
PRESSURE VESSEL ENGINEERING NOTE

PER CHAPTER 5031

Prepared by: Herman Cease



Preparation date: Aug 14, 2008


1.
Description and Identification

Fill in the label information below:

This vessel conforms to Fermilab ES&H Manual

Chapter 5031

Vessel Title DES Pressure Vessel, 200L PHPK Technologies


Vessel Number      5819


Vessel Drawing Number PHPK Technologies, 07-1963-0500 REV A


Maximum Allowable Working Pressures (MAWP):

  Internal Pressure _____150 PSIG_______________ 

  External Pressure ______-14.7 PSIG______________

Working Temperature Range -320oF to 120 oF
Contents Liquid Nitrogen


Designer/Manufacturer PHPK Technologies


                                            Columbus Ohio           
Test Pressure (if tested at Fermi)
Acceptance       


Date:

_______PSIG, Hydraulic
Pneumatic
      

Accepted as conforming to standard by

of Division/Section_______________ Date:________     

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

Reviewed by:

Date:


Director's signature (or designee) if the vessel is for manned areas but doesn't conform to the requirements of the chapter.


Date:


_________________________________________________Date: ______________________

ES&H Director Concurrence

Amendment No.:                 Reviewed by:              Date:

_________________              _____________             _______________

_________________              ______________            ________________

Lab Property Number(s):


Lab Location Code:
(obtain from safety officer) 

Purpose of Vessel(s): Closed Loop LN2 cooling, DES Camera Vessel


Vessel Capacity/Size:      380Liters

Diameter: 20 inch
Length: 90 inch


Normal Operating Pressure (OP) 100 PSIG
MAWP-OP =  50 PSIG
List the numbers of all pertinent drawings and the location of the originals. 

Drawing #
Location of Original
07-1963-0500 REV A SHEET 1 (Vessel)

 Fermilab BEG

07-1963-0500 REV A SHEET 2 (Vessel)

Fermilab BEG

4900.120-MD-436428 (Flange)

Fermilab BEG

4900.120-ME-436366 (Flange Weldment)

Fermilab BEG



2.
Design Verification

Is this vessel designed and built to meet the Code or “In-House Built” 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:

[image: image1.wmf]
Certified by



PHPK Technologies



Columbus Ohio, 43204



150 PSI at 120 F



Max Allowable Working Pressure



-14.7 PSI at 120 F



Max Allowable External Working Pressure

-320 F at 150 PSI Min Design Metal Temp

PHPK Serial No 5819



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)

18 inch Flange

UG-34, UG-39, 2-5

1.23”req t               vs.     1.56” actual t





vs







vs







vs


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

Anderson Greenwood  

81BF1216-G

150 psig

1352 scfm 

“G” 0.503 in2



Fike Rupture Disk

SRL

165 psig

6600 scfm

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, Used 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, Used 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.
Introduction:

SV-6213 and SV-6214

Safety relief valve

Title: Calculating Size of Safety Valve for the DES Camera Cooling System

Author: Birce Onal, Revised 8/14/08 H. Cease

Date: February 28, 2007

1. OBJECT
To calculate the size of a safety valve and orifice for the pipes of the DES cryo-cooling system.

2. REFERENCE
“Pressure Relief Device Standards; Part 3: Stationary Storage Containers for Compressed Gases.” Compressed Gas Association, Inc. AGCD- Anderson Greenwood. 1993.

3. INPUT DATA
1) Running system of vaporized liquid nitrogen.
2) Input pressure is .76 MPa (100 psig), pressure running back is .871 MPa.
3) Diameter of vessel is 20 in.
4) Height of vessel is 90 in.

4. CALCULATIONS
Finding required capacity using CGA section 5.3.2, pressure relief device flow capacity under emergency conditions including fire.
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Where,

Qa = flow capacity of the relief device

F= 1 , correction factor

Gu = 69, Cryogenic Liquid Nitrogen at 200 psi, Gas factor from Table 1 for un-insulated container. 

A = vessel square area
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Per CGA 1.3-1995, no correction terms for the temperature or pressure drop in the vent line is needed if the vent line is less than 2 feet. 

The vent line inlet length is 1 foot, and the vent line is also 1 foot in length. 

5. CONCLUSION
The required capacity of the safety valve is 1525 scfm at 121% of the MAWP of 150 psig or 181 psig. The fill lines on the vessel are ¾ inch tube with a 0.652 inch inner diameter (0.33in2).  To satisfy the overfill condition and the flow capacity a relief valve with an orifice diameter larger than 0.33 in2 is selected.
A valve such as Anderson Greenwood #81-BF-1216-G is suitable

Body size 81 for gas service

Brass body

1 ½ Female NPT inlet

2 inch FNPT outlet

Orifice size 0.5 in2
Set Pressure 150 psig, relief capacity = 1352 scfm
Capacity at 121% MAWP (181 psig) = 1600 scfm

The second relief selected is a 2 inch FIKE rupture disk, 165 psig set pressure and is sized to meet the fire conditions. The flow rate for this relief is calculated using Appendix 11 of the ASME Section VIII division 1.
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Where: 

Wa = Flow rate lbs/hr

C = 356 gas constant

K = 0.62 Coef. ff discharge for the rupture disk

A = 2 inch nominal diameter = 3.36 inch2 flow area from FIKE

P = 157 psig + 14.7 psi = 171.7 psia as tested by FIKE, not to exceed 165 psig.
M = 28.97 molecular weight air

T = 520 Rankine

Wa = 30,000 lbs air per hr = 500 lbs/min
Using 0.075 lbs/ ft3 density of dry air at standard conditions
Flow rate = 6600 scfm air 


6. Inspection and Testing
Per FESHM 5031, The Vessel will be inspected prior to any operational start and on an annual basis. 

The Vessel and Flange Assembly will be tested prior to operational use using FESHM 5034. Attached documents are the Testing Procedure and Testing Permit. Results are documented on the testing permit form.
Fermilab ES&H Manual
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