the purpose of witnessing the Cryogenic Test in accordance with B56364 and Starline Procedure STAR 089
carried out on the Starline model Type Cryostar valve selected at random from current production of job 34/2007,
No.t CRYOGENIC BALL VALVE - DN15 - PN250 / CLAS51500 — FULL BORE

No.1 CRYOGENIC BALL VALVE - DN20 - PN250 / CLASS1500 - FULL BORE

No.1 CRYOGENIC BALL VALVE ~ DN25 - PN250 / CLA$51500 - FULL BORE

Na.1 CRYOGENIC BALL VALVE - DNAQ - PN138 / CLAS5800 — FULL BORE

No.1 CRYOGENIC BALL VALVE - DN530 - PN138 / CLASS800 — FULL BORE

No.T CRYOGENIC BALL VALVE - DNB80 - PN50 / CLASS300 - FULL BORE

No.1 CRYOGENIC BALL VALVE - DN100 - PN50 / CLASS300 — FULL BORE

No.1 CRYOGENIC BALL VALVE - DN150 - PN20 / CLASS150 — EULL BORE

No.1 CRYOGENIC BALL VALVE - DN15 - PN420 / CLLAS52500 — FULL BORE

No.1 CRYOGENIC BALL VALVE - DN20 - PN420 / CLASS2500 — FULL BORE

No.t CRYOGENIC BALL VALVE — DN25 - PN420 / CLASS2500 — FULL BORE

No.1 CRYOGENIC BALL VALVE - DN40 ~ PN420 / CLASS2500 — FULL BORE

No.1 CRYOGENIC BALL VALVE — DN50 - PN420 / CLAS52500 - FULL BORE

No.1 CRYOGENIC BALL VALVE - DN8O - PN420 / CLAS52500 - FULL BORE

No.1 CRYOGENIC BALL VALVE — DN 100 - PN420 / CLASS2500 - FULL BORE

No.T CRYOGENIC BALL VALVE — DN150 - PN420 / CLAS52500 — FULL BORE

Scope of Inspection:

Witness Cryogenic test as per B$6364 and Starline procedure no, STAR 089

Endorse of Cryogenic test cert. From No. CRY-0001-LT to CRY-0046-LT

Endorse of inspection certificate no. C174_2007

Review of Mill Test Certificates for Conformity to EN10204 - 3.1

Review of Starline Drawings STAR-0001 to 0016-CRY

The above is considered in accordance with the above mentioned specifications requirements and therefore the valve has satisfatorily
passed the fire test.

of

Milan Offlce

Giuseppe FLORIELLO \
Surveyor ta Lloyd's Register EMEA

A member of the Lloyd's Register Group

toyd's Register, its affiliates and subsidiaries and their respective officers, employess or agents are, individually and collectively, referred ta in this clause as the ‘Loyd's
Register Group'. The Lloyd's Register Group assumes no responsibility and shall not be liable to ary person for any Joss, damage or expense caused by raliance on the
infarmation or advice in this document or howsosver pravided, unless that persen has signed a contract with the relevant Lloyd's Register Group entity for the provision
of this information or advice and in that case any responsibility or lizhility is exclusively on the terms and conditions set out in that contract.

Form 1123 (2005.02)



o TEST CERTIFICATE

STARLINE‘%‘A‘ CRYOGEN'C TEST ""196 c N°: CRY-0001-LT
24050 §.PADLO D'ARGON {Berganto) ITALY 5T FOR BALL VALVES Rev 0
FelO3IBI956041-0351958102 Fax, 0351958413 . ’

(Accordmg to BS 6364) Page: 1 of 1
Starline certificate for cryogenic test at -196 °C with Liquid Nitrogen and Helium Gas for pressure test.
The test is in accordance to BS6364 and Starline procedure n° STAR 089
1. DESCRIPTION OF BALL VALVE
Manufacturer STARLINE S.pA. | Valve Type Cryogenic Floaling Ball Valve | DWG Code 156 - KGG Drawing N° STAR-0001-CRY
Port Design Full Port DN 15 PN 250 CLASS 1500 Serial N° BF 5351
2. BREAK AWAY TORQUE AT AMBIENT TEMPERATURE
FPressure 0 Bar 6 Bar 20 Bar 50 Bar 100 Bar 150 Bar 250 Bar
Torque 14 Nm 14 Nm 16 Nm 18 Nm 20 Nm 22 Nm 28 Nm

3. LEAKAGE TEST ( before cryogenic test) ACCORDING TO : APl 598, BS 6755 Part.1, APl 6D, ISO 5208

Test carry out on STARLINE Sp.A. - San Paolo D'Argon  (Bergamo ) ltaly
3.1 Inspection Cerlificate N°
Resulf Satisfactory

4 CRYOGENIC TEST

KNI TER=MEIER

4.1 Initlal System proving test (Room Temerature ; Test fiuld: Helium gas }

Test pressure Extamnal Leakage $eat Loakage
Valve in half-open position Yaive in cosed position
273 Bar o 1]
Resuit Satisfaclory

PAESSLRT REGAATED & NANRNETER - -
= OIS TIELY VALVE 4.2 Cooling Operation
MANCTES H Time Thermocoupla 1 | Thermocouple 2 | Thermocouple 3 | Thermocouple 4
L 0 minites -196 °C -196 °C -196 °C -142 °C
L ) ﬁ:l’ 15 minutes -186 °C -196 °C -196 °C -143°C
: T = T 30 minutes -196 °C -196 °C -196 °C -145 *C
[ oetoparonsns AR ," 45 minutes -196°C -196 °C -186 °C -146 °C
B AR Lo 50 minutes 196 °C 196 °C 796°C 146 °C
SRIF VNG R 4.3 System proving Test (-196°C; Test fluld: Helkim gas)
Test pressure External Leakage
273 Bar o]
BEUATS I\ Lsu ninege Resuit Satisfactory
4.4 Break Away Torgque {Open and close vaive tested 20 times )
TIGHTEN BODY BOLTS 850 Nm N® of cycle Qpen Force (Nm) Close Force {Nm)
TIGHTEN PACKING NUTS  20Nm 1 35 35
20 28 28
4.5 Seat Leakage Test (-196°C; Test ffujd; Helfum gas ) 5 Seat Leakage Test ( Room Tempetaturo ; Test fluld: Hellum gas }
Test prossure Maximim Parmissible Leakage mm"3/s Recorded mm*3fs Test pressure Maximim Permissible Leakage mm*3/s Recorded mm*d/s
30 Bar 1500 mmr3/s 464,8  mm*35s 30 Bar 0 mm*3/s 0 mm"3/s
60 Bar 1500 mm~3/s 3984 mm'3s 60 Bar 0 mmh3fs 0 mm'3is
96 Bar 1500 mm™3/s 2888 mmi3/s 90 Bar 0 mm3/s 0 mm"3/s
120 Bar 1500 mm™3/s 2739 mmA3s 120 Bar 0 mmh3/s 0 mm"3ss
150 Bar 1500 mm*3/s 2224  mmh3s 150 Bar 0 mm"\3/s o mm™3/s
180 Bar 1500 mmh3/s 181,1  mmh3/s 180 Bar 0 mmA3/s 0 mm*3/s
210 Bar 1500 mm*~3/s 1062 mmh3s 210 Bar 0 mmh3/s 0 mm*3/s
230 Bar 1500 mm*3/s 53,1 mm*3fs 230 Bar amm3/s 0 mm"3/s
250 Bar 1500 mm*3/s 34,9 mmi3Ss 250 Bar 0 mmh3ls 0 mm"ass
273 Bar 1500 mm™3/s 19,9  mm*3s 273 Bar 0 mmi/s 0 mm*3/s
Result Safisfactory Result Satisfactory
4.5 Shell Leakage Test (-196°C; Tost fluid: Helium gas ) 4.5 Shell Leakage Test (Room Tempetature ; Test fluid: Hellum gas
Test Pressure Test Duration Max Permissible Leakage Recorded Test Pressure Test Duration | Max Parmissible Leakage Recorded
273 Bar 15 0 0 273 Bar 15 [ 0
Resulf Satisfactory Resuit Satisfactory
4.6 Break Away Torque (Gpen and close valve fested at room tempsratura )
Open Force (Nm) [12 | Close Force (Nm}) F12 | Resutt [ Satistactory
7. DISMANTLING ( check for case of dismantling and examine components for wear or damage )
Result Salisfactory
Remarks All components are In perfect condition
8 CONCLUSION
The valve are suitable for gryogenic senvice
9. INDEX OF ATTACHED DOCUMENTS
Drawing n°® STAR-0004-CRY
Ispection Certificate n® C174_2007
Material Cerfificarte n° C174_2007
OPERATOR QUALIFIED IN ACCORDING TO
UNI EN473 - L EAK TEST : et WEITFN!'EE,?S' Y DATE
- ilan Office [ﬂWimessed o
\ vh/\ {7} Monitored oy
0cna Fl Roviewed S 14062007
A . Floriello Surveyor

B e
/A




TEST CERTIFICATE
o
STARLINES@FA CRYOGENIC TEST _196 c N°: CRY-0002-LT
24060 $.PAOLO D'ARGON (Bergamo) ITALY =14 FOR BALL VALVES Rev 0
Tel 035/1958041-035/956 102 Fax, 0351958413 - .

(According to BS 6364 ) Page: 1 of 1
Starfine certificate for cryogenic test at -196 °C with Liquid Nitrogen and Helium Gas for pressure test.
The test is in accordance to BS6364 and Starline procedure n® STAR 089
1. DESCRIPTION OF BALL VALVE
Manufacturer STARLINE S.p.A. | Valve Type Cryogenic Floating Ball Valve | DWG Code | 156 - KGG Drawing N° STAR-0002-CRY
Port Design Eull Port | DN 20 [ PN | 260 CLASS 1500 Serial N° BF 5352
2. BREAK AWAY TORQUE AT AMBIENT TEMPERATURE
Presstre 0 Bar 6 Bar 20 Bar 50 Bar 100 Bar 150 Bar 250 Bar
Torque 16 Nm 16 Nimt 24 Nm 28 Nm 32 Nm 38 Nm 46 Nm

3. LEAKAGE TEST [ before cryogenic test) ACCORDING TO : AP] 5988, BS 6755 Part.1, API 6D, ISO 5208

Test carry out on

STARLINE 8.p.A. - 8an Paclo D'Argon_( Bergamo ) _italy

3.1 Inspection Certificate N°

Result

Satisfactory

4 CRYOGENIC TEST

4.1 Initial System proving test (Room Temerature ; Test fluld; Heffum gas )}

Test pressure External Leakage Seat Leakage
XMEETAL TRRHMPEIER Valve in half-open position Valva in dlosed posiion
; 273 Bar ] 0
PRESSLAE AEGAATER b MANGNEIER TERMGPLES R?sult Safistaclory
7 ST YALYE 4.2 Cooling Operation
Q MASEETER sl RTED CQVER ," Time Thermocouple 1 | Thermocouple 2 | Thermocouple 3 | Thermocouple 4
= ) / 0 minutes -196 *C ~196 °C -196 °C -136 °C
! / H:]: 15 minutes -196 °C -196 °C -196 °C -136 °C
T 30 minutes -196 °C -196 *C -196 °C -137 °C
/ 45 minutes -196°C 186°C ~196°C 137 °C
[ DO Ass 60 minutes -196 °C -196 *C -196 °C -138 °C
FLliW S TR T
4.3 System proving Test (-196°C; Test fluid: Hellum gas)
Test pressure External Leakage
v 273 Bar 1]
£ B AT LR LU0 RIS Result Satisfagtory
4.4 Break Away Torgue (open and close valve lested 20 times )
TIGHTEN BODY BOLTS 80 Nm N° of cycle Open Force (Nm} Close Force {Nm)
TIGHTEN PACKING NUTS 20 Nm 1 55 55
20 48 48
4.5 Seat Leakage Test (-196°C; Test fluld: Hellum gas ) 5 Seat Leakage Test (Room Tempetature ; Test fluld: Hollum gas }
Test pressure Maximim Permissible Leakage mm*3/s Recorded mm*3/s Test pressure Maximim Permissible Loakagas mm*3/s Recorded mm*3/s
30 Bar 2000 mm3/s 499,7  mmh3/fs 30 Bar 0 mmh3fs O mm*3fs
60 Bar 2000 mmh3/s 3652 mmh3s 60 Bar 0 mm™3/s 0 mmh/fs
90 Bar 2000 mm*3/s 2988 mmr3s 90 Bar 0 mmh3/s 0 mmhiss
120 Bar 2000 mm*3/s 2490  mm"3/s 120 Bar 0 mm"3/s 0 mmA3/s
150 Bar 2000 mm*3/s 2158 mm*3/s 150 Bar 0 mmh3s 0 mmh3ss
180 Bar 2000 mm*3/s 49,4  mm"3/s 180 Bar ommh3s 0 mm3/s.
210 Bar 2000 mm™3/s 1162  mm73fs 210 Bar 0 mmh3fs 0 mm*a/fs
230 Bar 2000 mmh3/5 83,0  mmi3/s 230 Bar 0 mm"3/5s 0 mm*3/s
250 Bar 2000 mm"3/s 664  mmh3/s 250 Bar 0 mmA3/ss 0 mmA3/s
273 Bar 2000 mm"3/s 48,8  mm"35 273 Bar 0 mm*3/s 0mmh3s
Result Satisfactory Result Satisfactory
4.5 Shell Leakage Test (-196°C; Test fluid; Helium gas } 4.5 Shell Leakage Test (Room Tempatatura ; Test fluid: Helium gas )
Test Prassure Test Duration Max Parmissible Leakage Recorded Test Pressure Test Duration Max Permissible Leakage Recorded
273 Bar 15 4] ] 273 Bar 2] 0
Result Saffsfactory Result Salisfactory
4.6 Break Away Torque ( Open and close valve lested at reom femperature )
Open Force (Nm) [20 | Close Force (Nm) [20 | Resutt [ Satisfactory
7. DISMANTLING ( check for case of dismantling and examine components for wear or damage )
Result Satisfactory
Remarks All components are in perfect condition
8 CONCLUSION
The valve are suifable for cryogenic service
9. INDEX OF ATTACHED DOCUMENTS
Drawing n® STAR-0002-CRY
Ispection Certificate n® C174_2007
Material Cerlificarte n°® C174_2007
OPERATOR QUAL B..N ACCORDING TO wIEl
NI ENmf%l&E;@%t@m TEST /@ﬁ!’,‘?ﬁjﬂw D WITNESS DATE
AN RN i e ™
AV, 171 7N loyd's Registe; EMEA
b5 1 e H o AR R S
| ' kS ooy blovds | 15-06-2007
<3 . St
E [ Reviewed
il




o TEST CERTIFICATE

STARL’NE?P'A CRYOGEN’C TEST '—196 c No. CRY_0003_LT
24060 S.PAOLO DARGOM {Hargamo} ITALY FOR BALL VALVES Rev 0
TelO35058041.035/958 102 Fax, 0351058413 - :

(According to BS 6364 ) Page: 1 of 1
Starline certificate for cryogenic test at -196 °C with Liquid Nitrogen and Helium Gas for pressure test.
The test [s in accordance fo BS6364 and Starline procedure n° STAR 088
1. DESCRIPTION OF BALL VALVE
Manufacturer STARLINE S.p.A. | Vaive Type Cryogenic Figafing Ball Valve | DWG Code 186 - KGG Drawing N° | STAR-0003-CRY
Port Design Full Port | DN 25 PN 250 CLASS 1500 Serial N° | BF 5353
2. BREAK AWAY TORQUE AT AMBIENT TEMPERATURE
Pressure @ Bar 6 Bar 20 Bar 50 Bar 100 Bar 150 Bar 250 Bar
Torque 18 Nm 18 Nm 28 Nm 38 Nm 42 Nm 48 Nm 64 Nm

3. LEAKAGE TEST ( before cryogenic test} ACCORDING TO : APl 598, BS 6755 Part.1, APl 6D, ISO 5208

Test carry out on STARLINE S.p.A. - San Paolo D'Argon  (Bergamo) laly

3.1 Inspection Certilicate N*

Resuit Satisfactory

4 CRYOGENIC TEST 4.1 Initial System proving test (Room Temerature ; Test fluid: Hellum gas }

NohERal TR E IR

SRS 1REAN YALYE

I

TEATAL HASS
FLUW IEIER 1153

Test pressure External Laakags Seat Leakage
Vafve in half-open position Valva In closed position

273 Bar 2] 4]

Result Satisfactory
4.2 Cooling Operation

Time Thermocouple 1 | Thermocouple 2 | Thermocouple 3 | Thermacouple 4

0 minutes -196 °C -196 °C -196 °C -138°C
15 minttes -186 °C -186 °C -186 °C -138°C
30 minutes =196 °C =196 °C -196 °C -139 °C
45 mintles -196 °C -196 °C -186 °C -139 °C
60 minttes =186 °C =186 °C ~186 °C -142°C

4.3 System proving Test (-196°C; Test fluid: Helium gas)

Test pressure Externat Leakage
273 Bar 0
[ o aren i N LD HIBSER Result Safisfactory
4.4 Break Away Torque (Open and close vaiva fested 20 times )
TIGHTEN BODY BOLTS 120 Nm N° of eycle Open Force (Nm} Close Force (Nm)
TIGHTEN PACKING NUTS 30 Nm 1 55 &5
20 48 48
4.5 Seat Leakage Test ¢.196°C; Test fluid: Hellum gas ) 5 Seat Leakage Test (Room Tempetaiure ; Test fluid: Helium gas )
Tost pressure Maximim Permissible Leakage mm®3/s Recerded mm*3/s Test pressure Maximim Permissible Leakage mm*3/s Recordad mm*3/s
30 Bar 2500 mm*3/s 5644 mmi3s 30 Bar Ommi3/s 0 mmh3/s
60 Bar 2500 nimh3s 531,2 mm"3s 60 Bar 9 mm3/s ¢ mm*3/s
90 Bar 2500 mmA3/s 4648  mm*3s 90 Bar 0 mm*3/s Oomm™¥s
120 Bar 2500 mm™3/s 431,6  mm*35s 120 Bar 0 mm*3s 0 mmh3/s
150 Bar 2500 mm*3/s 3984 mmhifs 150 Bar 0mm*3/s 0 mmh3/s
180 Bar 2500 mm*3/fs 2988  mmh3fs 180 Bar 0 mmA3s/s O mmh3rs
210 Bar 2500 mmrdfs 2656  mmA3/s 210 Bar 0.mm*3s/s ommi3ss
230 Bar 2500 mm*3/s 2324  mmh3fs 230 Bar 0 mmh3ss O mm*3/s
250 Bar 2500 mm™3s 132,8  _mm*ifs 250 Bar 0 mm"3/s 0 mm*3/s
273 Bar 2500 mmhass 66,4  mmhi/s 273 Bar 0 mm*3/is 0 mmh3/fs
Restilt Satisfactory Result Safisfactory
4.5 Shell Leakage Test (-196°C; Test fluid: Hellum gas } 4.5 Shell Leakage Test {Room rempotature ; Test fiuld: Helium gas )
Test Prassure Test Duration | Max Permissible Leakage Recorded Test Pressurs Test Duratlon | Max Permisslble Leakage Recorded
273 Bar 15 a 4] 273 Bar 15 0 0
Rasuft Satisfactory Resulf Satistactory
4.6 Break Away Torque (Open and close valva tested at room temperature )
Open Force (Nm} [35 [ Close Force (Nm) [35 | Resuit | Satisfactory
7. LISMANTLING ( check for case of dismantling and examine components for wear or damage )
Resuft Satisfactory
Remarks All components are in perfect condition
8 CONCLUSION
The valve are suitable for cryogenic service
9. INDEX OF ATTACHED DOCUMENTS
Drawing n* STAR-0003-CRY
Ispection Cerlificate n® C174_2007
Material Certificarie n° C174_2007
OPERATOR QUALIFIED IN ACCORDING TO
UNIEN473 - LEYEEI =L EAK TEST -,VFR_ ED - ! WETNESS"“‘—’ﬂ DATE
AN R 1w g l3ZL Tt
[Zlemessed $
. [} Monitored
s\ £ Reviowed 51 18-06-2007
Floriello Surveyor
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TEST CERTIFICATE
N o

STAR LINES&. . CRYOGEN’c TEST _196 c Ne: CRY-0004-LT
24060 S.PAOLO D'ARGOM (Bergamo) ITALY FOR BALL VALVES Rev 0
Tel 035/958044-035/058102 Fax, 0351058413 - :

(According to BS 6364 ) Page: 1 of 1
Starline cerfificate for cryogenic test at -196 °C with Liguid Nitrogen and Helium Gas for pressure test.
The test is in accordance to BS6364 and Starline procedure n® STAR 089
1. DESCRIPTION OF BALL VALVE
Manttfacturer STARLINE S.p.A. | Valve Type Cryogenic Floating Ball Valve | DWG Code 166 - TGG Drawing N° STAR-0004-CRY
Port Design Full Port DN 40 PN 138 CLASS 800 Serial N° BF 5354
2. BREAK AWAY TORQUE AT AMBIENT TEMPERATURE
Pressure 0 Bar 6 Bar 20 Bar 50 Bar 100 Bar 138 Bar
Torque 26 Nm 26 Nm 30 Nm 42 Nm 58 Nm 62 Nm

3. LEAKAGE TEST ( before cryogenic test) ACCORDING TO : APl 598, BS 6755 Part.1, API 6D, 1S0O 5208

Test carry out on STARLINE S.p.A. - San Paolo D'Argon_ { Bargamo } llaly

3.1 Inspectlon Certificate N°

Result Satisfactory

4 CRYOGENIC TEST 4.1 Initial System proving test ( Room Temerature ; Test fluid: Hellum gas )

RMEETAL TERINE TER
i e TEk,

FRESSLAT REGR ATCR & MANGNETER

KANGHZ TER

TERHCCOELES

Sk TRELM ¥ALYE

/o auss
FLG SRR 115

Teslt pressure External Leakage Seat Leakage
Vatve n hatf-open position Valve in closed posiion

152 Bar 4] 0

Result Satisfactory
4.2 Cooling Operation

Tima Thermorcouple 1 | Thermecoupie 2 | Thermocouple 3 | Thermocouple 4

& minttes -196 °C -196 °C -196 °C -148°C
15 minutes -186 °C -196 °C -196 °C -148 °C
30 minutes -196 °C -196 °C -186 °C -14% °C
45 minutes =196 °C ~186 °C -186 °C -149 °C
60 minides -198 °C -186 *C -186 °C =180 °C

4.3 System proving Test (-186°C; Test fluid: Hellum gas)

Test pressure External Leakage
152 Bar 1]
Result Satisfactory

4.4 Break Away Torgue {Open and close valve tested 20 times )

TIGHTEN BODY BOLTS 120 Nm N° of cycle Open Force (Nm) Close Force (Nm}
TIGHTEN PACKING NUTS 45 Nm 1 78 78
20 64 64
4.5 Seat Leakage Test (-7196°C; Test fluid: Helium gas } 5 Seat Leakage Test {Room Tempelature ; Test fluld: Helium gas )
Tost pressure Maximim Parmissible Lezkage mm*3/s Recorded mm™*3/s Yest pressura Maximim Permissible Leakage mm*3/s Recorded mm*3/s
20 Bar 4000 mm*3/s 1683,2  mmh3/ss 20 Bar 0 mmr3/s 0 mmi3/5s
40 Bar 4000 mm™3/s 1627,2  mm™\3/s 40 Bar 0mm*3/s 0.mm"3fs
60 Bar 4000 mm™3/s 1427,6  mm"3% 60 Bar 0 mmh3/s 0mmA3/s
80 Bar 4000 mm*3/s 13844  mm*3fs 80 Bar 0 mmh3s 0 mm*3s
100 Bar 4000 mm3/s 1029,2  mm"35 100 Bar 0 mmh3/ss o mm"3fs
120 Bar 4000 mm*3/s 7138 mmh\3s 120 Bar 0 mmh3/s O mmias
140 Bar 4000 mm~3/s 531,2 mm"3s 140 Bar 0 mm*3/s 0 mm™3/s
152 Bar 4000 mm3/s 4648 mmh3fs 152 Bar O mm*3fs 0mmh3/ss
Result Safisfactory Result Salisfactory
4.5 Shel Leakage Test (-196°C; Test fluid: Helium gas } 4.5 Shell Leakage Test (Room Tempetature ; Test fluld: Hellum gas )
Test Pressure Test Duration Max Permissible Leakage Recarded Test Pressure Test Duration Max Permissible Leakage Recorded
152 Bar 15 0 1] 152 Bar 15 4] a
Resuit Safisfactory Resufl Salisfactory
4.6 Break Away Torgue | Open and close valva fesled at room femperature )
Open Force (Nm) [32 [ Close Force (Nm) [ 32 | Resuit | Satistaciory
7- DISMANTLING { check for case of dismantling and examine components for wear or damage }
Result Satisfactory
Remarks All components are in perfect condition
8 CONCLUSION
The valve are suitable for cryegenic service
9. INDEX OF ATTACHED DOCUMENTS
Drawing n°® STAR-0004-CRY
Ispection Certificate n® C174_2007
Material Certificarte n® C174_2007
OPERATOR QUALIFIED IN ACCORDING TO
UNIENAT3 - [ EMBhello LEAK TEST VERIFIED WITNESS DATE
p AL [ pE—
A AL~ Lloyd's Reglster, EMEA
ilan Office Wilnessed
M h i~ ] Monitored 19-08-2007
{71 Reviewed
;i Blodalle Surtavar
\PL,EL‘L/ e Bkt —




TEST CERTIFICATE
-]
STAR ‘_INE‘,S;:’F,)l CRYOGEN'C TEST _196 c Ne°: CRY-0005-LT
R4GE0 S.PAQLO D'ARGON {Rargamo}] ITALY Fo R BALL VA LVES ReV 0
TelU351958041-035]958 462 Fox, 0351958413 - i

(According to BS 6364 ) Page: 1 of 1
Starline certificate for cryogenic test at -196 °C with Liquid Nitrogen and Helium Gas for pressure test.
The test is in accordance to BS$364 and Starline procedure n® STAR 089
1. DESCRIPTION OF BALL VALVE
Manufacturer [ STARLINE S.p.A. | Vaive Type | Cryogenic Floating Ball Valve | DWG Code | 156- TGG Drawing N° [ STAR-0005-CRY
Port Design [ Fufi Port | DN | 50 | PN [ 138 cLASS 800 Serial N° | BF 5355
2. BREAK AWAY TORQUE AT AMBIENT TEMPERATURE
Pressure 0 Bar 6 Bar 20 Bar 50 Bar 100 Bar 138 Bar
Torque 30 Nm 30 Nm 38 Nm 48 Nt 84 Nm 106 Nm

3. LEAKAGE TEST ( bofore cryogenic fest) ACCORDING TO : APl 598, BS 6755 Part.1, APl 6D, ISO 5208

Test carry out on

STARLINE S.p.A. - San Paolo D'Argon  ( Bergamo) ltaly

3.1 Inspection Certificate N°

Resuft

Satisfactory

4 CRYOGENIC TEST

FASSLAD MG ATER I e TR

KANCETER

N HEECA PER-NTIER

TERMEPPLES

WH ATED [OnER
WA IR AN

RS TIEAM VALYE

4.1 Initial System proving test (Room Temerature ; Test fluid: Helium gas )

!
£ man s
FLOW HETER 4153

.'f TSUZATES TAN

LALD PETRESES

Tost prossure External Leakage Seat Leakage
Valve in half-open pasiion Valva In closed position

152 Bar 4] 4]

Resuit Satisfactory
4.2 Cooling Operation

Time Thermocouple 1 | Thermocouple 2 | Thermocouple 3 | Thermogouple 4

0 minutes -196 °C -196 °C -196 °C -15¢ °C
15 minutes -196 °C -196 °C -186 °C -154 °C
30 minutes -196 °C -196 °C -186 °C -154 °C
45 minutes -196 °C =198 °C -186 °C -155 *C
60 minutes -196 °C -196 °C -186 *°C -1585 °C

4.3 System proving Test (.7196°C; Test Huid: Helfum gas)

Test pressure External Leakage
152 Bar 0
Resuit Satlistactory

4.4 Break Away Torgue (Open and ciose valve lested 20 times )

TIGHTEN BODY BOLTS 120 Nm N° of cycle Open Force {Nm) Close Force (Nm}
TIGHTEN PACKING NUTS 45 Nm 1 90 20
20 86 85
4.5 Seat Leakage Test (-196°C; Test fluld: Helium gas ) 5 Seat Leakage Test (Room Tempetature ; Test flufd; Helium gas )
Test prassure Maximim Permissible Lezkage mm~3/s Recorded mm*3/s Test pressure Maximim Permissible Leakage mm*3/s Recorded mm*3/s
20 Bar 5000 mm3/s 3051,6  mmh3fs 20 Bar 0 mm*3/s 0 mmh3/s
40 Bar 5000 mmh3/s 27888 mm*3/s 40 Bar 0 mmr3/s 0 mm™3/s
60 Bar 5000 mmh3/s 20584  mm™3/s 60 Bar 0mmt3fs 0 mmh3/s
80 Bar 5000 mm*3/s 18924 mmM3/s 80 Bar 0 mm"34s 9 mm~5/s
100 Bar 5000 mmA3fs 15936  mmr3/s 106 Bar 0 mmh35s O mmt3/s
120 Bar H000 mm3/s 1460,8 mm*3/s 120 Bar 0 mmt3sis O mm*3/5s
140 Bar 5000 mm*3/s 10624  mmr3/s 140 Bar 0 mm~3/is 0 mm*3/s
152 Bar 5000 mmh3s 531,2 mmr3/is 152 Bar 0 mmh3/s 0 mm*3/fs
Resuit Satisfactory Result Satisfactory
4.5 Shell Leakage Test (-196°C; Test fluid: Heliunt gas ) 4.5 Shell Leakage Test (Room Tempetature ; Test fluld: Helium gas }
Test Pressure Test Duratiocn | Max Permissible Leakage Racorded Test Pressure Test Duration | Max Permissible Leakage Recorded
152 Bar 15 4] 4] 152 Bar 15 o aQ
Rasuft Satisfactory Result Satisfactory
4.6 Break Away Torque (Open and close valve fested af room temperature )
Open Force (Nm) 144 | Close Force (Nm) [ 44 | Resuit [ Satistactory
7. DISMANTLING ( check for case of dismantling and examine components for wear or damage }
Result Safisfactory
Remarks All components are in perfect condition
8 CONCLUSION
The valve are suftable for cryogenic service
9. INDEX OF ATTACHED DOCUMENTS
Drawing n*® STAR-0005-CRY
Ispection Certificale n® C174_2007
Material Certificarte n® €174_2007
CPERATOR QUALIFIED IN ACCORDING TO
UNI EN4T. é’;;sugthEAK TEST VJEF?!F[ED WITNESS DATE
’ t{oyd's Hegister EMEA
ilan Office Witnessed T Lo b
. 1 Monitored éﬁﬁ%%gr 20-06-2007
i T Reviewed
I_L 41 Flodello Surveyer —




TEST CERTIFICATE
o
STAR LINEE. .. CRYOGEN’C TEST —196 c N°: CRY-0006-LT
24060 5.PACLC DARGON {Bergame) ITALY 5‘{'- FOR BALL VALVES ReV O
Tel035/058044-0351958702 Fax. 0351958513 - :

(According to BS 6364 ) Page: 1 of 1
Starline certificate for cryogenic test at -196 *C with Liguid Nitrogen and Helium Gas for pressure test.
The test is in accordance to BS6364 and Starline procedure n® STAR 089
1. DESCRIPTION OF BALL VALVE
Manufacturer [ STARLINE S.p.A. Valve Type Cryogenic Floaling Ball Vaive | DWG Code 166 - TGG Drawing N° STAR-GOOG-CRY
Port Design | Fuii Port DN 80 PN 50 CLASS 300 Serial N° BF 5356
2. BREAK AWAY TORQUE AT AMBIENT TEMPERATURE
Pressure & Bar 6 Bar 20 Bar 50 Bar
Torgue 60 Nm 60 Nm 82 Nm 105 Nm

3. LEAXAGE TEST ( before cryogenic fest) ACCORDING TO : API 598, BS 6755 Part.1, APl 6D, ISO 5208

Tesf carry out on STARLINE S.p.A. - San Paclo D'Argon  ( Bergameo )} ltaly
3.1 Inspection Certificate N°
Result Satisfactory

4 CRYOGENIC TEST

NAERIAE TEROVETER

4.1 Initial System proving test { Room Temerature ; Tast fluid: Hellum gas }

FRESTLRE BEEA ATER L MARVITER [ :

HANCHITER

% [ osmpan veve BEE

\ RELEE YALYE

RS

Test pressure Extornal Leakage Seat Leakage
Vatva In half-open posdion Valve in clesed position
55 Bar 0 [4]
Result Satisfactory
RS TAEAR YALVE 4.2 Cooling Operation
Time Thermocoupie 1 | Thermocouple 2 | Thermocouple 3 | Thermocouple 4
f / 0 minutes -186 °C -186 °C -196 °C -186 °C
:_D 15 minutes -186 °C -186 °C -196 *C -166 °C
36 minutes -186 °C -186 °C -196 °C -156°C
/ 45 minutes -196 °C -188 *°C -196 °C -186 °C
m 60 minutes -186 °C -196 °C =196 °C -186 'C

ROWISTER TR

4.3 System proving Test (-196°C; Test fluld: Hellum gas)

{ msyaTes the

LRBD MRS

Test pressure External Leakage
55 Bar 2
Resuft Salisfactory

4.4 Break Away Torque (Open and cfosa valve fosted 20 times )

TIGHTEN BODY BOLTS 80 Nm N° of cycle Open Force {Nm) Close Force {(Nm}
TIGHTEN PACKING NUTS  55Nm H 148 146
20 132 132
4.5 Seat Leakage Test (-196°C; Test fluid: Helium gas ) 5 Seat Leakage Test (Room Tempetatura ; Test fluld: Helium gas )
Test prossure Maximim Permissible Leakage mm*3/s Recorded mm*3/s Test pressure Maximim Permissible Leakage mm*3fs Recorded mm*3/s
7.5 Bar 8000 mmh3/s 52290  mm*3/s 7.5 Bar 0 mm~3/s Ommr3fs
15.0 Bar 8000 mm*3/s 40172 mm*35s 15.0 Bar 0mmi3fs 0 mm"3/s
22.5 Bar B000 mm*3/5 30876 mm"3/s 22,5 Bar 0 mm™3/s 0 mm*3fs
30.0 Bar 8000 mm3/5 2224,4  mm™3/s 30.0 Bar 0 mm"3/s 0mmh3/s
37.5 Bar BOOY mm*3/is 19256  mmh3/Ss 37.5 Bar 0 mm*3fs 0 mmh3/fs
45.0 Bar 8000 mm™3¥/s 17928  mm™3/s 45.0 Bar O mmi3fs O mmh3/s
52.5 Bar B0O00 mm*3/s 1527,2  mm3/s 52,5 Bar o mm*3/s 0 mm™3/s
5§5.0 Bar BO00 mm™3/s 12284 _mm3/s 55.0 Bar 0 mmA3/fs 0 mmh3/s
Result Satisfactory Result Salisfactory
4.5 Shell Leakage Test (-196°C; Test fluid: Helium gas ) 4.5 Shell Leakage Test (Room Tempataturs ; Test fluld: Helium gas )
Test Pressure Test Duration Max Permissible Leakage Recorded Tast Prassure Test Duration Max Permissible Leakage Racorded
55 Bar 15 4] 4] 55 Bar 15 [4] 4]
Result Salisfactory Result Satisfactory
4.6 Break Away Torque ( Open and close valve fested at room femperature }
Open Force (Nm} | 68 [ Close Force (Nm) | 68 | Resuit [ Satisfactory
7. DEISMANTLING { check for case of dismantiing and examine components for wear or damage )
Result Satisfactory
Remarks All components are in perfect condition
8 CONCLUSION
The valve are suifable for cryogenic service
9. INDEX OF ATTACHED DOCUMENTS
Drawing n° STAR-0006-CRY
Ispection Certificate n° C174_2007
Material Certificarte n° C174_2007
OPERATOR QUALIFIEDR-.IN ACCORDING TO
UNI EN47, g&ﬁ@m LEAK TEST WITNESS DATE
., (\'ﬂ
/ 4 \ 'y 1 ' Ef )
Yl Lioyd's Rlegister ER
jﬂlan Office Witnessed 10 21-06-2007
L NG [ Monitored sor
k3 i [ Reviewed e
/ \§. Fioriello Surveyor J




TEST CERTIFICATE
o
STAR L’NEs@P,A CRYOGEN’C TEST _196 c N°: CRY-0007-LT
24060 S.PADLD D'ARGON {fergama) ITALY =1 FOR BALL VALVES Rev 0
Tel.035i858041-035/958102 Fox. 0351958413 . ’

(According to BS 6364 ) Page: 1 of 1
Starline certificate for cryogenic test at <198 °C with Liquid Nitrogen and Helium Gas for pressure test.
The test is in accordance to BS6364 ang Starline procedure n® STAR 088
1. DESCRIPTION OF BALL VALVE
Manufacturer STARLINE S.p.A. | Valve Type Cryogenic Floaling Ball Vaive | DWG Code 156 - TGG Drawing N° STAR-O007-CRY
Port Design Full Port | DN 100 | PN 50 CLASS 300 Serlal N* BF 5357
2. BREAK AWAY TORQUE AT AMBIENT TEMPERATURE
Pressure 0 Bar 6 Bar 20 Bar 50 Bar
Torque 90 Nm 90 Nm 110 Nm 140 Nm

3. LEAKAGE TEST { before cryogenic fest } ACCORDING TO : API 598, BS 6755 Part.1, APl 6D, ISO 5208

Test carry out on STARLINE SpA. - SanPaolo D'Argon  (Bergamo) Ilaly
3.1 Inspection Certificate N°
Resuit Satisfactory

4 CRYOGENIC TEST

NHEEIA TESMOEIER
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TERFREITEALES
g

KaNCHETER

4.1 Initial System proving test { Room Temerature ; Tost fiuid: Helium gas )

Test prossure External Leakage Seat Leakage
Valve in half-open positlon Vabve in closed position
§5 Bar 4] 1]
Result Satisfactory
COMESTREAN VALVE 4.2 Cooling Operation
s ATED [0VER  f Time Thermocouple 1 | Thermotouple 2 | Tharmocouple 3 | Thermocouple 4
/ 0 minutes -196°C 196 °C 186 °C 146 °C
E’ . 15 minutes -196°C ~-196°C -196 °C -148 °C
"—‘13 30 minutes -196 °C -196 °C -186 *C -148°C
= ,’l 45 minutes -198 °C -196 °C -186 °C -149 °C
£ s 60 minutes -196 °C -196 *C -186 °C -149 °C

FLlW MUHR 115D

4.3 System proving Test (-196°C; Test fluid: Hellum gas)

Test pressure

External Leakage

§5 Bar

0

LU0 RITENAEY Resuit

Satisfactory

4.4 Break Away Torgue {Openand ciose valve lested 20 times }

TIGHTEN BODY BOLTS 80 Nm N® of cycle Open Force {Nm} Close Force {(Nm}
TIGHTEN PACKING NUTS 55 Nm 1 180 180
20 154 154
4.5 Seat Leakage Test (-198°C; Test fluid: Hellum gas } 5 Seat Leakage Test { Room Tempetalure ; Test fluld: Helium gas }
Test pressure Maximim Permissible Leakage mm'3/s Recorded mm*3/s Test pressure Maximim Permissible Leakage mm*3/s Recorded mm*3/s
7.5 Bar 8000 mmM3/5s 53286 mmh3s 7.5 Bar 0 mm*3/is 0mmh3/s
15.0 Bar 8000 mmA3/s 39840  mmt3fs 15.0 Bar 9 mmS/s 0mmt3/5
22,5 Bar 8000 mm*3/s 33366 _mmhiss 22.8 Bar 0 mmi3/s 0 mm"3/s
30.0 Bar 8000 mm™3/s 27888 mm™is 30.0 Bar 0 mm*3/s 0 mmh3/ss
37.5 Bar 8000 mmA"3/s 24236 mmh3fs 37.5 Bar 0 mm*a/s 0 mm™3/s
45,0 Bar 8000 mm*3/s 20816 mm3s 45.0 Bar 0 mmh3/s O mm"3/s
52,5 Bar 8000 mm*3/s 17628 mm"3/f5 52.5 Bar 0 mm*3/s 0 mmhass
55.0 Bar 8000 mm™3/s 1427,6 _mm73/s 55.0 Bar Q. mmh3/s O mm™3/s
Result Satisfactory Result Satisfactory
4.5 Shell Leakage Test (-196°C; Test fiuid: Helium gas ) 4.5 Shell Leakage Test (Room Tempetature ; Test fluid: Hellum gas }
Test Pressure Test Duration Max Permissible Leakage Recorded Test Pressure Test Duration | Max Permissible Leakage Recordad
55 Bar 15 0 0 55 Bar 15 0 0
Result Salisfactory Resuft Salisfactory
4.6 Break Away Torgue ( Open and ciose valve lested at room femperature )
Open Force (Nm) [ 68 | Close Force (Nm} [ 68 | Resuit [ satisfactory
7. DISMANTLENG ( check for case of dismantling and examine components for wear or damage }
Resuit Salisfactory
Remarks All components are in perfect condition
8 CONCLUSION
The valve are suitable for crycgenic service
9. INDEX OF ATTACHED DOCUMENTS
Drawing n® STAR-0007-CRY
Ispection Certificate n® C174_2007
Maferiaf Cerlificarie n° C174_2007
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TEST CERTIFICATE
)
STARLINE:, CRYOGENIC TEST -196°C |\..  (ry.0008.7
24060 §.PAOLO D'ARGON {Bergamo) ITALY a7 FOR BALL VALVES Rav 0
Tel DIED58041.035/958102 Fax, 03151956613 - :

(According to BS 6364 ) Page: 1 of 1
Stariine certificate for cryogenic test at -196 °C with Liquid Nitrogen and Helium Gas for pressure test.
The test is In accordance to B56364 and Starline procedure n* STAR 089
1. DESCRIPTION OF BALL VALVE
Manufacturer STARLINE S.p.A. | Valve Type Crycgenic Floating Ball Valve | DWG Code 186 -TGG Drawing N° STAR-0008-CRY
Port Design Fulf Port DN 150 PN 20 CLASS 150 Serial N° BF 5358
2. BREAK AWAY TORQUE AT AMBIENT TEMPERATURE
Pressiure 0 Bar 6 Bar 20 Bar
Torque 105 Nm 160 Nm 320 Nm

3. LEAKAGE TEST (before cryogenic test) ACCORDING TO : API 598, BS 6755 Part.1, APl 6D, 1SO 5208

Test carry out on

STARLINE S.p.A. - San Paolo D'Argon  ( Bergamo ) laly

3.1 Inspection Certificate N°

Result

Safisfactory

4 CRYOGENIC TEST

PRESSURE JEC A ATR § MANINETER

i :
Ty LPSTREAN e v EipE=s

%
\AICEE YA

[ ] TERIECTEILES

BEATEREVER S

4.1 Initial System proving test (Room Temerature ; Test flufd: Hellum gas )

Test pressure External Leakage Seat Leakage
Vaive In half-open position Valve In closed position
21 Bar 4] g
Resulf Salisfactory
D 4.2 Cooling Operation
/ Time Thermocouple 1 | Thermocouple 2 | Thermocecuple 3 | Thermocouple 4
i ¢ minutes -196 °C -{86 °C -196 °C -162 °C
;4:;, 15 minutes -196 °C -196 °C -186 °C -162°'C -~
; 30 mintles -196 °C -196 °C <196 °C -162°C
/ 45 minules -196 °C -196 °C -196 °C -164°C
/ omra s 60 minufes -196 °C -186 °C -196 °C -164 °C

FLOW MITER TFSD

4.3 System proving Test (-196°C; Test fluid: Hellum gas)

LAY HITRLAEN

Test pressiire External Leakage
21 Bar 1]
Result Satisfactory

4.4 Break Away Torque {Open and close valve tested 20 times )

TIGHTEN BODY BOLTS 120 Nm N° of cycle Open Force {Nm} Close Force (Nm)
TIGHTEN PACKING NUTS 85 Nm 7 320 320
20 296 206
4.5 Seat Leakage Test (-1956°C; Test flufd: Helfum gas ) 5 Seat Leakage Test [ Room Tempetature ; Test fluld: Hetlum gas }
Tesk pressure Maximim Permissible Leakage mm*3/s Recorded mm*3/s Test pressure Maximim Permissible Leakaga mm*3/s Recorded mm*3/s
3.5Bar 15060 mm*3/s 5842,8 mm"3/s 3.5 Bar O mmh3/s 0 mm"3/s
7.0 Bar 15000 mm"3/s 5743,6 _mmh3/s 7.0 Bar 0 mm*3fs 0 mmh3/fs
10.5 Bar 15000 mm*3/s 47874  mmh3/s 10.5 Bar 0 mm"3/5s 0 mmh3/s
14.0 Bar 15060 mmh3/s 3751,6 __mm*™3/s 14.0 Bar O mmh3fs O mm"3/s
17.5 Bar 15000 mm"3/s 30876 mm™3s 17.5 Bar O mmh3s 0 mm*3/s
21.0 Bar 15000 mm*3/s 18924 mmi35s 21.¢ Bar O mm™3/s 0 mmh3/s
Result Safisfaclory Resylt Satisfactory
4.5 Shell Leakage Test (-136°C; Test fluid: Hellum gas } 4.5 Shell Leakage Test { Room Tempetaiure ; Test fluid: Hellum gas }
Test Pressure Test Duration | Max Permissible Leakage Recorded Test Pressure Test Duration | Max Permissible Leakage Regorded -
21 Bar 15 0 2] 21 Bar 15 o 0
Resalt Salisfactory Resuft Salisfactory
4.6 Break Away Torque (Open and close valve tested at room tempsrature }
Open Forca (Nm) [725 [ Close Force (Nm) | 125 | Resuft | afistactory
7. DESMANTLING { check for case of dismantling and examine components for wear or damage }
Reasult Satisfactory
Remarks All components are in perfect condition
8 CONCLUSION
The valve are suftable for cryogenic service
9. INDEX OF ATTACHED DOCUMENTS
Drawing n° STAR-0008-CRY
Ispection Certificate n° G174 2007
Material Certificarte n° C1r4_2007
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TEST CERTIFICATE
o
STARLINE:. CRYOGENIC TEST -196°C |- cry.0009.LT
24060 $,PAOLO DARGON {Beegame] ITALY FOR BALL VALVES Rev. 0
Tel.O3E/958041-03519568 162 Fax, 0351958413 -

” (According to BS 6364 ) Page: t of 1
Starline certificate for cryogenic test at -196 °C with Liguid Nitrogen and Helium Gas for pressure test.
The test Is in accordance to BS6364 and Starline procedure n®° STAR (88
1. DESCRIPTION OF BALL VALVE
Manufaciurer STARLINE S.p.A. | Valve Type | Cryogenic Trunnion Ball Valve | DWG Code LT 106 - KGG Drawing N° STAR-0009-CRY
Port Deslgn Full Port DN 15 | PN 420 CLASS 2500 Serial N° BF 5359
2. BREAK AWAY TORQUE AT AMBIENT TEMPERATURE
Pressure 0 Bar 6 Bar 20 Bar 50 Bar 100 Bar 150 Bar 250 Bar 420 Bar
Torque 8 Nm 8 Nm 8 Nm 14 Nm 16 Nm 18 Nm 25 Nm 40 Nim

3. LEAKAGE TEST ( before cryogenic test) ACCORDING TO : APl 598, BS 6755 Part.1, APl 6D, 150 5208

Test carry ouf on STARLINE S.p.A. - San Paolo D'Argon  ( Bergamo) ltaly
3.1 Inspection Cerltificate N°
Result Salisfactory
4 CRYOGENIC TEST 4.1 Initial System proving test (Room Temeralure ; Test fluid: Hellum gas)
Seat Leakage
Test prassure External Leakage
NHERC TR IER Vaive in hatf-open position %—
{7‘ 455 Bar 0 0 { 0
PEESSLAT REGAATER § RANINETER FERASTELES Result Salisfactory
\ / BORESTREAY VALYE 4.2 Cooling Operation
Y
! BEHTHER £ Tims Thermocouple 1 | Thermocouple 2 | Thermocouple 3 | Thermocouple 4
i é‘? 0 minutes -186 °C -186 °C -186 °C -154 *°C
ﬁ = }: 15 minutes -186 °C -196 °C -186 °C -164°C
il. 1 . 7 30 minutes -196 °C -196 *'C -186 °C -165°C
X/ coctogon yrns et / ottt nsss 45 minutes 196 °C 196 °C 196 °C 155°C
L —— dhe 80 minutes 96 °C 196°C 196 °C 156 °C
4.3 System proving Test (-196°C; Test fluld: Helfum gasj
Test pressure External Leakage
7 455 Bar 4]
! O TA%L VTN BTEESR
) HEH TIELSEY Result Satisfaclory
4.4 Break Away Torgque (Open end close valve tested 20 fimes )
N° of cycle Open Force {Nm} Close Force (Nm)
TIGHTEN BODY BOLTS 50 Nm 1 42 42
20 38 38
4.5 Seat Leakage Test (-196°C; Test fiuld: Hellum gas } 5 Seat Leakage Test ( Room Tempetature ; Test fluid: Hellum gas )
Maximim Permissible SIDE A SIDEB Maximim Permissible SIDEA SIDEB
Tast pressurs Leakage mm*3d/s Recorded mm*3/s Recorded mm*3/s Tost pressure Leakaga mm"3/s Recorded mm*3fs Recorded mm*3s
30 Bar 1500 mm™3/45 587,6 _mm*3/s 406,7 mm*3/s 30 Bar 0 mm*3/s 0 mmh/s 0 mm*3/s
60 Bar 1500 mm*3/s 4084 mm*3/s 3237 mm™3/s 80 Bar 0 mmh3/s O mmt3/s 0 mm*3/s
90 Bar 1500 mm™3/5 308,8 mm3s 2606 mmh3s 90 Bar O mm*3/s 0 mm~3/s 0. mm3/s
120 Bar 1500 mmA3/fs 209,2  mm™ass 224,17 mm™3/s 120 Bar 0 mm*3/s 0 mm™3/s 0 mmi¥s
150 Bar 1500 mmh3/s 146,1 _mmh3/s 174,3 _mm*3ss 150 Bar 0 mmh3/45 0 mmh3/s 0 mmA3/s
180 Bar 1800 mmM3/5 106,2  mm™s 1262 _mm™3/s 180 Bar 0 mm"3/s 0.mm*3/s QmmA3ss
210 Bar 1500 mm™3/s 59,8 mm"3fs 84,7 mmhs 210 Bar 0 mm"3/s 0 mmA3/s 0 mmia/s
240 Bar 1500 mm*3/5 53,1 mm*3/s 61,4 mmr3s 240 Bar 0 mmh35s 0.mmh3/s 0 mm"3/s
270 Bar 1500 mm*3/s 43,2 _mm*i/Ss 48,1  mm*3/s 270 Bar 0 mmh3/fs ammh3/s 0 mmh3/s
306 Bar 1500 mmA3/s 365 mmhis 41,6 _mm"3s 300 Bar 0 mmh3/s 0 mmhsfs 0 mmh3/45
330 Bar 1800 mmh3/5s 23,2 mmh/s 31,5 mmh3s 330 Bar 0 mm"3/s 0 mmh3/fs 0 mm*3s5
360 Bar 1600 mm™3/5 19,9 mm"3/s 21,6 mmhys 360 Bar 0 mm*3/s 0 mmh3/s 0 mm"3/s
390 Bar 1500 mm"3/s 13,3 _mm*3/s 11,6 mmh3s 390 Bar 0 mm*3/fs 0 mmr3/s 0 mm*3fs
420 Bar 1500 mm*3/s 8,6 mmri/s 50 mmh3fs 420 Bar 0 mmh3/is 0 mmh3/s 0 mm*3/5
455 Bar 1500 mmh3/s 1,0 _mmri/s 0,8 mmh3fs 455 Bar Omm™3/s 0 mmA3/s 0 mm"3/s
Result Satisfactory Result Satisfactory
4.5 Shell Leakage Test (-198°C; Test fluld: Halium gas ) 4.5 Shell Leakage Test {Room Tempetature ; Test fuld: Hellum gas )
Test Prossure Tost Duration | Max Permissible Leakage Recerded Test Pressure Test Duration | Max Permissible Leakage Recordad
455 Bar 15 0 o 255 Bar 15 0 0
Resuft Satisfactory Result Satisfactory
4.6 Break Away Torgque [ Cpen and close velve lested at room temperelure )
Open Force (Nmj [ 15 | Clpse Force (Nm} [15 | Resuit | Satisfactory
7. DISMANTLING { check for case of dismantiing and examine components for wear or damags }
Result Satisfactory
Remarks Ail companents are in perfect condition
8 CONCLUSION
The valve are suitable for crycgenic service
9, INDEX OF ATTACHED DOCUMENTS
Drawing n® STAR-0009-CRY
ispection Certificate n*® CA74_2007
Material Certificarte n° CA74_2007
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TEST CERTIFICATE

STAR L’NES - CRYOGEN’C TEST _196°c N°: CRY-0010-LT
24060 $.PAOLD D’ARGON {Bergato) ITALY FOR BALL VALVES Rev. 0

Tel ASI058041- 0361958402 Fax, 0351958413 .
(According to BS 6364 ) Page: 1 of 1

Starline certificate for cryogenic test at -196 *C with Liquid Nitrogen and Hellum Gas for pressure test.
The test is in accordance to BS6364 and Starling procedure n® STAR 089

1. PESCRIPTION OF BALL VALVE

Manufacturer STARLINE SpA. | Valve Type | Crvogenic Trunnion Ball Valve DWG Code LT 106-KGG Drawing N° STAR-0010-CRY

Port Design Full Port DN 20 PN 420 CLASS 2500 Serlal N® BF 5360

2. BREAK AWAY TORQUE AT AMBIENT TEMPERATURE

Pressure 0 Bar § Bar 20 Bar 50 Bar 100 Bar 150 Bar 250 Bar 420 Bar
Torque g Nm 9 Nm 12 Nm 14 Nm 18 Nm 18 Nm 25 Nm 52 Nm
3. LEAKAGE TEST (before cryogenic test) ACCORDING TO : API 598, BS 6755 Part.1, APl 6D, 1S5S0 5208
Test carry ouf on STARLINE S.p.A. - San Paolo D'Argon  (Bergamo ) laly
3.1 Inspection Certificate N°
Resuit Satisfactory
4 CRYOGENIC TEST 4.1 Initial System proving test (Room Temerature ; Test fluld: Helium gas )
o5 Seat Leakage
{7‘_ : 455 Bar [ 0 9
BIEESLRE REGALATER § MAMINE R | IRl Result Satisfactory
f COWRSIAEAM VALYE 4.2 Cooling Operation
>C} BANGATTER AT VR ; Time ‘Thermocouple 1 | Thermocouple 2 | Thermecouple 3 | Thermocoupls 4
/EFU 0 minutes -196 °C -196 °C -196 °C -148°C
3 L _ ,ﬁ? il 15 minutes -196 °C -196 °C -196 °C 149 °C
i ; 7 30 minutes -196 °C -196 °C =186 °C -149 °C
E A 7 upstaren veuE ‘_ ____ I’lawm s 45 minutes -196 °C -196 °C -196 *C -149°C
F h I Sormimna 60 minutes -196 °C -186 °C -196 °C -149 °C
T 4.3 System proving Test (-196°C; Test fluid: Hellum gas)
Test pressure External Leakage
{ wsuatis the \ i e 455 Bar 0
£ PSURTED VAl LB TR Resulf Satisfactory
4.4 Break Away Torgue {Open and close valve fesfed 20 times )
N® of cycle Open Force (Nm) Close Force (Nm)
TIGHTEN BODY BOLTS 80 Nm 1 46 46
20 36 36
4.5 Seat Leakage Test (-196°C; Test fluid: Heflum gas ) 5 Seat Leakage Test ¢ Room Tempetature ; Test fluld: Hellum gas )
Tesl pressure Miﬁ;ﬂk?gz?\;nrlfg;: * Rec:t:'rsclleDcllE rr?m“SIs RecorSdlEdErEn'r‘Sis Tost prossure Miﬁ;nggzmg;: o RecoﬁlleodEni\rn"aIs Reoors:jlngn?m‘Ws
30 Bar 2000 mmr3/s 830,0 mm"3s 6823 mm*3s 30 Bar 0 mmh3s O mmh3/s G mmA3/s
60 Bar 2060 mm3/s 7404  mm*3/is 4631 mm™3fs 60 Bar 0 mm*3/s 0 mmhifs 0 mm*3/s
90 Bar 2000 mm3/s 637,4 _mmn3/s 366,9  mmi3fs 90 Bar 0 mmt3/fs 0 mmha/s G mmh3fs
120 Bar 2000 mmh3s 5345 mmi3fs 290,86 mmh3is 120 Bar 0 mmi3/s 0 mmi3/s 0 mmh3s
150 Bar 2000 mm"3/s 4748 mmi3s 2241 _mm™3s 150 Bar 0 mm~3/s 0 mmia/s 0 mmh3/s
180 Bar 2000 mm"3/s 371,8 _mm*34% 1643 mmr3fs 180 Bar 0 mm*3/s Qmmh3/s 0 mm*3/s
210 Bar 2000 mm*3/s 308,86 mm"35 141,17 _mmi3fs 210 Bar 0 mmh3/s 0 mmA3/5s 0 mmh3s
240 Bar 2000 mm"3/s 2058 mm*3s 107,89 mm~3/s 240 Bar 0 mm"35 0 mmh3is 0mmA3/s
270 Bar 2000 mm*3/s 112,89 mm*3/s 59,8 mm*3/s 270 Bar 0 mm"3/s 0 mmh3is 0 mmA3/s
300 Bar 2000 mm3/s 79,7 mm’3s 44,8 mmA3fs 300 Bar 0 mmh3/s 0mmisls o mmi¥s
330 Bar 2000 mm*™3/s 43,2 mm*35 31,5 mm™3fs 330 Bar 0 mmA3ss JmmA3/s O mm*3/s
360 Bar 2000 mm*3/s 28,9 mmt3fs 24,8 mm*3rs 360 Bar 0 mm*3ss O mmh3ls 0 mm*3fs
390 Bar 2000 mm*3/s 18,8 mmh3/s 14,8 mm*3/s 390 Bar 0 mm™3is 0 mmi3is amm*3/fs
420 Bar 2000 mm"™3/s 13,3 mm*35s 50 mm3/fs 420 Bar 0 mmh3/s 0 mm™3/s 9 mm*3/s
455 Bar 2000 mm*3/s 3,3 mmh35s 2.5 mmi3s 455 Bar O mmh3/s 0 mmh3/is 0 mm*3/s
Result Satisfactory Result Satisfactory
4.5 Shell Leakage Test (-196°C; Test fiuid: Hellum gas) 4.5 Shell Leakage Test (Room Tempetaiure ; Test fluid: Helium gas )
Tast Pressure Test Duration Max Permissible Leakage Recordad Test Pressure Test Duration Max Panmiesible Leakage Racerded
455 Bar 15 0 [4] 455 Bar 15 1] 4]
Result Satisfactory Result Salisfactory
4.6 Break Away Torque [ Open and close vaive tested at room tsmperature )
Open Force (Nm} [ 18 | close Force (Nmy) [ 18 | Result | Satisfactory
7. DISMANTLING ( check for case of dismantling and examine components for wear or damage )
Resuilt Satlisfactory
Remarks All components are in perfect condition

8 CONCLUSION

The valve are suitable for cryogenic service

9. INDEX OF ATTACHED DOCUMENTS

Drawing n°® STAR-0010-CRY
Ispection Certificate n® €174 2007
HMaterial Certificarte n° C174_2007 T
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TEST CERTIFICATE
o
ST ARLINE:, CRYOGENIC TEST -196°C || crv.oot1.LT
24060 S.PAOLY D'ARGON {Hergamo) ITAL YE FOR BALL VALVES Rev. 0
Tel035/058041-035/958702 Fax, 0351958413 o

" (According to BS 6364 ) Page: 1 of 1
Starline certificate for cryogenic test at -196 °C with Liguid Nitrogen and Helium Gas for pressure test.
The test is In accordance to BS6364 and Starline procedure n® STAR 089
1. DESCRIPTION OF BALL VALVE
Manufacturer STARLINE S.p.A. | Vaive Type | Cryogenic Trunnion Bali Valve DWG Code | LT 106- KGG Drawing N° STAR-0011-CRY
Port Design Fuil Fort DN 25 PN | 420 CLASS 2500 Serial N° BF 5361
2. BREAK AWAY TORQUE AT AMBIENT TEMPERATURE
Pressure 0 Bar 6 Bar 20 Bar 50 Bar 100 Bar 150 Bar 250 Bar 420 Bar
Torque 10Nm 10 Nm 14 Nm 22 Nm 30 Nm 40 Nnr 48 Nm 58 Nm

3. LEAKAGE TEST ( before cryogenic test) ACCORDING TO : APE 598, BS 6755 Part.1, AP1 6D, 150 5208

Test carry out on STARLINE S.p.A. - San Paolo D'Argon _(Bergamo ) ffaly
3.1 Inspection Certificate N*
Result Satisfactory

PRISSLRE FEGAAT

4 CRYOGENIC TEST

N NEPITH TERAPE IEH
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4.1 Initial System proving test (Room Femerature ; Test fluld: Helfum gas )

Test pressure Extornal Leakage Vﬂf:;t;.;::aﬂ?
Vatva Tn half-open positon Sido A Side B
455 Bar o 0 4
Resuilt Satisfactory

4.2 Cooling Operation

Time Thermocouple 1 | Thermocouple 2 | Thermmoeouple 3 | Thermocouple 4
0 minutes -196 °C -196 °'C -196 °C -162°C
15 minutes -196 °C -196 °C -186 °C -162°C
36 minutes -196 °C -196°C -186°C -162 °C
45 minutes -196 °C -186 °C -186 'C -162°C
60 minutes =196 °C -196 °'C -186°C -162 °C

4.3 System proving Test (-196°C; Tes! fiuid; Hellum gas)

Test pressure External Leakage
455 Bar 0
Result Satisfactory

4.4 Break Away Torque (Open and close valve tested 20 times )

1

N° of cycle Open Force {Nm} Close Force (Nm})
FIGHTEN BODY BOLTS 120 Nm 7 52 48
20 40 40
4.5 Seat Leakage Test (-196°C; Test fluid: Hallum gas ) 5 Seat Leakage Test (Room Tempelature ; Test fluld: Helium gas)
Maximim Permissible SIDE A SIDEB Maximim Permissible SIDEA SIDE B
Tast prassure Leakage mm*3/s Recorded nm*3/s Recorded mm™3/s Tesl pressure Leakage mm*3/s Recorded mm*3/s Recorded mm*3/s
30 Bar 2500 mmA3/s 1261,6  mmr3fs 1090,6 mm"3s 30 Bar 0 mm*3/s 0 mm™3/5s O mm*3/s
60 Bar 2500 mm*3/5 972,8 mm"3fs 8914 mn3s 60 Bar 0 mmh3s 0 mm™ys 0 mm™3/s
90 Bar 2500 mmA3/s 710,58  mm*3/s 722,11 _mmh3s 90 Bar 0 mmh3rs 0 mm*3fs 0 mm~3/s
120 Bar 2500 mmh3/s 640,86 mm"35 5926 mmh3Ss 120 Bar 0 mmi3/s 0 mm*3fs 0 mmh3s
150 Bar 2500 mm"3/s 537,86 mm*3s 463,1 mm™y/s 150 Bar 0 mmh3/s 0 mm"3/fs 0mm*3/s
180 Bar 2500 mm*3/s 411,7 _mm"3/fs 356,9 mmh3/s 180 Bar 0 mmh3/s 0 mm"3/s 0 mm"3/s
210 Bar 2500 mm*3/s 2722 mm™3/s 2241 mm*3/s 210 Bar 0 mmha/s 0 mm*3fs O mm*3/s
240 Bar 2500 mm*3/s 142,8 mm*3/s 151,1 _mm"3fs 240 Bar 0 mmh3s 0 mm*3/fs 0 mm*3/s
270 Bar 2500 mm™3/s 69,7 mmh3s 124,565 mm*3/s 270 Bar 0 mmh3/s 0 mm™3/fs 0 mmA3sss
300 Bar 2500 mm™3fs 59,8 mmA3/s 94,6 mmi3s 300 Bar 0 mmhifs 0 mmA3/s 0 mmh3/s
330 Bar 2500 mmh3/s 46,5  mmi3s 61,4 _mm’3/s 330 Bar 0 mmhi/s 0 mm'3s ammh3fs
360 Bar 2500 mm*3/s 39,8 mmh3s 38,2 mmh3is 360 Bar 0 mm3/s Ommh3s 0 mm*3/s
320 Bar 2500 mm"3/s 18,9 mmh3s 28,2 mmti/ss 380 Bar 0 mmh3fs 0 mm3/s 0 mmhyfs
420 Bar 2500 mm*3/s 16,6 mmhafs 14,8 mm*3/s 420 Bar 0 mm~3/s 0 mmh3s 0 mm™i/s
455 Bar 2500 mm"3/s 9.6 mmh3s 5,1 mmtis 455 Bar 0 mmt3/s 0 mmh3/s 0 mmh3/fs
Result Salisfactory Resuit Salisfactory
4.5 Shell Leakage Test (-196°C; Test fluid: Helium gas ) 4.5 Shell Leakage Test (Room Tempetature ; Test ffuld; Helium gas )
Teost Pressure Test Duration Max Parmissible Leakage Racordad Test Pressure Test Duratton | Max Permissible Leakage Recorded
455 Bar 15 o] a 455 Bar 15 ¢ 0
Result Salisfactory Result Satisfactory
4.6 Break Away Torgue ( Openand ciose valve tested at room femperature )
Open Force (Nm) [24 [ Close Force (Nm) 24 | Resuit | Satisfactory
7. DISMANTLING ( check for case of dismantling and examine components for wear or damage )
Result Satisfactory
Remarks All components are in perfect condition
8 CONCLUSION
The valve are suifable for cryogenic service
9. INDEX OF ATTACHED DOCUMENTS
Drawing n° STAR-0011-CRY
fspection Certificate n° C474_2007
Material Certificarfe n® C174_2007
OPERATOR Q) "AGCORDING TO
UNI EN47£¢J ?‘Ev%’i il" \EAK TEST (LI Dydd's Regiﬁm ) DATE
! Q..aJ Milan O, Witnessed
ei1 ] f‘F"' 71 Monitored i%fi St er 28-06-2007
VAL o) {1 Reviewed g!
R ¥
< | !?/j)/ &, Flodello Surveyor J




o TEST CERTIFICATE
STARLINE:, CRYOGENIC TEST -196°C |\..  (ry.0012-LT
24060 §PAOLO DARBON (Bergamu) ITALY 5C FOR BALL VALVES Reav. 0
Vel B35/058041.035/858102 Fax, 0351968413 -

(According to BS 6364 ) Page: 1 of 1

Starline cerfificate for cryogenic test at 196 °C with Liquid Nitrogen and Helium Gas for pressure test.
The test is in accordance to B56364 and Starline procedure n® STAR 082
1. DESCRIPTION OF BALL VALVE
Manufacturer [ STARLINE S.p.A. | Valve Type | Cryogenic Trunnion Bafl Vaive | DWG Code | L7 106 - KGG T Drawing N° STAR-0012-CRY
Porf Design | Full Port DN 40 | PN | 420 cLASS 2500 | Serial N°® BF 5362
2. BREAK AWAY TORQUE AT AMBIENT TEMPERATURE
Pressure 0 Bar € Bar 20 Bar 50 Bar 100 Bar 150 Bar 250 Bar 420 Bar
Torqgue 24 Nm 24 Nm 33 Nm 45 Nm 80 Nm 100 Nm 140 Nm 180 Nm

3. LEAKAGE TEST ( before cryogenic fest ) ACCORDING TO : APl 598, BS 6755 Part.1, APl 6D, ISO 5208

Test carry ottt on

STARLINE S.p.A. - San Paolo D'Argon_ ( Bergamo ) laly

3.1 Inspection Certificate N®

Resulf

Satisfaclory

4 CRYOGENIC TEST

FASSLRE REGAAT

(R 5 NAOR[TER

z;) HANCAETER

7
{ j’LPﬂ-’-’,EAH RLEN] ] 22

Q

Gyt Tank

LR

£ EF YALYT

SOWNSTREAN YALYE

MR ATED (VER
Pt it

TIGHTEN BODY BOLTS

.f HEU S TED TAN

190 Nm

LU0 KITREGER

4.1 Initial System proving test (Room Tomersture ; Test fluid: Hellum gas )

Test pressurs External Leakage Vag:;t Leakaga
Valva In hatf-open position Side A 5ide B
465 Bar 0 7} | 7}
Result Satisfactory

4,2 Cooling Operation

Tima Thermocouple 1 | Thermocouple 2 | Thermocouple 3 | Thermocouple 4
0 minutes -186 °C -186 °C -196 °C -162 °C
15 minutes -186 °C -186 °C -196 °C -162 °C
30 minutes -186 °C -196 °C -196 °C -162 °C
45 minutes -196 °C -186 °C -186 °C -162°C
60 minutes -186 °C . -196 °C ~196 °C -162 °C
4.3 System proving Test (-196°C; Test fluid; Helium gas)
Test pressure External Leakage
455 Bar o
Result Satisfactory
4.4 Break Away Torque (Openand close valve tasted 20 timas }
N* of cycle QOpen Force (Nmj Close Force {Nm}
7 85 85
20 60 60

4.5 Seat Leakage Test (.195°C; Test fluld: Helfum gas )

5 Seat Leakage Test {Room Tempetature ; Test fluld: Halium gas )

imim Permissib Sib SIDEB Maximim Parmissible SIDE
Test prassure Mig;nk:-lg: mm~3/s ° Recorde«:liE n?m"aa‘s Recorded mm*3fs Tost pressure Leakage mn!"s;;: 1 RecofsdlsciE n‘?m*‘SIs Recorded n?m"aa's
30 Bar 4000 mm*3/s 1583,6 _mm*3s 1510,6 _mm*3/s 30 Bar 0 mm*3/s 0 mmA3/s o mm™3/fs
60 Bar 4000 mm™3/s 1288,1  mmh3fs 121356 mm"3/5s 60 Bar 0 mm™3/s 0 mmh3s 0 mmi3i/fs
90 Bar 4000 mm*3/s 11985 mm”N¥fs 1117,2 _mm"355 90 Bar o0 mm3s 0mmh3/fs 0 mm3/s
120 Bar 4000 mm*3/s 1102,2 _mm™3/s 881,4 mmh3s 120 Bar 0 mm"3/s 0 mmh3ris 0 mm"3/s
150 Bar 4000 mm~3/s 936,2 mmMis 7852 mm™3s 150 Bar 0 mmh3s O mmh3is 0 mmh3/s
180 Bar 4000 mm*3/s 7105 mm"3/5s 6889 mmh3fs 180 Bar 0 mm*3/5 0 mmh3/s 0 mm*3/s
216 Bar 4000 mm*3/s 610.9 mm™3/s 5396 mm*3/s 210 Bar 0 mm"3/s 0 mm*3/s Qmm"3/s
240 Bar 4000 mm™3/s 541,2 ™36 449,93 mm*3/s 240 Bar 0 mmh3/s 0 mm*3/s 0 mmhi/s
270 Bar 4000 mm*3is 4382 mm*3/fs 2606 mm'3/s 270 Bar Qmmh3/s 0 mm*3s 0 mm™3/s
300 Bar 4000 mm™3/s 2058 mmh¥s 151,1  mm*3/fs 300 Bar 0 mmA3/s 0 mmh3fs 0 mm*3/s
330 Bar 4000 mm"3/s 139,4  mmh3/s 131,1  _mm*35 330 Bar 0 mm*3/s 0 mm*3/s 0 mm*3/s
360 Bar 4000 mm™3/s 108,6  mmi3/fs 84,7 mmh35 360 Bar 0 mm*3/s 0 mmi3/s 0 mmh3/s
390 Bar 4000 mmA3/s 38,8 mm3fs 58,1 mmh3s 390 Bar 0 mmha/s 0 mmh3/s 0mm*3fs
420 Bar 4000 mm*3/s 18,9  mmr3fs 21,6  mm"3/s 420 Bar 0 mmt3ss 0 mmh3/s 0 mm*3/s
455 Bar 4000 mm*3/s 13,3 mm"3/%s 83 mmh3s 455 Bar 0 mmAi3/s 0 mm*3/5 0 mmh3/s
Resuit Satisfactory Resuit Salisfactory
4.5 Shell Leakage Test (-196°C; Test fluid: Helium gas ) 4.5 Shell Leakage Test (Room Tempotature ; Test fluid: Helium gas )
Test Pressure Test Duration Max Permissible Leakage Recorded Test Pressure Test Duration Max Permissible Leakage Recorded
455 Bar 15 7} 0 456 Bar 15 0 g
Result Satisfactory Resuit Satisfactory
4.6 Break Away Torgue (Openand close valve tested af room temperalure )
Open Force (Nm) [ 40 [ Close Force {Nm) [40 | Result | satistactory
7. DISMANTLING ( check for case of dismantling and examine components for wear or damage }
Resuit Salisfactory
Remarks All components are in perfect condition
8 CONCLUSION
The valve are suitable for cryogenic service
9. INDEX OF ATTACHED DOCUMENTS
Drawing n° STAR-0012-CRY
fspection Certificate n® C174_2007
Material Certificarte n® £174_2007 .
TRALAR N Lo,
O e Y e LA 28T | (tloyd's RegisterWITNESS 3 DATE
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[} Reviewed .
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TEST CERTIFICATE
]
STARLINE:, CRYOGENIC TEST -196°C |..  (Rry.o013.LT
24060 $.PAOLD D'ARGON {Bergama) ITALY =18 FOR BALL VALVES Rev. 0
Yel JI5I058049-0251058102 Fax, 0351958413 .

(According to BS 6364 ) Page: 1 of 1
Starline certificate for cryogenic test at -196 °C with Liquid Nitrogen and Helium Gas for pressure test.
The test is in accordance to BS6364 and Starline procedure n® STAR 088
1. DESCRIPTION OF BALL VALVE
Manufacturer STARLINE 8.p.A. Valve Type | Cryogenic Trunnion Ball Valve DWG Code LT 106 - KGG Drawing N° STAR-0013-CRY
Port Design Full Port DN 50 PN 420 CLASS 2500 Serfal N® BF 5363
2. BREAK AWAY TORQUE AT AMBIENT TEMPERATURE
Presstire 0 Bar & Bar 20 Bar 50 Bar 100 Bar 150 Bar 250 Bar 420 Bar
Torque 24 Nm 24 Nm 38 Nm 60 Nm 90 Nm 120 Nm 200 Nm 240 Nm

3. LEAKAGE TEST { hefore cryogenic test) ACCORDING TO : API 598, BS 6755 Part.1, APl 6D, ISO 5208

Test carry oui on STARLINE S.p.A. - San Paolo D'Argon  (Bergamo ) Maly
3.1 Inspection Cerlificate N°
Resuit Satisfactory
4 CRYOGENIC TEST 4.1 Initial System proving test (Room Temerature ; Test fiuld: Hellum gas )
Tast pressure External Leakage Vah?: ;‘dlz‘::::i?um
;L\‘__ AL TERAOMZTER Valve In haif-open position Side A | Side B
7 455 Bar 0 [ | 0
F£SELOE HEEAATER § MANRTTER | RS Result Satisfactary
1 s sl vt 4.2 Cooling Operation
KANCHITER ASLANED QR ,I Tims Thermocouple 1 | Thermocouple 2 | Thermocouple 3 | Thermocauple 4
i Z—; EE I; 0 minutes -196 °C -196 °C -196 °C -158 °C
\\[ L\ =] ]; 15 minites -196 *C -186 °C -196 °C -188 °C
i i / 30 minules -196 °C -196 °C -196 °C -158 °C
i K 7 evaran e i . 45 minutes 196 °C 196 *C -196°C ;188 °C
& R )= { DT Bass n
3 \ stz vaie B 60 minutes -196 °C -196 °C 196 °C ~188°C
4.3 System proving Test (-196°C; Test fiuld: Hellum gas)
Test pressure External Leakage
/ WEULATED TAL: e TR 455 Bar 4
y LEUD WITRCSE Resuit Satisfaclory
4.4 Break Away Torgue {Open and close valve lested 20 timos )
N° of cycle QOpen Force (Nm) Close Force {Nm)
TIGHTEN BODY BOLTS 300 Nm 1 120 120
20 114 114
4.5 Seat keakage Test (-196°C; Test fluid; Helfum gas } 5 Seat Leakage Test ( Room Tempetaiure ; Test fluld: Hellum gas )
Waxmim Permissible SIDEA SIDEB Maxdmim Permissibla SIDEA SIDEB
Tast pressure Leakage mm*3/s Recorded mm*3/s Recorded mm*3/s Tosl pressurs Leakage mm"3fs Recorded mm*3/s Recorded mn*3fs .
30 Bar 5000 mmA3/fs 17629 mm3/s 17480 mm*3/5s 30 Bar 0 mmi3/s 0 mmA3fs 0 mmh3ss
60 Bar 5000 mm3/s 1533,8 _mmr3/s 1512,3  mm"3/s 60 Bar 0 mm*3fs 0mmh3/s 0 mmA34s
50 Bar 5000 mmh3/s 1367,8  _mmh/s 1389,4 mm*34 90 Bar 0 mmh3/s 0 mmh3/s 0 mm"3/s
120 Bar 5000 mmr3/s 12384 mmi3s 11935 mm*3s 120 Bar 0 mmh3ss 0 mm*3/s 0 mm*3/fs
150 Bar 5000 mm*3/s 1132,1  mm’3fs 1067, 4 _mm*3fs 150 Bar 0 mmhis omm*3/s O mm*3/s
130 Bar 5000 mmA3/s 8064 mm"3s 914, 7 _mmh3fs 180 Bar G mmi3/s 0 mm"3/s omm™3s
210 Bar 5000 mm*3/s 800,71  mm™3s 7221 mm*3/s 210 Bar O mmha/fs 0 mmh3/s O mm*3/s
240 Bar 5000 mm*3/s 837,8  mm™fs 6225 mm*3fs 240 Bar 0 mmi/fs O mm™iss 0 mm*3/s
270 Bar 5000 mmA3/s 4681 mm™3/s 493,06 mm*3/5 270 Bar O mm*3/s 0 mm"3/s o mmh3s
300 Bar 5000 mm*3/s 3054 mm*ys 3536  mmh35s 300 Bar 0 mm*3/ss 0 mm*3/s 0mm*3/s
330 Bar 5000 mmh /s 2424  mm™3/fs 260,6 mmh3/s 330 Bar 0 mmi3fs 0 mmi3/s amm™3s
360 Bar 5000 mmA3/s 2058  mm*ds 161,06 mm™3/s 360 Bar 0 mm*3s 0 mmh3/s ommh3/is
380 Bar 5000 mm™a/s 1428  mm"3/s 88,0 _mm"3/s 390 Bar o mm*iss 0 mm*3/s 0 mmi3/s
420 Bar 5000 mm*3/s 69,7 mmh3/s 51,5 mmh3fs 420 Bar 0 mmh3/fs 0. mm*3is 0 mmh3/s
455 Bar 5000 mmh3/s 26,6 mm"dfs 28,2 mm™3fs 455 Bar 0 mm*3/s 0 mm*3/s 0 mm™3is
Result Satisfactory Result Salisfactory
4.5 Shell Leakage Test (-195°C; Test fiuid: Helium gas ) 4.5 Shell Leakage Test (Room Tempetature ; Test fluid; Hellum gas)
Test Pressure Test Duration Max Permissthble Leakage Recorded Test Pressure Test Duration Max Permissible Leakage Recorded
456 Bar 15 2 0 455 Bar 15 0 1]
Result Satisfactory Resulf Satisfaciory
4.6 Break Away Torque ( Open and close valve fested at room temperature )
Open Force (Nm) [42 [ Close Force (Nm) [42 | Result [ Satistactory
7. DISMANTLING ( check for case of dismantling and examine components for wear or damage )
Result Satisfactory
Remarks All components are in perfect condilion
8 CONCLUSION
The valve are suifable for cryogenic service
9. INDEX OF ATTACHED DOCUMENTS
Drawing n*® STAR-0013-CRY
Ispection Certificate n° C174_2007 -
Materiaf Certificarte n® C174_2007 AN
OPERATOR Q fmﬂc}a DING TO :"{ R 75?@';‘ I 3
U T 7 f '
UNI EN4T3 7{%&&%\ CHEST {m A Fﬁiﬁ ! \ Libyd's Register WATRESS DATE
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4 > £ - . Cl Monkored i
oF S @;}- N on.u fed AStey 02-07-2007
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o TEST CERTIFICATE
ST A R LINES... CRYOGENIC TEST -196°C |- Ccry-0014-LT
24660 S.PAOLYD }:'maou {Horgamo) ITALY FOR BALL VALVES Reav. 0
Tl 035185804 1-0351958 102 Fox. 0351958413 1

” (According to BS 6364 ) Page: 1 of 1

Starline certificate for cryogenic test at 198 °C with Liquid Nitrogen and Hellum Gas for pressure test.
The test is in accordance to BS§364 and Starline procedure n® STAR 089
1. DESCRIPTION OF BALL VALVE
Manufacturer STARLINE S.p.A. | Valve Type | Cryogenic Trunnion Ball Valve DWG Code LT 106 - KGG Drawing N° STAR-0014-CRY
Port Design Full Port DN 80 PN 420 CLASS 2500 Serial N® BF 5364
2. BREAK AWAY TORQUE AT AMBIENT TEMPERATURE
Pressture 0 Bar 6 Bar 20 Bar 50 Bar 100 Bar 150 Bar 250 Bar 420 Bar
Torque 42 Nm 42 Nm 68 Nm 90 Nm 170 Nm 260 Nm 360 Nm 420 Nm

3. LEAKAGE TEST ( before cryogenic test) ACCORDING TO : APl 598, BS 6755 Part.1, APl 6D, ISO 5208

Tesft carry out on STARLINE S.p.A. - San Paolo D'Argon (Bergamo ) ltaly
3.1 Inspection Certificate N°
Resuft Salisfaclory
4 CRYOGENIC TEST 4.1 Initial System proving test {Reom Temerature ; Test fluld: Helfum gas )
Test pressure Extemnal Leakage Wg:;‘mmm
N 15 TERGETER Valve In hatf-open position Sido A I Side B
f Fi 455 Bar 4] 4] 1]
PR BGLAATED £ MARME TR TERMSTTEALES Result Salisfaciory
/ ) DOMESTRELM YALYE 4.2 Cooling Operation
Wi ATED COVER
HANCETER £ Tima Thermosouple 1 | Thermocouple 2 | Thermogouple 3 | Thermocouple 4
] @ minutes -186 °C -196 °C -196 °C -146 °C
{ ,r; = I: 15 minutes -196 °C -136 °'C -186 °C -146 °C
o T /‘7 30 minutes -196 °C -196 °C -186 °C -147 °C
i £ osqonan vron A 45 minutes -186 °C -195 °C -186 °C -147°C
b BF VALY T 60 minufes -186 °C -196 °C -196 °C 148 °C
4.3 System proving Test (-196°C; Test fluld: Hallum gas)
- Test pressure External Leakage
T 455 Bar 0
N0 IR Result Satisfaciory
4.4 Break Away Torgue (Open and cfosa valve fesied 20 tmes }
N° of cycle Open Force {Nm) GClose Force (Nm)
TIGHTEN BODY BOLTS 630 Nm 7 160 160
20 142 142
4.5 Seat Leakage Test (-196°C; Test #luid: Helfum gas ) 5 Seat Leakage Test (Room Tempelature ; Test Huid: Hellum gas }
Maximim Permissible SIDEA SIDEEB haximim Permissible SIDEA SIDEB
Test prossure Leakage mm*3/s Recorded mm*3/s Recorded mm*3fs Tast prossure Lezkage mm*3/s Recerded mm*3/s Recorded mm"3/s
30 Bar 8BGO0 mm™3/s 1859.2  mmh3/s 1842,6 _mm™3/s 30 Bar 0 mmh3/s 0 mm*3/5s 0 mmh3/s
60 Bar B0 mm*3/s 1762,9 mmi/s 1784,5 mm"3/s &0 Bar 0 mmh3/s 0 mmr3s 0 mmh3fs
90 Bar B000 mm™3/s 1527,2 _mm*3/s 1721,4 _mmh3/s 90 Bar 0 mmA\3/s 0 mnmi3fs 0 mmh3/s
120 Bar 8000 mm*3/s 1434,2  mm*3/s 1522,2  mmh3/s 120 Bar 0 mmh3/s o mmh3/is G mmh3s
150 Bar 8000 mmh3/s 1367,8  mmr3fs 1416,0 mm"3fs 150 Bar O mm*3/s 0 mmh3/ss 0 mmh3%s
180 Bar 8OO0 mm*3/s 1308,1 mm*3/s 1318,7  mm™3s 180 Bar 0 mmh\3ss o mmh3/s 0 mmass
216 Bar 8OO0 mm*3/s 11653 _mmhdfs 10478 _mm"3/s 210 Bar 0 mm”3/s 0 mm*3/s 0 mmhiSs
240 Bar 8000 mmh3/s 10724 mm"3/s 9479 mn3fs 240 Bar 0 mm3/s 0 mmh3/s 0 mm*3/s
270 Bar 8000 mmA3/s 966,1 mm*3s 7553 _mmh3fs 270 Bar O mmh3/s 0 mmh3/s 0 mm*3fs
300 Bar 8000 mm*3/5 766,9 mmhys 649,17  mm*3/s 300 Bar 0 mmh3/s 0 mmh3/s 0 mmi3/s
330 Bar 8000 mm™3/s §77,7 mm*3/s 3569 mmh¥s 330 Bar 0mm™3y/s 0 mm™3is 0 mmhd/s
360 Bar 8000 mm™3/s 401,7 mm*3/s 227.4  mm*3/5s 360 Bar 0 mmh3/fs 0 mm™3/s 0 mmh3fs
390 Bar 8000 mm*3/s 2058 _mm™Nfs 1245  mmt3/s 390 Bar 0 mmi3/s 0mmh3is 0 mm"3/s
420 Bar 8000 mm™3/s 1062 mm*3ds 51,6 mmh3fs 420 Bar 0 mmh3/s 0 mm™3/s O mmt3s
455 Bar 8000 mmh3/5 29,9 mmh3fs 21,6 mmi3/s 455 Bar 0mm™3/s 0 mmh3/s 0 mm*3/fs
Result Salisfactory Result Satisfactory
4.5 Shell Leakage Test (-196°C; Test fluid: Helium gas ) 4.5 Shell Leakage Test [ Room Tempetature ; Test fiuld: Heilum gas )
Test Pressure Tost Duration | Max Permisstble Leakage Recorded Test Pressure Test Duration | Max Parmissitle Leakage Recordaed
455 Bar 15 [ 0 455 Bar 15 4] /]
Result Satisfactory Result Satisfactory
4.6 Break Away Torque (Open and closs vaive lested af room temperature )
Open Force (Nmj} [ 56 | Close Force (Nm) [ 56 | Resuit Satisfactory
7. DISMANTLING ( check for case of dismantling and examine components for wear or damage )
Result Satisfactory
Remarks All components are in perfect condifion
8 CONCLUSION
The valve are suitable for cryegenic service
9. INDEX OF ATTACHED DOGCUMENTS
Drawing n* STAR-0014-CRY
Ispection Certificate n* C174_2007 i
Material Certificarte n° c174_2007 St Wi
Sy Y
OPERATOR Q@ ED RDING TO Ty (, 7 1
UNEEN4TA S VE,Q{N%%C TEST ( Q:‘ } -,.} Y DATE
< . ¢ | e [ Wﬁnessed
Lo\ L < Q‘.. (] Monltored E%ge‘ne 03-07-2007
s 7] Reviewed
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o TEST CERTIFICATE
T ARLINE?W‘ CRYOGENIC TEST _196 c N°: CRY-0015-LT
2060 S5.PAOLO D'ARGON {Bergamo) FTALY L FOR BALL VALVES Rev. 0
Tol 035/050041-035/958102 Fax, 0351958413 -
"" (According to BS 6364 ) Page: 1 of 1
Starline certificate for cryogenic test at -196 °C with Liquid Nitrogen and Helium Gas for pressure test.
The test is in accordance to BS6364 and Starline procedure n® STAR 089
1. DESCRIPTION OF BALL VALVE
Manufacturer STARLINE S.p.A. | Valve Type | Cryogenic Trunnion Bali Valve DWG Code | LT {06 -KGG Drawing N® STAR-GO15-CRY
Port Dasign Full Port DN 100 PN | 420 CLASS 2500 Serial N° BF 5365
2. BREAK AWAY TORQUE AT AMBIENT TEMPERATURE
Pressure 0 Bar 6 Bar 20 Bar 50 Bar 100 Bar 150 Bar 250 Bar 420 Bar
Torgue 100 Nm 100 Nm 145 Nm 210 Nm 350 Nm 580 Nm 200 Nm 1400 Nm

3. LEAKAGE TEST ( before cryogenic test) ACCORDING TO : API 598, BS 6755 Part.1, APl 6D, 150 5208

Test carry out on

STARLINE S.p.A. - San Paolo D'Argon  { Bergama )} ltaly

3.1 inspaection Certificate N°

Result

Satisfactory

4 CRYOGENIC TEST

PRESSLRT REGAAT(R § MARDMTTER

z;) MASCH 165

| SELEF VALY

NRRlAL TEROME TER

SOWRSIREAM YALVE
WeLs ATED [OVER
A5 ATED I0vEd

/
£ oanmss
RO FEFER 2153

{opipave rase ~
£ BEULATE e LEUD RIELEE

4.1 Initial System proving test ( Room Yemerature ; Test fiuid: Hellum gas)

Tast pressure External Leakage W,f:;‘;g:é‘;‘gs%m
Valve In half-open posiion SideA | SidaB
455 Bar 0 0 | o
Result Satisfactory

4.2 Cooling Operation

Time Thermocouple 1 | Thermacouple 2 | Thermocouple 3 | Thermasoupls 4
O minutes ~196 °C -196 °C -186 °C -i41°C
15 minufes -196 °C -186 °C -186 °C -142°C
30 minutes -196 °C -196 °C -185 °C -142 °C
45 minutes -186 °C -196 °C -186 °C -142°C
60 minutes -186 °C -196 °C -186 °C -143°C

4.3 System proving Test (-196°C; Test Huid: Hetium yas)

Test pressure External Leakage
455 Bar 7]
Resuft Satisfactory

4.4 Break Away Torque (Open and close vaive tested 20 times }

N° of cycle Open Force (Nm} Close Force (Nm)
TIGHTEN BODY BOLTS 1650 Nm 1 230 230
20 182 182
4.5 Seat Leakage Test (-196°C; Test fluid: Hellum gas ) 5 Seat Leakage Test ( Reom Tempetature ; Test fluid: Hellum gas }
Maximim Permissible SIDE A SIDEB Maximim Permissible SIDEA SIDE B
Test prassure Leakage mm*3is Recorded mm"3/s Recerded mmt3/s Tast pressura Leakage mn3/s Recorded mm*d/s Recorded mm"3/s
30 Bar 16000 mm™3/s 2008,6 mmh3s 19588 mm"5/s 30 Bar 0 mmh3/s 0 mmha/ss 0 mm*3/s
60 Bar 10000 mm3/s 17928 mm*3/s 18758 mm"3/s 60 Bar 0 mmh3/s 0 mm*/s 0 mmhi/s
90 Bar 10000 mm™3/s 1626,8  mm*3/s 17430 mm*3/s 90 Bar 0 mmh3is O mm*3/s 0 mmhass
120 Bar 10000 mm*3/s 1361,2 mm"3s 1810,6 mm"3/s 120 Bar 0 mm*3/s 0 mmh3s ¢ mmh3fs
150 Bar 10000 mm™3/5 12284 mm*3/s 1377.8 _mmh3fs 150 Bar 8 mm*3/s 0 mmh3fs 0 mmh3/s
180 Bar 10000 mm*3/s 9628 mm*3/s 11454 mm*3/s 180 Bar 0 mmh3/s O mmh3s o mmi/s
210 Bar 10000 mm*3/s 7636 _mm*3/s 10126 _mm"3/s 210 Bar 0 mm*3/s 0 mmhafs 0 mmhSis
240 Bar 10000 mm*3/s 6142 mm"3/s 747,0  mmrYs 240 Bar 0 mmh3is 0 mmh3/s O mmhas
270 Bar 10060 mm*3/s 3652 mmh3fs 614,2 _mm"3/s 270 Bar 0 mm*3fls 0 mmh3/s 0 mmh3ss
300 Bar 10000 mm™3/s 2324 mmh3fs 348,6 mm*3/s 300 Bar 0 mmA3is 0 mm*3/s o mmh3fs
330 Bar 10000 mm*3/s 99,6 mmr3fs 249,0 _mm*3/s 330 Bar 0 mmh3/s o mmh3/s 0 mmt3/s
360 Bar 10000 mm*3/s 64.6 mmr3fs 182,68 mm"3s 360 Bar 0 mmhs/s 0 mmi3s 0 mm"3/4s
390 Bar 10000 mm™3/5 332 mm'3s 116,2 mm"3/s 390 Bar 0 mmh3/s O mmh3is 0 mmh3s
420 Bar 10000 mm™3/s 284 mmh3fs 49,8 mm*3/s 420 Bar ¢ mmh3/s 0 mm*3/s 0 mm™3is
455 Bar 10000 mm™3/s 23,2 mmh3fs 19,92 mm*3/fs 455 Bar 0 mm3/s 0 mm*3/s 0 mmh3fs
Restult Salistactory Satisfactory
4.5 Shell Leakage Test (-196°C; Test fluid; Helium gas ) 4.5 Shell Leakage Test (Room Tempetature ; Test fluld: Hellum gas)
Tost Pressure TFest Duration Max Permissible Leakage Recarded Test Pressure Test Duration Max Permissible Leakage Recorded
455 Bar 15 0 1] 455 Bar 15 0 1]
Result Salistactory Resuft Satisfactory
4.6 Break Away Torque ( Open and close valve lfested at room lompereturg )
Open Force (Nm) [ 124 | Close Force (Nm) 124 | Resuit | Satisfactory
7. DISMANTLING ( check for case of dismantling and examine components for wear or damage )
Resulf Satisfactory
Rermarks AN components are in perfect condition
8 CONCLUSION
The vaive are suitable for cryogenic service
9. INDEX OF ATTACHED DOCUMENTS
Drawing n° STAR-0015-CRY
Ispection Certificate n® C174_2007
Material Certificarte n° C174_2007
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TEST CERTIFICATE
o
Sm R LINES... CRYOGENIC TEST -196°C |- (cRry.0016-LT
24660 s,moj.d D'ARGON {Hergamo) ITALY FOR BALL VALVES Rev. 0
Tel035/058044-035]958102 Fax, D351968413 -

{(According to BS 6364 ) Page: 1 of 1
Starline certificate for cryogenic test at ~186 °C with Liquid Nitrogen and Helium Gas for pressure test.
The test is in accordance to BS6364 and Starline procedure n° STAR 088
1. DESCRIPTION OF BALL VALVE
Manufacturer STARLINE S.p.A. Valve Type | Cryogenic Trunnion Ball Valve DWG Code LT 106 - KGG Drawing N° STAR-Q016-CRY
Port Design Full Port DN 160 PN 420 CLASS 2500 Serial N° BF 5366
2. BREAK AWAY TORQUE AT AMBIENT TEMPERATURE
Pressure 0 Bar 6 Bar 20 Bar 50 Bar 100 Bar 150 Bar 250 Bar 420 Bar
Torgue 210 Nm 210 Nm 365 Nm 420 Nm 750 Nm 7000 Nt 1600 Nm 3800 Nm

3. LEAKAGE TEST ( hefore cryogenic test) ACCORDING TO : APl 598, BS 6755 Part.1, API 6D, 150 5208

Test carry out on

STARLINE S.p.A. - San Paoclo D'Argon_ ( Bergamo ) ialy

3.1 Inspection Certificate N°

Result

Satisfactory

4 CRYOGENIC TEST

PRESSLRL SIGAATER § MANGLIER

WAERTAL TERAETER

KACHZIER

T

/

g

£ LRI YALVE

;

A

7

AN
S LED G HITREAEN

4.1 Initial System proving test (Room Temerature ; Test fluid: Helium gas )

Test pressure External Leakage oot Leakags
Yalve In hall-open position Side A ] pwsludos B
456 Bar 0 0 | o
Result Satisfactory

4.2 Cooling Operation

Time Thermocouple 1 | Thermocouple 2 | Thermocouple 3 [ Thermocouple 4
0 minutes -196 *°C -196 °C -186°C -138°C
15 minutes -86 °C -186 °C -196 °C -138 °C
30 minutes -196 °C -196 °C -196 °C -138 °C
45 minutes -196 °C -196 °C -196 °C -138 °C
60 minutes -186 °C -196 °C -196 °C -138°C

4.3 System proving Test (-195°C; Test fiuld: Hellum gas)

Test pressure External Leakage
455 Bar 1]
Result Salisfaclory

4.4 Break Away Torque (Open and close vaive tested 20 times }

N® of cycle Open Force {Nm) Close Force (Nm)
TIGHTEN BODY BOLTS 6550 Nm 1 310 310
20 290 290
4.5 Seat Leakage Test (-196°C; Test fiuld: Helium gas ) 5 Seat Leakage Test (Room Tempatature ; Tast fluid: Hellum gas )
Maximim Permissible SIDEA SIDEE Maximim Parmissibla SIDE A SiDEB
Test pressure Leakage mm*3/s Recorded mm*3/s Recorded mmn*3/s Tesl prassura Leakaga mm*3/s Recorded mm*3/s Recorded mmA3/s
30 Bar 18000 mmi3/s 4316,6  mm*3/s 4234,7 mm35 30 Bar O mmt3/s 0 mmh3/fs O mmt3/s
60 Bar 15000 mm*3/s 4083,6 mm"3/s 3907,6 mm3s 60 Bar 0 mm™3/s 0 mm~3/s 0 mmhis
90 Bar 18000 mm*3/s 3850,8 mm"3fs 37018 mm*3s 90 Bar 0 mm*3/s 0mm*3fs 0 mmh3¥/s
120 Bar 15000 mm 3/s 36852 mmh3fs 3574,0 _mmh35s 120 Bar o mmiss 0 mm*3/s 0 mm3/s
150 Bar 15000 mm*3/s 3353,2  mm™3s 3203,8 mmh35s 150 Bar 0 mm*3/s O mm*3/s 0 mm™3/s
180 Bar 18000 mmh3/s 30876  mm"3/fs 29050 _mm™3/s 180 Bar 0 mmh3/s O mm3/s o0mm"3s
210 Bar 16000 mm3/s 2456,8  mm"3/s 2241,0 _mm*3/s 210 Bar 0 mm*3/ss O mmi3/s ammt3/s
240 Bar 15000 mm*3/s 2257,6 _mm"3/s 15106 _mm™3/s 240 Bar 0 mm*3/s 0 mmA3/ss ommh3is
270 Bar 15000 mm*3/s 19256 mmh3fs 1278,2 mmh3/s 270 Bar 0 mm"3/s 0 mm"3fs 0 mm™3/s
300 Bar 15000 mm*3/5s 1361,2  mm*3/s 6225 mmi3fs 300 Bar 0 mmh3/s 0 mmh3fs 0 mm™¥s
330 Bar 18000 mm™3/5 564,4  mm*3fs 383,85 mm3/s 330 Bar 0 mmA3/s 0 mmh3fs O mmA3/s
360 Bar 15000 mm*3/s 2656 mmh3s 2573 mmi3fs 360 Bar 0 mm"3/3 0 mmh3/s 0 mm'3/s
390 Bar 15000 mm*3/s 1328 mmi3s 117.9 mmA3/s 390 Bar 0 mmh3/s 0 mmh3fs 0 mmi3/s
420 Bar 15000 mm*3/s 66,4 _mm"3/s 51,5 mm3/s 420 Bar 0 mm*3/s 0 mmh3ss 0.mm*3/s
455 Bar 15000 mm™3/s 36,56 mm*3/s 28,2 mmh3fs 455 Bar 0 mmr3s 0 mmr3s 0 mm*3/5s
Result Satisfactory Satisfactory
4.5 Shell Leakage Test (-136°C; Test fiuid: Hellum gas } 4.5 Shell Leakage Test (Room Tempetature ; Test fuid: Helium gas )
Test Pressure Test Duration Max Permissible Leakags Recorded ‘Test Pressure Test Buration Max Permissible Leakage Recorded
455 Bar 15 Q 4] 455 Bar 15 e] 0
Resuit Salisfactory Resuilt Satisfactory
4.6 Break Away Torque (Cpen and closs valve tesled at room fempsrefura )
Open Force (Nm) [ 245 [ close Farce {Nm) [ 245 | Resuit { Salisfactory
7. DISMANTLING [ check for case of dismantling and examine components for wear or damage )
Result Salisfactory
Remarks All components are in perfect condition
8 CONCLUSION
The valve are suitable for cryogenic service
9, INDEX OF ATTACHED DOCUMENTS
Drawing n® STAR-0018-CRY
Ispection Certificate n° C174_2007
Material Certiflcarte n° C174_2007 TIY s,
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BALL VALVE TESTED : "FLOATING CRYO STAR" No. 5

Material : F316 / F316

Size : 12"

Class ; 1500 Lbs

Qur Fig.n® : 156-KGG

CRYOQGENIC TEST CERTIFICATE n°:

CRY-0001-LT

Date : 14/06/07

Issued in : S. PAOLO D'ARGON - BG - ITALY

VALVE CONSTRUCTION

Forged Steel Ball Valves Two Pieces Bolted Construction (Type "CRYO STAR" No. 5)
Floating Ball, Anti - Blow - Qut Proof Stem Design, Antistatic Design.
Designed in Conformity to Last Edition of :
- BS 5351 (EN-1ISO-17292) - ASME / ANSI B16.34 - API 6D -
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UNIDIRECTIONAL BALL VALVE FOR CRYOGENIC SERVICE
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P@;‘_T gNrIyT PART NAME MATERIAL
NP 1 Name Plated Stainless Steel
* G 1 Extention Gasket Graphite
EX 4 Extention 5.5.316
i 1 Handle Stainless Steel « Plastic
2 2 Handie Nut Stainless Steel
% 3 3 Packing Ring Graphite
x 3z 1 Sliper PTFE + 25% C. Graphite
4 Z Spring Washer Stainless Steel Treated
5 1 Stem 5.6, 318
5 1 Gland Packing 5.5. 315
" 7 1 Thrust Washer PTFE + 25% (. Graphite
Ta 1 Thrust Washer Ring Stainless Steel
9 1 Ball 5.5, 316
* 10 2 Seat Keal'f
ila 1 Seat Ring 5.5 316
% i 7 Body Gasket Graphite
12 1 Bedy 5.5 316
13 2 End Connactian 5.5. 316
4 4 Extention Screw Stainless Steel
iha 1 Stop Pin Stainless Steel
6 6 Bolfs ASTM A193 BB
17 1 Stop Washer Stainless Steal
20 5 Seat Spring Inconel x 750

* Suggested Material After Two Years
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Ball Valves Type ; GRYOSTAR (N°4) FLOATING VALVE ¥
Port Dasign : FULL BORE
Class of Valve : 1500 Lbs
End Connections ¢ SOCKET WELD

STARLINE <oy
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Starline Fig. n*

Drawingn STAR-0001-CRY




BALL VALVE TESTED :

Material : F316 / F316

Size : 34"

"FLOATING CRYO STAR" No. 5

Class: 1500 Lbs  Our Fig.n® : 156-KGG

CRYOGENIC TEST CERTIFICATE n°:

CRY-0002-LT

Date : 15/06/07

Issued in : S. PAOLO D'ARGON - BG « [TALY

VALVE CONSTRUCTION

Forged Steel Ball Valves Two Pieces Bolted Construction (Type "CRYO STAR” No. 5)
Floating Ball, Anti - Blow - Qut Proof Stem Design, Antistatic Design.

Designed in Conformity to Last Edition of :

- B8 5351 (EN-1SO-17292) - ASME / ANSI B16.34 - AP 6D -
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PaRT gﬁg PART NAME MATERIAL
NP 1 Name Plated Stainless Steel
* g 1 Extention Gasket Graphite
£X 1 Extention g8, 316
1 1 Handle Stainless Steel + Plastic
2z 2 Handle Nut Stainless Steel
x 3 3 Packing Ring Graphite
x 3a 1 Sliper PTFE + 25% L. Graphite
4 2 Spring Washer Stainless Steel Treated
5 1 Stem S.5. 316
6 1 Gland Packing 5.5. 36
x 7 1 Thrust Washer PTFE - 25% C. Graphite
Ta 1 Thrust Washer Ring Stainless Steal
9 1 Ball $.8.316
% 10 2 Seat Kel'f
10a 1 Seat Ring 5.5, 316
% 1 2 Body Gasket Graphife
12 1 Body 55. 316
13 2 End Connecticn 5.5. 316
14 L Extention Screw Stainless Steel
143 1 Stop Pin Stainless Steel
16 [ Bolts ASTM A193 B3
17 1 Stop Washer Stainless Steel
20 3 Seat Spring Incanat x 750

* Suggested Material After Two Years
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Port Design : FULL BORE
Class of Valve : 1500 Lbs
End Connections  : SOCKET WELD
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BALL VALVE TESTED :

Size: 1"

Material : F316 / F316

"FLOATING CRYO STAR" No. 5

Class: 1500 Lbs  Our Fig.n®: 156-KGG

CRYOGENIC TEST CERTIFICATE n°:

CRY-0003-LT

Date : 18/06/07

Issued in : S. PAOLO D'ARGON - BG - ITALY

VALVE CONSTRUCTION

Floating Ball, Anti - Blow - Qut Proof Stem Design, Antistatic Design.
Designed in Conformity to Last Edition of :
- BS 5351 (EN-IS0-17292) - ASME / ANSI B16.34 - AP1 6D -

Forged Steel Ball Valves Two Pieces Bolted Construction (Type "CRYO STAR" No. 5)
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PART | mT PART NAME MATERIAL
o, O.ty
NP 1 Name Plated Stainless Steel
x G 1 Extention Gasket Graphite
EX 1 Extention 5.5, 316
1 1 Handle Stainless Steel + Plastic
2 2 Handle Nut Stainless Steel
X 3 3 | Packing Ring Graphite
% 3a 1 Sliper PTFE + 25% C. Graphite
& 2 Spring Washer Stainless Steel Treated
5 1 Stem 5.5. 316
[ 1 Gland Packing 5.5. 316
* 7 1 Thrust Washer PTFE + 25% (. Graphite
Ta 1 Thrust Washer Ring Stainless Stes!
9 1 Ball 5.5, 316
x 10 2 Seat Kel'f
ita 1 Seat Ring 5.5, 316
® il 2 Body Gasket Graphite
12 1 Body S.S. 316
13 2 End Connection 5.5. 316
14 4 Extention Screw Stainless Steel
1dha 1 Stop Pin Stainless Steel
16 § Bolts ASTM A193 B8
17 1 Stop Washer Stainless Steel
20 5 Seat Spring Incenel x 750
* Suggested Material After Two Years
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Port Design : FULL BORE
Class of Valve : 1500 Lbs
End Connections : SOCKET WELD
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BALL VALVE TESTED : "FLOATING CRYO STAR" No. 5

Materal ; F316 / F316

Size : 1.1/2"  Class ;800 Lbs

Our Fig.n® : 156-TGG

CRYOGENIC TEST CERTIFICATE n°: CRY-0004-LT

Date : 19/06/07

Issued in : 8. PAOLO D'ARGON - BG - ITALY

VALVE CONSTRUCTION

Forged Steetl Ball Valves Two Pieces Bolted Construction (Type "CRYO STAR" No, 5}
Floating Ball, Anti - Blow - Out Proof Stem Design, Antistatic Design.

Designed in Conformity to Last Edition of :
- BS 5351 (EN-ISO-17292) - ASME / ANS| B16.34 - AP1 6D -

2; FLANGED END
RF or RTJ

FLANGED END
PE orBW

7
T

2

Z

FLANGED END
SCREWED

2
2

SECTIONAL DRAWING

it
AV AV
N\

NN

13)(16 )(11)(20)( 102
FLOW
=5

MANL

12 )05 )10

UNIDIRECTIONAL BALL VALVE FOR CRYQOGENIC SERVICE

PART | uNIT PART RAME MATERIAL
a, Q.ty
NP 1 Mame Plated Stainless Steel
% G 1 Extention Gasket Graphite
EX 1 Exfention S.5. 316
1 1 Handle Stainless Steel + Plastic
2 2 Handle Nut Stainless Steel
® 3 3 Packing Ring Graphite
% 3a 1 Sliper PTFE + 25% (. Graphite
4 2 Spring Washer Stainless Steel Treated
5 1 Stem S.S. 316
6 1 Gland Packing 5.5. 316
% 7 1 Thrust Washer PTFE + 25% C. Graphite
Ta 1 Thrust Washer Ring Stainless Steel
9 1 Ball $.5.316
% 0 2 Seat PTFE
10a 1 Seat Ring S$.5. 36
x 1" z Bedy Gasket Graphite
12 ] Body 5.5. 316
13 2 End Connection 5.5. 316
14 [ Extention Screw Stainless Steel
1ha 1 Stop Pin Stainless Steel
16 ] Bolts ASTM A193 B8
17 1 Stop Washer Stainless Steel
20 ] Seat Spring Inconel x 150

* Suggested Material After Two Years
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BALL VALVE TESTED

Material : F316 / F316

Class : 800 Lbs

Our Fig.n® : 156-TGG

: "FLOATING CRYO STAR" No. 5

Size: 2"

VALVE CONSTRUCTION

Forged Steel Ball Valves Two Pieces Bolted Construction (Type "CRYO STAR" No. 5)

Floating Ball, Anti -

Blow - Cut Proof Stem Design, Antistatic Design.

Designed in Conformity to Last Edition of :

CRYOGENIC TEST CERTIFICATE n°: CRY-0005-LT Date : 20/06/07 -BS 5351 (EN-ISO-17292) - ASME / ANSI B16.34 - API 6D -
Issued in : 8. PAOLO D'ARGON - BG - ITALY
PART g’_‘fg PART NAME MATERIAL
7 FLANGED END SECTIONAL DRAWING NP 1 Name Plated Stainless $teel
RForRTJ % G 1 Extention Gasket Graphite
EX 1 Extention 5.5 318
i § L 1 I Handie Stainless Steel + Plastic
2 2 Handle Nut Stainless Steel
//// 2 1 % 3 3 Packing Ring Graphite
1 i x 3a 1 Sliper PTFE + 25% C. Graphite
L 17 i A Z Spring Washer Stainiess Steet Treated
5 1 Stem 5.5. 318
—% - 6 1 Gland Packing 55.3%
@ ! i i 1 Thrust Washer PTFE + 25% (. Graphite
é 7a 1| Throat Washer Ring Stainless Steel
9 1 Ball S.S. 376
! " 10 2z Seat PTFE
4 10a 1 Seal Ring 5.5. 316
x 11 i Body Gasket Graphite
6 ! 12 1 Body 5.5 316
FLANGED END 13 2 End Connection S.5. 316
PE or BW 14 [ Extention Screw Staintess Steel
3 2/ ! 143 1 Stop Pin Stainless Steel
16 5 Bolts ASTM A193 B8
W 7 \\\ : % " 1 Stop Washer Stainless Steel
// ’ / N [A 20 3 Seat Spring Inconel x 750
s 73 * Suggested Material After Twe Years
i - ;
= 2
= -

7
Z

FLANGED END
SCREWED

//?’;’

oz

7

NN

MNANN

13

UNIDIRECTIGNAL BALL VALVE FOR CRYOGENIC SERVICE

16 1) 20
= FLOW =

NN
N

104

12

9

10

tan

oyeﬁ'*t Register EMEA

Miice [] Witnessed
Ei Q oaitored
r:vu:wcd

iellec Surveyor

-

[}
i s 4

0 [20-g6-07 | First Issue w7 di%=y Al
Rev. | Date Reason for revision Made By [Chk'd By [Apdr. By

Port Design
Class of Valve

Ball Valves Type

End Connections

. CRYOSTAR (N°4) FLOATING VALVE

¢ FULL BORE
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BALL VALVE TESTED : "FLLOATING CRYO STAR" No. 5

Material : F316 /F316  Size:3" Class:300Lbs  OurFig.n®: 156-TGG

CRYOGENIC TEST CERTIFICATE n°: CRY-0006-LT Date : 21/06/07

Issued in : S. PAOLO D'ARGON - BG - ITALY

VALVE CONSTRUCTION

Forged Steel Ball Valves Two Pieces Bolted Construction

(Type "CRYQ STAR" No, §)

Floating Ball, Anti - Blow - Qut Proof Stem Design, Antistatic Design.
Designed in Conformity to Last Edition of :
- BS 5351 (EN-1S0O-17292) - ASME / ANSI B16.34 - API 6D -

7] eaneEDEND
RF or RTJ

27

FLANGED END
PE or BW

FLANGED END
SCREWED

77
w/é/.%

SECTIONAL DRAWING
1
2 ;

SONNN

N
& DN A ..

O
(&)
&)
()
)
&9
]
©

130016 11020 ) 10a)( 12 ) 9 )10

= FLOW S
UNIDIRECTIONAL BALL VALVE FOR CRYOGENIC SERVICE

Pﬁ” g’ﬂ; PART NAME MATERIAL
NP 1 Name Flafed Stainless Steel
x 3 1 Exfention Gasket Graphite
£X 1 Extention S.5. 316
1 1 Handle Stainless Steel + Plastic
2 2 Handle Nut Stainless Steel
x 3 3 Packing Ring Graphite
x 3a i Sliper PTFE + 25% C. Graphite
3 2 Spring Washer Stainless Steel Treated
5 1 Stem 5.8.3%
6 1 Gland Packing S.S. 316
x 7 1 Thrust Washer PTFE + 25% C. Graphite
1a 1 Thrust Washer Ring Stainiess $feel
9 1 Ball S.5. 318
® 0 2 Seat PTFE
103 1 Seat Ring 5.5, 316
x 11 2 Body Gasket Graphite
12 1 Body S5 316
13 2 End Connection 5.8, 316
14 4 Extention Screw Stainless Steel
ha 1 Stop Pin Stainless Steel
16 5 Bolts ASTM A193 B8
17 1 Stap Washer Stainless Steel
20 8 Seat Spring Inconef x 750

* Suggested Material After Two Years
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Port Design : FULL BORE
Class of Valve ¢ 300 Lbs

End Connections 1 SOCKET WELD

Ball Valves Type : CRYOSTAR (N°4) FLOATING VALVE [/
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BALL VALVE TESTED :

Size : 4"

Material : F316 / F316

"FLOATING CRYO STAR" No. 5

Class : 300 Lbs  Our Fig.n®: 156-TGG

CRYOGENIC TEST CERTIFICATE

°: CRY-0007-LT

Date ; 22/06/07

Issued in: 5. PACLO D'ARGON - BG -

ITALY

VALVE CONSTRUCTION

Forged Steel Ball Valves Two Pieces Bolted Construction (Type "CRYO STAR" No. 5)

Floating Ball, Anti -

Blow - Out Proof Stem Design, Antistatic Design.

Designed in Conformity to Last Edition of :
- BS 5351 (EN-ISO-17292) - ASME / ANSI B16.34 - AP 6D -
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SECTIONAL DRAWING

PART gﬁ'; PART NAME MATERIAL
NP 1 Name Plated Stainless Steel
% G 1 Extention Gasket Graphite
EX 1 Extention S.8. 316
1 1 Handle Stainless Steel + Plastic
2 2 Handle Nut Stainless Steel
% 3 3 Packing Ring Graphite
* 3a i Sliper PTFE + 252 C. Graphite
A 2 Spring Washer Stainless Steel Treated
5 1 Stem $.5. 316
6 1 Gland Packing 5.5, 316
% i 1 Thrust Washer PTFE + 25% C. Graphite
1a 1 Thrust Washer Ring Stainless Steel
9 1 Ball 5.5.316
x 10 2 Seat PTFE
10a 1 Seat Ring S5, 316
* N 2 Body Gasket Graphite
12 1 Body 5.5 316
13 2 End Connection 5.5. 316
14 4 Extention Screw Stainless Steel
1ha 1 Stop Pin Stainless Steel
16 6 Bolts ASTM A193 BB
17 1 Stop Washer Stainless Steel
20 6 Seaf Spring Inconel x 750

* Suggested Material After Two Years
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BALL VALVE TESTED : "FLOATING CRYO STAR" No. 5

Material : F316/ F316

Size: 6" Class:150Lbs OurFig.n®: 156-TGG

CRYOGENIC TEST CERTIFICATE =n°: CRY-0008-LT

Date : 25/06/07

Issued in : S. PAOLO D’ARGON - BG - ITALY

VALVE CONSTRUCTION

Forged Steel Ball Valves Two Pieces Bolted Construction {Type "CRYC STAR" No. 5)

Floating Ball, Anti - Blow - Out Proof Stem Design, Antistatic Design.
Designed in Conformity to Last Edition of :

- BS 6351 (EN-ISC-17292) - ASME / ANSI B16.34 - API 6D ~
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PoRT gﬂf PART NAME MATERIAL
NP 1 Mame Plated Stainless Steel
x G 1 Extention Gasket Graphite
EX 1 Extention 5.5. 316
1 1 Handle Stainless Steel « Plastic
2 2 Handle Nut Stainless Steel
* E} 3 Packing Ring Graphite
% 3a 1 Sliper PTFE + 25% (. Graphife
i 2 Spring Washer Stainless Steel Treated
5 i Stem 5.5. 316
6 1 Gland Packing S.5. 316
x 1 1 Thrust Washer PTFE + 25% C. Graphite
73 1 Thryst Washer Ring Stainless Steel
9 1 Ball 5.5. 316
x 10 2 Seat PTFE
10a 1 Seat Ring 5.8 318
% 11 2 Body Gasket Graphite
12 1 Body 5.5.3%
13 2 End Connection 55,316
14 L Extention Screw Stainless Steel
143 1 Stop Pin Stainless Steel
16 5 Bolts ASTM A193 BS
17 1 Stop Washer Stainless Steel
20 [ Seat Spring Incenel x 7590

* Suggested Material After Two Years
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Ball Valves Type ;. CRYOSTAR (N°4) FLOATING VALVE U
Port Design : FULL BORE
Class of Valve : 150 Lbs
End Connections 1 SOCKET WELD
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BALL VALVE TESTED : "TRUNNION CRYO STAR" No. 0

Material : F316 / F316

Size : 1/2"

Class : 2500 Lbs

Our Fig.n® ; LT1068-KGG

CRYOGENIC TEST CERTIFICATE n®: CRY-0008-LT

Date : 26/06/07

Issued in : 8. PACLCO D'ARGON - BG - ITALY

VALVE CONSTRUCTION
Forged Steel Ball Valves Three Pieces Bolted Construction (Type "TRUNNION CRYO STAR" No. 0)

Trunnion Mounted, Anti - Biow - Qut Proof Stem Design, Antistatic Design.
Designed in Conformity to Last Edition of :

- BS 5351 (EN-ISO-17292) - ABME / ANSI B16.34 - AF1 6D -

E; FLANGED END
/ RF orRTJ
4
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SECTIONAL DRAWING

FLANGED END
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FLANGED END
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& 5

PART gﬁ'; PART NAME MATERIAL
NPL 1 NAME PLATE Stainless $teet
EX 1 EXTENTION 5.5. 316
1M 1 HANDLE Stainless Steel+Plastic
ta] 1 HANDLE BOLT Stainless Steel
2b L TRUNNION RETAINER SCREW Stainless Steel
3a-3b-3c| 2.2 | STEM / TRUNNION BEARINGS Stainless Steel+PTFE
5 1 UPPER STEM 5.5. 316
T 1 THRUST WASHER Stainless Steel+PTFE
® 1a 2 PACKING RING Graphite
8 1 EXTENTION TOP COVER 5.5. 318
82 1 GLAND PACKING 5.5.3%
b 1 STEM RING 5.5 316
3 1 BALL §.8 316
X 10 2 SEAT 5.5, 316
i0a] 1+1 | SEAT RING 5.5 316
\ s wb| 2 |searsear Graphite
« 10c| 7 [SEAT INSERT Kel't
* M 2 ADAPTOR SEAL Graphite
12 1 BodY 5.8. 316
13 2 ADAPTOR FLANGE §.8,.31%
A STOP PN Stainless Steel
iha 4 EXTENTION SCREW A2T0
15a-15h| 1+1 [ ANTISTATIC SPRING Stainless Steel
16| 6+6 | BOLTS ASTM A193 BEM
17 1 STOP HANDLE WASHER Stainless Steel
x 30a Z EXTENTION SEAL Graphite
X 30h 1 TRUNRION SEAL Graphite
/ 31 &+t | SEAT SPRING Inconell X 750
32 1 TRUNNION £.5 316
2+ + Rtk PEHE TS 316

- Lioyd's RegisteagdliliMateral after two years bervice

i

N

ilan Office [} Witnessed ok

ol © [ Monitored %g} g%f
. L4

d Reviewed  wc ®&3 507

Floriello Surveyor

v

0 |26-06-07

First Izsus

P W M - xa we—d T

L

Rev. | Date

Reason for revision

AMade ByIChk'd By 2pat. By

Port Design

Ball Valves Type

Class of Valve

m End Connections

¢ FULL BORE
: 2500 Lbs
i SOCKET WELD

: CRYOSTAR (N°0) TRUNNION MOUNTEIQ

Starline Fig. LT 106-KGG

STARLLE <o

5. PADLQ D'ARGON BERGAMO ITAL

Jrawing n®: STAR-C00S-CRY




BALL VALVE TESTED : "TRUNNION CRYO STAR" No. 0

Material : F316 /F316  Size : 3/4" Class : 2500 Lbs

Cur Fig.n® : LT106-KGG

CRYOGENIC TEST CERTIFICATE n°: CRY-0010-LT

Date : 27/06/07

Issued in: S. PAOLO D'ARGON - BG - ITALY

VALVE CONSTRUCTION

Forged Steel Ball Valves Three Pieces Boited Canstruction {Type "TRUNNION CRYQ STAR" No. 0)
Trunnion Mounted, Anti - Blow - Out Proof Stem Design, Antistatic Design.

Designed in Conformity to Last Edition of :

- BS 5351 (EN-IS0-17292) - ASME / ANSI B16.34 - AP1 6D -
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SECTIONAL DRAWING
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FLANGED END
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PART | UNIT PART NAME MATERIAL
No. Q.ty
Nep i NAME PLATE Stainless Steal
EX[ 1 |EXTENTEGN 5536
11 HANDLE Staintess Steel+Plastic
1af 1 HANDLE BOLT Stainless Steal
zh| & TRUNNION RETAINER SCREW Stainless Steel
3a-3b-3c| 2.2 | STEM/ TRUNNION BEARINGS Stainless SteelsPTFE
5 1 |UPPERSTEM $.5.316
7| 1 | THRUST WASHER Stainless Steel+PTFE
x 7al 7 | PACKING RING Graphite
g1 | EXTENTION TOP COVER 5.5. 3%
Ba] 1 |GLAND PACKING 55 31
Bb| 1 | STEMANG 55 36
9. 1 |saw 55.316
% 0} 2 ISEAT 55.3%
12| 1+1 | SEATRING $.5.3%
M Wh| 2 | SEATSEAL Graghita
x el 7 | SEATINSERT Kel'f
x 1| 2 | ADAPTOR SEAL Graphite
1zl 1 |sopr 5.5 31
13] 2 | ADAPTOR FLANGE 5.5, 316
W 1 |STOPPM Staintess Stasl
thal & | EXTENTION SCREW AZT)
153-15b} 1+1 | ANTISTATIC SPRING Stainless Steal
16] 6+6_|BOLTS ASTH 4193 BAM
1 STOP HANDLE WASHER Stainless Steel
x 30a) 7 | EXTENTION SEAL Graphite
x 30b) 1 | TRUNNION SEAL Graphite
31| 6+6 | SEAT SPRING Inconell X 750
320 1 | TRUNNION £5.3%
37 55 316
Sugansietmatonial after two years sel%ce
fee ] Witnessed __5._...._. i
S J&A [T Monitored iﬁlﬁﬁ
Reviewed I
G iella Snrveyor i
1 |
¥ L, A
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Rev. | Date Reason for revision tMade By[Chid BY 2Epi. BY
Ball Valves Type . GRYOSTAR (N°0) TRUNNION MOUNTEH
Port Design . FULL BORE
(lass of Valve : 2500 Lbs
10 End Connections : SOCKET WELD
S TA R LINE ﬁ Stariine Flg n°:LT'1 06'KGG
S. PAOLO D'ARGON BERGAMO ITALY Orawingn® STAR-0010-CRY




BALL VALVE TESTED : "TRUNNION CRYO STAR" No. 0

Material : F316 / F316

Size : 1"

Class : 2500 Lbs

Our Fig.n® : LT106-KGG

CRYOGENIC TEST CERTIFICATE n°: CRY-0011-LT

Date : 28/06/07

Issued in : S. PAOLO D'ARGON -BG - ITALY

VALVE CONSTRUCTION
Forged Steel Ball Valves Three Pieces Bolted Construction (Type "TRUNNION CRYO STAR" No. 0}

Trunnion Mounted, Anti - Blow - Out Proof Stem Design, Antistatic Design.
Designed in Conformity to Last Edition of :

- BS 5351 (EN-1S0-17292) - ASME / ANSI B16.34 - AP16D -

2; FLANGED END
RF or RTJd
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SECTIONAL DRAWING
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SCREWED
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PART g_’f: PART NAME MATERIAL
NP 1 NAME PLATE Stainless Steel
EX| 1 | EXIENTION S5, 316
1 1 HANDLE Stainless Steel+Plastic
tal 1 HANDLE BOLY Stainless Steel
20| & | TRUNNION RETAINER SCREW Stainless Steel
33-3b-3c| 2+2 | STEM/ TRUNNION BEARINGS Stalntess Steel-PTFE
5] 1 | UPPER STEM 5.5.316
i THRUST WASHER Stainless Steel+PTFE
% al 2 | PACKING RING Graphite
8]._1__ |EXTENTION TOP COVER $.5 31
Ba| 1 | GLAND PACKING $5.316
8b] 1| STEMRING 5.5 316
9) 1 |BaLl $.5. 316
x 1) 7 [seaT $.5 316
10a] 1«1 |SEATRING 5.5. 315
x 1ob| 2 SEAT SEAL Graphite
x 10¢| 7 |SEATINSERT Kel't
[ 1 2z ADAPTOR SEAL Graphite
121 1 [Bopy £5. 31
12{ 2 | ADAPTOR FLANGE 5.5 3%
14 1 STOP PIN Stainless Steel
thal 4 | EXTENTION SCREW A270
15a-15b! 1¢1 | ANTISTATIC SPRING Stainless Steel
16! 646 |BOLTS ASTM A193 BIM
171 | STOP HANDLE WASHER Stainless Steel
x 30al 7 | EXTENTION SEAL Graghite
/\ x 30b) 1 ¢ TRUNNION SEAL Graphite
// / / 31| 6+6 | SEAT SPRING Inconell X 750
320 1 [ TRUNMION 5.5 316
37| 1 | DRAINPLUG 55 316
- *Suggested material after two years service
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Ball Valves Type : CRYOSTAR (N°0) TRUNNION MOUNTEB
Port Design : FULL BORE
(lass of Valve : 2500 Lbs
End Connections : SOCKET WELD
STA R LINE ﬁ Starline Flg HO:LT" 06‘KGG
5. PAOLO D'ARGON BERGAMO ITALY Drawing n®: STAR-0011-CRY




BALL VALVE TESTED : "TRUNNION CRYO STAR" No. 0

Material : F316 / F316

Size :1.1/2"

Class : 2500 Lbs

Our Fig.n® : LT106-KGG

CRYOQGENIC TEST CERTIFICATE

n®: CRY-0012-LT

Date : 28/06/07

lssued in : S. PAOLO D'ARGON - BG - ITALY

VALVE CONSTRUCTION

Forged Steel Ball Valves Three Pieces Bolted Construction {Type "TRUNNION CRYQO ST,

" No. 0)

Trunnion Mounted, Anti - Blow ~ Out Proof Stem Design, Antistatic Design.
Designed in Conformity to Last Edition of :

- BS 5351 (EN-1S0-17292) - ASME / ANSI B16.34 - API 6D -

PART gNrIJ PART NAME MATERIAL
7 FLANGED END SECTIONAL DRAWING - . -
Y or RTJ NP 1 NAME PLATE Stainless Steel
EX| 1 1 EXIENTION 55,36
) Iﬂv 1| 1 | WANDLE Stairless SteolrPlastic
N 12 1 HANDLE BOLT Stainless Steel
/////// 2b| 4 | TRUNNION RETAINER SCREW Stainless Steel
33-3b-3¢c| 2.2 |STEM/ TRUNNION BFARINGS Stainless Steel+PTFE
T — 5| 1 luppErsTEM $.5. 316
11 THRUST WASHER Stainless Sreel+PTFE
_W x 7a| 2 | PACKING RING Graphlte
8] 1 [EXTENTION TOP COVER 58 316
Ba] 1 | GLAND PACKING 5.5 316
] Bb] 1 | STEMRING 5.5 316
ol 1 [Rall $5 3%
% 1] 2 |sear 58 31
10a) 1.1 |SEAT RING £5. 31
% b] 7 [SEATSEAL Graphite
x el 7 | SEAT INSERT Kel'f
F"f‘,ﬁi’fgﬁm % 1 2 | ADAPTOR SEAL Graphite
2] 1 |eooy 5. 316
13| 2 | ADAPTOR FLANGE 5.5 316
BV W] 1 |sTopeN Stainless Stest
/ tka| & |EXTENTION SCREW AZT0
V7 152-15b| 1+t | ANTISTATIC SPRING Stainiess Steel
_ _ 16] 66 |BOLTS ASTM A193 B3M
17| 1 |$T0P HANDLE WASHER Stainless Steel
W/ « 300|272  |ExTENTION SEAL Graphite
= 306 1 [ TRUNNION SEAL Graphits
31| 646 | SEAT SPANNG Incongll X 750
é 32] 1| TRUNNION 5.8,.316
37| 1 {DRANPLUG 5.5 316
Lol 7 - ASuggested material aﬂ%r two years service
[gn Office  [] Witnessed T Ty pedie
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/ Ball Valves Type : CRYOSTAR (N20) TRUNNION MOUNTE
W / Port Design : FULL BORE
(lass of Valve : 2500 Lbs
é End Connecticns  : SOCKET WELD
STAR LINE ﬁ Starline Fig. n%:LT106-KGG
S. PAOLO D'ARGON BERGAMD {TALY Drawing n®% STAR-0012-CRY




BALL VALVE TESTED : "TRUNNION CRYO STAR" No. 0 " VALVE CONSTRUCTION

Material : F316/F316 Size:2" Class:2500Lbs  Our Fig.n® : LT106-KGG Forged Steel Ball Valves Three Pieces Bolted Construction (Type "TRUNNION CRYO STAR" No. 0)
Trunnion Mounted, Anti - Blow - Out Proof Stem Design, Antistatic Design.

Designed in Conformity to Last Edition of :

CRYOGENIC TEST CERTIFICATE n°: CRY-0013-LT Date : 02/07/07 - BS 5351 (EN-ISO-17292) - ASME / ANSI B16.34 - API 6D -

Issued in : 5. PACLO D'ARGON - BG - ITALY

SECTIONAL DRAWING PART g_’i‘; PART NAME MATERIAL
7 Fl-g’;‘ifgg”“ NPE 1 | NAME PLATE Sraintess Steat
/ EX] 1 |EXTENTION 5.5, 3%
3 BV BT| 1 |SRACKET Stainless Steel
1 AD| 1 | ADAPTOR Stainless Steel
///// il GEAR {ast lron
7, 2b| & | TRUNNION RETAINER SCREW Stainless Steal
—_— 32-3b-3c| 2.2 | STEM / TRUNNION BEARINGS Stainless Steel PTFE
s 5| 1 | UPPERSTEM $.5 3%
_% // 7 1 | THRUST WASHER Stainless Stoel+PTFE
% Tal_ 2 | PACKING RING Graphite
7 8] 1 | EXTENTION TOP COVER $.5.316
' j 8al 1 | GLAND PACKING 5.5.31
8] 1 | STEMRING 55,316
ol 1 lman $5.314
% 0] 2 iseaT $5.316
10a] 11 | SEATRING 5.5, 316
« 0b) 2 [SEAT SEAL Geaphite
FL’;]‘I‘E%E%V%ND x _ 0c| 2 |SEAT MSERT Kel'f
x 1| 2 |ADAPTOR SEAL Graphite
12] 1 |eooy 5.5, 316
BV 3] 2 | ADAPTOR FLANGE 5.5, 16
/ \ il 8 BRACKET SCREW Stainiess Stonl
v / \ ibal & | EXTENTION SCREW AZTY
_ _ 15a-15h| 11 | ANTISTATIC SPRING Stainless Steel
6] 8.8 |BouTs ASTH A193 BEM
» 300 1| TRUNMION SEAL Graphite
fha 31| 6.6 | SEAT SPRING Inconell X 750
é 20 1 | TRuMnON 55 316
1 = 370 1| DRANPLUG 55 316
e Erecicter ERSEOEestad material aftor twh yoars servics
3[]3 ﬁ Abbidbin / // / / Mi!an O i(e D Witnessed
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Lol Ball Valves Type : CRYOSTAR (N°0) TRUNNION MOUNTER
/// — | i L Port Design ; FULL BORE
= - Class of Valve 1 2500 Lbs
é —j— et End Connections ¢ SOCKET WELD
@ @ o @ @ % @ @ S TA R LINE ﬁ Startine Flg n°:LT1 OG'KGG
@ S. PAOLO D'ARGON BERGAMO ITALY Orawingn® STAR-0013-CRY




BALL VALVE TESTED : "TRUNNION CRYO STAR" No. 0

Material : F316/F316 Size:3" Class:2500Lbs

Our Fig.n® : LT106-KGG

CRYOGENIC TEST CERTIFICATE n°: CRY-0014-LT

Date : 03/07/07

Issued in : S. PAQLO D'ARGON - BG - ITALY

VALVE CONSTRUCTION

Forged Steel Ball Valves Three Pieces Bolted Construction (Type "TRUNNION CRYQ STAR" No. 0)
Trunnion Mounted, Anti - Blow - Cut Proof Stem Design, Antistatic Design.

Designed in Conformity to Last Edition of

- BS 5351 (EN-1ISO-17292) - ASME / ANSI| B16,34 - AP 6D -

E; FLANGED END
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FLANGED END

PE or BW
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SECTIONAL DRAWING

PART o PART NAME MATERIAL
NPl 1 NAME PLATE Stainless Steel
EX 1 EXTENTION 5.5. 316
BT 1 BRACKET Stainless Steel
ABL 1 ADAPTOR Stainless Steel
1l % GEAR Cast lron
2| 4 TRUNNION RETAINER SCREW Stainless Steel
3a3-3b-3c| 2.2 |STEM/ TRUNNION BEARINGS Stainless Steel-PTFE
5 1 UPPER STEM S5 16
7 1 THRUST WASHER Stainless Stesl«PTFE
% Ta 2 PACKING RING Graphite
8 1 EXTENTION TGP COVER 55 316
8a 1 GLAND PACKING S§5. 316
b 1 STEM RING 55 316
9 1 BALL £5.316
X 10 2 SEAT £5.316
10a] 1e1 | SEATRING 8§58 318
® 10h 2 SEAT SEAL Graphife
x ] 2 SEAT INSERT Kel'f
% N oz ADAPTOR SEAL Graphite
12 1 BODY 5.5 316
13| 2 | ADAPTOR FLANGE 5.5.316
i 8 BRACKET SCREW Stainless Steel
1ha] & EXTENTION SCREW AZ70
i5a-18b] 11 ANTISTATIC SPRING Stainless Steel
16| 12412 | BOLTS ASTH A193 BEM
*® 30a]l 2 EXTENTION SEAL Graphite
* 30h 1 TRUNNION SEAL Graphlte
31| 6+6 [ SEAT SPRING Inconell X 750
32 1 TRUNNION §.5.316
37 1 DRAIN PLUG §.5. 316
*Suggesied-materiataftertwoyears service
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Part Design

Ball Valves Type

Class of Valve
End Connections

: FULL BORE
: 2500 Lbs
: SOCKET WELD

: CRYOSTAR (N°0) TRUNNION MOUNTEB

Starline Fig. n>:LT106-KGG
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BALL VALVE TESTED : "TRUNNION CRYO STAR" No. 0

Material : F316 /F316  Size:4" Class: 2500 Lbs  Our Fig.n® : LT106-KGG

CRYOGENIC TEST CERTIFICATE n°: CRY-0015LT Date : 04/07/07

Issued in : 8. PAOLO D'ARGON - BG - ITALY

VALVE CONSTRUCTION

Forged Steel Ball Valves Three Pieces Bolted Construction (Type "TRUNNION CRYO STAR" No. ()
Trunnion Mounted, Anti - Blow - Out Proof Stem Design, Antistatic Design.

Designed in Conformity to Last Edition of :

- BS 5351 (EN-ISO-17292) - ASME / ANSI B16.34 - AP16D -

Fhat gﬂ’; PART NAME MATERIAL
7 FLANGED END SECTIONAL DRAWING NP 1 Name Plated Stainless Steel
RF or RTJ BT 1 Bracket Stainless Steel
/ AR 1 Adaptor Stainiess Steel
4 3 1 Gear Cast Iron
N 23 4 Top Cover Screw Stainiess Steel
///// 2b 4 Trunnien Retainer Screw | Stainless Steel
x | 3a-3b§ 2+7 | Stem/Trunnion Fire Seal | Graphite
4+t 5 1 Upper Stem 5.5.31%
6 1 Tap Cover S8, 316
// %2 | 1 | Extenfion Top Cover 55.3%
T 7 1| Thrust Washer Stainless Steal+PTFE
8-Ba 2 Stem Bearing Stainless Steel+PTFE
2 3 T | Ball S5, 316
x 10 2 Seaf Inserf Kel'f
x| 10a 2 Seat 5.5, 316
10h 2 Seat Ring 5.5, 316
® 10¢ 2 Seaf seal Graphite
x l i Adaptor Fire Seal Graphite
12 1 Baody 55, 316
FLANGED END E] 2 Adaptar Flange 5.5.31
PE or BW

A7,

14 1 Pin

Stainless Steel

16 it+14 | Bolts

ASTM A193 BEM

16a 8 Bracket Screw

Stainless Steel

30 2 Ball Bearing

Stainless Steel+PTFE

31| 12+12 | Seat Spring

Incenel x 750

32 1 Trunnion 5.5. 316
33 1 Stem Ring 5.5.316
x| 3k 2 Packing Ring Graphite
35 1 Gland Packing Stainless Steel
37 2 Drain Plug $5.316

40 | 1«14 | Nuts Adaptor Flange

ASTM A194 GR.B

» Recommended Spare Parts
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Port Design : FULL BORE
Class of Valve : 2500 Lbs

Ball Valves Type . CRYOSTAR (N°0) TRUNNION MOUNTEﬂ)

£nd Connections i SOCKET WELD

5. PADOLD D'ARGON BERGAMD ITAL

STAR LINE is% Starline Fig. "L T106-KGG
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BALL VALVE TESTED : "TRUNNION CRYO STAR" No. 0

Material : F316 / F316

Size : 6"

Class : 2500 Lbs

Our Fig.n" : LT106-KGG

CRYOGENIC TEST CERTIFICATE n°: CRY-0016-LT

Date : 05/07/07

Issued in : 5. PAOLO D'ARGON - BG - ITALY

VALVE CONSTRUCTION

Forged Steel Ball Valves Three Pieces Bolted Construction (Type "TRUNNION CRYO STAR" Ne, 0}
Trunnion Mounted, Anti - Blow - Qut Proof Stem Design, Antistatic Design.

Designed in Conformity to Last Edition of :

- BS 5351 (EN-IS0-17292) - ASME / ANS1 B16.34 - API 6D -

E; FLANGED END

/ RF or RTJ

N

SECTIONAL DRAWING

FLANGED END
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16) (40
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PART UNIT

Mo, aty PART NAME MATERIAL
NP 1 Name Plated Stainless Steel
BT 1 Bracket Stainless Steel
AD Adaptor Stainless Steet
i Gear Cast iron
2a Tap Cover Screw Stainless Steel
x | 3-3a § 2+2 | Stem/Top Cover Fire Seal| Graphite
5 Upper Stem UNS 531803
6 Top Lover §.8. 316
53 Upper Flange 5.5, M6

Thrust Washer

Stainless Steel+PTFE

Stem Bearing

Stainless Steel+PTFE

e

o

-1
—mafrafroirafro) sl sl sy | ] ==

9 Balt UNS 531803
% 10 5eat Insert Kel'f
x | 10a Seat UNS 531803
10b Seat Ring UNS §31803
% 10c Seat seat Graphita
% 1 Adaptet Fire Seal Graphite
12 Body §.5.318
13 2 Adaptor Flange 5.5. 3%
14 L+f | Pin Stainless Steel
16 12+12 | Stud Belts ASTM A193 B8M
163 L Stud Bolts Gear Stainless Steel
B0-30a-30y 2+1+1 | Ball/Body/Upper Flange Bearing; DU-DRY
31 16+16 | Seat Spring Inconel x 750
32 2 Bearing Plate UNS 531803
33 7 Seat Fire Seal Graphite
x 34 2 Packing Ring Graphite
35 1 Gland Packing Stainless Steel
37 2 Drain Plug 5.5.316
40 | 12+12 [ Muts Adaptor Flange ASTM A194 GRB
41 Z Lifting lug Staintess Steel
42 Z Foot Stainless Steel

» Recommended Spare Parts
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Port Design
{lass of Valve
End Connections

: FULL BORE
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Certificate no: MLNO700628/01

Page 1 0f 1
l%’egns?er
Project:
Client:  STARLINE S.p.A. ) oOffice:  Milan
5. Paclo d'Argon { Bergamo)
Clients Order Number: l - Date: 29 lune 2007

Order Status:  Complete

tnspection Dates ,
Fist: 06 June 2007 firal: 13 June 2007

This certificate is issued to STARLINE S.p.A. 5. Paolo d'Argon Bergamo. The undersigned Surveyor to this Society did attend the work of
Messrs Starline 5.p.A. for the purpose of witnessing the FIRE TEST in accordance with EN {SO 10497:2004 and ANSI/APE 607 Fifth
Edition, June 2005 carried out on the following valve selected at random from current production.

DN 150 ( NPS 6") CLASS 1500 Lbs-STARLINE FORGED STEEL BALL VALVE, THREE PIECES BOLTED CONSTRUCTION TYPE " CRYO STAR"

- TRUNNION MOUNTED-FIGURE N. LT 106-KGG ACCORDING TO DWG. FT 503/067E MATERIAL F316/{316

The test conducted on the valve previously subject to hydraulic and air test was as follow:

-The valve, in closed position, filled with water under presure, was put in a box and exposed to flames with an environmental
temperature in the region of the valve of 750 Deg. C to 1000 Deg. C for a period of 30 minutes minimum and established the leakage
through the valve and to atmosphere during this period. The temperature was checked by means of calorimeter cubes and flame
environment thermocouples and recorded every 30 seconds, while leakage were determined using contalners collecting the water
leaked during burn period. After cool-down to 100 Deg. C the valve was hydrostatically tested to the low test pressure ( aplicable only
for PN100-CLASS 600 and lower), subsequentely operated and tested at the apprppriate high test pressure in the fully open position, to
assess the pressure containing capability of the valve shell and seats.

Al the following values were determined and recorded together with temperature times and pressure as shown en manufacturer's fire
test sheet record No. FT 509/07B and fire test chart record FT 509/07C detailing the following points:

5.1 Through-seat leakage ( high test pressure) during burn period Satisfactory
5.2 External leakage { high test pressure ) during burn / cool down periods Satisfactory
5.3 Through-set leakage ( low test pressure } after cool down Not Applicable
5.4 Operability under high pressure from closed to open position Satisfactory
5.5 External leakage in fully open position at high pressure " Satisfactory

The valve was subject to visual examination with satisfactory results and subsequentely sisassembled in order to verify that valve
compnents comply with the drawing and part list supplied by the manufacturer, while seat rings were found completely destroyed.
The manufacturer's documentation No. FT 509/07A erewith attached was satisfactorily checked and signed.

The above is considered in accordance with the above mentioned specifications requirements and therefore the valve has satisfatorily
passed the fire test.

gf

Milan Offfice

Giuseppe FLORIELLC
Surveyor to tloyd's Register EMEA

A member of the Lloyd's Register Group

Lloyd's Register, its affiliates and subsidiaries and their respective officers, employees or agents are, individually and coflectively, referred to in this dause as the *Lloyd's
Register Group'. The Lioyd's Register Group assumes ne responsihility and shall not be fiable to any person for any loss, damage or expense caused by reliance on the
information or advice in this document or howsoever provided, unlass that person has signed a contract with the relevant Lioyd's Register Group entity for the prowsmn
of this informaticn or advice and in that case any responsibility or Habilfty is exclusively on the terms and conditions set out in that contract, -
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Certificata no: MLNO700628/10A1

Page 1 of 1
loy?’s
Project:
Client:  STARLINE S.p.A. Office:  Milan
5. Paclo d'Argon ( Bergamo) :
Clients Order Number; Date: 29 june 2007

Order Status:  Complete

Inspecticn Dates .
First: 06 June 2007 _ ) Final: 13 June 2007

This certificate is issued to STARLINE S.p.A. 5. Paclo d’Argon Bergamo. The undersigned Surveyor to this Society did attend thé work of
Messrs Starline S.p.A. for the purpose of witnessing the FIRE TEST in accordance with EN 1SO 10497:2004 and ANSI/AP] 607 Fifth
Edition, fune 2005 carried out on the following vaive selected at random from current production. '

DN 50 ( NP5 27} CLASS 150 Lbs-STARLINE FORGED STEEL BALL VALVE, THREE PIECES BOLTED CONSTRUCTION TYPE " CRYO STAR"
FLOATING BALL-FIGURE N. LT 156-TGG ACCORDING TO DWG. FT 500/07E MATERIAL F316/f316 S '

The test conducted on the valve previously subject to hydraulic and air test was as follow: ' .

-The valve, in closed position, filled with water under presure, was put in a box and exposed to flames with an environmental
temperature in the region of the valve of 750 Deg. C to 1000 Dag. C for a period of 30 minutes minimum and established the leakage
through the valve and to atmosphere during this period. The temperature was checked by means of calorimeter cubes and flame
environment thermocouples and recorded evety 30 seconds, while leakage were determined using containers collecting the water
leaked during burn period. After cool-down to 100 Deg. C the valve was hydrostatically tested to the low test pressure (aplicable only
for PN100-CLASS 600 and lower), subsequentaly aperated and tested at the apprppriate high test pressure in the fully open position, to
assess the pressure containing capability of the valve shel and seats. - R ' :

All the following values were determined and recorded together with temperature times and pressure as shown on manufacturer's fire
test sheet record No, FT 500/07B and fire test chart record FT 500/07C detailing the following points: o

5.1 Through-seat léakage ( high test pressure} during burn period - Satisfactory
5.2 External jeakage ( high test pressure ) during burn / cool down periods o : . - Satisfactory
5.3 Through-set leakage { low test pressure } after cool down . o .. Satisfactory
5.4 Operability under high pressure from closed to open position : ’ B - Satisfactory
5.5 External leakage in fully open position at high pressure.- -Satisfactory

The valve was subject to visual examination with satisfactory results and subsequentely sisassembled in order to verify that valve
compnents comply with the drawing and part list supplied by the manufacturer, while seat rings were found completely destroyad.
The manufacturer's documentation No. FT 500/07A erewith attached was satjsfactorily checked and signed. °

The above is considered in accordance with the above mentioned specifications requirements and therefore the valve has satisfatorily
passed the fire test. : o S ) ]

{;on 's Megister EMEA

.

of

Milan Office

Giuseppe FLORIELLO |
Surveyor to Lioyd's Register EMEA

A member of the Lloyd's Register Group

Lioyd's Register, its affifiates and subsidiaries and their respective officers, employees or agents are, individually and collectively, referred to in this clause as the "Uoyd's
Register Group', The Lioyd's Register Group assuimes no responsibility and shall not be iiable to any person for any loss, damage or expense caused by reliance on the
information or advice in this document er howsoever provided, unless that person has signed a contract with the refevant Lioyd's Register Group entity for the provision
of this information or advice and in that case any responsibility or Tability is'exclusively on the terms and conditions set out in that contract, ‘
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Certificate no: MLNO700628/04
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Project:
Client:  STARLINE 5.p.A. Office:  Milan
S. Paolo d'Argen ( Bergamo)
Clients Order Number: Date: 29 June 2007

Order Status: Compieté

Inspection Dates
First: 06 June 2007 : Fina: 13 June 2007

This certificate is issued to STARLINE S.p.A. S. Paolo d'Argon Bergamo. The undersigned Surveyor to this Society did attend the work of
Messrs Starline 5.p.A. for the purpose of witnessing the FIRE TEST in accordance with EN i50 10497:2004 and ANSYAPI 607 Fifth
Edition, June 2005 carried out on the following valve sefected at random from current production.

DN 50 { NPS 2*) CLASS 1500 Lbs-STARLINE FORGED STEEL BALL VALVE, THREE PIECES BOLTED CONSTRUCTION TYPE " CRYOQ 5TAR”
TRUNNION MOUNTED-FIGURE N. LT 106-KGG ACCORDING TO DWG, FT 506/07E MATERIAL F316/1316

The test conducted on the valve previously subject to hydraulic and air test was as follow:

The valve, in closed position, filled with water under presure, was put in a box and exposed to flames with an environmental
temperature in the region of the vaive of 750 Deg. € to 1000 Deg. C for a period of 30 minutes minimum and estabiished the |leakage
through the valve and to atmosphere during this period. The temperature was checked by means of calorimeter cubes and flame
environment thermocouples and recorded every 30 seconds, while leakage were determined using containers collecting the water
leaked during burn petiod. After cool-down to 10 Deg. C the valve was hydrostatically tested to the low test pressure { aplicable only
for PN100-CLASS 600 and lower), subsequentely operated and tested at the apptpptiate high test pressure in the fully open position, to
assess the pressure containing capability of the valve shell and seats.

All the following values were determined and recorded together with temperature times and pressure as shown on manufacturer's fire
test sheet record No. FT 506/07B and fire test chart record FT 506/07C detailing the following points:

5.1 Through-seat leakage ( high test pressure)} during burn period : Satisfactory
5.2 External leakage { high test pressure ) during burn / cool down periods Satisfactory
5.3 Through-set [eakage ( low test pressure ) after cool down Not Applicable
5.4 Operability under high pressure from closed to open position : Satisfactory
5.5 External leakage in fully open position at high pressure *  Satisfactory

The valve was subject to visual examination with satisfactory resulis and subsequentely sisassembled in order to verify that valve
compnents comply with the drawing and part list supplied by the manufacturer, while seat rings were found completely destroyed.
The manufacturer's documentation No. FT 506/07A erewith attached was satisfactorily checked and signed.

The above is considered in accordance with the above mentioned specifications requirements and therefore the valve has satisfatorily

passed the fire test.
? g@agésat]r ERAEA

pilan Office -

{Giuseppe FLORIELLO '
Surveyor to Lioyd's Register EMEA

gf Lio

A member of the Lioyd's Register Group

Lloyd's Register, its affiliates and subsidiaries and their respective officers, employaes or agents are, individually and collectively, referred to in this clause as the 'Lioyd's
Register Group'. The Lioyd's Register Group assurmies no responsibility and shall not be liable to any person for any loss, damage or expernse caused by refiance on the
information or advice in this document or howsoever provided, unless that person has signed a contract with the relevant Uoyd's Register Group entity for the provision
of this information o advice and in that case any responsibility or liability is exclusively on the terms and conditions set out in that contract. - o
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' Certificate no: MLNO700628/08A1

Page 1 of 1
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l%low’s
Project:
Client:  STARLINE S.p.A. Offices. . Milan
S. Paolo d'Argon { Bergamo)
Clients Order Number: Date: 29 June 20067

Order Status:  Complete

inspection Dates
. First: 06 june 2007 Final: 13 June 2007

This certificate is issued to STARLINE S.p.A. S. Paolo d*Argon Bergamo. The undersigned Surveyor to this Society did attend the work of
Messrs Starline S.p.A. for the purpose of witnessing the FIRE TEST in accordance with EN IS0 10497:2004 and ANSI/API 607 Fifth
Edition, fune 2005 carried out on the following valve selected at random from current production. :

DN 50 ( NPS 2*) CLASS 1500 Lbs-STARLINE FORGED STEEL BALL VALVE, THREE PIECES BOETED CONSTRUCTION TYPE * CRYO STAR"
FLOATING BALL-FIGURE N. LT 156-KGG ACCORDING TO DWG. FT 502/:075 MATERIAL F316/£316 AR e

The test conducted on the valve previously subject to hydraulic and air test was as follow:

-The valve, in closed position, filled with water under presure, was put in a box and exposed to flames with an environmental
temperature in the région of the valve of 750 Deg. C to 1000 Deg. C for a period of 30 minutes minimum and establistied the leakage
through the valve and to atmosphere during this period. The temperature was checked by means of calorimeter cubes and flame
environment thermocouples and recorded every 30 saconds, while leakage were determined using containers collecting the water
feaked during burn period. After cool-down to 100 Deg. C the valve was hydrostatically tested to the low test pressure ( aplicable only
for PN100-CLASS 600 and lower), subsequentely operated and tested at the apprppriate high test pressure in the fully open position, to
assess the pressure containing capability of the valve shell and seats. T o

All the following values were determined and recorded together with temperature times and pressure as shown on manufacturer's fire
test sheet record No, FT 502/07B and fire test chart record FT 502/07C detailing the following points:

5.1 Through-seat leakage { high test pressure) during burn period : - Satisfactory
5.2 Externat leakage ( high test pressure } during burn / cool down periods o “Satisfactory
5.3 Through-set leakage ( low test pressure ) after cool down ' ", Not Applicable
5.4 Operability under high pressure from closed to open position Satisfactory
5.5 External leakage in fully open position at high pressure ‘Satisfactory

Thie valve was subjact to visual examination with satisfactory results and subsequentely sisassembled in order to verify that valve
compnents comply with the drawing and part list supplied by the manufacturer, while seat rings were found completely destroyed.

- The manufacturer's documentation No. FT 502/07A erewith attached was satisfactorily checked and signed. ' :
The above is considered in accordance with the above mentioned specifications requirements and therefore the valve has satisfatority -
passed the fire test. : -

Lio
gf

Giuseppe FLORIELLG
Surveyor to Lloyd's Register EMEA

A member of the tioyd's Register Group

tloyd's Register, its affiliates and subsidiaries and their respective officers, employees or agents are, individuatly and collectively, referred to in this clause as the 'Lloyd's
Register Group’. The Lloyd's Register Group assumes no responsibility and shall not be liable to any person for any loss, damage or expense caused by reliance on the
information or advice in this document or howsoever provided, uniess that persen has signed a contract with the relevant Lloyd's Register Group entity for the provision
of this information or advice and in that case any responsibility or iabifity is exclusively on the terms and conditions set out in that contract.

form 1123 (2005.02)




Centificate no: MILNO700628/09A1

Page 1t of 1
10}/?'5
Project:
Chent:  STARLINE 5.p.A. Office:  Milan
: S. Paclo d'Argon ( Bergamo}
Clients Order Number: Date: 29 june 2007

Order Status:  Complete

Inspection Dates
Fist: 06 June 2007 ' Final: 13 June 2007 ..

This certificate is issued to STARLINE S.p.A. 5. Paolo d'Argon Bergamo. The undersigned Surveyor to this Soclety did attend the work of
Messts Starline S.p.A. for the purpose of witnessing the FIRE TEST in accordance with EN [SO 10497:2004 and ANSI/API 607 Fifth
Edition, June 2005 carried out on the following valve selected at random from current production.

DN 50 { NPS 2"} CLASS 600 Lbs-STARLINE FORGED STEEL BALL VALVE, THREE PIECES BOLTED CONSTRUCTION TYPE™ CRYO STAR"
FLOATING BALL-FIGURE N. LT 156-TGG ACCORDING TO DWG. FT 501/07E MATERIAL F316/{316

The test conducted on the valve previously subject to hydraulic and-air test was as follow:

-The valve, in closed position, filled with water under presure, was put in a box and exposed to flames with an environmenta)
temperature in the region of the valve of 750 Deg. C to 1000 Deg. C for a period of 30 minutes minimum and established the leakage
through the valve and to atmosphere during this period. The temperature was checked by means of calorimeter cubes and flame
environment thermocouples and recorded every 30 seconds, while leakage were determined using containers collecting the water
leaked during burn period. After cool-down to 100 Deg. C the valve was hydrostatically tested to the low test pressure ( aplicable only
for PNT00-CLASS 600 and lower), subsequentely operated and tested at the apprppriate high test pressure in the fully open pos:tlon, to
assess the pressure containing capability of the valve shell and seats.

All the following values were determined and recorded together with temperature times and pressure as shown on manufacturer's fire
test sheet record No. FT 501/07B and fire test chart record FT 501/07C detailing the fo[lowmg points:

5.1 Through-seat leakage ( high test pressure} during burn petiod : Satisfactory
5.2 External leakage { high test pressure } during burn / cool down periods . . Satisfactory
5.3 Through-set leakage (low test pressure } after cool down . Satisfactory
5.4 Operahility under high pressure from closed to open position Satisfactory
5.5 External leakage in fully open position at high pressure ' Satisfactory

The valve was subject to visual examination with satisfactory results and subsequentely sisassembled in order to verify that valve
compnents comply with the drawing and part list supplied by the manufacturer, while seat rings were found completeiy destroyed.

The manufacturer's documentation No. FT 501/07A erewith attached was satisfactorily checked and signed.

The above is considerad in accordance with the above mentloned specifications requirements and therefore the valve has satisfatorily .
passed the fire test.

Lioyd's flegistef EMEA
gf ) _ , \h«*

Giuseppe FLORIELLO
Surveyor to Lioyd's Registar EMEA

Amember of the Lloyd‘s‘Register Group W

Lioyd's Register, its affiliates and subsidiaries and thel respective officers, employees or agents are, individually and collectively, referred to in this clause as the "Loyd’s
Register Group®. The Lloyd's Regisier Group assumes no responsibility and shall not be liable to any person for any loss, damage or expense caused by reliance on the
information or advice in this docurnent or howsoever provided, unless that person has signed a contract with the relevant Lioyd's Register Group entity for the provision
of this information or advice and in that case any responsibility or liability is exclusively on the terms and conditions set out in that contract.

SSTER GROUE |

Form 1123 (2005.02)
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Certificate no: MLNO700628/05A1

Page 1 of 1
i%egns?er
Project:
Client:  STARLINE S.p.A. Office; Milan
5. Paolo d'Argon ( Bergamo)
Clients Order Numbar: Date: 29 June 2007

Order Status:  Complete

Inspection Dates

First. 06 June 2007 S final: 13 June 2007

This certificate is issued to STARLINE S.p.A. S. Paclo d'Argon Bergamo. The undersigned Surveyer to this Society did attend the work of
Messrs Starline S.p.A. for the purpose of witnessing the FIRE TEST in accordance with EN ISO 10497:2004 and ANSI/API 607 Fifth
Edition, June 2005 carried out on the following valve selected at random from current production.

DN 50 ( NP5 2") CLASS 600 Lbs-STAREINE FORGED STEEL BALL VALVE, THREE PIECES BOLTED CONSTRUCTION TYPE * CRYO STAR"
TRUNNION MOUNTED-FIGURE N. LT 106-TGG ACCORDING TO DWG. FT 505/07E MATERIAL F316/f316

The test conducted on the valve previously subject to hydraulic and air test was as follow:

. -The valve, in closed position, fitled with water under presure, was put in a box and exposed to flames with ah environmental
temperature in the region of the valve of 750 Deg. C to 1000 Deg. C for a period of 30 minutes minimum and established the leakage
through the valve and to atmosphere during this period. The temperature was checked by means of calorimeter cubes and flame
environment thermocouples and recorded every 30 seconds, while leakage were determined using containers collecting the water
leaked during burn period. After cool-down to 100 Deg. C the valve was hydrostatically tested to the low test pressure { aplicable only
for PN'10C-CLASS 600 and fower), subsequentely operated and tested at the apprppriate high test pressure in the fully open. posmon, to
assess the pressure containing capability of the valve shell and seats.

All the following values were determined and recorded together with temperature times and pressure as shown on manufacturer's fire
test sheet record No, FT 505/07B and fire test chart record FT 505/07C detalling the following points:

5.1 Through-seat leakage ( high test pressure) during burn period _ Satisfactory
5.2 External leakage ( high test pressure } during burn / cool down periods . Satisfactory
5.3 Through-set leakage ( low test pressure ) after cool down Satisfactory
5.4 Operability under high pressure from closed to open position : Satisfactory
5.5 External leakage in fully open position at high pressure Satisfactory

The valve was subject to visual examination with satisfactory results and subsequentely sisassembled in order to verify that valve
compnents comply with the drawing and part list supplied by the manufacturer, while seat rings were found completely destroyed.
The manufacturer's documentation No. FT 505/07A erewith attached was satisfactorily checked and sighed.

The above is considered in accordance with the above mentioned specifications requirements and therefore the valve has satisfatorily -
passed the fire test.

. ' uww gister EMEA
? - Q.
' /'&G\A

Milan Offite

¥
Giuseppa FLORIELLO
Surveyor to Lioyd’s Register EMEA

A member of the Lioyd's Register Group

oyd's Register, its affiliates and subsidiaries and their respective officers, employees or agents are, individually and collectively, referred to in this clause as the ‘Lioyd's
Register Group'. The Lioyd's Register Group assumes no responsibility and shall not be liable 10 any person for any loss, damage or expense caused by refiance on the
information or advice in this document or howsoever provided, unless that person has signed a contract with the relevant Lioyd's Register Group entity for the prr owsmn .8
of this information or advice and in that case any responsibility or liabitity is excluswely on the terms and conditions set out in that contract,

Forms 1123 (2005.02)




Certificate no: MLNO700628/07A1

Page 1of 1
f%egis?er
Project:
Clientt  STARLINE S.p.A. ' Office:  Milan
S. Paoclo d'Argon { Bergamo)
Clients Order Number: Date: 29 June 2007

Order Status:  Completa

inspection Dates
First: 06 June 2007 Final: 13 June 2007 .

This certificate is issued to STARLINE 5.p.A. 5. Paolo d’Argon Bergamo. The undersigned Surveyor to this Society did attend the work of
Messrs Starline S.p.A. for the purpose of witnessing the FIRE TEST in accordance with EN ISO 10497:2004 and ANSI/AP] 607 Fifth
Edition, June 2005 carried out on the following valve selected at random from current production.

DN 150 [ NPS 6") CLASS 150 Lbs-STARLINE FORGED STEEL BALL VALVE, THREE PIECES BOLTED CONSTRUCTION TVFE * CRYO STAR™
FLOATING BALL-FIGURE N. LT 156-TGG ACCORDING TO DWG. FT 503/07E MATERIAL F316/f316

The test conducted on the valve previously subject to hydraulic and ‘air test was as follow:

-The valve, in closed position, filled with water under presure, was put in a box and exposed to flames with an environmental
temperature in the region of the valve of 750 Deg. C to 1000 Deg. C for a period of 30 minutes minimum. and established the leakage
through the valve and 1o atmosphere during this period. The temperature was checked by means of calorimeter cubes and flame
environment thermeocouples and recorded every 30 seconds, while leakage were determined using contalners collecting the water
ieaked during burn period. After cool-down to 100 Deg. C the valve was hydrostatically tested to the low test pressure { aplicabie only
for PN100-CLASS 600 and lower), subseguentely operated and tested at the apprppriate high test pressure m the fully open. position. to
assess the pressure containing capability of the valve shell and seats.

All the following values were determined and recorded together with temperature times and pressure as shown on manufacturer's fire
test sheet record No. FT 503/07B and fire test chart record FT 503/07C detailing the following points:

5.1 Through-seat leakage { high test pressure) during burn period Satisfactory
5.2 External leakage ( high test pressure } during burn / cool down periods ‘Satisfactory
5.3 Through-set leakage { low test pressure ) after cool down Satisfactory
5.4 Operability under high pressure from closed to open position Satisfactory
5.5 External leakage in fully open position at high pressure Satisfactory

The valve was subject to visual examination with satisfactory resuits and subsequentely sisassembled in order to verify that valve
compnents comply with the drawing and part list supplied by the manufacturer, while seat rings were found completely destroyed.
The manufacturer's documentation No. FT 503/07A erawith attached was satisfactorily checked and signed.

_ The above is considered in accordance with the above mentioned specifications requirements and therefore the valve has satisfatori!y -

passed the fire test.

gf

Giuseppe FLORIELLO
Surveyor to Lioyd's Register EMEA

A member of the Lioyd's Register Group - ;

Lloyd's Register, its affiliates and subsidiaries and their respective officers, employees or agents are, individually and coflectively, reterred 1o in this clausa as the 'Loyd's )
Register Group’. The Lloyd's Register Group assumes no responsibility and shall not be lisble to any parsan for any loss, damage or expense caused by reliance on the [
information or advice in this document or howsoever provided, unless that person has signed a conlract with the relevant Lioyd's Register Group entity for the provision L
of this informatian or advice and in that case any responsibility or liabiiity & ezc}uswely ot the terms and condnmns sel oul in mat contract. '

Form 1123 (2005.02} .




Certificate no: MLNO700628/02

Page 1 of 1
————
egister
Project:
Client:  STARLINE 5.p.A. Office:  Milan
5. Paolo d'Argon ( Bergamo}
Clients Order Number: ‘ Date: 29 June 2007

Order Status: ~ Complete

Inspaction Dates
Fist. 08 June 2007 Final: 13 June 2007

This certificate is issued to STARLINE 5.p.A. 5. Paolo d'Argon Bergamo. The undersigned Surveyor to this Soclety did attend the work of
Messrs Starline S.p.A. for the burpose of witnessing the FIRE TEST in accordance with EN IS0 10497:2004 and ANSIAPI 607 Fifth
Edition, June 2005 carried out on the following valve selected at random from current production.

DN 150 (NP5 6”) CLASS 600 Lbs-STARLINE FORGED STEEL BALL VALVE, THREE PIECES BOLTED CONSTRUCTION TYPE » CRYQ STAR™
TRUNNION MOUNTED-FIGURE N. LT 106-KGG ACCORDING TO DWG. FT 508/67¢€ MATERIAL F316/1316 : -

The test condtcted on the valve previously subject to hydraulic and air test was as follow:
-The valve, in closed position, filled with water under presure, was put in a box and exposed to flames with an environmental

leaked during burn period. After cool-down ta 100 Deg. C the valve was hydrostatically tested to the low test pressure ( aplicable only
for PN100-CLASS 600 and lower), subsequentely operated and tested at the apprppriate high test pressure in the fully open position, to
assass the pressure containing capability of the valve shell and seats.

All the following values were determined and recorded together with temperature times and pressure as shown on manufacturer's fire
test sheet record No. FT 508/07B and fire test chart record FT 508/07¢C detailing the following points;

5.1 Through-seat leakage { high test pressure) during burn period ‘ Satisfactory
5.2 External [eakage ( high test pressure } during burn / cool down periods Satisfactory
5.3 Through-set leakage ( low test pressure ) after cool down Satisfactory
5.4 Operability under high pressure from ciosed to open position Satisfactory
5.5 External leakage in fully open position at high pressure ' " Satisfactory

The valve was subject to visual examination with satisfactory results and subsequentely sisassembled in order to verify that valve
compnents comply with the drawing and part list supplied by the manufacturer, while seat rings were found completely destroyed,
The manufacturer's documentation No. FT 508/07A erewith attached was satisfactorily checked and signed.

The above is considered in accordance with the above mentioned specifications tequirements and therefare the valve has satisfatorily
passed the fire test.

of S egesmq ERMEA

Milan Office

Giuseppe FLORIELLO
Surveyor to Lloyd's Register EMEA

A member of the Lioyd's Register Group

Lioyd's Register, its affiliates and subsidiaries and their respective officers, employees or agents are, individuatly and collectively, referred to in this clause as the ‘Lloyd's
Register Group'. The Lloyd's Register Group assumes no responsibility and shall not be liable to any person for any loss, damage or expense caused by reliance on the
informaticn or advice in this document or howsoaver provided, unless that person has signed a contract with the relevant Lloyd's Register Group entity for the provision
of this information or advice and in that case any responsibility or fiability is exclusively on the terms and conditions set out in that contract.
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Certificate no: MLNG700628/03

Page 1 of
loy?’s
egister
Project:
Ciient:  STARLINE 5.p.A. Office:  Milan
S. Paolo d'Argon { Bergamo)
-Clients Order Number: . Date: 29 june 2007

Order Status:  Complete
Inspection Dates

Firstt 06 June 2007 Finak: 13 June 2007

This certificate is issued to STARLINE $.p.A. 5. Pacle d’Argon Bergamo. The undersigned Surveyor to this Society did attend the work of
Messrs Starline 5.p.A. for the purpose of witnessing the FIRE TEST in accordance with EN 150 10497:2004 and ANSI/AP! 607 Fifth

Edition, Juna 2005 carried out on the following valve selected at random from current production.

DN 150 { NPS 6°) CLASS 150 Lbs-STARLINE FORGED STEEL BALL VALVE, THREE PIECES BOLTED CONSTRUCTION TYPE " CRYO STAR"
TRUNNION MOUNTED-FIGURE N. LT 106-KGG ACCORDING TO DWG. FT 507/07E MATERIAL F316/1316 :

The test conducted on the valve previously subject to hydraulic and air test was as follow:

The valve, in closed position, filled with water under presure, was put in a box and exposed to flames with an environmental
temperature in the region of the vaive of 750 Deg. € to 1000 Deg. C for a period of 30 minutes minimum and established the leakage
through the valve and to atmosphere during this period. The temperature was checked by means of calorimeter cubes and flame
environment thermocouples and recorded every 30 seconds, while leakage were determiined using containers collecting the water
leaked during burn petiod. After cool-down to 100 Deg. C the valve was hydrostatically tested to the low test pressure ( aplicable only
for PN100-CLASS 600 and fower), subsequentely operated and tested at the apprpptriate high test pressure in the fully open position, to
assess the pressure containing capability of the valve shell and seats. ' )

All the following values were determined and recorded together with temperature times and pressure as shown on manufacturer's fire
tast sheet record No. FT 507/078 and fire test chart record FT 507/07C detailing the following points:

5.1 Through-seat leakage { high test pressure) during burn period Satisfactory
5.2 External leakage ( high test pressure } during burn / coo! down periods Satisfactory
5.3 Through-set leakage ( low test pressure) after cool down Satisfactory
5.4 Operability under high pressure from closed to open position Satisfactory
5.5 External leakage in fuily open position at high pressure " Satisfactory

The valve was subject to visual examination with satisfactory results and subsequentely sisassembled in order to verify that vaive
compnents comply with the drawing and part list supplied by the manufacturer, while seat rings were found completely destroyed.
The manufacturer's documentation No. FT 507/07A erewith attached was satisfactorily checked and signed.

The above is considered in accordance with the above mentioned specifications requirements and therefore the valve has satisfatorily
passed the fire test.

1 -
Lidrs AReaisten BRABA
gf Lilﬂ
L pitan Office

i
Giuseppe FLORIELLO
Surveyor to Lioyd's Register EMEA

A member of the Lloyd's Register Group

Loyd's Register, its affiliates and subsidiaries and their respective officers, employees or agents are, individually and collectively, referred to in this clause as the 'Lloyd's
Register Group', The Uoyd's Register Group assumes no responsibility and shall not be iable to any person for any loss, damage or expense caused by reliance on the
information or advice in this document or howsoever provided, unless that person has signed & contract with the relevant Lioyd's Register Group entity for the provision
of this information or advice and in that case any responsibility or liability is exclusively on: the terms and conditions set out in that contract. ' .
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Certificate no; MLNO700628/06A1
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Project:
Client:  STARLINE S.p.A. Office:  Milan
5. Paolo d'Argon ( Bergamo)
Clients Order Numnber: bate: 29 June 2007

Order Status:  Complete

Inspection Dates .
st 06 June 2007 - Finek 13June2007.

This certificate is issued to STARLINE S.p.A. S. Paclo d'Argon Bergamo. The undersigned Surveyor to this Society did attend the work of
Messrs Statline 5.p.A. for the purpose of witnessing the FIRE TEST in accordance with EN 1SO 10497:2004 and ANSIFAPI 607 Fifth
Edition, June 2005 carried out on the following valve sefected at random from current production.

DN 50 (NPS 27) CLASS 150 Lbs-STARLINE FORGED STEEL BALL VALVE, THREE PIECES BOLTED CONSTRUCTION TYPE " CRYO STAR"
TRUNNION MOUNTED-FIGURE N. LT 106-TGG ACCORDING TO D\WG. FT 504/07E MATERIAL F316/f316 ' L '

The test conducted on the valve previously subject to hydraulic and.air test was as follow:
~The valve, in closed paosition, filled with water under presure, was put in a box and exposed to flames with an environmental

~ temperature in the region of the vaive of 750 Deg. Cto 1000 Deg. € for a period of 30 minutes minimum and established the leakage
through the valve and to atmosphore during this period. The temperature was checked by means of calorimeter cubes and flame
environment thermocouples and recorded every 30 seconds, while leakage were determined using containers coliecting the water

" leaked during burn period. After cool-down to 100 Deg. C the valve was hydrostatically tested to the low test pressure { aplicable only
Tor PN100-CLASS 600 and fower), subsequentely operated and tested at the apprppriate high test pressure in the fully open position, to
assess the pressure containing capability of the valve shell and seats. :
All the following values were determined and recorded together with temperature times and pressure as shown on manufacturer's fire
test sheet record No. FT 504/07B and fire test chart record FT 504/07C detailing the following points: :

5.1 Through-seat leakage ( high test pressure) during burn period Satisfactory
5.2 External leakage ( high test pressure ) during burn / cool down periods -Satisfactory
5.3 Through-set leakage { low test pressura) after cool down Satisfactory
5.4 Operability under high pressure from ciosed to open position Satisfactory
5.5 External leakage in fully open position at high pressure Satisfactory

The valve was subject to visual examination with satisfactory results and subsequentely sisassembled in erder to verify that valve
comprnents comply with the drawing and part list supplied by the manufacturer, while seat rings were found completely destroyed.
The manufacturer's docurmentation No. FT 504/07A erewith attached was satisfactorily checked and signed. :
The above is considered in accordance with the above mentioned specifications tequirements and therefore the valve has satisfatorily
passed the fire test.

gf

&
Mitan Office REGISIEr
Giuseppe FLORIELLO

Surveyor to Lloyd’s Ragister EMEA

A member of the Lloyd's Register Group

Lloyd's Register, its affiliates and subsidiaries and their respective officers, employzes or agents are, individually and collectively, referred 1o in this clause as the "Lioyd's
Register Group’. The Loyd's Register Group assumes no responsibility and shall not be liable to any person for any loss, damage or expense caused by reliance on the
information or advice in this decument or howsoever provided, unless that person has signed a contract with the relevant Lioyd's Reqister Group entity for the provision
of this information or advice and in that case any responsibility or liability is exclusively on the terms and conditions set out in thal contract,
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