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Q1. Material:

What is the request for materials which will be used for high pressure vessel? (ex. Mechanical property)

Please describe your answer here.



Q1. Request for Materials

China General Administration of Quality Supervision, Inspection and Quarantine (AQSIQ)——Special Equipment
Catalogue (No. 114 of 2014)

Definition of the Pressure Piping:
Maximum working pressure > 0.1 MP
& Nominal diameter > 50 mm

& Media: gas, liquefied gas, steam, or liquids
have a maximum working temperature > the stan
@3bar > LHe~4.2K @1bar)

Exclusions: maximum working pressure < 1.6MPa (gauge

Definition of the Pressure Vessel:

SHINE examples:

> Pipes A/C/D: non-pressure piping

» Pipes E/F: pressure piping

auge pressure)

essure),

at are flammable, explosive, toxic, corrosive, or
d boiling point (e.g. Supercritical He~4.5K

nominal diameter < 150mm
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> Pipe B + two-phase pipe + helium tank: NO @2K, YES @4K

R

Maximum working pressure > 0.1 MPa (gauge pressure)

Volume > 30 L

Inner diameter > 150 mm
Fixed and mobile vessels
SHINE examples:

» Pipe B + two-phase pipe + helium tank: NO @2K, YES @4 K
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Q1. Request for Materials

China National Standard, Pressure Piping Code: GB/T 20801.2-2020 Part 2: Materials

8. Restrictions on the use of materials under low-temperature conditions

 Cast iron: minimum temperature > -20°C, pressure < 2.0 MPa - QB
* Carbon steel, low-temperature steel, chromium-molybdenum alloy steel, ferritic vho e N RS 3G R 5K b A

GB/T 20801.2—2020
e GB/T 20801 d

stainless steel and duplex stainless steel: minimum temperature > -101°C

* Austenitic stainless steel: may be used in cryogenic temperature, such as LHe and LH2.

When the service temperature is < -20°C, a low-temperature impact test shall be conducted.
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Nickel, Titanium, Aluminum and their alloy: minimum working Temp. as table 7 8 2 445 R
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* When bolt materials are used at low temperatures, the impact test may be exempted if the
following conditions are met:

» a) Standard fasteners made of carbon steel and alloy structural steel;

» b) Standard fasteners made of austenitic stainless steel;

» ¢) 0Cr18Ni9, 0Cr17Nil2Mo2 and their strain-hardened stainless steel fasteners, such as B8-2;
» d) 25Cr2MoV steel fasteners.



Q2. Pressure test:
What kind of pressure test are required? And how much is the pressure?

Please describe your answer here.



Q2. Pressure Test

B Special Equipment Catalogue (No. 114 of 2014 by AQSIQ)

B Pressure piping code in China

GB/T 20801-2020 Pressure Piping Code - Industrial Piping (overall pressure piping)

GBT 14976-2012 Stainless steel seamless tubes for fluid transport (steel grade description)
GBT 12459-2005 Steel butt-welding seamless pipe fittings (steel fittings description)

JB/T 12665-2016 Vacuum-insulated cryogenic pipe (commonly used in cryogenic plants)

B Pressure vessel code in China

m  GB/T 18442-2018 Stationary vacuum-insulated cryogenic pressure vessels (cryogenic pressure vessels)

m GB 150-2011 Pressure Vessels (overall pressure vessels: materials, design, fabrication, inspection)

m  TSG 21-2016 Safety Technical Supervision Regulation for Stationary Pressure Vessels (pressure vessel safety
technology)

m  GB/T 18443-2010 Performance test methods for vacuum-insulated cryogenic equipment (related testing)



Q2. Pressure Test

= GB/T 20801.1-2020 Part 1: General Rules = GB/T 20801.5-2020 Part 5: Inspection and Testing
= 4. Piping classification: safety level GC1>GC2 = 6. Inspection level: Level I > Level II > Level 111 >
> GC3 Level IV > Level V
« Industrial pressure piping, Grade GC1: e The piping inspection level shall be determined according to

> Extremely hazardous media the piping grade and severe cyclic service conditions:

> The inspection level for GC3 shall not be lower than
Level V.

> The inspection level for GC2 shall not be lower than
Level IV — The strictest grade has been adopted for

» Flammable media with design pressure > 4.0 MPa
» Design temperature > 400°C at > 4.0 MPa
» Design pressure > 10.0 MPa

* Industrial pressure piping, Grade GC2: SHINE SHINE with Level I (Visual check, penetrant,
adopted ultrasonic/radiographic)
> Between GC1 and GC3 > The inspection level for GC1 shall not be lower than
» For conventional piping, design pressure is 1.0 Level II. LA L L
MPa to 10.0 MPa o pr—
e Industrial pressure piping, Grade GC3: Note: .
> Transports non-toxic, non-flammable fluid media 1. Butt cirlcu_m_fererr:Fial\(I welciz OWith —
) o nominal piping thickness =30mm | P —
» Design pressure < 1.0 MPa at > -20°C shall use radiographic testing

nominal piping thickness >30mm inspection for pressure
may use ultrasonic testing instead || piping/vessel

of radiographic testing : e | v [ w | w




Q2. Pressure Test

= References: Pressure Piping Code (GB/T 20801-2020), Cryogenic Pressure Vessels (GB/T 18442-
2018), as well as ASME B31.3 from the U.S.

= Design pressure: > maximum working pressure (when safety valve over pressure), ~1.05 times may be
used

= Test pressure: 1.1~1.33 times the design pressure

= China Industry Code for Safety valve:
» Leakage pressure: > 90% of set pressure
* Gas overpressure: 110% of set pressure
* Liquid overpressure: 115% of set pressure
 Fire-case overpressure:120% of set pressure

Upstream
view

= Acceptance code

* SHINE Cryomodules (Vacuum chamber/Cryogenic
pipeline/Cavity string): acceptance mainly by reference to
the GC2 class industrial piping code from Pressure Piping
Code (GB/T 20801-2020)



Q2. Pressure Test

Design pressure: >= maximum working pressure (under
safety valve over pressure), 1.05 times may be used
Test pressure: 1.1 to 1.33 times the design pressure

Vessel E . OoD/ID Operating ?Dperatlng Sa_fety valve Design Factory test R K
/Piping unction (mm) Temp.(K) ressure setting pressure pressure (barA) pressure emarks
(BarA) (barA) (barA)
Vacuum | Insulating 966 / 946 -20- 40°C <1.0E-4Pa 1.5 1.75 2.0
chamber vacuum
LineA | 2.3 K supply 60.4 / 54.8 2.3-5.5 (Mai£7 0) 10.0 15.0 17.0 Minimum test pressure
. 1.6bar @ 4.6K 2.0 @300K
LineB 2.0 K return 312 /300 2.0-4.6 0.031bar @ 2K 3.0 @4 5K 4.0 4.5
LineC | 4.5 K supply 60.4 / 54.8 5.5 3'9 10.0 15.0 17.0 Minimum test pressure
(Max=7.0)
LineD | 8.0 Kreturn 63.5/50.8 7.0 3'9 10.0 15.0 17.0 Minimum test pressure
(Max=7.0)
Test pressure shall follow the
LineE 35 K supply 60.4 / 54.8 40 18.0 21.0 235 26.0 steel-aluminum joint design
pressure of 2.5 MPa (gauge)
Test pressure shall follow the
LineF 55 K return 63.5/52.5 50 18.0 21.0 23.5 26.0 steel-aluminum joint design
pressure of 2.5 MPa (gauge)
. Two-phase 1.6bar @ 4.6K 2.0 @300K
LineG line 101.6 / 97.4 2.0-4.6 0.031bar @ 2K 3.0 @4 5K 4.0 4.5
Warm-
. 2.6bar @ 4.6K
LineH up/cool- 42.0/39.0 2.0-4.6 0.031bar @ 2K - 4.0 4.5

downline




Q2. Pressure Test: Details in the Code

GB/T 20801.5-2020 Part S: Inspection and Testing
9. Testing:

 Test preparation:

(SHINE example h
Design pressure: 0.40 MPa. 2.00MPa
Test pressure: 0.46 MPa. 2.30MPa
Pressure gauge range: 4.60 MPa p

» Complete piping inspections (radiographic, ultrasonic, penetrant, magnetic particle)

» Except for joints previously tested in accordance with this code, all joints shall not be covered with insulation so they can
be inspected during the pressure test. If an alternative pressure test is to be performed, all joints shall not be primed or

painted.

» For piping conveying steam or gas, temporary supports shall be added where necessary to support the weight of the test

fluid.

» Pressure gauges: use two calibrated and qualified pressure gauges with the same range. The gauge range shall be 1.5 to 3
times the test pressure, preferably 2 times the test pressure. Gauge accuracy shall be no lower than Class 1.6, and dial

diameter shall be at least 100 mm.
e Test requirements for pressure test:

» The pressure holding time for the pressure test shall be at least 10 minutes, and all joints and connections shall be

checked for leakage and other abnormalities.

» The pressure test shall be performed after all heat treatment has been completed.
» When the pressure test is performed near the metal ductile-brittle transition temperature, the possibility of brittle fracture

shall be considered.



Q2. Pressure Test: Details in the Code

fSHINE example
= GB/T 20801.5-2020 Part S: Inspection and Testing Design pressure: 0.40 MPa. 2.00MPa

9. Testino: test Test pressure: 0.46 MPa. 2.30MPa
- - 1€sung: pressure tes Initial inspection pressure: 0.23MPa. 1.15 MPa

Step pressure: 0.05 MPa. 0.23MPa

Pressure relief: 0.51 MPa. 2.53MPa )
 Hydraulic Pressure Test ;\/

» The test fluid should generally be clean water. When testing austenitic stainless-steel pi in%, or piping connected to
austenitic stainless-steel components or vessels, the chloride ion content in the water shall not exceed 50 mg/L. If
water adverselﬁ affects the piping or process and may damage the piping, another suitable non-toxic liquid may be
used. When a flammable liquid 1s used for testing, its flash £01_nt shall not be lower than 49°C, and the surrounding
test environment shall be considered. The fluid temperature during testing shall be at least 5°C;

» The hydrostatic test pressure at any point in the system shall be no less than 1.5 times the design pressure;

» When the piping test pressure is greater than the vessel test pressure, the piping cannot be isolated from the vessel,
and the vessel test pressure is not less than 77% of the piping test pressure calculated by Formula (1), testing may be
performed at the vessel test pressure with approval from the owner or designer.

~

. +=1.5pS,/S, ceseesiiieisiiieisenneee (] )
e Pneumatic Pressure Test P P>

> A pressure relief device shall be installed during testing, and its set pressure shall not be higher than 1.1 times the
test pressure

» For metal piping subject to internal pressure, the pneumatic test pressure shall be 1.15 times the design pressure; for
vacuum piping, the test pressure shall be 0.2 MPa.

» A preliminary test shall be performed before testing, and the preliminary test pressure should be 0.2 MPa.

» During testing, pressure shall be increased slowly in stages. When pressure reaches 50% of the test pressure, an
initial inspection shall be performed. If no abnormality or leakage is found, continue 1nc'reasmgl pressure in 10%
test-pressure increments; each stage shall have sufficient holding time to balance piping strain, until the test pressure
is reached. Then reduce pressure to the design pressure and check for leakage.




Q3. Industrialization:

How to harmonize each regions/country (how industries comply to foreign pressure vessel codes)?

Please describe your answer here.



Q3. Industrialization

B Special Equipment Catalogue (No. 114 of 2014 by AQSIQ)

B Pressure piping code in China

GB/T 20801-2020 Pressure Piping Code - Industrial Piping (overall pressure piping)
GBT 14976-2012 Stainless steel seamless tubes for fluid transport (steel grade description)
GBT 12459-2005 Steel butt-welding seamless pipe fittings (steel fittings description)

JB/T 12665-2016 Vacuum-insulated cryogenic pipe (commonly used in cryogenic plants)

B Pressure vessel code in China

m  GB/T 18442-2018 Stationary vacuum-insulated cryogenic pressure vessels (cryogenic pressure vessels)

m GB 150-2011 Pressure Vessels (overall pressure vessels: materials, design, fabrication, inspection)

m  TSG 21-2016 Safety Technical Supervision Regulation for Stationary Pressure Vessels (pressure vessel safety
technology)

m  GB/T 18443-2010 Performance test methods for vacuum-insulated cryogenic equipment (related testing)



Q3. Industrialization

= ASME B31.3 Process Piping- pressure piping classification: Fluid service & Piping materials

~\

Category D Fluid Service- fluid service that meets all of the following conditions:

€ The conveyed fluid is, by definition, nonflammable, nontoxic, and not harmful to humans;

€ Design gauge pressure does not exceed 1030kPa (150 psi)

€ Design temperature does not exceed 186°C(366° F)

€ The fluid temperature caused by reasons other than atmospheric conditions is not below -29°C (-20° F).

Elevated Temperature Fluid Service - fluid service inwhich the metal temperature of the piping is continuously equal to or greater than Tcr,the temperature
corresponding fo the basic allowable stress value for welded base metal governed by creep rate or stressrupture criteria.

Category M Fluid Service - a service inwhich human exposure to fluid leakage has consequences; inhalation of or bodily contactwith even a very small
leakage of toxic fluid can cause serious and difficult-to-cure injury, even if treatment is provided promptly.

Category K High PressureFluid Service — fluid service specified by the owner to be designed and constructed according to the relevant standards in B31.3

Category U High Purity Fluid Service - fluid service for which fabrication, inspection, examination,and testing methods beyond the code are selected due
to product cleanliness control requirements.The term is used for other specific purposes such as high-purity, ultra-high-purity, hygienic, orsterile piping
systems.

Normal Fluid Service — the fluid service for most piping governed by this code; that is, service not governed by the provisions for Category D, Category M,
elevated temperature, high pressure,or high purity fluid service.

Category A nonmetallic pipe and fittings: thermoplastic pipe(such as polyethylenePE pipe), reinforced thermosetting resin(RTR), reinforced plastic mortar
(RPM)
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Q3. Industrialization

2.3K Inlet
Pipe A

= Referring to the ASME B31.3 pressure piping code: -
LCLS-II cryogenic lines belongs to normal fluid service
piping by optimizing the whole SC Linac working pressure

5K Inlet

e
Circuit Lines Description Sk
2K piping Lines A (supply) Provides 2K liquid helium to the cavities with a valve for liquid ?
through G (two- supply in each module. The RF cavities are maintained within the 1.8 L
phase pipe) to B K to 2.1 K range by means of a stagnant bath of saturated liquid bs
(return) helium feams) o
Cool-down Lines A (supply) A cool-down/warm-up valve and closed-ended piping for cool-down
/warm-up through H and then | /warm-up of individual module, to provide high thermal gradient
G (two-phase pipe) | during cool-down through 9.2 K transition temperature to minimize
to B (return) flux trapping
5 K piping Lines Cto D A helium circuit in the temperature range of 5 K to 8 K, provides a

low temperature thermal intercept for the support posts, RF power
coupler, and instrumentation wires

45 K piping Lines E to F A helium circuit in the temperature range of 35 K to 55 K, provides
conductive thermal intercepts to the thermal radiation shield, and to NOTES (UNLESS OTHERWISE SPECIFIED) :
t iezo actuator wires sing, RF pow r, HOM
uner piezo actuator wires :uulln.)usmb RF p\f\\erwuplel HOM | ALL PROCESS PIPING SHALL BE 1N ACCORDANCE T0 THE ASME B31.3
absorbers, cryogenic valves, and instrumentation wires PROCESS PIPING CODE FOR NORMAL FLUID SERVICE. —_— - L
E O = z 3 2. AS PART OF FERMIILAB'S ACCEPTANCE CRITERIA. MATERIAL 1 i @ ~— G 3 \7\\
Line Description Coordinates | Operating Design Pressure CERTIFICATIONS MUST BE SUPPLIED. THE WELDMENT WILL 2 Vs \ D P
NOT BE ACCEPTED WITHOUT MATERIAL CERIFICATIONS. | B 1 (Do) [ 3 ﬁﬁ"‘ T
(X, Y) [mm] | pressure [bar] [bar] B N - v el | | - o ‘
3. THE FOLLOWING DOCUMENTS SHALL BE SUPPLIED WITH ‘ m -
S ] e 5 DELIVERY AND WELDMENT. 4 T Eowd | (e '"Ll
A | 22K supply 219, 125.5 3.0 20.0 A. WELD PROCEDURE SPECIFICATIONS (WPS). ‘ - A —o—da’ A= | - J .
B. PROCEDURE QUALIFICATION RECORDS (PQR). -
-~ C. WELDER PREFORMANCE QUALIFICATIONS (WQOPI) .
B HGRP 0, 0 0.031 2.05 warm/ 4.0 CO]d D. EXAMINATION REPORT. 1
C 4:"1(51113},‘1\" 2255, 6.5 3.0 20.0 4. PROCESS PIPING TO BE LEAK CHECKED IN ACCORDANCE TO EDOO0O3252.
- 5. WELDMENT SHALL BE FREE OF DIRT, GREASE, Ol
D | 55Kreturn -252,-1440 |28 20.0 AND CHIPS.
8. WELDMENT SHALL BE FREE OF ALL SHARP EDGES,
E 35 K supply 355, -31.0 37 20.0 CORNERS AND BURR A MAXIMUM OF O.SMM X 45°
’ S bz = IS ALLOWED.
F 55 K return -367,-30.2 27 20.0 7. TEMPERATURE AT BIMETALLIC INTERFACE NOT TO EXCEED 130°C.
THERMAX TEMPERATURE SENSING STICKER MUST NOT BE REMOVED.
DESTROYED OR DEFACED.
G 2 K-2 phase 0.031 2.05 warm/ 4.10 cold
8. ITEMS #5 TO BE SUPPLIED BY FERMILAB. 3 oSy
BRSNS 5 4
H Cool-down/warm-up 3 20 9. INTERNAL PRESSURE TEST IN ACCORDANCE TO ASME B31.3 SRmennmimme
REQUIREMENT FOR A 20 BAR MAWP. e ——————————




Q3. Industrialization

= Referring to the ASME B31.3 pressure piping code: LCLS-II cryogenic lines belongs to normal
fluid service piping by optimizing the whole SC Linac working pressure

4.4 Welding
All welding process, inspection and testing of the cryogenic pipes must be in accordance to the ASME
B31.3 Process Piping code for Normal Fluid Service. The welding of the support brackets and the
HGRP structural welds shall be in accordance with the latest revision of ANSI/AWS D1.6, structural
welding code for stainless steel, and the lengths and spacing of the welds shall meet the requirements
as specified in the drawings. All welders shall be qualified to the ASME BPVC section IX. A weld map
which includes each weld, welder performing the weld, by which WPS, and dated inspector signature

shall be provided. All welds must conform to size called out on print. The welding filler material for
stainless-to-stainless joint shall be ER308.

In addition to code requirements the vendor shall inspect interior of all pipe welds with a borescope.
Vendor shall provide photographic documentation of borescope inspection of all interior welds as
soon as the photos are taken.



Q4. Welding:

Which kind welding test requested?

Please describe your answer here.



Q4. Request for Welding Test

= GB/T 20801.1-2020 Part 1: General Rules = GB/T 20801.5-2020 Part 5: Inspection and Testing
= 4. Piping classification: safety level GC1>GC2 = 6. Inspection level: Level I > Level II > Level 111 >
> GC3 Level IV > Level V
« Industrial pressure piping, Grade GC1: e The piping inspection level shall be determined according to

> Extremely hazardous media the piping grade and severe cyclic service conditions:

> The inspection level for GC3 shall not be lower than
Level V.

> The inspection level for GC2 shall not be lower than
Level IV — The strictest grade has been adopted for

» Flammable media with design pressure > 4.0 MPa
» Design temperature > 400°C at > 4.0 MPa
» Design pressure > 10.0 MPa

* Industrial pressure piping, Grade GC2: SHINE SHINE with Level I (Visual check, penetrant,
adopted ultrasonic/radiographic)
> Between GC1 and GC3 > The inspection level for GC1 shall not be lower than
» For conventional piping, design pressure is 1.0 Level II. LA L L
MPa to 10.0 MPa o pr—
e Industrial pressure piping, Grade GC3: Note: .
> Transports non-toxic, non-flammable fluid media 1. Butt cirlcu_m_fererr:Fial\(I welciz OWith —
) o nominal piping thickness =30mm | P —
» Design pressure < 1.0 MPa at > -20°C shall use radiographic testing

nominal piping thickness >30mm inspection for pressure
may use ultrasonic testing instead || piping/vessel

of radiographic testing : e | v [ w | w




Q4. Request for Welding Test

= GB/T 20801.4-2020 Part 4: Fabrication and Installation
= 7. Basic welding requirements

 Welding Methods

» Carbon steel and alloy steel welding: shiclded metal arc welding, gas tungsten arc welding, gas metal arc welding, submerged arc welding, or
gas welding;

» Aluminum and aluminum alloy welding: gas tungsten arc welding or gas metal arc welding;

> Copper and copper alloys, titanium and titanium alloys, zirconium and zirconium alloys welding: gas tungsten arc welding; brass may also
use oxyacetylene welding (gas welding);

» Nickel and nickel alloys welding: shielded metal arc welding, gas tungsten arc welding, gas metal arc welding, or submerged arc welding.

« Welding Inspection: Determine the piping inspection level by piping class and severe cyclic conditions (I > II > [II> IV > V)

» a) GC3 inspection level shall be no lower than Level V
» b) GC2 inspection level shall be no lower than Level IV =» The strictest grade has been adopted for SHINE, Level |
» ¢) GC1 inspection level shall be no lower than Level 11

» Weld Repair

» Before repair, analyze the cause of the defect and propose corresponding repair measures. Nondestructive examination may be used for
confirmation when necessary.

» When repair requires weld build-up, a qualified welding procedure shall be used and welding shall be performed by a qualified welder. The
groove shape and dimensions at the repair weld location shall prevent welding defects and facilitate welding.

» When the number of repairs at the same location (overlapping weld-repair filler metal area) exceeds two, repair measures shall be
reformulated and may be carried out only after approval by the technical person in charge of the welding organization.

» After repair, re-inspection shall be performed using the original method, and the repair and inspection records shall be included in the hand over
technical documents.



Q5. Testing:

What kind of tests are required for the completed high pressure vessel?

Please describe your answer here.



Q5. Testing for Completed Vessel

(SHINE example
= GB/T 20801.5-2020 Part S: Inspection and Testing Design pressure: 0.40 MPa, 2.00MPa
. Test pressure: 0.46 MPa, 2.30MPa
= 9. Testing: Pressure gauge range: 4.60 MPa
 Test preparation: ;"/

» Complete piping inspections (radiographic, ultrasonic, penetrant, magnetic particle)

» Except for joints previously tested in accordance with this code, all joints shall not be covered with insulation so they can
be inspected during the pressure test. If an alternative pressure test is to be performed, all joints shall not be primed or
painted.

» For piping conveying steam or gas, temporary supports shall be added where necessary to support the weight of the test
fluid.

» Pressure gauges: use two calibrated and qualified pressure gauges with the same range. The gauge range shall be 1.5 to 3
times the test pressure, preferably 2 times the test pressure. Gauge accuracy shall be no lower than Class 1.6, and dial
diameter shall be at least 100 mm.

 Test requirements for pressure test:

» The pressure holding time for the pressure test shall be at least 10 minutes, and all joints and connections shall be checked
for leakage and other abnormalities.

» The pressure test shall be performed after all heat treatment has been completed.

» When the pressure test is performed near the metalductile-brittle transition temperature, the possibility of brittle fracture
shall be considered.




Q5. Testing for Completed Vessel

= GB/T 20801.5-2020 Part 5: Inspection and Testing SHINE example
. Design pressure: 0.40MPa. 2.00MPa
= 9. Testing: Leak pressure:  0.40MPa. 2.00MPa

* Pressure test: hydraulic pressure test & pneumatic pressure test

* Leak test:
» The leak test shall be conducted after the pressure test has passed. Air should preferably be used as the test medium;
» The leak test pressure shall be the design pressure;
» The leak test may be carried out together with the commissioning run;

» The leak test shall focus on valve packing glands, flanges or threaded connections, vent valves, exhaust valves,
drain valves, etc. The test is considered qualified if no leakage is found using a foaming agent;

» Pipelines that have passed the pneumatic test and have not been dismantled after the test may be exempted from the
leak test.

* Vacuum test:

» After passing the pressure test, vacuum pipeline systems shall also undergo a 24-hour vacuum test in accordance
with the design documents. The pressure rise rate shall be < 5%.

» The pressure rise rate is calculated according to the following formula: pP_p
* AP = pressure rise rate over 24 hours (%) AP = —=—1x100%
* P, = 1nitial test pressure R
* P, = final test pressure



Backup Slides



(SHINE example

QZ. Pressu re TeSt Nominal pressure: 0.2 MPa, 1.0MPa, 1.8 MPa

Shell test pressure: 0.3 MPa, 1.5 MPa, 2.7 MPa
Note: All above valves are in the valve box
cryogenic plant)

(
_J
m GB/T 20801.4-2020 Part 4: Fabrication and Installation ;\/

= 5. Inspection and acceptance of piping components and pipe supports: valve testing
» Valves shall undergo shell pressure tests and sealing tests according to the following requirements:

~\

» a) Valves used for GC1 class piping shall each undergo shell pressure testing and sealing testing.
> b) For valves used for GC2 class piping, 10% of each batch shall be sampled,and at least one valve shall be tested.
» c¢) For valves used for GC3 class piping, 5% of each batch shall be sampled, and at least one valve shall be tested.

* The valve shell test pressure shall be 1.5 times the nominal pressure. The sealing test should be performed at

nominal pressure. Holding time and sealing-surface leakage rate shall comply with the applicable standards.
Valve test records shall be completed for valves that pass testing.

* During hydrostatic testing of stainless-steel valves, chloride ion content in the water shall not exceed 100 ppm.

* With approval from the designer or owner, gate valves with nominal pressure < PN100 and nominal diameter
> 600 mm may be pressure-tested together with the system. The gate sealing test may be inspected by methods
such as color printing.

» Safety valves shall be commissioned at the set pressure specified in the design documents. Each safety valve
shall undergo at least 3 opening and closing tests, and safety valve setting records shall be completed.



Q3. Industrialization

ASME B31.3 Category K high-pressure fluid service piping: inspection and testing

* (a) Except as permitted in (b) below, all circumferential welds, longitudinal welds, and branch connection welds

* (b) When specified by the engineering designand approved by the owner, ultrasonic examination may be used
instead of radiographic examination for welds with nominal thickness >= 13 mm (in).
* (c¢) Radiographic or ultrasonic examination of welds shall not be used as a substitute for in-process examination.
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Q3. Industrialization

= ASME B31.3 Category K high-pressure fluid service piping: inspection and testing

7

C Before initial operation, each piping system shall undergo a leak test )

(a) Except for bolted joints, individual gaskets used during final assembly, and pressure relief devices used during operation, each
piping component and weld shall be separately subjected to hydrostatic or pneumatic leak testing. The testing organization shall ensure
that adequate protective measures are in placeduring leak testing to prevent injury and property damage caused by flying fragments,
shock waves, and other possible consequences in a pressure system.

(b) In addition to the requirementsin (a), excluding pressure relief devices used during operation, the installed pipingsystem shall also
\undergoa leak test at a pressurenot less than 110% of the design pressure to ensure tightness, except as statedin (c) below.

Vs

(c) If the leak test required in (a) has already been performed on the installed piping system,the additional test in (b) is not required.

(d) With owner approval, pressure relief devices used during operation may be included in the leak testin (b). The leak test pressure
maybe reduced to prevent operation or damage of the pressure reliefdevices, but shall not be lower than 90% of the set pressure
ofthe pressure relief devices in the system.

o

[ (e) For closure welds, the leaktest required in (a) may be usedin place of the examination performedaccording to K345.2.3 (¢).
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