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Technical Requirements for the Cryogenic Valves
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1 INTRODUCTION SUMMARY [F= HH]

The present delivery specification describes the requirements used by CASIPP [Institute
of Plasma Physics, Chinese Academy of Sciences] for the cryogenic valves that must
comply with the special request of purchase order. This document and the information it
contains are confidential and belong to CASIPP. They shall not be reproduced or
disclosed to any third party without CASIPP prior written consent.

AFSEMIR T CASIPP [HERFZREFE FAYIEH R MMURETTNER, DAFEXY
TTRNRRER, AXGRESSNERZVEN, BT CASIPP, KRZ& CASIPP E£LHHE
B ARENNEESREFE=TT.

2 SCOPE of REQUIREMENTS [ZE RS E]

2.1 QUALITY ASSURANCE [[ERE{RilF]

- The valve manufacturer is approved according different standards to certify the high level
of product and fabrication quality.

- EFAREAR AR GHUE, DUEBRSKFR~ mHERE.

- The valve manufacturer is necessary to demonstrate that the valves meet the requirements
in this specification such as material certificates and engineering drawings.

-BIHEFHAIUERAR T EANEHAER, MPEREB TR

- All materials used by valve manufacturer for pressure retaining parts are selected according
relevant standards or equivalent. All other materials must be listed in the general cryogenic
components catalogues and datasheets.

-1 T HE R B TR R ER A P B MR A R AR S B SRR 1% . Fr A At sk
TEIE AR B X HEIERF I .

-The supplier of the valves must provide a documented quality assurance (QA) and quality
control program (QC) to ensure that the valves will meet the technical requirements (3.3)
specified in this document.

-1 LR P D SR AR UL B R E R IE(QA) FIRE R FIFEFF(QC), IFRIR I & AX
HREIRARER,

- Helium tightness tests are performed on all cryogenic components.

FrERA AR HITREIBH N,

2.2 DOCUMENTATION [3C#%]

For each type of valve, CASIPP requires the following documentation:



T ER RS B TR I 5 AT - CASIPP Document-No: DISTRA-CV-003

X TFEMAERART], CASIPP ERRE T XM

- Drawing (2D&3D) showing dimensions with parts list.
-EZK(2d 0 3d), BRRTHMFHEE,

- Technical documentation regarding the valve and the positioner.

BRI A M

- A data sheet per valve including: the tag number, the nominal diameter, the actuator
characteristic, the plug characteristic, the flow coefficient Kv or Cyv, the flow against the valve
opening.

FOEININEER, GEAERS, ARER, WITVSENT, RERSHE RERH
Kvf Cv, BITAEMNRE.

- Providing specific tightness test report of valves.

SRR EEEEENIEIRE.

- Heat leak by thermal conductivity of solids on cryogenic valves.
RS sE.

- QA & QC documentation reporting the qualification and manufacturing of the valves.

-IEBAM ] AR AHIERY QA F1 QC 3.

- List of used materials for pressure parts and raw material, all material used to manufacture
the valves must be traceable.

JKERMMEM R ERMELIER, A BT SRR A I iE .

- Mounting, operating and maintenance instructions.

'?C%\ *;%1/E$D2E*Fiﬁﬁﬁo
2.3TECHNICAL REQUIREMENTS [Hi R E K]

2.3.1 ENVIRONMENTAL CONDITIONS [{5 FI 3R 584614

All the cryogenic control valves (Including warm control valves) will be located on the
cold box. The environmental conditions at the cold box in terms of magnetic field and
ionizing radiation are reference in APPENDIX 1. Valve components, particularly all
elastomer seals, pneumatic diaphragm actuators and positioners, must sustain these
environmental conditions:

FrEMRREHR (BROEEEEMR) BATAEL. AHEARSEEESN A HNIFE
. WA, FAIRREHEEEERHE, STRBERTHRMELIH, DFTURZXEIRE
A

> Ambient temperature [IRIE;R E]: -15°C~ +45°C
> Explosion requirement [f7ZZEK]: _NO.
»  Moisture[JZ E]: Not controlled [ O] 5]
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Fluid [;ft{&]: Helium [&] Nitrogen [&].

Service temperature [{# F5;8 & ]: 4K-470K.

Seat/Seal [ FE 22 £ #4%1]: PTFE, PCTFE, PEEK or other.

Static O-Ring [O F& ]: VITON, NBR. The material shall be compatible with environmental

services [# R 1& A TIREER A

YV V V V

> All control valves must be axial-stroke valves. All valves bonnet shall be with bellow

seal.

PRAEEGIRLRAHETER. FERITREENXARSERS.

» The bodies of the cryogenic control valves must use full penetration welds at the weld

seams and be 100% inspected using Non-Destructive Evaluation (NDE) method.
ORISR AT R L IRE LR AEBER, 7R A TH4E N (NDE) 735£ # 1T 100%46 7 o

» The materials for pressure retaining parts are 316 L or 304 L.

TR EEBHARL 316L 3 304L,

» The valves will be welded using full penetration butt welds to the process lines
(usually made of 316 L).
BWIIERALBENIERER T ZEL L(BLEE A 316L FIH).

> *The valves will be supplied with vacuum welding flanges suitable to be welded onto
the interfaces of the vacuum box. The vacuum welding flange is called @B [At—0.1/ —
0.3mm machining tolerance] in the figure 1 below, and it is located on the top of the
valve. The Vacuum flange must have a ‘groove’ or ‘lip’ for the welding on the cold box,
the weld will be of the “top edge melting” type (fusion type). Internal parts of
cryogenic valves shall be exchangeable from the top.

*BWIHREESEREZEE, BATEEIESESRNEQNL. AEBREE=ATHEHL

HFRAGB[-0.1/-03mm INTAZE], UFRIIHER. A=E=ARE— N HIE R E

B UEAHE L TIRE, RERN A TRERAGEA R (BLR). ERITHRE

AR R M TRAR o] H ik

» Some valves will be supplied with an 80 K copper thermal intercept. See APPENDIX 1.
for the requirements for each valve. The copper intercept will be supplied with 4

equally spaced through holes of diameter 4.5 mm, Th=h/3.
BLRITRIRA 8oK AL . IR 1, THERITNER., FAEL KR4
HizA 45mm FEFERFL, Th=h/3,
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@B

1 F+ 80K
copper
thermal
intercept

Figure 1: Valve dimension

» *Cryogenic valves must be designed in order to reduce heat leaks to process lines. The
manufacturer shall notice with the offer any deviation to the following figure 3 and

table based on 4 K fluid temperature without 80 K copper thermal intercept:
HERERITARITAAEBREDO R TZELNER. iR BNERNNRBERS
80K FAF ILMTERT, BT 4k AR ERM FNEAREERE, WTEMRMAR:

Heat leak
\

Figure 2
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Valve size DN 300 K max heat leaks[W]
1/8" 6 09
1/4" 8 09
3/8” 10 09
1/2” 15 09
3/4” 20 1.2

1 25 13
1"1/4 32 13
1"1/2 40 25

2" 50 34
2"1/2 65 4.5

3" 80 8.0

4" 100 114

» Pressure class (PN): 25 bar, other PN available on APPENDIX 1.
£ 1% 2% (PN {g&):25bar,

» The valves must be tested at a pressure 1.5¥PN (Test medium: Helium Gas, at ambient
temperature, holding time> 5 min). The valves must also be able to withstand full
vacuum.

BT AERNT L.2*PN EA THTUXK AR, =R T, FENE>S5 7

), WIS BRZEETIRE.

> Leaktightness: [[FZXE K]
Helium leak rate < 10 Pa.m3/s (from body to vacuum) [{®{&Z| B 55];
Helium leak rate < 107 Pa.m3/s (from body to atmosphere) [[R{AZ] A S];
Helium leak rate < 10°® Pa.m3/s across the seat when the valve is closed [{& []5 [7] By i®

FE R E;

> *Maximum allowable displacement: The valves must be able to function normally
even if the bending force results in a valve deflection of up to 3mm (for a cryogenic
valve of 875mm stem length). The supplier will provide a table of maximum allowable

bending stresses and deflections for each valve type.
*BRARFARE:BES i 1 SEBE TR SIE 3mm(X T BT E A 875mm HI{KIER
i7), BWIThARAEBIEE THE. HEFHRESHBIXBENRERALFS NN R
Ex.

> Valves are supplied with air regulator with associated filter for pneumatic actuator.

11 1EH BT TSR AR R IR = U R AR
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» Valves and components free of oil and grease or any other dirt for cryogenic fluids.

8 A ST mAE S R T SR AT RER

> Stroke time: To be proposed by the manufacturer for each nominal valve size.

T2 A RIS E N EMRRE I TBRR .

» Actuator: Pneumatic (with_8 barg max supplied air, oil and water free), some valves will
be fitted with a 24 V solenoid valve which is used to fast closing located in between the
positioner and the valve actuator. See APPENDIX 1. for the requirements for each valve.
The actuators must be able to be changed without opening the circuits.

MATR[EN(E& A 8 barg (R, TTIHAK), —L@ITHRE— 24V B#ER, AT HR&E

%Iﬂh?mﬁ%ﬁﬂﬂlﬁﬂ TErZ i, SR L, THRZEINER. HiTHROIMmEER
AT ELIBER THITER,

» Positioner: Position duplication (4-20mA), End switches (positive and negative
open/close indication, if required) for the control valves. Some positioner includes
analogues travel feedback as 4-20maA signal.

EN#EHES(4-20mA), EHBRAFFR(NFTFE). —EEMRBBEIITIERR
£ 4-20mA 55,

» In case of air or electricity fault, automatic valves (control valves and shut-off automatic

valves) must return to their failure position: either close (FC) or open (FO).
HERESSHEBHER, B0 6 R 8) A F0R B AR E AL E < F(FC) =
FTFF(FO),

» Ifindicated in APPENDIX 1, a valve must be equipped with end-switches (type: Inductive
2-wire).

MRMTFRIFFUR, @ITHAREHEPRAFX (KB BREH24).
A positive logic shall be used [ A 1E 32 45451 N1
e 7SH: will be set to 1 if the valve is 100% open.
YAZRMI] 100%FTFF, ZSH KRE A 1.

e 7ZSL: will be set to 1 if the valve is closed.

WMERIBIIKFA, ZSLKREA 1.
> Refer to APPENDIX 1 to check if fast closing, slow closing, or slow opening is required for
each valve.

® Time of opening/closing

Fast closing valve shall be able to be closed in less than 2 seconds.

In case of a control valve, if the actuator is not capable of closing the valve in less than 2
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seconds, a 3-way valve [solenoid valve] will be installed on the bleeding line in between the
positioner and the valve actuator. It will allow discharging the actuator without going
through the positioner. The failure position of these 3-way valves will connect the actuator
to the atmosphere. The manufacturer will indicate the guaranteed closing time.

RIE R N BETE 2 PR TE AL

FH=EIE, MRMATYAEREELE 2 FRKAR], WK E =R 1T Z 18]
MRS& ELE—N=RBR [B#HE]. EXARTEART EMFNER THEBII T
XL =18 R AL B RFIEHITAERE I RS .. IS BRI R RIE A < A BT [E]

e Slow opening
Slow opening valve will be able to open slowly (around 2 minutes). The manufacturer will
include a needle valve or check valve on instrument air inlet (or equivalent technical solution)
to comply with the request.
ZEFBNORITERBEEFE (KA 20 . FIEFHENFHEIOD ERE—E
W IEEE (KEFRATR) , UFEaEK,

e Slow closing
This type of valve will be able to close slowly (around 2 minutes). The manufacturer will
include a needle valve or check valve on instrument air outlet (or equivalent technical
solution) to comply with the request.
XHRIAYIR [ TIGREBRIBXREA (KA 2 08) . FIEFEENKRTS[E O L2E—)
SRS EEE (RKEFRATE) , UMFEEK.

> Reliability: The valve quality assurance period is 2 years, and the quality assurance
period starts from the valve being put into operation. The quality assurance also
includes that the control valves shall be operated for at least 10000 stroke cycles and 50
thermal cycles without replacing any of their components. After the 10000 stroke cycles,
maintenance shall be accomplished by only exchanging easily dismountable parts of the
valves whilst maintaining the valves in its original installation position.

M BITRERIEREN 2 £, REFRIENBIMRTRASTRIEFRITR, FE

FRERIEth B IR HI 1 R A R E R T4 ER T E 4217 10000 XRFZTEIAF 50

RPYEIR . 1E 10000 XHIEMEIRE, BN RBEERS TREAETEBERTK, [

RHRFFR T EHRIRR KA E.

Installation and check tools and auxiliary agents, and is listed separately.

>
RETEMEIF], FRMIIHE

» Maintainability: It is imperative that the manufacturer be able to provide spare parts for
at least 5 years.

P EXERNE, FIEREBRHEED S FHNEMH.

» The valve supplier must reply within 48 hours in case of technical or product quality
problems.
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MBI~ mAERE, WIEEEAE 48 NHASTEE.

» The following indications have to be indelibly marked on the valves and visible after
installation:
{17 EATK AAREIA THARR, REFTTN:
Name of the supplier. [t 7 7 & FR]
Serial number. [FF%515]
Nominal diameter. [AFRE1F]
Pressure rating. [ J154k]
Fluid direction. [ 77 1E]]
Valve TAG number. [{8[ 747 5]

2.4 WEADING AND LEAK TEST [(23 11451

According to regulation and construction code, any welding and non-destructive examination
will be carried-out by authorized and certified staff. The welds declared unacceptable by the
non-destructive examination must be repaired by a qualified operator. After repair, the welds
must be inspected by the same criteria and method. A leak test must be performed with
100% of helium, all the welds, gaskets and the bellow must be tested for tightness.
RIEEMFHNENE, ETEEN TR ER BIFARFIAUEA A BT, THRERIA
TE AT # i‘E’]k:Ffr% WA EElA#%E’JTaJ’E)\ml_ﬁﬁ%EO BEE, IFELTAERNR
AT EHTRE . BIA 100%THTHRNK, FrBmEeE. R MESE NS
TR MM

2.5PACKING

Valves must be packed and transported separately according to the document names listed
in APPENDIX 1. Valves with different document names cannot be mixed and placed in the
same packaging box. Installation tools, testing tools, and accessories should be packed and
transported separately.

81T AR R B 1 B A R B AR BT RS, AR AR XEERBITRE
BETE—8K#EN, HPRETRMEMNTARKERA4RMEEEH.

Particular attention will be paid to the cleanliness of the supply at delivery time. After testing
and cleaning, each valve must be individually packed in a sealed plastic bag with end caps
covering the inlet and the outlet.

TANFAER RN AEEE. WAFESE, S0RTANEMEEERH BRI
B, BRRMNnEESRITNADME A,
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2.6 REQUIRED DOCUMENTS WITH THE OFFER [$R#} SCHEZE K]

All documentation must be prepared in accordance with the relevant standards, codes and
specifications. The potential tender should provide:

PRA S 0% AR K A9 A . RSEMASE AR .. SRS AR AL

® The preliminary overall 2D drawings with dimensional constraints and nomenclature
(.dwg or .pdf).
A RTBREIFN 6 2 194025 2448 20 FEE(DWG 183 3 pdf 181)

® For each valve: DN, Kv with associated calculations according APPENDIX 1, provide
selected valve plug characteristic table (The relationship between Flow Coefficient Kv

value and Open Percent table [not curve figure]), heat leaks, actuator characteristics.
SFENITON, Kv B, RIEHX 1 #HTRTRBXTE, REEER NS ELER
#® (RERE K EHESENTEAENXREFRE [(FRM&E]), HbE, HIT=sF.

® Lists the component parts which contain polymer materials. Only materials are used

which satisfy the specified requirements for radiation dose (if necessary).

FHERRAYMRN TR, MEAREEFTENEZROME MRFR).
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3 APPENDIX 1 [ Bf# 1]

Item Tag-no qty Datas for CV calculation
Fluid Pin Pout Top Flow R R Position | Alarm Pressure
bar(a) bar(a) K rate FOorFC | feedback | module |gas filter & regulator]
als YN YN YN
1 Cv3301 1 SHe 6 597 4 100 EQ% 1:100 FC b Y h
2 Cv3302 1 SHe 6 5.97 4 75 EQ% 1:100 FC Y Y Y
3 CV3303 1 SHe 6 5.97 4 20 EQ% 1:100 FC ¥ ¥ Y
4 CV3304 1 SHe 6 5.97 4 100 EQ% 1:100 FC Y ¥ X
3 Cv3305 1 GHe 59 5.87 50 20 EQ% 1:100 FC ¥ Y ¥
6 CV3306 1 GHe 59 5.87 50 20 EQ% 1:100 FC b Y Y
7 CvV3307 1 GHe 59 5.87 50 20 EQ% 1:100 FC X Y ¥
8 CVv3308 1 SHe 6 5.97 4 250 EQ% 1:100 FC Y Y. X
9 CV3309 1 GHe 59 587 77 60 EQ% 1:100 FC h'd ¥ Y
10 CV3310 1 GHe 6 5.97 80 100 EQ% 1:100 FC ¥ ¥ ¥
SHe  Supercritical Helium
GHe Gas Helium
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