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Amendment No.:                 Reviewed by:              Date: 
 
_________________              _____________             _______________ 
 
_________________              ______________            ________________ 
 
Lab Property Number(s):n/a __________________________________________________  
Lab Location Code: 426 ___________________________ (obtain from Safety Officer)  
Purpose of Vessel(s): To hold TPC in liquid argon ___________________________  
 ____________________________________________________________________________  
Vessel Capacity/Size:550 liter ____  Diameter:30” _______ Length: 50” _________  
Normal Operating Pressure (OP) 2 psig ________  
MAWP-OP = 30 – 2 = 28 __ psig 
 
List the numbers of all pertinent drawings and the location of the originals.  
 
Drawing # Location of Original 
PHPK 07-2032-6500 _________________  PHPK Technologies ___________________________  
9219.000-MD-44703 _______________  FNAL CAD System __________________________  
 ________________________________   _________________________________________  
 ________________________________   _________________________________________  
 ________________________________   _________________________________________  
 ________________________________   _________________________________________  
 
2. Design Verification 
 
 Is this vessel designed and built to meet the ASME BPVC or “Experiment 

Vessel” requirements? 
 Yes_X____ No_____. 
 

If “No” state the standard that was used _________________. 
Demonstrate that design calculations of that standard have been made 
and that other requirements of that standard have been satisfied. 
Skip to part 3 “system venting verification.” 

 
Does the vessel(s) have a U stamp?  Yes___X__ No__ ___.  If "Yes", 
complete section 2A; if "No", complete section 2B. 

 
A. Staple photo of U stamp plate below. 

 Copy "U" label details to the side   
  Copy data here: 

 CERTIFIED BY PHPK TECHNOLOGIES 

 COLUMBUS, OHIO 43204 

 30 PSI AT 100 F 

 MAX. ALLOWABLE WORKING PRESSURE 

 15 PSI AT 100 F 

 MAX ALLOWABLE EXTERNAL WORKING PRESSURE 

 -320 F AT 30 PSI 

 MIN. DESIGN METAL TEMPERATURE 

 SERIAL NO 4821, YEAR BUILT 2007 
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Figure 1.  ASME Code:  Applicable Sections   

2B. 

Summary of ASME Code 
 
 
  CALCULATION RESULT 
  (Required thickness or stress 
 Reference ASME level vs. actual thickness 
Item Code Section calculated stress level) 
 
 ___________________   ____________________________   _____________ vs ___________  
 ___________________   ____________________________   _____________ vs ___________  
 ___________________   ____________________________   _____________ vs ___________  
 ___________________   ____________________________   _____________ vs ___________  
 ___________________   ____________________________   _____________ vs ___________  

THE	
  LArIAT	
  Cryostat	
  IS	
  A	
  CODE	
  STAMPED	
  ASME	
  
VESSEL.	
  	
  THIS	
  SECTION	
  IS	
  NOT	
  REQUIRED.	
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3. System Venting Verification  Provide the vent system schematic.  
 
 Does the venting system follow the Code UG-125 through UG-137?   

Yes_X__ No___  
 
 Does the venting system also follow the Compressed Gas Association 

Standards S-1.1 and S-1.3? 
 Yes __X___ No_____  
 
 A “no” response to both of the two proceeding questions requires a 

justification and statement regarding what standards were applied to 
verify system venting is adequate. 

 
 List of reliefs and settings: 
 

Manufacturer Model # Set Pressure Flow Rate Size 

FIKE
 

SRL BT
 

30 PSIG
 

10,356 lb/hr argon
 

2 inch
 

     

     

     

     

     
 
4. Operating Procedure 
 
 Is an operating procedure necessary for the safe operation of this 

vessel? 
  Yes_____  No__X___    (If "Yes", it must be appended) 
 
5. Welding Information 
 
 Has the vessel been fabricated in a non-code shop?  Yes_____ No___X__ 

 If "Yes", append a copy of the welding shop statement of welder 
qualification (Procedure Qualification Record, PQR) which 
references the Welding Procedure Specification (WPS) used to weld 
this vessel.  

 
6. Existing and Unmanned Area Vessels 
 
 Is this vessel or any part thereof in the above categories?   
 Yes_____  No___X____ 
 

If "Yes", follow the requirements for an Extended Engineering Note for 
Existing and Unmanned Area Vessels. 
 

7. Exceptional Vessels 
 
 Is this vessel or any part thereof in the above category?   
 Yes_____  No____X___ 
 

If "Yes", follow the requirements for an Extended Engineering Note for 
Exceptional Vessels. 
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THIS VESSEL CONFORMS TO FERMILAB ES&H MANUAL          
CHAPTER 5031 

Vessel Title   

Vessel Number   

Vessel Drawing No.   

Maximum Allowable Working Pressure (MAWP) 

Internal Pressure   

External Pressure   

Working Temperature Range   ˚F   ˚F 

Contents   

Designer / Manufacturer   

Test Pressure (if tested at Fermilab) Acceptance Date   

  PSIG, Hydraulic   Pneumatic   

Accepted as conforming to standard by 

   

Of Division / Section / Center    

 

NOTE:  Any subsequent changes in content, pressures, temperatures, valving, etc., 
which affect the safety of this vessel shall require another review and test. 

 

 Figure 2.  Sample of sticker to be completed and placed on vessel. 
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LArIAT	
  Cryostat	
  Description	
  
	
  
The	
  LArIAT	
  cryostat	
   is	
  a	
  550	
   liter	
   liquid	
  argon	
  cryostat	
  with	
  a	
  30	
  psig	
  MAWP	
  (45	
  
psid	
   relative	
   to	
   the	
   insulting	
   vacuum)	
   and	
   the	
   inner	
   vessel	
   is	
   a	
   stamped	
   ASME	
  
pressure	
   vessel.	
   	
   The	
   cryostat	
   is	
   vacuum	
   insulated	
   except	
   for	
   a	
   large	
   room	
  
temperature	
  flange	
   located	
  on	
  top	
  of	
  the	
   inner	
  vessel.	
   	
  The	
  inner	
  vessel	
  contains	
  a	
  
small	
  Liquid	
  Argon	
  Time	
  Projection	
  Chamber	
  (LArTPC).	
  	
  The	
  cryostat	
  will	
  be	
  located	
  
in	
  the	
  Fermilab	
  Test	
  Beam	
  in	
  the	
  MC7	
  enclosure	
  and	
  the	
  charged	
  particle	
  beam	
  will	
  
be	
  used	
  to	
  calibrate	
  and	
  characterize	
  LArTPC	
  response	
  and	
  develop	
  software	
  tools	
  
without	
   relying	
   solely	
   on	
   simulations.	
   	
   	
   The	
   cryostat	
   and	
   LArTPC	
   detector	
   were	
  
originally	
   used	
   for	
   the	
   ArgoNeuT	
   experiment	
  which	
  was	
   located	
   upstream	
   of	
   the	
  
MINOS	
   near	
   detector.	
   	
   The	
   original	
   pressure	
   vessel	
   engineering	
   note	
   is	
   in	
   the	
  
appendix.	
   	
   Due	
   to	
   the	
   vessel	
   modifications	
   and	
   location	
   change	
   a	
   new	
   pressure	
  
vessel	
   engineering	
   note	
   has	
   been	
   created.	
   	
   A	
   30	
   inch	
   diameter	
   cold	
   flange	
   on	
   the	
  
inner	
  vessel	
  and	
  corresponding	
  42	
  inch	
  diameter	
  flange	
  on	
  the	
  vacuum	
  jacket	
  allow	
  
access	
   to	
   the	
  LArTPC.	
   	
  The	
  cold	
   flanges	
  are	
  sealed	
  with	
  double	
  metallic	
   c-­‐seals.	
   	
  A	
  
vacuum	
   is	
   maintained	
   between	
   the	
   concentric	
   c-­‐seals	
   to	
   monitor	
   for	
   leakage.	
  	
  
Trapped	
  volumes	
  reliefs	
  protect	
  the	
  seal	
  monitoring	
  spaces.	
  	
  	
  	
  	
  
	
  	
  	
  
The	
   cryostat	
   was	
   modified	
   for	
   LArIAT	
   by	
   PHPK	
   who	
   fabricated	
   the	
   cryostat	
  
originally.	
  	
  Figure	
  1	
  shows	
  the	
  modified	
  cryostat.	
  	
  This	
  modification	
  was	
  performed	
  
as	
  a	
  “R”	
  stamp	
  alteration.	
  	
  The	
  alteration	
  consisted	
  of	
  the	
  following:	
  

(1) Addition	
  of	
  a	
  1-­‐1/2	
  inch	
  diameter	
  inner	
  vessel	
  bottom	
  drain	
  terminated	
  by	
  a	
  
3-­‐3/8	
  inch	
  diameter	
  conflat.	
  	
  	
  

(2) Addition	
  of	
  a	
  6	
   inch	
  diameter	
   inner	
  vessel	
   side	
   flange	
  populated	
  by	
   two	
  2-­‐
3/4	
  inch	
  diameter	
  conflats	
  with	
  a	
  	
  corresponding	
  14	
  inch	
  diameter	
  flange	
  on	
  
the	
  vacuum	
  jacket	
  to	
  allow	
  access	
  to	
  the	
  6	
  inch	
  diameter	
  inner	
  vessel	
  flange.	
  	
  	
  

(3) An	
  eleven	
   inch	
  diameter	
  excluder	
   to	
  displace	
   liquid	
  argon	
  upstream	
  of	
   the	
  
LArTPC	
  with	
   a	
   corresponding	
   16-­‐1/2	
   inch	
   diameter	
   Conflat	
   flange	
   on	
   the	
  
vacuum	
  jacket	
  to	
  allow	
  for	
  mounting	
  of	
  a	
  titanium	
  beam	
  window.	
  	
  A	
  separate	
  
vacuum	
  window	
  engineering	
  note	
  documents	
  the	
  titanium	
  beam	
  window.	
  	
  	
  	
  	
  	
  

	
  
Cryostat	
  Relief	
  Requirements	
  
	
  
The	
   required	
   ASME	
   relief	
   device	
   is	
   a	
   2	
   inch	
   diameter	
   rupture	
   disk	
   set	
   at	
   30	
   psig	
  
(PSE-­‐201-­‐A).	
  	
  A	
  spring	
  operated	
  relief	
  valve	
  (PSE-­‐202-­‐A)	
  and	
  an	
  actuated	
  cryogenic	
  
valve	
  (PCV-­‐220-­‐A)	
  provide	
  operational	
  pressure	
  relief.	
  	
  
	
  
The	
  cryostat	
  is	
  connected	
  to	
  two	
  pressure	
  sources:	
  

(1) Liquid	
   argon	
   flows	
   from	
   a	
   dewar	
   outside	
   MC7	
   thru	
   a	
   filter	
   and	
   into	
   the	
  
cryostat.	
  	
  This	
  argon	
  supply	
  dewar	
  has	
  its	
  primary	
  reliefs	
  set	
  at	
  100	
  psig.	
  	
  	
  	
  

(2) Filter	
   regeneration	
   is	
   accomplished	
   by	
   either	
   argon	
   vapor	
   from	
   the	
   liquid	
  
argon	
  dewar	
   located	
  outside	
  MC7	
  or	
  2%	
  hydrogen/98%	
  argon	
   from	
  a	
   tube	
  
trailer.	
   	
   Its	
  possible	
  to	
  valve	
  the	
  regeneration	
  gas	
  into	
  the	
  cryostat	
  although	
  
that	
  would	
  be	
  an	
  operational	
  upset.	
  

(3) The	
  attached	
  filter	
  pressure	
  vessel	
  which	
  has	
  its	
  reliefs	
  set	
  at	
  100	
  psig.	
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Cryostat	
  Filling	
  
	
  
In	
  the	
  LArIAT	
  ODH	
  analysis	
  the	
  maximum	
  flow	
  rate	
  that	
  the	
  LAr	
  supply	
  dewar	
  can	
  
provide	
   to	
   the	
   cryostat	
   is	
   8,232	
   lb/hr.	
   	
   This	
   calculation	
   is	
   shown	
   in	
   the	
   appendix.	
  	
  
This	
  maximum	
  flow	
  rate	
  calculated	
  is	
  conservative	
  because	
  it	
  assumes	
  single	
  phase	
  
liquid	
  in	
  the	
  piping.	
  	
  In	
  reality	
  the	
  pressure	
  reduction	
  and	
  heat	
  input	
  would	
  generate	
  
vapor	
  which	
  would	
  reduce	
  the	
  flow	
  area	
  available	
  for	
  liquid	
  such	
  that	
  the	
  mass	
  flow	
  
rate	
  would	
  be	
  reduced.	
   	
  The	
  worst	
  relief	
  case	
  is	
  then	
  for	
  this	
  maximum	
  liquid	
  flow	
  
rate	
  delivered	
  to	
  the	
  cryostat	
  to	
  be	
  relieved	
  as	
  room	
  temperature	
  vapor.	
  	
  	
  
The	
   rupture	
  disc	
   capacity	
   is	
   calculated	
  using	
   the	
  methods	
   found	
   in	
  Fike	
  Technical	
  
Bulletin	
   8102.	
   	
   For	
   critical	
   flow	
   the	
   vapor	
   capacity	
   is	
   calculated	
   in	
   the	
   following	
  
manner	
  	
  
	
  

𝑊 =
𝐴×𝐾!×𝐶×𝑃

𝑇×𝑍
𝑀

	
  

where	
  
	
  
W	
  	
   =	
  rated	
  flow	
  capacity,	
  lb/hr	
  
	
  
A	
  	
   =	
  minimum	
  net	
  flow	
  area,	
  square	
  inches,	
  3.36	
  in2	
  for	
  the	
  2	
  inch	
  Fike	
  SRL	
  
	
  
KD	
   =	
  coefficient	
  of	
  discharge,	
  0.62	
  for	
  rupture	
  disc	
  devices	
  
	
  
C	
   =	
  constant	
  based	
  on	
  ratio	
  of	
  specific	
  heats,	
  377	
  for	
  argon	
  
	
  
P	
   =	
  set	
  pressure	
  plus	
  overpressure	
  allowance	
  plus	
  atmospheric	
  pressure,	
  psia,	
  

49.17	
  psia	
  (110%	
  of	
  MAWP	
  for	
  the	
  filling	
  case)	
  
	
  
T	
   =	
  absolute	
  temperature	
  at	
  inlet,	
  degrees	
  Rankine,	
  560	
  oR	
  for	
  filling	
  case	
  

where	
  liquid	
  entering	
  cryostat	
  is	
  relieved	
  as	
  room	
  temperature	
  vapor	
  
	
  
Z	
   =	
  compressibility	
  factor	
  for	
  corresponding	
  P	
  and	
  T,	
  0.9985.	
  	
  	
  
	
  
Thus	
  the	
  flow	
  capacity	
  for	
  the	
  rupture	
  disk	
  at	
  room	
  temperature	
  is	
  
	
  

𝑊 =
3.36×0.62×377×49.17

560×0.9985
40

= 10,328  𝑙𝑏/ℎ𝑟	
  

	
  
which	
  is	
  greater	
  than	
  the	
  largest	
  mass	
  flow	
  that	
  can	
  be	
  delivered	
  to	
  the	
  cryostat	
  
during	
  filling	
  (8,232	
  lb/hr).	
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Fire	
  Case	
  
	
  
The	
   relief	
   requirement	
   	
   for	
   the	
   fire	
   case	
  was	
   calculated	
  as	
  147	
  SCFM	
  of	
   air	
   in	
   the	
  
original	
   pressure	
   vessel	
   engineering	
   note	
   (see	
   appendix).	
   	
   The	
   original	
   pressure	
  
vessel	
   engineering	
   note	
   reduced	
   this	
   value	
   by	
   taking	
   credit	
   for	
   a	
   fire	
   suppression	
  
system.	
  	
  No	
  such	
  system	
  exits	
  at	
  the	
  new	
  location.	
  	
  	
  
	
  
From	
  CGA	
  S-­‐1.3	
  section	
  6.1.4	
   the	
  required	
  mass	
   flow	
  W	
  of	
   the	
   fluid	
  being	
  relieved	
  
can	
  be	
  calculated	
  from	
  	
  
	
  

𝑊 =
𝑄!"𝐶
18.35

𝑀
𝑍𝑇	
  

	
  
where	
  
	
  
Qae	
   =	
  Calculated	
  flow	
  capacity	
  using	
  the	
  applicable	
  formula	
  from	
  6.2,	
  6.3.2,	
  or	
  

6.3.3	
  with	
  F	
  =	
  1.	
  In	
  ft3/min	
  of	
  free	
  air,	
  147	
  ft3/min	
  	
  
	
  
W	
   =	
  Required	
  mass	
  flow	
  rate	
  of	
  lading	
  through	
  the	
  PRD(s)	
  in	
  lbm/hr	
  of	
  the	
  fluid	
  

being	
  relieved	
  
	
  
C	
   =	
  Constant	
  for	
  gas	
  or	
  vapor	
  related	
  to	
  the	
  ratio	
  of	
  the	
  specific	
  heats	
  (k=Cp/Cv)	
  

at	
  standard	
  conditions	
  from	
  Table	
  4,	
  377	
  for	
  argon	
  
	
  
M	
   =	
  Molecular	
  weight	
  of	
  fluid,	
  39.94	
  for	
  Argon	
  
	
  
T	
   =	
  Temperature	
  in	
  degrees	
  Rankine,	
  560	
  oR	
  
	
  
Z	
   =	
  Compressibility	
  factor	
  at	
  the	
  temperature	
  specified	
  in	
  6.1.3	
  in	
  degrees	
  

Rankine	
  
	
  

𝑊 =
147×377
18.35

39.9
4

1×560 = 807
𝑙𝑏
ℎ𝑟	
  

	
  
	
  
807	
  lb/hr	
  is	
  far	
  less	
  than	
  the	
  rupture	
  disc	
  capacity	
  of	
  10,356	
  lb/hr.	
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Filter	
  Regeneration	
  
	
  
Its	
   possible	
   to	
   pressurize	
   the	
   cryostat	
   with	
   filter	
   regeneration	
   gas.	
   	
   For	
   filter	
  
regeneration,	
  a	
  Matheson	
  3201	
  regulates	
  the	
  premix	
  regeneration	
  gas	
  supplied	
  by	
  a	
  
tube	
   trailer	
   (2%	
   H2/	
   98%	
   Ar).	
   	
   Ignoring	
   all	
   the	
   other	
   system	
   restrictions,	
   it	
   can	
  
deliver	
  up	
  to	
  150	
  SCFM	
  air.	
  	
  This	
  converts	
  to	
  825	
  lb/hr	
  of	
  argon	
  using	
  the	
  method	
  in	
  
CGA	
  S-­‐1.3	
  6.1.4.	
  	
  	
  	
  	
  
	
  
The	
   flow	
  rate	
  of	
  argon	
  gas	
  used	
   for	
   filter	
  regeneration	
   is	
   limited	
  by	
   the	
  mass	
   flow	
  
controller	
   FCV-­‐653-­‐A.	
   	
   The	
  manufacturer	
   states	
   that	
   the	
   design	
  maximum	
   flow	
  of	
  
1,000	
  SLPM	
  is	
  achieved	
  at	
  a	
  14	
  psi	
  pressure	
  drop	
  across	
  the	
  device.	
  	
  1,000	
  SLPM	
  of	
  
argon	
   converts	
   to	
   0.0608	
   lb/sec	
   (219.1	
   lb/hr).	
   	
   Crane	
   Technical	
   Paper	
   No.	
   410	
  
equation	
  1-­‐43	
  estimates	
  pressure	
  drop	
  for	
  compressible	
  flow	
  	
  	
  
	
  

𝑤 = 0.525𝑌𝑑!
∆𝑃
𝐾𝑉!

	
  

where	
  
	
  
w	
   =	
  rate	
  of	
  flows	
  (lb/s)	
  
	
  
Y	
   =	
  net	
  expansion	
  factor	
  for	
  compressible	
  flow	
  through	
  orifices,	
  nozzles,	
  

venture,	
  control	
  valves,	
  or	
  pipe	
  (unitless),	
  estimated	
  as	
  0.552	
  for	
  the	
  nominal	
  
case	
  and	
  0.710	
  for	
  the	
  maximum	
  case	
  from	
  from	
  pate	
  A-­‐23	
  of	
  Crane.	
  	
  	
  	
  

	
  
d	
   =	
  internal	
  diameter	
  (in)	
  
	
  
ΔP	
   =	
  differential	
  pressure	
  (psi),	
  14	
  psi	
  for	
  the	
  nominal	
  case	
  and	
  100	
  psi	
  for	
  the	
  

maximum	
  case	
  
	
  
K	
   =	
  resistance	
  coefficient	
  (unitless)	
  
	
  
𝑉!	
   =	
  specific	
  volume	
  of	
  fluid	
  (ft3/lb)	
  at	
  upstream	
  condition,	
  5.004	
  ft3/lb	
  for	
  the	
  

nominal	
  case	
  and	
  1.238	
  ft3/lb	
  for	
  the	
  maximum	
  case	
  
	
  
The	
  argon	
  supply	
  dewar	
  is	
  relieved	
  at	
  100	
  psig.	
  	
  If	
  the	
  pressure	
  drop	
  across	
  the	
  mass	
  
flow	
   controller	
   is	
   100	
   psig	
   (maximum	
   case)	
   the	
   flow	
   at	
   this	
   pressure	
   can	
   be	
  
estimated	
  by	
  ratio	
  to	
  the	
  nominal	
  case	
  pressure	
  of	
  14	
  psi	
  in	
  the	
  following	
  manner.	
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𝑤!"#
𝑤!"#

=

0.525𝑌!"#𝑑!
∆𝑃!"#
𝐾𝑉!,!"#

0.525𝑌!"#𝑑!
∆𝑃!"#
𝐾𝑉!,!"#

	
  

	
  
which	
  reduces	
  to	
  

	
  

𝑤!"#
𝑤!"#

=

𝑌!"#
∆𝑃!"#
𝑉!,!"#

𝑌!"#
∆𝑃!"#
𝑉!,!"#

	
  

	
  
and	
  the	
  mass	
  flow	
  rate	
  ratio	
  across	
  the	
  mass	
  flow	
  controller	
  is	
  estimated	
  as	
  

	
  

𝑤!"#
𝑤!"#

=
0.710 100

1.238

0.552 14
5.004

= 6.911.	
  

	
  
Thus	
  the	
  estimated	
  mass	
  flow	
  for	
  the	
  worst	
  case	
  of	
  100	
  psig	
  across	
  the	
  mass	
  flow	
  
controller	
  is	
  1,514	
  lb/hr.	
  	
  
	
  
Attached	
  Liquid	
  Argon	
  Filter	
  
	
  
A	
  liquid	
  argon	
  filter	
  is	
  attached	
  to	
  the	
  cryostat	
  and	
  this	
  pressure	
  vessel	
  has	
  its	
  reliefs	
  
set	
  at	
  100	
  psig.	
  	
  Its	
  worst	
  case	
  scenario	
  is	
  the	
  fire	
  case	
  which	
  has	
  a	
  mass	
  flow	
  rate	
  of	
  
419.5	
  lb/hr	
  of	
  argon	
  which	
  is	
  far	
  less	
  than	
  the	
  rupture	
  disk	
  capacity	
  mounted	
  on	
  the	
  
cryostat.	
  	
  	
  This	
  flow	
  rate	
  is	
  documented	
  in	
  Teamcenter	
  Item	
  EN001781	
  which	
  is	
  the	
  
filter	
  pressure	
  vessel	
  note.	
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Table	
  1:	
  	
  Relief	
  scenario	
  summary.	
  	
  	
  
Relief	
  case	
   Relief	
  requirement	
  

lb/hr	
  argon	
  
Rupture	
  disk	
  capacity	
  	
  
lb/hr	
  argon	
  

Filling	
  from	
  LAr	
  dewar	
   8,232	
   10,328	
  (room	
  temperature	
  gas)	
  
Fire1	
   807	
   10,328	
  (room	
  temperature	
  gas)	
  
Loss	
  of	
  vacuum1	
   62	
   10,328	
  (room	
  temperature	
  gas)	
  
Regeneration	
  gas	
  from	
  
tube	
  trailer	
  

825	
   10,328	
  (room	
  temperature	
  gas)	
  

Regeneration	
  gas	
  from	
  
LAr	
  dewar	
  

1,514	
   10,328	
  (room	
  temperature	
  gas)	
  

Fire	
  case	
  for	
  LAr	
  filter2	
   420	
  	
   10,328	
  (room	
  temperature	
  gas)	
  
1Calculated	
  in	
  original	
  cryostat	
  pressure	
  vessel	
  engineering	
  note.	
  	
  	
  
2Documented	
  in	
  filter	
  pressure	
  vessel	
  engineering	
  note	
  Teamcenter	
  item	
  EN01781.	
  	
  	
  
	
  
	
  
Vacuum	
  Jacket	
  Relief	
  
	
  
CGA	
  S-­‐1.3—2008	
  states	
  that	
  the	
  total	
  discharge	
  area	
  of	
  vacuum	
  jacket	
  relief	
  devices	
  
on	
  a	
  container	
  shall	
  be	
  at	
  least	
  0.00024	
  in2/lb	
  of	
  water	
  capacity	
  of	
  the	
  container.	
  	
  
The	
  original	
  pressure	
  vessel	
  engineering	
  note	
  calculates	
  the	
  required	
  discharge	
  area	
  
as	
  0.34	
  in2.	
  	
  PS-­‐250-­‐V	
  is	
  a	
  Fermilab	
  parallel	
  plate	
  relief	
  mounted	
  on	
  a	
  KF	
  40	
  fitting.	
  	
  
The	
  Fermilab	
  parallel	
  plate	
  relief	
  is	
  larger	
  in	
  diameter	
  than	
  the	
  KF	
  40	
  fitting.	
  	
  The	
  KF	
  
40	
  fitting	
  has	
  a	
  diameter	
  of	
  0.935	
  inches	
  such	
  that	
  its	
  cross-­‐sectional	
  area	
  is	
  0.687	
  
in2	
  thus	
  the	
  vacuum	
  space	
  relief	
  discharge	
  area	
  meets	
  the	
  CGA	
  requirement.	
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Figure	
  1:	
  	
  LArIAT	
  cryostat.	
  	
  See	
  Appendix	
  for	
  original	
  and	
  altered	
  cryostat	
  drawings.	
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USA: (800) 752-7325         www2.ceramtec.com         sales@ceramtec.com

A.4

20

Multipin Header
1 KV / 5 Amps / 3 to 41 Pins

Straight Conductor Straight/Solder Cup Conductor
Weldable Weldable

ISO KF ISO KF

ConFlat ConFlat

Specifications
Materials

Housing: 304 Stainless steel
Pins: 330 Stainless steel (Nickel plated)
Insulation: Glass-ceramic
Magnetic Materials: No

Voltage Rating 1 kV DC

Current Rating 5 Amps per pin

Temperature Range -269°C to 450°C, ISO KF -25°C to 205°C

Pressure @ 20°C   ISO KF 0 PSIG

3 Pin: 550 PSIG (38 Bar)
6 Pin: 500 PSIG (34 Bar)

10 Pin: 450 PSIG (31 Bar)

19 Pin: 400 PSIG (28 Bar)
32 Pin: 375 PSIG (26 Bar)
41 Pin: 350 PSIG (24 Bar)

v3.10.15 18/156
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sales@ceramtec.com         www2.ceramtec.com         TEL: (864) 682-3215

A.4

21

Multipin Header
1 KV / 5 Amps / 3 to 41 Pins

NO.
PINS

PART
NUMBERPIN TYPE INSTALLATION

Weldable
Straight Pin

ISO KF
Straight Pin

ConFlat
Straight Pin

3 .040 [1.0] Straight Weld 18840-01-W
6 .040 [1.0] Straight Weld 18841-01-W

10 .040 [1.0] Straight Weld 18842-01-W
19 .040 [1.0] Straight Weld 18843-01-W
32 .040 [1.0] Straight Weld 18844-01-W
41 .040 [1.0] Straight Weld 18845-01-W

ISO FLANGE
3 .040 [1.0] Straight NW25KF 17040-01-KF
6 .040 [1.0] Straight NW40KF 17041-01-KF

10 .040 [1.0] Straight NW40KF 17042-01-KF
19 .040 [1.0] Straight NW40KF 17043-01-KF
32 .040 [1.0] Straight NW40KF 17044-01-KF
41 .040 [1.0] Straight NW50KF 17045-01-KF

CONFLAT FLANGE
3 .040 [1.0] Straight 2 3/4” (NW35CF) 17020-01-CF
6 .040 [1.0] Straight 2 3/4” (NW35CF) 17021-01-CF

10 .040 [1.0] Straight 2 3/4” (NW35CF) 17022-01-CF
19 .040 [1.0] Straight 2 3/4” (NW35CF) 17023-01-CF
32 .040 [1.0] Straight 2 3/4” (NW35CF) 17024-01-CF
41 .040 [1.0] Straight 3 3/8” (NW50CF) 17025-01-CF

Weldable
Solder Cup

ISO KF
Solder Cup

ConFlat
Solder Cup

Contacts

ISO FLANGE
3 .040 [1.0] Solder Cup NW25KF 17050-01-KF
6 .040 [1.0] Solder Cup NW40KF 17051-01-KF
10 .040 [1.0] Solder Cup NW40KF 17052-01-KF
19 .040 [1.0] Solder Cup NW40KF 17053-01-KF
32 .040 [1.0] Solder Cup NW40KF 17054-01-KF
41 .040 [1.0] Solder Cup NW50KF 17055-01-KF

CONFLAT FLANGE
3 .040 [1.0] Solder Cup 2 3/4” (NW35CF) 17030-01-CF
6 .040 [1.0] Solder Cup 2 3/4” (NW35CF) 17031-01-CF
10 .040 [1.0] Solder Cup 2 3/4” (NW35CF) 17032-01-CF
19 .040 [1.0] Solder Cup 2 3/4” (NW35CF) 17033-01-CF
32 .040 [1.0] Solder Cup 2 3/4” (NW35CF) 17034-01-CF
41 .040 [1.0] Solder Cup 3 3/8” (NW50CF) 17035-01-CF

3 .040 [1.0] Solder Cup Weld 18850-01-W
6 .040 [1.0] Solder Cup Weld 18851-01-W

10 .040 [1.0] Solder Cup Weld 18852-01-W
19 .040 [1.0] Solder Cup Weld 18853-01-W
32 .040 [1.0] Solder Cup Weld 18854-01-W
41 .040 [1.0] Solder Cup Weld 18855-01-W

PART
NUMBERTYPE

0.040 Crimp Contacts      Copper Alloy - Gold Flash Accepts wire up to 0.040 [1.0] 16167-03-A†

Crimp Tool For 0.025” - 0.075” Crimp Diameters 2840-05 

*Contacts priced and sold in packages of 5. †Shown in photo. See the Accessories section for more information on all accessories.

DESCRIPTIONMATERIAL
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4/18/13 4:41 PMCERAMTEC | Feedthrough Pin Header - to 5 KV / 5 Amps / 4 to 10 Pins

Page 1 of 2http://shop.ceramtec.us/catalog07/view_subsubsection.cfm?SectionID=35&SubsectionID=283&SubSubsectionID=261#top

Feedthrough  ::  Pin Header - to 5 KV / 5 Amps / 4 to 10 Pins

Specifications - 4, 6 & 10 Pin

Materials

          Pin:  Alumel
          Insulation:  Alumina ceramic
          Flange:  304 Stainless steel
          Magnetic Materials:  Yes

Voltage Rating   See table

Current Rating   5 Amps per pin

Temperature Range
     -269º C to 450º C, ISO KF -25º C to 205º C

Pressure @ 20ºC

          ISO KF:  0 PSIG
          4 Pin:  600 PSIG ( 41 Bar)
          6 Pin:  550 PSIG ( 38 Bar)
          10 Pin:  500 PSIG (34 Bar)

Leak Rate   <1x10-10 atm-cc/sec (He)

Installation: Weld, ISO KF or ConFlat

No.
Pins

Installation Voltage DC Drawing Files Part No.
(add to cart)

Pin/Shield   Pin/Pin .GIF   CAD   3D

4 Weld 3 kV   1.5 kV .GIF (JavaScript:void(0))    .DWG (JavaScript:void(0))    .IGS (JavaScript:void(0)) 10234-01-W (../quote/add_to_cart.cfm?part=143&Catalog=Hermetic)

6 Weld 3 kV   1.5 kV .GIF (JavaScript:void(0))    .DWG (JavaScript:void(0))    .IGS (JavaScript:void(0)) 10235-01-W (../quote/add_to_cart.cfm?part=144&Catalog=Hermetic)

10 Weld 1.5 kV   800 V .GIF (JavaScript:void(0))    .DWG (JavaScript:void(0))    .IGS (JavaScript:void(0)) 10236-01-W (../quote/add_to_cart.cfm?part=145&Catalog=Hermetic)

4 NW16KF 3 kV   1.5 kV .GIF (JavaScript:void(0))    .DWG (JavaScript:void(0))    .IGS (JavaScript:void(0)) 10234-13-KF (../quote/add_to_cart.cfm?part=146&Catalog=Hermetic)

6 NW16KF 3 kV   1.5 kV .GIF (JavaScript:void(0))    .DWG (JavaScript:void(0))    .IGS (JavaScript:void(0)) 10235-13-KF (../quote/add_to_cart.cfm?part=147&Catalog=Hermetic)

10 NW16KF 1.5 kV   800 V .GIF (JavaScript:void(0))    .DWG (JavaScript:void(0))    .IGS (JavaScript:void(0)) 10236-15-KF (../quote/add_to_cart.cfm?part=148&Catalog=Hermetic)

4 1 1/3" ConFlat ( NW16CF) 3 kV   1.5 kV .GIF (JavaScript:void(0))    .DWG (JavaScript:void(0))    .IGS (JavaScript:void(0)) 10234-02-CF (../quote/add_to_cart.cfm?part=149&Catalog=Hermetic)

6 1 1/3" ConFlat ( NW16CF) 3 kV   1.5 kV .GIF (JavaScript:void(0))    .DWG (JavaScript:void(0))    .IGS (JavaScript:void(0)) 10235-02-CF (../quote/add_to_cart.cfm?part=150&Catalog=Hermetic)

10 1 1/3" ConFlat ( NW16CF) 1.5 kV   800 V .GIF (JavaScript:void(0))    .DWG (JavaScript:void(0))    .IGS (JavaScript:void(0)) 10236-02-CF (../quote/add_to_cart.cfm?part=151&Catalog=Hermetic)

4 2 3/4" ConFlat ( NW35CF) 3 kV   1.5 kV .GIF (JavaScript:void(0))    .DWG (JavaScript:void(0))    .IGS (JavaScript:void(0)) 10234-03-CF (../quote/add_to_cart.cfm?part=152&Catalog=Hermetic)

6 2 3/4" ConFlat ( NW35CF) 3 kV   1.5 kV .GIF (JavaScript:void(0))    .DWG (JavaScript:void(0))    .IGS (JavaScript:void(0)) 10235-03-CF (../quote/add_to_cart.cfm?part=153&Catalog=Hermetic)

10 2 3/4" ConFlat ( NW35CF) 1.5 kV   800 V .GIF (JavaScript:void(0))    .DWG (JavaScript:void(0))    .IGS (JavaScript:void(0)) 10236-03-CF (../quote/add_to_cart.cfm?part=154&Catalog=Hermetic)

For welding instructions click here. (/reference/braze.cfm)    For .062 lead attachment click here. (view_partgroups.cfm?TechNoteIDList=137)    A.3 PDF DATA SHEET (PDFs/12/A.3(-$).pdf)   

 (#top) 

Accessories

Type Material Description Drawing Files Part No.
(add to cart)

Price

.GIF

In-Vacuum Cable - 28 AWG Stranded Kapton 850 V - 2.5 Amps - 30 ft. - .028 Dia. .GIF (JavaScript:void(0)) 21621-01-A (../quote/add_to_cart.cfm?part=2282&Catalog=Hermetic) $60.67

In-Vacuum Cable - 22 AWG Stranded Kapton 850 V - 5 Amps - 30 ft. - .035 Dia. .GIF (JavaScript:void(0)) 21643-01-A (../quote/add_to_cart.cfm?part=2283&Catalog=Hermetic) $52.95
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Cryostat Vacuum Relief Valve Sizing 
Calculation

R Sanders

April 26, 2008

Introduction

Determine the required size of the relief valve, SV-50-V, on the T962 Cryostat vacuum space as per
CGA S-1.3 --1995, section 4.4.2.. The valve SV-50-V is a 2 inch Circle Seal 220B-16PP check valve
in a vertical position with the spring removed.

Internal Vessel Volume

The first step is to find the water volume of the Cryostat internal vessel. The water volume is the 
quantity of water it can hold. The outside diameter and overall length of the internal vessel are, from
PHPK drawing # 07-2032-6501, SHEET 2 :

        InnerOD  =  30**in      (outside diameter of inner vessel)
        Convert(ToFt)InnerOD 
        InnerOD  =  2.5**ft 
        InnerL  =  (799/16)**in      (overall length of inner vessel)
        InnerL  =  49.9375**in 
        Convert(ToFt)InnerL 
        InnerL  =  4.1614583333**ft 

The inner vessel neck is 18 in pipe.

        NeckOD  =  18**in      (outside diameter of 18  pipe)
        Convert(ToFt)NeckOD 
        NeckOD  =  1.5**ft 

From PHPK DRW # 07-2032-6500, SHEET 4 of 5

        NeckL  =  15.5**in      (length of vacuum insulated portion of neck)
        Convert(ToFt)NeckL 
        NeckL  =  1.2916666666**ft 

The water volume is:

        V  =  InnerL*Pi*InnerOD^2/4+NeckL*Pi*NeckOD^2/4      (internal volume)
        V  =  0.2271007423e2**(ft^3) 

Required Discharge Area

Find the required discharge area, using the formula from CGA S-1.3, section 4.4.2.

        rhoH2O  =  62.4**(lb/ft^3)      (density of water)
        rda  =  0.24e-3**(in^2/lb)*V*rhoH2O      (required discharge area)
        rda  =  0.3401060717**(in^2) 
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Available Discharge Area

A Circle Seal 220B-16PP was disassembled and the flow area measured. The flow through the relief
valve first goes through holes in a moving poppet, then through an annular space and exits the valve 
through stationary holes in the valve body.

The poppet has four 1 inch diameter holes, the flow area for the poppet is:

        Ap  =  4*1**in^2*Pi/4 
        Ap  =  3.1415926537**(in^2) 

The annular space has a flow path of:

        Aa  =  (3**in^2-2.25**in^2)*Pi/4 
        Aa  =  3.0925052682**(in^2) 

After the annular space, the flow exits the valve, through six stationary 1 inch diameter holes with area:

        Ae  =  6*1**in^2*Pi/4 
        Ae  =  4.7123889804**(in^2) 

The flow path of the six holes are about 20% blocked so the flow area of the exit is

        Ae  =  0.80*Ae 
        Ae  =  3.7699111843**(in^2) 

To summarize, the relief valve has a discharge area of at least 3 square inches, about ten times greater 
than the required discharge area. The relief valve SV-50-V is adequately sized.
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DATE DRAWING NO:

PREPARED 12-10-07

CHECKED 12-10-07

ENGINEER 12-10-07 DRAWING TITLE REVISION LETTER: N/C
REVIEWED PART NUMBER 07-2032-6500

07 2032 NO. REQUIRED 1

NEXT ASSEMBLY

REVISION 
LTR-NOTE QTY. UNITS COST

CODE
ITEM 

NUMBER PART NUMBER DESCRIPTION MATERIAL PURCH NOTES

1 EA 1 07-2032-6501 INNER VESSEL WELDMENT
1 EA 2 07-2032-6502 OUTER VESSEL WELDMENT
1 EA 3 07-2032-6504 CHIMNEY ASSY
2 EA 4 07-2032-6507 SADDLE ASSY
3 EA 5 07-2032-6511 SUPPORT ASSY
2 EA 6 07-2032-6512 SUPPORT ASSY

1 EA 10 COM'L PLATE CIRCLE - 3/8" THK X 6.62" OD ASME SA240 304 7

1 EA 20 COM'L PLATE, .190" THK X 26 1/4" LG. ROLLED TO 21" INS RAD. ASME SA240 304 5, 7, 8

1 EA 30 07-07-0086 PIPE, 4" NPS SCH 40 (.237" WALL) WELDED X 3" LG. ASME SA312 TP304 7

07-2032-BM-6500
ORIGINAL RELEASE DATE

12-10-07

SW

BILL OF MATERIAL

2111 BUILDERS PLACE - COLUMBUS, OH 43204

WORK ORDER NO.

CONTRACT NO.

CD PHPK Technologies NAME

SW

YALE T962 CRYOSTAT
FINAL ASSY

1 EA 32 07-07-0088 PIPE, 6" NPS SCH 40 (.280" WALL) WELDED X 3" LG. ASME SA312 TP304 3, 7

1 EA 34 07-06-0096 PIPE, 24" NPS STD WT (.375" WALL) WELDED X 13 3/16" LG. ASME SA312 TP304 2, 7

1 EA 40 07-00-0019 TUBE, 1" OD X .065" WALL X 7/8" LG. SEAMLESS ASME SA269 304L

2 EA 42 COM'L TUBE, 1 3/4" OD X 3/8" WALL X 3 3/4" LG. G-10 1, 6

1 EA 44 COM'L TUBE, 4" OD X .25" WALL X 8" LG. G-10 4, 6

1 EA 50 COM'L FLANGE, QF25 X 1" - KJ LESKER P/N QF25-100-SBB 304L SST

3 EA 52 COM'L FLANGE, BLANK, QF25 X 1" - KJ LESKER P/N QF25-100-SB 304L SST

2 EA 54 COM'L FLANGE, BLANK, QF50 X 2" - KJ LESKER P/N QF50-200-SB 304L SST

3 EA 60 COM'L CENTERING RING, 1" - KJ LESKER P/N QF25-100-SRV SST/VITON

2 EA 62 COM'L CENTERING RING, 2" - KJ LESKER P/N QF50-200-SRV SST/VITON

3 EA 70 COM'L CLAMP, 1" - KJ LESKER P/N QF25-100-MC MACHINED ALUMINUM

2 EA 72 COM'L CLAMP, 2" - KJ LESKER P/N QF50-200-MC MACHINED ALUMINUM

PURCHASING NOTES:

1

2

3

4

5

6

7

8

CHANGE DATE CHK EDR
N/C

THIS MATERIAL IS IN PHPK RESIDUAL STOCK.

THIS ITEM HAVE BEEN PREVIOUSLY PROCURED ON 07-2032-BM-6502 AS ITEM #40.  

SEE SKETCH 07-2032-6502-50.

REVISIONS

CERTIFIED MATERIAL TEST REPORTS INCLUDING PHYSICAL AND CHEMICAL ANALYSIS ARE REQUIRED WITH THIS MATERIAL. 

THIS ITEM HAVE BEEN PREVIOUSLY PROCURED ON 07-2032-BM-6501 AS ITEM #40, CHANGED LENGTH FROM 5 3/4" LG. TO 3 3/4" LG.  

THIS ITEM HAVE BEEN PREVIOUSLY PROCURED ON 07-2032-BM-6502 AS ITEM #30, CHANGED LENGTH FROM 16" LG. TO 13 3/16" LG.  

THIS ITEM HAVE BEEN PREVIOUSLY PROCURED ON 07-2032-BM-6502 AS ITEM #45.  

THIS ITEM HAVE BEEN PREVIOUSLY PROCURED ON 07-2032-BM-6502 AS ITEM #50.  

DWN DESCRIPTION
1) ADDED ITEM    2) REVISED QUANTITY    3) REVISED DESCRIPTION    4) DELETED ITEM
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DATE DRAWING NO:

PREPARED 10-05-07

CHECKED 10-05-07

ENGINEER 10-05-07 DRAWING TITLE REVISION LETTER: C
REVIEWED PART NUMBER

07 2032 NO. REQUIRED

NEXT ASSEMBLY

REVISION 
LTR-NOTE QTY. UNITS COST

CODE
ITEM 

NUMBER PART NUMBER DESCRIPTION MATERIAL PURCH NOTES

1 EA 1 COM'L HEAD, ASME F&D - 3/16" NOM THK (.12" MIN) X 30" OD WITH 1 1/2" SF,
WELD PREP I.D. @ 37 1/2° WITH NO LAND (SHARP EDGE) ASME SA240 304 1, 7

1 EA 5 COM'L HEAD, ASME F&D - 3/16" NOM THK (.12" MIN) X 30" OD WITH 1 1/2" SF,
WELD PREP O.D. @ 37 1/2° WITH 1/32" LAND ASME SA240 304 1, 7

1 EA 10 COM'L

CYLINDER  - 3/16" THK X 34 11/16"  LONG X 30" OD
BEVEL ONE END ON I.D. @ 37 1/2° WITH NO LAND (SHARP EDGE)
BEVEL ONE END ON O.D. @ 37 1/2° WITH 1/32" LAND ASME SA240 304 2, 7

A2, B5 1 EA 15 COM'L PLATE RING - 2 3/4" THK X 29.62" ID X 36.00" OD ASME SA182 F304 3, 7
A1, B5 1 EA 16 COM'L PLATE RING - 2 1/2" THK X 29.62" ID X 36.00" OD ASME SA182 F304 3, 7

1 EA 20 COM'L PLATE RING - 1 1/4" THK X 6.17" ID X 11.25" OD ASME SA240 304 4, 7

1 EA 25 COM'L PLATE CIRCLE - 3/4" THK X 11.25" OD ASME SA240 304 5, 7
B1 1 EA 26 COM'L PLATE CIRCLE - 1/2" THK X 19.00" OD ASME SA240 304 9

B3, B5 1 EA 30 COM'L CYLINDER, 18" OD X .165" WALL X 11" LG ASME SA240 304 2, 7

1 EA 35 COM'L PIPE, 6" NPS SCH 40 (.280" WALL) WELDED X 20" LG ASME SA312 TP304 7

B1 1 EA 37 07-07-0086 PIPE, 4" NPS SCH 40 (.237" WALL) WELDED X 3" LG. ASME SA312 TP304

B1 2 EA 38 07-00-0081 PIPE, 1 1/2" NPS SCH 5 (.065" WALL) WELDED X 3" LG. ASME SA312 TP304

B4 40

B1 6 FT 42 07-00-0014 TUBE, 1/2" OD X .049" WALL SEAMLESS ASME SA269 304L
B1 3 FT 43 40-0000-61049 TUBE, 1/4" OD X .035" WALL SEAMLESS ASME SA269 304L
B1 2 EA 44 COM'L PLATE, 1/8" THK X 3/4" X 1" ASME SA240 304
B1 1 EA 45 07-00-0014 TUBE, 1/2" OD X .049" WALL X 12 7/16" LG. SEAMLESS ASME SA269 304L
B1 1 EA 46 COM'L BAR, FLAT - 3/4" THK X 1" X 17 15/16" LG. ASME SA240 304 7
B1 2 EA 47 COM'L BAR, RD - 1/4" OD X 2 1/4" LG. 316 SST
B1 1 EA 48 COM'L BAR, FLAT - 3/4" THK X 1" X 18 11/16" LG. ASME SA240 304 7
B1 1 EA 49 COM'L BAR, FLAT - 3/4" THK X 1" X 37 5/8" LG. ASME SA240 304 7
B1 1 EA 50 12-001-122 UNION TEE, SOCKET WELD, 1/2" TUBE, SWAGELOK P/N SS-8-TSW-3 316 SST
B1 1 EA 51 12-001-123 UNION, SOCKET WELD, 1/2" TUBE, SWAGELOK P/N SS-8-TSW-6 316 SST

B1 1 EA 53 12-001-048 UNION, SOCKET WELD, 1/4" TUBE, SWAGELOK P/N SS-4-TSW-6 316 SST

A1 2 EA 60 COM'L SEAL GARLOCK HELICOFLEX P/N H-310207 8

A1 2 EA 61 COM'L SEAL GARLOCK HELICOFLEX P/N H-310208 8

A1 2 EA 63 COM'L SEAL GARLOCK HELICOFLEX P/N H-310209 8

A1 2 EA 64 COM'L SEAL GARLOCK HELICOFLEX P/N H-310210 8

A1 2 EA 65 COM'L SEAL GARLOCK HELICOFLEX P/N H-310211 8

A1 2 EA 66 COM'L SEAL GARLOCK HELICOFLEX P/N H-310212 8

B1 1 EA 80 70-001-050 BRACKET, ASME CODE NAMEPLATE 304 SST

B1 1 EA 85 70-001-300 NAMEPLATE, ASME DIV 1 PRESSURE VESSEL 304 SST

B1, C5 16 EA 89 COM'L SCREW, HEX HD 1/2"-13UNC X 2 1/4" LG. ASME SA320 GR B8
B1, C5 32 EA 90 COM'L SCREW, HEX HD 3/4"-10UNC X 5 3/4" LG. ASME SA320 GR B8

B1 16 EA 94 10-4100-00 NUT, HEX, 1/2"-13 UNC ASME SA194 GR. 8
B1 32 EA 95 10-4100-02 NUT, HEX, 3/4"-10 UNC ASME SA194 GR. 8

1

2

3

4

5

6

7

07-2032-BM-6501

PURCHASING NOTES:

BILL OF MATERIAL

2111 BUILDERS PLACE - COLUMBUS, OH 43204

WORK ORDER NO.

CONTRACT NO.

SW

KAK

YALE T962 CRYOSTAT
 INNER VESSEL WELDMENT

PHPK Technologies NAME

ORIGINAL RELEASE DATE

10-05-07

SW

ROLLED CYLINDER  WILL BE USED IN THE FABRICATION OF AN ASME SECTION VIII, DIV 1 PRESSURE VESSEL.  FORMING TOLERANCES MUST ADHERE TO THE 
REQUIREMENTS OF ASME SECTION VIII, DIV 1, PART UG-80.  IF LONGITUDINAL SEAM IS WELDED SUPPLIER MUST SUBMIT COMPLETED PARTIAL U1A DATA SHEETS.  
LONGITUDINAL SEAM SHALL BE TYPE 1C - RADIOGRAPHY NOT REQUIRED.  IF LONGITUDINAL SEAM IS NOT WELDED THEN TACK WELDS MUST BE COMPLETELY REMOVED 
BY PHPK PRIOR TO FINAL WELDING.  INSIDE OF CYLINDER TO BE POLISHED TO #4 FINISH.

CERTIFIED MATERIAL TEST REPORTS INCLUDING PHYSICAL AND CHEMICAL ANALYSIS ARE REQUIRED WITH THIS MATERIAL.
IF MATERIAL IS PURCHASED AS A FORGING THEN MATERIAL WILL BE ASME SA182 F304

IF RING IS ORDERED PRE-MACHINED THEN SKETCH 07-2032-6501-20 MUST ACCOMPANY QUOTE AND PO.
IF RING IS ORDERED ROUGH CUT THEN SUPPLIER MUST ADD ENOUGH EXTRA MATERIAL TO ACHIEVE DIMENSION SHOWN ON SKETCH.
FINISHED THICKNESS IS .88" AFTER WELDING TO NOZZLE. 

IF HEAD IS FABRICATED FROM MULTIPLE PLATES THEN 100% RADIOGRAPHICAL INSPECTION OF WELDS IS REQUIRED PER ASME CODE SECTION VIII, DIV.1, PART UW-51.  
HEAD WILL BE USED IN THE FABRICATION OF AN ASME SECTION VIII, DIV 1 PRESSURE VESSEL.  FORMING TOLERANCES MUST ADHERE TO THE REQUIREMENTS OF ASME 
SECTION VIII, DIV 1, PART UG-79 AND 81.  THICKNESS OF HEAD AS CALLED OUT IN BILL OF MATERIAL INCLUDES A MINIMUM OF 1/16" EXTRA MATERIAL FOR FORMING 
ALLOWANCES.  DO NOT INCREASE HEAD THICKNESS  WITHOUT NOTIFICATION TO PHPK PROJECT ENGINEER.  INSIDE OF HEAD TO BE POLISHED TO #4 FINISH.  

IF RINGS ARE ORDERED PRE-MACHINED THEN SKETCH 07-2032-6501-15A AND 16 MUST ACCOMPANY QUOTE AND PO.
IF RINGS ARE ORDERED ROUGH CUT THEN SUPPLIER MUST ADD ENOUGH EXTRA MATERIAL TO ACHIEVE DIMENSION SHOWN ON SKETCH.
FINISHED THICKNESS IS 2.50" & 2.25" AFTER WELDING TO CYLINDER OR HEAD RESPECTIVELY. 

FINISHED THICKNESS FOR THIS PLATE CIRCLE IS .50" AFTER FINAL MACHINING.
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DATE DRAWING NO:

PREPARED 10-05-07

CHECKED 10-05-07

ENGINEER 10-05-07 DRAWING TITLE REVISION LETTER: C
REVIEWED PART NUMBER

07 2032 NO. REQUIRED

NEXT ASSEMBLY

REVISION 
LTR-NOTE QTY. UNITS COST

CODE
ITEM 

NUMBER PART NUMBER DESCRIPTION MATERIAL PURCH NOTES

07-2032-BM-6501

BILL OF MATERIAL

2111 BUILDERS PLACE - COLUMBUS, OH 43204

WORK ORDER NO.

CONTRACT NO.

SW

KAK

YALE T962 CRYOSTAT
 INNER VESSEL WELDMENT

PHPK Technologies NAME

ORIGINAL RELEASE DATE

10-05-07

SW

8

9

CHANGE DATE CHK EDR
N/C 10-04-07 KAK 3314
A 10-15-07 KAK
B 10-31-07 KAK 3340
C 12-3-07 SW 3368

DWN DESCRIPTION
SW 1) ADDED ITEM    2) REVISED QUANTITY    3) REVISED DESCRIPTION    4) DELETED ITEM

CD 1) ADDED ITEM    2) REVISED QUANTITY    3) REVISED DESCRIPTION    4) DELETED ITEM   5) REVISED MATERIAL

SW 1) ADDED ITEM    2) REVISED QUANTITY    3) REVISED DESCRIPTION    4) DELETED ITEM
CD 1) ADDED ITEM    2) REVISED QUANTITY    3) REVISED DESCRIPTION    4) DELETED ITEM   5) REVISED MATERIAL

THIS PLATE IS USED FOR PRESSURE TESTING ONLY AND IS NOT PART OF THIS PRESSURE VESSEL.

REVISIONS

REFER TO GARLOCK HELICOFLEX QUOTATION No 101116.

v3.10.15 88/156
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DATE DRAWING NO:

PREPARED 10-05-07

CHECKED 10-05-07

ENGINEER 10-05-07 DRAWING TITLE REVISION LETTER: C
REVIEWED PART NUMBER

07 2032 NO. REQUIRED

NEXT ASSEMBLY

REVISION 
LTR-NOTE QTY. UNITS COST

CODE
ITEM 

NUMBER PART NUMBER DESCRIPTION MATERIAL PURCH NOTES

1 EA 1 COM'L HEAD, ASME F&D - 1/4" NOM THK (.19" MIN) X 42" OD WITH 1 1/2" SF,
WELD PREP I.D. @ 37 1/2° WITH NO LAND (SHARP EDGE) ASME SA240 304 1, 7

1 EA 5 COM'L HEAD, ASME F&D - 1/4" NOM THK (.19" MIN) X 42" OD WITH 1 1/2" SF,
WELD PREP O.D. @ 37 1/2° WITH 1/32" LAND ASME SA240 304 1, 7

1 EA 10 COM'L

CYLINDER  - 1/4" THK X 43 3/4"  LONG X 42" OD
BEVEL ONE END ON I.D. @ 37 1/2° WITH NO LAND (SHARP EDGE)
BEVEL ONE END ON O.D. @ 37 1/2° WITH 1/32" LAND ASME SA240 304 7

10-05-07

KAK

YALE T962 CRYOSTAT
 OUTER VESSEL WELDMENT

PHPK Technologies NAME

ORIGINAL RELEASE DATESW

07-2032-BM-6502

BILL OF MATERIAL

2111 BUILDERS PLACE - COLUMBUS, OH 43204

WORK ORDER NO.

CONTRACT NO.

SW

2 EA 15 COM'L PLATE RING - 2 3/4" THK X 41.50" ID X 48.00" OD ASME SA240 304 2, 7

1 EA 20 COM'L PLATE RING - 1 3/4" THK X 14.00" ID X 18.00" OD ASME SA240 304 3, 7

1 EA 25 COM'L PLATE CIRCLE - 3/4" THK X 18.00" OD ASME SA240 304 4, 7

C4 1 EA 30 COM'L PIPE, 24" NPS STD WT (.375" WALL) WELDED X 16" LG ASME SA312 TP304 7

1 EA 35 COM'L PIPE, 14" NPS SCH 30 (.375" WALL) WELDED X 3 1/2" LG ASME SA312 TP304 7

C4 1 EA 40 COM'L PIPE, 6" NPS SCH 40 (.280" WALL) WELDED X 3" LG ASME SA312 TP304 7

B1 1 EA 42 07-00-0019 TUBE, 1" OD X .065" WALL X 7/8" LG. SEAMLESS ASME SA269 304L
B1 2 EA 43 07-00-0020 TUBE, 2" OD X .065" WALL X 7/8" LG. SEAMLESS ASME SA269 304L

C4 1 EA 45 COM'L TUBE, 4" OD X .25" WALL X 8" LG G-10 5

B1 2 EA 47 COM'L ELBOW, 2" OD X .065" WALL - KJ LESKER P/N G-2WC-200 304L SST

A1, B4 1 EA 50 COM'L PLATE, .190" THK X 26 1/4" LG. ROLLED TO 21" INS RAD. ASME SA240 304 6, 7

B1 1 EA 60 COM'L O-RING, 1/4" CROSS SECTIONAL DIA X 14 1/2" ID FACTORY 
VULCANIZED VITON - 75 DUROMETER

B1 1 EA 62 COM'L O-RING, 3/8" CROSS SECTIONAL DIA X 43" ID FACTORY VULCANIZED VITON - 75 DUROMETER

B1 1 EA 70 COM'L FLANGE, QF25 X 1" - KJ LESKER P/N QF25-100-SBB 304L SST

B1 2 EA 72 COM'L FLANGE, QF50 X 2" - KJ LESKER P/N QF50-200-SBB 304L SST

B1 1 EA 80 70-001-050 BRACKET, ASME CODE NAMEPLATE 304 SST

B1 1 EA 85 02-001-060 NAMEPLATE, ASME DIV 1 PRESSURE VESSEL 304 SST

B1 16 EA 90 10-0200-64 SCREW, HEX HD 5/8"-11UNC X 2 3/4" LG. ASME SA193 GR B8
B1 20 EA 91 10-0200-65 SCREW, HEX HD 5/8"-11UNC X 5 1/2" LG. ASME SA193 GR B8

B1 36 EA 95 10-4100-01 NUT, HEX, 5/8"-11UNC ASME SA194 GR. 8

1

2

3

4 FINISHED THICKNESS FOR THIS PLATE CIRCLE IS .50" AFTER FINAL MACHINING.

THICKNESS OF HEAD AS CALLED OUT IN BILL OF MATERIAL INCLUDES A MINIMUM OF 1/16" EXTRA MATERIAL FOR FORMING ALLOWANCES.  DO NOT INCREASE HEAD 
THICKNESS  WITHOUT NOTIFICATION TO PHPK PROJECT ENGINEER.  

IF RING IS ORDERED PRE-MACHINED THEN SKETCH 07-2032-6502-15 MUST ACCOMPANY QUOTE AND PO.
IF RING IS ORDERED ROUGH CUT THEN SUPPLIER MUST ADD ENOUGH EXTRA MATERIAL TO ACHIEVE DIMENSION SHOWN ON SKETCH.
FINISHED THICKNESS IS 2.25" AFTER WELDING TO CYLINDER OR HEAD. 

PURCHASING NOTES:

FINISHED THICKNESS FOR THIS PLATE CIRCLE IS 1.375" AFTER WELDING TO 14" PIPE.

5

6

7

CHANGE DATE CHK EDR
N/C 10-04-07
A 10-15-07
B 11-14-07 SW 3348
C 12-10-07 SW 3374

THIS MATERIAL IS IN PHPK RESIDUAL STOCK

SEE SKETCH 07-2032-6502-50

CERTIFIED MATERIAL TEST REPORTS INCLUDING PHYSICAL AND CHEMICAL ANALYSIS ARE REQUIRED WITH THIS MATERIAL. 

REVISIONS

CD 1) ADDED ITEM    2) REVISED QUANTITY    3) REVISED DESCRIPTION    4) DELETED ITEM

DWN DESCRIPTION
SW 1) ADDED ITEM    2) REVISED QUANTITY    3) REVISED DESCRIPTION    4) DELETED ITEM

CD 1) ADDED ITEM    2) REVISED QUANTITY    3) REVISED DESCRIPTION    4) DELETED ITEM

SW 1) ADDED ITEM    2) REVISED QUANTITY    3) REVISED DESCRIPTION    4) DELETED ITEM

v3.10.15 89/156
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DATE DRAWING NO:

PREPARED 10-05-07

CHECKED 10-05-07

ENGINEER 10-05-07 DRAWING TITLE REVISION LETTER: B
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07 2032 NO. REQUIRED
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REVISION 
LTR-NOTE QTY. UNITS COST

CODE
ITEM 

NUMBER PART NUMBER DESCRIPTION MATERIAL PURCH NOTES

A2 1 EA 1 COM'L PLATE RING - 2" THK X 17.00" ID X 24.00" OD ASME SA240 304 1, 7

A2 1 EA 2 COM'L PLATE RING - .75" THK X 18.06" ID X 23.19" OD ASME SA240 304 3, 7

B4 1 EA 15 COM'L PLATE CIRCLE - 1" THK X 24.00" OD ASME SA240 304 2, 7

1 EA 20 COM'L PIPE, 18" NPS EXTRA STRONG (.50" WALL) WELDED X 12 3/16" LG ASME SA312 TP304 7

1 EA 30 COM'L PIPE, 18" NPS SCH 5S (.165" WALL) WELDED X 7 5/16" LG ASME SA312 TP304 7

B4 3 EA 35 COM'L TUBE, 3/4" OD X 1/16" WALL X 2 5/8" LG G-10 4

B1 1 EA 38 07-30-0012 TUBE, 1 1/2" OD X .083" WALL X 1 3/4" LG. SEAMLESS ASME SA269 304L

B1 1 EA 40 COM'L FLANGE, FIXED - 2 3/4" CF, KJ LESKER P/N F0275X150N 304L

B1 1 EA 45 COM'L FLANGE, BLANK - 2 3/4" CF, KJ LESKER P/N F0275X000N 304L

B1 1 EA 50 COM'L GASKET - 2 3/4" CF, KJ LESKER P/N GA-0275 OFHC COPPER

B1 4 EA 60 COM'L PLATE, 1/8" THK X 3/4" X 1" ASME SA240 304

B1 1 EA 70 12-001-090 MALE WELD CONNECTOR, 1/2" OD, SWAGELOK P/N SS-810-1-8W SST

B1 6 EA 90 10-0100-61 SCREW, HEX HD MACH, 1/4-20UNC X 1 3/8" LG. 18-8 SST

B1 6 EA 95 10-4000-04 NUT, HEX, 1/4"-20UNC 18-8 SST

1

2

3

4

5

6

7

CHANGE DATE CHK EDR
N/C 10-04-07 SW
A 10-15-07 SW
B 11-15-07 SW 3356

REVISIONS

IF RING IS ORDERED PRE-MACHINED THEN SKETCH 07-2032-6503-01 MUST ACCOMPANY QUOTE AND PO.
IF RING IS ORDERED ROUGH CUT THEN SUPPLIER MUST ADD ENOUGH EXTRA MATERIAL TO ACHIEVE DIMENSION SHOWN ON SKETCH.
FINISHED THICKNESS IS 1.50" AFTER WELDING TO CYLINDER OR HEAD. 

THIS IS NOT A SEALING FLANGE - THE DIMENSIONS SHOWN IN THE BILL ARE THE FINISHED DIMENSIONS.

CERTIFIED MATERIAL TEST REPORTS INCLUDING PHYSICAL AND CHEMICAL ANALYSIS ARE REQUIRED WITH THIS MATERIAL. 

THIS MATERIAL IS IN PHPK RESIDUAL STOCK

KAK

YALE T962 CRYOSTAT
 CHIMNEY WELDMENT

PHPK Technologies NAME

ORIGINAL RELEASE DATE

10-05-07

SW

CD 1) ADDED ITEM    2) REVISED QUANTITY    3) REVISED DESCRIPTION    4) DELETED ITEM

07-2032-BM-6503

PURCHASING NOTES:

BILL OF MATERIAL

2111 BUILDERS PLACE - COLUMBUS, OH 43204

WORK ORDER NO.

CONTRACT NO.

SW

FINISHED THICKNESS FOR THIS PLATE CIRCLE IS .75" AFTER FINAL MACHINING.

DWN DESCRIPTION
SW 1) ADDED ITEM    2) REVISED QUANTITY    3) REVISED DESCRIPTION    4) DELETED ITEM
SW 1) ADDED ITEM    2) REVISED QUANTITY    3) REVISED DESCRIPTION    4) DELETED ITEM

v3.10.15 90/156
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DATE DRAWING NO:

PREPARED 12-3-07

CHECKED 12-3-07

ENGINEER 12-3-07 DRAWING TITLE REVISION LETTER: N/C
REVIEWED PART NUMBER 07-2032-6504

07 2032 NO. REQUIRED 1

NEXT ASSEMBLY 07-2032-6500

REVISION 
LTR-NOTE QTY. UNITS COST

CODE
ITEM 

NUMBER PART NUMBER DESCRIPTION MATERIAL PURCH NOTES

1 EA 1 07-2032-6503 CHIMNEY WELDMENT

1 EA 5 07-2032-6506 COVER PLATE ASSY

1 EA 10 COM'L SEAL GARLOCK HELICOFLEX P/N H-310209 1

1 EA 15 COM'L SEAL GARLOCK HELICOFLEX P/N H-310210 1

26 EA 20 COM'L SCREW, HEX HD 5/8"-11UNC X 3 1/4" LG. ASME SA320 GR B8

26 EA 25 10-4100-01 NUT, HEX, 5/8"-11UNC ASME SA194 GR B8

1

CHANGE DATE CHK EDR
N/C

REVISIONS

REFER TO GARLOCK HELICOFLEX QUOTATION No. 101116.

12-3-07

07-2032-BM-6504

PURCHASING NOTES:

BILL OF MATERIAL

2111 BUILDERS PLACE - COLUMBUS, OH 43204

WORK ORDER NO.

CONTRACT NO.

CD

SW

YALE T962 CRYOSTAT
CHIMNEY ASSY

PHPK Technologies NAME

ORIGINAL RELEASE DATESW

DWN DESCRIPTION
1) ADDED ITEM    2) REVISED QUANTITY    3) REVISED DESCRIPTION    4) DELETED ITEM

v3.10.15 91/156
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DATE DRAWING NO:

PREPARED 12-3-07

CHECKED 12-3-07

ENGINEER 12-3-07 DRAWING TITLE REVISION LETTER: N/C
REVIEWED PART NUMBER 07-2032-6506
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REVISION 
LTR-NOTE QTY. UNITS COST

CODE
ITEM 

NUMBER PART NUMBER DESCRIPTION MATERIAL PURCH NOTES

1 EA 1 COM'L PLATE CIRCLE - 1" THK X 24.00" OD ASME SA240 304 1, 2, 3

1 EA 5 COM'L PLATE, RING - 1/4" THK X 6.65 ID X 7.62" OD ASME SA240 304

1 EA 10 07-07-0088 PIPE, 6" NPS SCH 40 (.280" WALL) WELDED X 2 3/8" LG ASME SA312 TP304

3 EA 20 07-00-0017 TUBE, 1/2" OD X .035" WALL X 2 11/16" LG. SEAMLESS ASME SA269 304L

1 EA 22 07-00-0019 TUBE, 1" OD X .065" WALL X 7/8" LG. SEAMLESS ASME SA269 304L

3 EA 24 07-30-0013 TUBE, 1 1/2" OD X .188" WALL X 3 1/4" LG. SEAMLESS ASME SA269 304L

2 EA 26 07-30-0014 TUBE, 3" OD X .250" WALL X 4 13/16" LG. SEAMLESS ASME SA269 304L

1 EA 28 07-30-0009 TUBE, 6" OD X .065" WALL X 5 3/16" LG. SEAMLESS ASME SA269 304L

3 EA 30 COM'L FLANGE, FIXED - 2 3/4" CF, KJ LESKER P/N F0275X150N 304L

2 EA 32 COM'L FLANGE, FIXED - 4 5/8" CF, KJ LESKER P/N F0462X300N 304L

1 EA 34 COM'L FLANGE, FIXED - 8" CF, KJ LESKER P/N F0800X600N 304L

1 EA 36 COM'L FLANGE, QF25 X 1", KJ LESKER P/N QF25-100-SBB 304L

3 EA 40 COM'L FLANGE, BLANK - 2 3/4" CF, KJ LESKER P/N F0275X000N 304L

2 EA 42 COM'L FLANGE, BLANK - 4 5/8" CF, KJ LESKER P/N F0462X000N 304L

1 EA 44 COM'L FLANGE, BLANK - 8" CF, KJ LESKER P/N F0800X000N 304L

3 EA 50 COM'L GASKET - 2 3/4" CF, KJ LESKER P/N GA-0275 OFHC COPPER

2 EA 52 COM'L GASKET - 4 5/8" CF, KJ LESKER P/N GA-0462 OFHC COPPER

1 EA 54 COM'L GASKET - 8" CF, KJ LESKER P/N GA-0800 OFHC COPPER

3 EA 60 12-001-131 GLAND, 1/2" VCR TO 1/2" TUBE SW, SWAGELOK P/N SS-8-VCR-3 316 SST
3 EA 61 12-001-123 WELD UNION, 1/2" OD, SWAGELOK P/N SS-8-TSW-6 316 SST
3 EA 62 12-001-132 MALE NUT, VCR, 1/2" OD, SWAGELOK P/N SS-8-VCR-4 316 SST

4 EA 70 COM'L HOIST RING, 1/4"-20, McMASTER-CARR P/N 2994T59 FORGED STL

2 EA 80 COM'L NUT, COUPLING, 1/4"-20UNC, McMASTER-CARR P/N 90268A029 18-8 SST

1 EA 82 COM'L NUT, COUPLING, 5/16"-18UNC, McMASTER-CARR P/N 90268A030 18-8 SST

18 EA 90 10-0100-61 SCREW, HEX HD MACH, 1/4-20UNC X 1 3/8" LG. 18-8 SST

20 EA 92 10-0100-79 SCREW, HEX HD MACH, 5/16-18UNC X 2" LG. 18-8 SST

20 EA 94 10-0100-63 SCREW, HEX HD MACH, 5/16-18UNC X 2 1/4" LG. 18-8 SST

18 EA 96 10-4000-04 NUT, HEX, 1/4"-20UNC 18-8 SST

40 EA 98 10-4000-05 NUT, HEX, 5/16"-18UNC 18-8 SST

1

2

3

CHANGE DATE CHK EDR
N/C

DWN DESCRIPTION
1) ADDED ITEM    2) REVISED QUANTITY    3) REVISED DESCRIPTION    4) DELETED ITEM

WORK ORDER NO.

CONTRACT NO.

CD PHPK Technologies NAME

REVISIONS

CERTIFIED MATERIAL TEST REPORTS INCLUDING PHYSICAL AND CHEMICAL ANALYSIS ARE REQUIRED WITH THIS MATERIAL. 

PURCHASING NOTES:

SW

YALE T962 CRYOSTAT
 COVER PLATE ASSY

THIS ITEM HAVE BEEN PREVIOUSLY PROCURED ON 07-2032-BM-6503 AS ITEM #15.

FINISHED THICKNESS FOR THIS PLATE CIRCLE IS .75" AFTER FINAL MACHINING.

07-2032-BM-6506
ORIGINAL RELEASE DATE

12-3-07

SW

BILL OF MATERIAL

2111 BUILDERS PLACE - COLUMBUS, OH 43204

v3.10.15 92/156
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DATE DRAWING NO:
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ENGINEER 11-19-07 DRAWING TITLE REVISION LETTER: N/C
REVIEWED PART NUMBER 07-2032-6507
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REVISION 
LTR-NOTE QTY. UNITS COST

CODE
ITEM 

NUMBER PART NUMBER DESCRIPTION MATERIAL PURCH NOTES

1 EA 1 COM'L PLATE, 1/2" THK X 56" X 8" ASME SA240 304

2 EA 5 COM'L PLATE, 1/2" THK X 48" X 21 1/8" ASME SA240 304

2 EA 10 COM'L PLATE, 1/2" THK X 5" X 15" ASME SA240 304

2 EA 15 COM'L PLATE, 1/2" THK X 5" X 21 1/8" ASME SA240 304

CHANGE DATE CHK EDR
N/C

DWN DESCRIPTION
1) ADDED ITEM    2) REVISED QUANTITY    3) REVISED DESCRIPTION    4) DELETED ITEM

2111 BUILDERS PLACE - COLUMBUS, OH 43204

WORK ORDER NO.

CONTRACT NO.

CD

SW

YALE T962 CRYOSTAT
SADDLE ASSY

PHPK Technologies NAME

ORIGINAL RELEASE DATESW

11-20-07

07-2032-BM-6507

PURCHASING NOTES:

BILL OF MATERIAL

REVISIONS
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Printed: 11/20/2007, 1:46 PM Page 1 of 1

DATE DRAWING NO:

PREPARED 11-16-07

CHECKED 11-19-07

ENGINEER 11-19-07 DRAWING TITLE REVISION LETTER: N/C
REVIEWED PART NUMBER 07-2032-6511

07 2032 NO. REQUIRED 3

NEXT ASSEMBLY 07-2032-6500

REVISION 
LTR-NOTE QTY. UNITS COST

CODE
ITEM 

NUMBER PART NUMBER DESCRIPTION MATERIAL PURCH NOTES

1 EA 1 COM'L PLATE, 1/2" THK X 16" X 6" ASME SA240 304

2 EA 5 COM'L PLATE, 1/2" THK X 5 5/8" X 6" ASME SA240 304

CHANGE DATE CHK EDR
N/C

DWN DESCRIPTION
1) ADDED ITEM    2) REVISED QUANTITY    3) REVISED DESCRIPTION    4) DELETED ITEM

2111 BUILDERS PLACE - COLUMBUS, OH 43204

WORK ORDER NO.

CONTRACT NO.

CD

SW

YALE T962 CRYOSTAT
 SUPPORT ASSY

PHPK Technologies NAME

ORIGINAL RELEASE DATESW

11-20-07

07-2032-BM-6511

PURCHASING NOTES:

BILL OF MATERIAL

REVISIONS
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Printed: 11/20/2007, 1:47 PM Page 1 of 1

DATE DRAWING NO:

PREPARED 11-16-07

CHECKED 11-19-07

ENGINEER 11-19-07 DRAWING TITLE REVISION LETTER: N/C
REVIEWED PART NUMBER 07-2032-6512

07 2032 NO. REQUIRED 2

NEXT ASSEMBLY 07-2032-6500

REVISION 
LTR-NOTE QTY. UNITS COST

CODE
ITEM 

NUMBER PART NUMBER DESCRIPTION MATERIAL PURCH NOTES

1 EA 1 COM'L PLATE, 1/2" THK X 4 1/2" X 6" ASME SA240 304

1 EA 5 COM'L PLATE, 1/2" THK X 5" X 6" ASME SA240 304

1 EA 10 COM'L PLATE, 1/2" THK X 9 3/16" X 6" ASME SA240 304

CHANGE DATE CHK EDR
N/C

DWN DESCRIPTION
1) ADDED ITEM    2) REVISED QUANTITY    3) REVISED DESCRIPTION    4) DELETED ITEM

2111 BUILDERS PLACE - COLUMBUS, OH 43204

WORK ORDER NO.

CONTRACT NO.

CD

SW

YALE T962 CRYOSTAT
 SUPPORT ASSY

PHPK Technologies NAME

ORIGINAL RELEASE DATESW

11-20-07

07-2032-BM-6512

PURCHASING NOTES:

BILL OF MATERIAL

REVISIONS
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2111 Builders Place, Columbus, Ohio 43204 • Office 614-486-4750 • Fax 614-486-4950 •  www.phpk.com 

 

 

 

CERTIFICATE OF CONFORMANCE 
 
 
Yale University 
PO Box 208228 
New Haven, CT 06520 
 
                                                                   
 
PHPK Technologies certifies that all items furnished in this shipment are in full compliance with all 
purchase order and specification requirements of this contract and were manufactured in accordance with 
PHPK Quality Assurance Manual, Edition 2, Revision 1, dated June 30, 2011. 
 
PHPK personnel and/or Contractors performing non-destructive testing (NDT) are in compliance with 
ASNT recommended practice TC-1A. PHPK welding personnel have been certified in accordance with 
ASME BPV Code Section IX Article III. 
 
All examination has been performed with approved PHPK test procedures. Test reports represent the 
actual attributes of the items furnished and are in full compliance with all applicable specifications and 
purchase order requirements. 
  
The materials used to construct the components used for the T962 Cryostat Alteration are suitable for 
their intended use and meet the required specifications of this project. PHPK Technologies purchase all 
materials with physical and chemical analysis that are kept on file at our facility.  This ensures all 
products, whether standard or custom, are constructed of the correct materials, regardless of whether the 
customer requires certifications or traceability. Materials of construction are specified for each part by 
engineering personnel to comply with the appropriate ASME Codes, proven PHPK design, customer 
specification, and/or other industrial codes. 
 
All related Certifications, Reports, and Documents not presented on final delivery of contract will be 
retained by PHPK for future referral. 
 
 
PHPK Sales Order: 12-4007 

Customer PO: SNP5773281  
                   

 
 
 
 
 
 
 
 
 

                                                                                                 3/29/13 
Keith Brown                         Date 
Quality Assurance Manager 
PHPK Technologies 
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• Test Summary Report 
• Helium Mass Spectrometer Leak Test Report 
• Final Pressure Test Report 
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Accepted

*Not 

Accepted

* Not 

Applicable

Supporting 

Documentation 

1)

2)

3) Radiographic Insp. Welds    

4)

5)

6)

Registration / I.D. # R 8 & NB 66

Magnetic Particle

Visual Weld Inspection

Dimensional Inspection

12-4007 DWG or Part #

Pressure Test        Hydrostatic            Pneumatic

Test, Inspection, Operation performed or Documentation required

Description Yale University Alteration

Modification 1-3 (Drawings 12-4007-0501,0502,0503)

PHPK Technologies certifies that the following test have been performed on material and / or equipment supplied 

to___________________________________ on Sales Order _______________________. 

The test(s) meet the requirements of the Purchase Order and the applicable Code, Drawings and  Standards.

CERTIFICATE of CONFORMANCE

 TEST SUMMARY REPORT

PHPK SO# 07-2032-6500

PHPK Serial # 4866 (U-Part MOD 3)

Dye Penetrant

Yale University 12-4007

7)

8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

18)

*

3/29/13

Date

PHPK Technologies

PHPK performed  (3) three modificationsof existing cryostat.  Modification 3 was fabricated as a U-Part (NB 66).  

LOX Cleaning

Quality Assurance Manager

Authorizing Signature

Cold Shock Test

Material Certifications

Form R-2 for Alteration (R 8) and Form U-2A Partial Data Report for U-Part (NB 66) completed for project.

COMMENTS

If not acceptable, List item number and reason for non-acceptance below.

ASME Code stamp and Name plate

Valve Body Casting 100% Zyglo and Radiographed

Mass Spectrometer Leak Test

Operational Test

Leak Test Across Seat

Cleanliness Inspection         Visual         Blacklight           Other

Vacuum Retention

Bake out

v3.10.15 101/156
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PHPK Technologies 

2111 Builders Place 

Columbus, Ohio 43204 
MSLT/PRESSURE  

COMBINATION REPORT 

 

 

Sales Order: 12-4007 Drawing No.: 07-2032-6500 (NB 21) PHPK Specification:  QUAL-PR-0019 

Description: Yale Cryostate Alteration (R 8)  

Test Equipment: { 
Mass Spec. Veeco MS-40 Calibrated Leak S/N: 1317 Rate: 1.7 x 10-8 scc/sec A.E 

Pressure Gage(s) S/N: C-22 Cal Due: 7/13 Ambient Temperature:    750 F 

EVENTS 
1 Calibrated Leak (start) 4 Spray Open Vacuum Enclosure 7 Final Reading 

2 Minimum Detectable Leak 5 Internal Piping Pressure  8 Calibrated Leak 

3 Background Helium (after tie in) 6 Spray Bagged System  

RESULTS 

START END EVENT 
INDICATION* 

scc/sec A.E 
LEAK** COMMENTS 

Pressure 

Media 

  1 1.7 x 10
-8 

 Design Pressure =  45  psig 

N
 

H
e 

  2 0.2 x 10-10  Test Pressure =      50   psig 

  3 2.6 x 10-9   

1:00 1:02 4 2.6 x 10-9  Spray 2 Minutes  X 

1:02 1:03 5 2.6 x 10-9    12.50   psi                 Hold 1 min   X 

1:03 1:04     2.6 x 10-9    25.00   psi                Hold 1 min  X X 

1:04 1:05     2.6 x 10-9    37.50   psi               Hold 1 min  X X 

       1:05 1:25     2.6 x 10-9    50.00   psi                 Hold 1 min  X X 

       1:25 1:32 6    2.6 x 10-9    45.00   psi  Spray 2 min  Hold 5 min  X 

        

  7 2.6 x 10-9     

  8 1.7 x 10-8     

        

 This MSLT Combo Test Report performed on the completed vessel and includes all modifications (MOD 1-3). An additional Pressure Test shall 

 be performed and witnessed by our Authorized Inspector for Code compliance.  

Final Disposition 

 *     Actual Reading 

 **   Difference between MDL (Background) indication and present reading. 

 ACCEPT 

 L II 3/28/2013  
 REJECT PERFORMED BY DATE WITNESSED BY 
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CERTIFICATE OF DESIGN _______________ , ACKNOWLEDGED by CONSTRUCTION ORGANIZATION
I, _______________________________________ acknowledge the provisions and requirements of design described on the DESIGN
REPORT, sheet 2, and the design was introduced into the construction scope as required by the 

I, _______________________________________, holding a valid Commission issued by The National Board of Boiler and Pressure
Vessel Inspectors and certificate of competency  issued by the jurisdiction of _________________________ and employed by
________________________________________________________ of ________________________________ have inspected the
work described in this report on _____________________ and state that to the best of my knowledge and belief this work complies with
the applicable requirements of the 

SHEET 1 OF 2CONSTRUCTION REPORT

Brock N. Seesholtz

National Board Inspection Code.

(National Board and Jurisdiction No.)

PHPK Technologies

FORM R-2 REPORT OF ALTERATION
In accordance with provisions of the 

Construction performed by
(Form "R"(Name of "R" organization responsible for construction)

(PO No., Job No., etc.)

8

12-4007

National Board Inspection Code

Owner

Location of installation

(name)

Fermi National Accelerator Laboratory

Yale University

(address)
PO Box 208228, New Haven, Connecticut, 06520

(name)

(address)
Receiving Warehouse 2, Kirk Road and Wilson St., Batavia, Illinois, 60510

4.

2.

3.

5.
6.

Identifying nos.:
NBIC Edition / Addenda:

Item Identification Pressure Vessel Name of original manufacturer PHPK Technologies

4821
(mfg serial no.)

21
(National Board No.)

N/A
(Jurisdiction No.)

N/A
(other)

2007
(year built)

2011
(edition)

N/A
(addenda)

ASME/Section VIII/Div 1
(name/ section/ division)

Original Code of Construction for Item: 2004/A06
(edition/ addenda)

ASME/Section VIII/Div 1
(name/ section/ division)

Construction Code to be used for Alteration performed: 2010/2011A
(edition/ addenda)

(boiler, pressure vessel or piping)

1) Add liquid withdrawal port in bottom of vessel
2) Add 11" OD Convex Head into existing Concave Head on removable end.

Pressure Test, if applied 49.5 psi 45 psiMAWP
8.

9.

Replacement Parts.

Remarks:

Attached are Manufacturer's Partial Data Reports or Form R-3s properly completed for the following items of this report:
N/A
(name of part, item number, data report type or Certificate of Compliance, mfg name, and identifying mark)

7. Description of Construction Scope:

1.

I, _______________________________________ , certify that to the best of my knowledge and belief the statements in this report are
correct and that all materials, construction, and workmanship on this Alteration conforms to the
National Board "R" Certificate of Authorization No. 6728 expires on 08/17/2014
Date

04/02/2013

Signed
(name of alteration organization)

PHPK Technologies

CONSTRUCTION CERTIFICATION

CERTIFICATE OF INSPECTION

By signing this certificate, neither the undersigned nor my employer makes any warranty, expressed or implied, concerning the work
described in this report.  Furthermore, neither the undersigned nor my employer shall be liable in any manner for any personal injury,
property damage or loss of any kind arising from or connected with this inspection.

Signed04/03/2013 Commission 13582, KY837, OH874

KY, OH
HSB CT Hartford, CT

March 29, 2013

Date

Keith L. Brown

Date

(address)
2111 Builders Place, Columbus, Ohio, 43204

National Board Inspection Code.
Signed

(authorized representative)

Form R-4, Report Supplementary Sheet is attached

(Inspector)

(Identify the design organization's            Form "R" Registration No.       or referencing P.O., job, or tracking number if the Form "R" Report is not registered)
8

N/A

(name of construction organization)

(authorized representative)

PHPK Technologies

National Board Inspection Code.
Keith L. Brown

04/02/2013

(use supplemental sheet, Form R-4, if necessary)

R2-5exe: v6.1.581667698PKEY



03/29/2013

SHEET 2 OF 2DESIGN REPORT

 - see supplemental sheet, Form R-4 for additional remarks pertaining to replacement

PHPK Technologies

FORM R-2 REPORT OF ALTERATION
In accordance with provisions of the 

Design performed by
(Name of "R" organization responsible for design)

(PO No., Job No., etc.)

8

N/A

National Board Inspection Code

Owner

Location of installation

(name)

Fermi National Accelerator Laboratory

Yale University

(address)
PO Box 208228, New Haven, Connecticut, 06520

(name)

(address)
Receiving Warehouse 2, Kirk Road and Wilson St., Batavia, Illinois, 60510

4.

2.

3.

5.
6.

Identifying nos.:
NBIC Edition / Addenda:

Item Identification Pressure Vessel Name of original manufacturer PHPK Technologies

4821
(mfg serial no.)

21
(National Board No.)

N/A
(Jurisdiction No.)

N/A
(other)

2007
(year built)

2011
(edition)

N/A
(addenda)

ASME/Section VIII/Div 1
(name/ section/ division)

Original Code of Construction for Item: 2004/A06
(edition/ addenda)

ASME/Section VIII/Div 1
(name/ section/ division)

Construction Code to be Used for Alteration performed: 2010/2011A
(edition/ addenda)

(boiler, pressure vessel or piping)

1) Calculate weld size and reinforcement requirements of nozzle as required.

Pressure Test, if applied 49.5 psi 45 psiMAWP
8.

9.

Replacement Parts.

Remarks:

Attached are Manufacturer's Partial Data Reports or Form R-3's properly completed for the following items of this report:
N/A
(name of part, item number, data report type or Certificate of Compliance, mfg's name, and identifying mark)

7. Description of Design Scope:

1.

(address)
2111 Builders Place, Columbus, Ohio, 43204

Form R-4, Report Supplementary Sheet is attached

I, _______________________________________, holding a valid Commission issued by The National Board of Boiler and Pressure
Vessel Inspectors and certificate of competency issued by the jurisdiction of _________________________________ and employed by
________________________________________________ of _______________________________ have reviewed the design change
as described in this report and state that to the best of my knowledge and belief such change complies with the applicable requirements of
the 

Brock N. Seesholtz

National Board Inspection Code.

I, _______________________________________________ , certify that to the best of my knowledge and belief the statements in this
report are correct and that the Design Change described in this Report conforms to the National Board Inspection Code.
National Board "R" Certificate of Authorization No. 6728 expires on 08/17/2014

Date 03/29/2013 Signed
(Name of Design Organization)

PHPK Technologies
(Authorized Representative)

DESIGN CERTIFICATION

CERTIFICATE OF DESIGN CHANGE REVIEW

By signing this certificate, neither the undersigned nor my employer makes any warranty, expressed or implied, concerning the work
described in this report.  Furthermore, neither the undersigned nor my employer shall be liable in any manner for any personal injury,
property damage or loss of any kind arising from or connected with this inspection.

Signed Commissions 13582, KY837, OH874
(Inspector)

KY, OH
HSB CT Hartford, CT

Date

Keith L. Brown

(use supplemental sheet, Form R-4, if necessary)

(Form "R"

(National Board and Jurisdiction No.)

R2-5exe: v6.1.581667698PKEY



 
 

Section III 
 
 

Drain Tube Assembly 
12-4007-0501 (MOD 1) 

 
• Material & Weld Traceability Record, 6510 

o Drawings, 6510 & 6511 
 

• Liquid Penetrant Inspection Report 
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SECTION A-A

-- PHPK TECHNOLOGIES PROPRIETARY --

MOD 1 - MAIN ASSY

1 1 

2111 BUILDERS PLACE
COLUMBUS, OH  43204

614-486-4750    WWW.PHPK.COM

DIMENSIONS ARE IN INCHES AND PROVIDED PRIOR
TO SURFACE TREATMENTS, UNLESS NOTED.

B

DRAWN BY

CHECKED

ENGINEER

REVIEWED

RELEASE
DATE

TOLERANCES

FRACTION

2 PL     .XX

3 PL  .XXX

ANGULAR

SIZE DRAWING NUMBER

TITLE

CHG

SHEET OF

`1/8

`.01

`.005

`1/2~

SPW

MJA

SPW

MJA

12/4/2012 N/C12-4007-0501
EST WEIGHT N/A

EDR NO

6112

WHERE USED

-- PHPK TECHNOLOGIES PROPRIETARY -- 

INFORMATION ON THIS DRAWING MAY NOT BE DISCLOSED TO ANY
PARTY WITHOUT WRITTEN AUTHORIZATION FROM PHPK

YALE LAR CRYOSTAT MODIFICATIONS

9 1/8( )

1 1/4

1 1/2

EXISTING G-10 LATERAL SUPPORT PLUG

CUT Ø1.53 HOLE THRU INNER
VESSEL ON CENTER OF EXISTING SUPPORT

(1/8)

45~
1/8

01

20 LAYERS MLI ALL AROUND DRAIN TUBE ASSY

NEW 1-1/2" OD x .120" WALL

DRILL Ø.25 HOLES 3x EQ SPA
IN EXISTING CLOSURE RING

DN 160 ISO K CLAMP FLANGE
WITH CENTERING SEAL AND CLAMPS

4 3/4

3-3/8" OD CF FLANGE
WITH HARDWARE AND SEAL

G-10 TUBE SPACER
AND SUPPORT 4x EQ SPA

6" OD x .120 WALL

6" DIA x .190 THK

REMOVABLE / REPLACEABLE
MLI BLANKET OVER BLIND

TACK WEK NUTS TO
BACK SIDE OF FLANGE

3 1/2Ø

CUT NEW Ø3-1/2" HOLE IN
LOWER SUPPORT PLATE
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Dwg # Rev Ltr Dwg # Rev Ltr

Material & Weld Traceability Record 12-4004-MWTR-6510

Drawing Number

12-4007-6510 A

Parts & Subassemblies

Item

File NamePHPK Form QA-FO-0011

Next Assembly Number

Date Assembled

3/4/2013

Work Ticket Number

4007006

Part Number (Dwg No - Item No) Description

Drain Tube Assembly

Serial Number

10

R8

Put the heat number or serial number on the completed assembly with a permanent marker. 

12-4007-6511-02 Tube, 1-1/2" OD x 0.12 Wall

Heat Number (Enter here or below)

2DV7

835886

07-2032-6501 Original Inner Cryostat

4

Modification 1

Raw Material & Welding

Item Heat Numbers

A B

Weld Filler Metal

Heat Number

Welder

ID No.

P-151184428358862DV7410JT-1

Items JoinedJoint

ID No A B

Document Number:QUAL-FO-0011, Rev. N/C, 2/5/10, EDR # 4402 Page 1 of 1
v3.10.15 109/156



-- PHPK TECHNOLOGIES PROPRIETARY --

MODIFICATION 1, FINAL ASSEMBLY

1 2 

2111 BUILDERS PLACE
COLUMBUS, OH  43204

614-486-4750    WWW.PHPK.COM

DIMENSIONS ARE IN INCHES AND PROVIDED PRIOR
TO SURFACE TREATMENTS, UNLESS NOTED.

B

DRAWN BY

CHECKED

ENGINEER

REVIEWED

RELEASE
DATE

TOLERANCES

FRACTION

2 PL     .XX

3 PL  .XXX

ANGULAR

SIZE DRAWING NUMBER

TITLE

CHG

SHEET OF

`1/8

`.01

`.005

`1/2~

DMF

SPW

SPW

MJA

1/22/2013 A12-4007-6510
EST WEIGHT N/A

EDR NO

6185

WHERE USED

-- PHPK TECHNOLOGIES PROPRIETARY -- 

INFORMATION ON THIS DRAWING MAY NOT BE DISCLOSED TO ANY
PARTY WITHOUT WRITTEN AUTHORIZATION FROM PHPK

YALE LAR CRYOSTAT MODIFICATIONS

PARTS LIST
NOTESMATERIALTAG NUMBERDESCRIPTIONPART NUMBERQTYITEM

 ALUMINUM CLAMP, ISO 160 - DOUBLE, KJ LESKER QF-SDC-AL2*400741

   SEAL RING - KJ LESKER No QF160-SABR*400712

   YALE T962 CRYOSTAT - FINAL ASSEMBLY07-2032-650013

   DRAIN TUBE ASSEMBLY12-4007-651114

   FIXED ISO FLANGE12-4007-651215

   REMOVABLE ISO FLANGE12-4007-651316

   ALUMINIZED MYLAR 1-1/2" WIDE x 1.00 SQ FT50-024-010107

   REEMAY, 2" WIDE x 1.00 SQ FT50-025-010108

12-4007-0501 REQD1

GENERAL NOTES:
 
1) THIS DRAWING REPRESENTS MODIFICATION NUMBER 1 TO BE PERFORMED ON THE INNER AND OUTER VESSEL OF THE 
     LIQUID ARGON CRYOSTAT SUPPLIED TO YALE ON PHPK SALES ORDER 07-2032.
 
2) THE MODIFICATION TO THE INNER VESSEL WILL BE INCLUDED IN A DESIGN REPORT DOSSIER AND REVIEWED BY AN
     AUTHORIZED INSPECTOR IN ACCORDANCE WITH THE NATIONAL BOARD INSPECTION CODE FOR APPLICATION OF "R" STAMP.
 
3) SEE DOCUMENT NUMBER 12-4007-9910 FOR ASME CODE CALCULATIONS FOR THE INNER VESSEL.
 
4) SEE DOCUMENT NUMBER 12-4007-9911 FOR ASME CODE CALCULATIONS FOR THE OUTER VESSEL.
 
5) PNUMATIC PRESSURE TEST INNER VESSEL 49.5 PSIG PER QUAL-PR-0017
 
6) HELIUM MASS SPEC LEAK TEST PER QUAL-PR-0018, 1x10-9 STD CC SEC AIR EQUIV. MAX
 
7) ALL INNER VESSEL WELDS MUST BE TRACEABLE, MWTR FORMS APPLY
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SECTION A-A

SECTION B-B

-- PHPK TECHNOLOGIES PROPRIETARY --

2 2 

B
SIZE DRAWING NUMBER CHG

SHEET OF

12-4007-6510 A
N/AEST WEIGHT

A

A

B B

4

1

6

EXISTING G-10
SUPPORT PLUG

3X n1/4 THRU EXISTING CLOSURE

RING EQUALLY SPACED

5

3

(3 7/16)

(1 7/16)

(4 13/16)

(14 1/4)

(13 15/16)

(1/8)

45~
1/8

32 CUT Ø1.53 HOLE THRU INNER VESSEL
ON CENTER OF EXISTING SUPPORT

2

1/8
01 TYP

(3)

Ø3 1/2" HOLE THROUGH
EXISTING PLATE

7 8

n5

JT-1

7 8
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SECTION A-A

-- PHPK TECHNOLOGIES PROPRIETARY --

DRAIN TUBE ASSEMBLY

1 1 

2111 BUILDERS PLACE
COLUMBUS, OH  43204

614-486-4750    WWW.PHPK.COM

DIMENSIONS ARE IN INCHES AND PROVIDED PRIOR
TO SURFACE TREATMENTS, UNLESS NOTED.

B

DRAWN BY

CHECKED

ENGINEER

REVIEWED

RELEASE
DATE

TOLERANCES

FRACTION

2 PL     .XX

3 PL  .XXX

ANGULAR

SIZE DRAWING NUMBER

TITLE

CHG

SHEET OF

`1/8

`.01

`.005

`1/2~

DMF

SPW

SPW

MJA

1/22/2013 N/C12-4007-6511
EST WEIGHT 5.03 lbmass

EDR NO

6185

WHERE USED

-- PHPK TECHNOLOGIES PROPRIETARY -- 

INFORMATION ON THIS DRAWING MAY NOT BE DISCLOSED TO ANY
PARTY WITHOUT WRITTEN AUTHORIZATION FROM PHPK

YALE LAR CRYOSTAT MODIFICATIONS

PARTS LIST
NOTESMATERIALTAG NUMBERDESCRIPTIONPART NUMBERQTYITEM

 ASME SA249 WELDED 304 TUBE, 5/8'' OD X 16 GA0700-10-04-00C32.000 in1

CO3ASME SA249 TP304/304L TUBE, 1-1/2 OD X 0.120 WALL0700-24-08-001812.000 in2

 G-10 TUBE, 1/2" OD, 0.12 WALL50-028-0203.752 in3

 ASME SA193 GR B8 BOLT, HEX HEAD, 5/16-18 UNC X 1-3/4'' LG9000-05-13-080784

 ASME SA194 GR 8 NUT, HEX, 5/16-18 UNC9101-05-18-000985

 STAINLESS 18-8 WASHER, SPLIT LOCK, 5/16 NOM ID9202-10-10-088986

 STAINLESS 304L CONFLAT FLANGE, FIXED BLANK, 3-3/8 O.D., KURT J. 

LESKER #F0337X000N

9911-00-03-00D017

C03STAINLESS 304L CONFLAT FLANGE, COUNTER BORED FIXED, 3-3/8 O.D. X 

1.435'' DIA. C'BORE, KURT J. LESKER #F0337X150N

9911-02-04-04D018

 COPPER OFHC GASKET, 3-3/8 FLANGE, (10 PER PACKAGE), KURT J. 

LESKER #GA-0337

9911-10-04-007419

A

A

2

1

3

7

8

456

15/16" 

1/2" 

4X

4X

12" 

9

8X

12-4007-6511 REQD1

4 3/8

(12 1/4)

1/8
1/8

32

TACK WELD 3X TYP
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2111 Builders Place, Columbus, Ohio 43204 • Office 614-486-4750 • Fax 614-486-4950 •  www.phpk.com 

 

Penetrant Inspection Report 
 

Sales Order:  12-4007  Drawing Number: 12-4007-6510 

    

Description:  Yale Lar Cryostat  (MOD 1) Test Performed By: S. Thomas 

    

Project Engineer:  S. Willming  

    

PHPK Procedure Specification:  QUAL-PR-0007  

    

 

Penetrant type:  Visible Dye: X      

    

Penetrant:  Magnaflux SKL-SP     Batch No:  05H05K 

    

Cleaner:     Magnaflux SKC-S       Batch No: 10M07K 

    

Developer: Magnaflux SKD-S2    Batch No:   10C08K 

    

Lighting:   Work Light / Flashlight (as needed 100 foot candles minimum)     

 
 

Conclusions: Note joint number and bill of material item number (description) below. Also list type of indication 

(liner or rounded) and location & size if any are observed. 

  

J-1 BOM #4 to Inner Vessel (drain tube assembly to inner vessel) 

 

 

No Recordable Indications To Report 

 

 

 

 

 

 

 
 

 

 

                                                                        3/4/14                                               

Signature                                                                                         Date 
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Section IV 
 
 

Inner Head 
12-4007-0502 (MOD 2) 

 
• Material & Weld Traceability Record, 6522 

o Drawing, 6522 
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SECTION A-A

-- PHPK TECHNOLOGIES PROPRIETARY --

MOD 2 - GENERAL ARRANGEMENT

1 1 

2111 BUILDERS PLACE
COLUMBUS, OH  43204

614-486-4750    WWW.PHPK.COM

DIMENSIONS ARE IN INCHES AND PROVIDED PRIOR
TO SURFACE TREATMENTS, UNLESS NOTED.

B

DRAWN BY

CHECKED

ENGINEER

REVIEWED

RELEASE
DATE

TOLERANCES

FRACTION

2 PL     .XX

3 PL  .XXX

ANGULAR

SIZE DRAWING NUMBER

TITLE

CHG

SHEET OF

`1/8

`.01

`.005

`1/2~

SPW

MJA

SPW

MJA

12/21/2012 N/C12-4007-0502
EST WEIGHT N/A

EDR NO

6142

WHERE USED

-- PHPK TECHNOLOGIES PROPRIETARY -- 

INFORMATION ON THIS DRAWING MAY NOT BE DISCLOSED TO ANY
PARTY WITHOUT WRITTEN AUTHORIZATION FROM PHPK

YALE LAR CRYOSTAT MODIFICATIONS

A

A

5.75

HEAD TANGENT LINE

HEAD TANGENT LINE

0.80

R6 3/8

11.00

0.13

14" NPS SCH 10 (.188 WALL)

16-1/2" CF FLANGE
W/ GASKET AND BOLTS

(3/16)

45~
3/16

01

R1 7/8

.09
(.09)

45~
.09

32

ASME "R" STAMP
NAMEPLATE AND BRACKET

REF: OUTER HEAD - Ø42 x .25" THK

REF: INNER HEAD - Ø30 x .19" THK

GENERAL NOTES:
 
1) THIS DRAWING REPRESENTS MODIFICATION NUMBER 2 TO BE PERFORMED ON THE INNER AND OUTER VESSEL OF THE 
     LIQUID ARGON CRYOSTAT SUPPLIED TO YALE ON PHPK SALES ORDER 07-2032.
 
2) THE MODIFICATION TO THE INNER VESSEL WILL BE INCLUDED IN A DESIGN REPORT DOSSIER AND REVIEWED BY AN
     AUTHORIZED INSPECTOR IN ACCORDANCE WITH THE NATIONAL BOARD INSPECTION CODE FOR APPLICATION OF "R" STAMP.
 
3) SEE DOCUMENT NUMBER 12-4007-9910 FOR ASME CODE CALCULATIONS FOR THE INNER VESSEL.
 
4) SEE DOCUMENT NUMBER 12-4007-9911 FOR ASME CODE CALCULATIONS FOR THE OUTER VESSEL.
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Dwg # Rev Ltr Dwg # Rev Ltr

3HR64

Material & Weld Traceability Record 12-4004-MWTR-6522

Drawing Number

12-4007-6522 B N/C

Parts & Subassemblies

Item

File NamePHPK Form QA-FO-0011

Next Assembly Number

12-4007-6521

Date Assembled

3/8/2013

Work Ticket Number

4007008

Part Number (Dwg No - Item No) Description

Inner Head Weldment

Serial Number

2

R8

Put the heat number or serial number on the completed assembly with a permanent marker. 

*4007 Cryostat Inner Head Custom Inverted

Heat Number (Enter here or below)

451657

E3T5

70-001-050

07-2032-6500 Cryostat Inner Head

ASME R Nameplate Bracket

3

Modification 2

118442 P-15

Raw Material & Welding

Item Heat Numbers

A B

Weld Filler Metal

Heat Number

Welder

ID No.

P-15118442E3T545165732JT-2

Items JoinedJoint

ID No A B

2JT-3 4 451657 3HR6

Document Number:QUAL-FO-0011, Rev. N/C, 2/5/10, EDR # 4402 Page 1 of 1
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SECTION A-A

-- PHPK TECHNOLOGIES PROPRIETARY --

INNER HEAD WELDMENT

1 2 

2111 BUILDERS PLACE
COLUMBUS, OH  43204

614-486-4750    WWW.PHPK.COM

DIMENSIONS ARE IN INCHES AND PROVIDED PRIOR
TO SURFACE TREATMENTS, UNLESS NOTED.

B

DRAWN BY

CHECKED

ENGINEER

REVIEWED

RELEASE
DATE

TOLERANCES

FRACTION

2 PL     .XX

3 PL  .XXX

ANGULAR

SIZE DRAWING NUMBER

TITLE

CHG

SHEET OF

`1/8

`.01

`.005

`1/2~

DMF

SPW

SPW

MJA

1/22/2013 B12-4007-6522
EST WEIGHT N/A

EDR NO

6185

WHERE USED

-- PHPK TECHNOLOGIES PROPRIETARY -- 

INFORMATION ON THIS DRAWING MAY NOT BE DISCLOSED TO ANY
PARTY WITHOUT WRITTEN AUTHORIZATION FROM PHPK

YALE LAR CRYOSTAT MODIFICATIONS

A A

PARTS LIST
NOTESMATERIALTAG NUMBERDESCRIPTIONPART NUMBERQTYITEM

 ASME SA240 304 ASME "R" STAMP NAMEPLATE02-001-06111

 ASME SA240 304 CRYOSTAT INNER HEAD07-2032-650012

PPR-4007-01ASME SA240 304 CRYOSTAT INNER HEAD CUSTOM INVERTED HEAD12-4007-652413

 ASME SA240 304 ASME CODE NAMEPLATE BRACKET70-001-05014

1

4

3

2

(n30)

1/8 1/4-2
01 TYP

n11 1/32 THRU

2 5/16

(6 1/2)

(3/8)

12-4007-6521 REQD1

JT-3

HOLD

6 3/4

3

JT-2

TACK WELD 4 CORNERS
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IO
N
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IP
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IO
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D
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E
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L
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G
E

D
 V

IE
W

 O
F

 "
R

" 
S
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A

M
P

 N
A

M
E

P
L
A

T
E

(3/32)

1/8

(3/32)

1/8

32

B
0

2
-2

7
-2

0
1

3
D

M
F

S
P

W
S

P
W

M
J
A

6
2
8

9
R

E
V

IS
E

D
 W

E
L
D

 S
Y

M
B

O
L
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SECTION VIEW OF HEAD

-- PHPK TECHNOLOGIES PROPRIETARY --

2 2 

B
SIZE DRAWING NUMBER CHG

SHEET OF

12-4007-6522 B
5.748 lbmassEST WEIGHT

.090

.135

1/2

R1 7/8
R6 3/8

11

4 3/16( )
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Section V 
 
 

Inner Nozzle Flange 
12-4007-0503 (MOD 3) 

 
• Material & Weld Traceability Record, 6533 

o Drawing, 6533 
 

• Material & Weld Traceability Record, 6534 
o Drawings, 6534,6535 

 
• Form U-2A 
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SECTION B-B
FROM SHT 1

SECTION A-A

-- PHPK TECHNOLOGIES PROPRIETARY --

2 2 

B
SIZE DRAWING NUMBER CHG

SHEET OF

12-4007-0503 A
N/AEST WEIGHT

A A

5.34

1.50 1.50

0.63

6.00( )

6" NPS SCH 40

2.75 OD CF
FLANGE 2x

0.79

INNER VESSEL WALL

VACUUM VESSEL WALL

BUNA O-RINGS BY PHPK
FOR LEAK TESTING ONLY 
HELICOFLEX SEALS MUST BE INSTALLED
PRIO TO OPERATION WITH LAR - BY YALE

1/4

1.50" OD x .12 WALL

NEW VITON O-RING
IF REQUIRED BY PHPK

FASTENERS OMITTED IN
THIS VIEW FOR CLARITY

4.30

1.39

A1

1.69 1.10

1.57 1.63

1.63

1.63

1.50" OD x .12 WALL

2.75 OD CF
FLANGE - 2x

6" NPS SCH 40

1.69 1.10

HEX NUT - 1/4-20UNC

1/16
01 - TYP
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Dwg # Rev Ltr Dwg # Rev Ltr

Modification 3

R8

Put the heat number or serial number on the completed assembly with a permanent marker. 

07-07-0088 Pipe, 6" NPS SCH 40

Heat Number (Enter here or below)

2600791

TU-YU239958

12-4007-6534

*4007 Plate, 1" THK, 11-1/4" OD

Inner Nozzle Plate 02 W1

2

3

Material & Weld Traceability Record 12-4004-MWTR-6533

Drawing Number

12-4007-6533 N/C N/C

Parts & Subassemblies

Item

File NamePHPK Form QA-FO-0011

Next Assembly Number

12-4007-6532

Date Assembled

3/1/2013

Work Ticket Number

4007011

Part Number (Dwg No - Item No) Description

Inner Nozzle Flange

Serial Number

1

9

7

4

5

6

10

SEE MWTR 6534

Items JoinedJoint

ID No A B

1JT-6 2 2600791 TU-YU239958

118442SEE MWTR 6534TU-YU23995832JT-5

Raw Material & Welding

Item Heat Numbers

A B

Weld Filler Metal

Heat Number

Welder

ID No.

P-15

26

118442 P-15

11

16

10

Document Number:QUAL-FO-0011, Rev. N/C, 2/5/10, EDR # 4402 Page 1 of 1
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SECTION B-B

SECTION A-A

-- PHPK TECHNOLOGIES PROPRIETARY --

INNER NOZZLE FLANGE WELDMENT

1 1 

2111 BUILDERS PLACE
COLUMBUS, OH  43204

614-486-4750    WWW.PHPK.COM

DIMENSIONS ARE IN INCHES AND PROVIDED PRIOR
TO SURFACE TREATMENTS, UNLESS NOTED.

B

DRAWN BY

CHECKED

ENGINEER

REVIEWED

RELEASE
DATE

TOLERANCES

FRACTION

2 PL     .XX

3 PL  .XXX

ANGULAR

SIZE DRAWING NUMBER

TITLE

CHG

SHEET OF

`1/8

`.01

`.005

`1/2~

DMF

SPW

SPW

MJA

1/22/2013 N/C12-4007-6533
EST WEIGHT 26.12 lbmass

EDR NO

6185

WHERE USED

-- PHPK TECHNOLOGIES PROPRIETARY -- 

INFORMATION ON THIS DRAWING MAY NOT BE DISCLOSED TO ANY
PARTY WITHOUT WRITTEN AUTHORIZATION FROM PHPK

YALE LAR CRYOSTAT MODIFICATIONS

PARTS LIST
NOTESMATERIALTAG NUMBERDESCRIPTIONPART NUMBERQTYITEM

C03ASME SA240 304 PLATE, 1" THK, 11 1/4" OD*400711

CO3ASME SA312 ERW 304/304L PIPE, 6 NPS, SCH 4007-07-00881.910 in2

   INNER NOZZLE PLATE 02 W112-4007-653413

B BA A

0.330.63
(1)

(n11 1/4)

6.07

2 9/16

2 3/4

4 1/8

(1/4)

G
75~

1/4
32

DETAIL ITEM       #1
1 REQ'D.

1
2

3

12-4007-6532 REQD1

(1 1/8) (1 11/16)

45.0°

(1)

3/16
3/16

32
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Dwg # Rev Ltr Dwg # Rev Ltr

Modification 3

R8

Put the heat number or serial number on the completed assembly with a permanent marker. 

0700-24-11-0010 Tube, 1-1/2" OD x 0.188 Wall

Heat Number (Enter here or below)

E7N7

YX1110-537

12-4007-6535 Inner Nozzle Plate 

2

3

Material & Weld Traceability Record 12-4004-MWTR-6534

Drawing Number

12-4007-6534 N/C N/C

Parts & Subassemblies

Item

File NamePHPK Form QA-FO-0011

Next Assembly Number

12-4007-6533

Date Assembled

3/5/2013

Work Ticket Number

4007010

Part Number (Dwg No - Item No) Description

Inner Nozzle Plate 02 W1

Serial Number

1

9

7

4

5

6

10

Items JoinedJoint

ID No A B

1JT-8 2 E7N7 YX1110-537

118442YX1110-537E7N721JT-7

Raw Material & Welding

Item Heat Numbers

A B

Weld Filler Metal

Heat Number

Welder

ID No.

P-15

26

118442 P-15

11

16

10

Document Number:QUAL-FO-0011, Rev. N/C, 2/5/10, EDR # 4402 Page 1 of 1
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SECTION A-A

-- PHPK TECHNOLOGIES PROPRIETARY --

INNER NOZZLE PLATE 02 W1

1 1 

2111 BUILDERS PLACE
COLUMBUS, OH  43204

614-486-4750    WWW.PHPK.COM

DIMENSIONS ARE IN INCHES AND PROVIDED PRIOR
TO SURFACE TREATMENTS, UNLESS NOTED.

B
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CHECKED

ENGINEER

REVIEWED

RELEASE
DATE
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SIZE DRAWING NUMBER
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-- PHPK TECHNOLOGIES PROPRIETARY -- 

INFORMATION ON THIS DRAWING MAY NOT BE DISCLOSED TO ANY
PARTY WITHOUT WRITTEN AUTHORIZATION FROM PHPK

YALE LAR CRYOSTAT MODIFICATIONS

PARTS LIST
NOTESMATERIALTAG NUMBERDESCRIPTIONPART NUMBERQTYITEM

 ASME SA240 304 INNER NOZZLE PLATE12-4007-653511

C03ASME SA213 SMLS TP304/304L TUBE, 1-1/2 OD X 0.188 WALL0700-24-11-00103.500 in2

A A

(n6)

2

2

1

1 3/4" 

 1 3/4" 

(1 11/16)(1 1/8)

3/16
3/16

G
45~

32 TYP

12-4007-6533 REQD1

1 3/4

3/8
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SECTION A-A

DETAIL  B

-- PHPK TECHNOLOGIES PROPRIETARY --

INNER NOZZLE PLATE

1 1 

2111 BUILDERS PLACE
COLUMBUS, OH  43204

614-486-4750    WWW.PHPK.COM

DIMENSIONS ARE IN INCHES AND PROVIDED PRIOR
TO SURFACE TREATMENTS, UNLESS NOTED.

B

DRAWN BY

CHECKED

ENGINEER

REVIEWED

RELEASE
DATE

TOLERANCES

FRACTION

2 PL     .XX

3 PL  .XXX

ANGULAR

SIZE DRAWING NUMBER

TITLE
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1/22/2013 N/C12-4007-6535
EST WEIGHT 2.65 lbmass

EDR NO

6185

WHERE USED

-- PHPK TECHNOLOGIES PROPRIETARY -- 

INFORMATION ON THIS DRAWING MAY NOT BE DISCLOSED TO ANY
PARTY WITHOUT WRITTEN AUTHORIZATION FROM PHPK

YALE LAR CRYOSTAT MODIFICATIONS

A A

RAW MATERIAL
NOTESMATERIALRM DESC

 ASME SA240 304PLATE CIRCLE, 3/8" THK X 6 5/8" OD

B

1.101.69

1.53 TYP

(n6.03)

(3/8)

12-4007-6534 REQD1

45.0°

0.19

(3/8)
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Section VI 
 
 

Certified Material Test Reports 
 

• Pipe & Tube 
• Plate 
• Weld Wire 
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Plate 
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Weld Wire 
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