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2 
PRESSURE VESSEL ENGINERING NOTE 


PER CHAPTER 5031 


Prepared by: S~ SA K. c.t4 
Preparation date: ~~II'j 

c,,~ e'f: R~ vc:..wsc.\ e/,fj/u 
1. 	 pescription and Identification 

Fill in the label information below: 

This vessel conforms to Fermilab ES&H Manual . 
Chapter 5031 

Vessel Title A\f/!.. Rec.E'I" INC:, T"r-llC. 
Vessel Number R D - 402.1 
Division/Section 
Vessel Drawing Number _____________________________ 

Maximum Allowable 
Working Pressure (MAWP) ______________~~__O--O------~PSI 

Working Temperature Range~__~a~o~ OF ____ _____ OF~_~O 
Contents~A~I~R~_________________________________ 

Designer/Manufacturer /3fvflnef' E",v~ ~I ttl.,. Toc. 
(f 	 V 

Test Pressure (if tested at Fermi) Acceptance
Date :______ 

of Division/Section eJ) Date: 10/£'/43 

Obtain 	from Safety Officer 

Document per Chapter 
5034 of the Fermilab 
ES'H Manual 

Actual 	sign1lture required 

NOTE: Any subsequent changes in contents, 
pressures, temperatures, valving, etc., which 
affect the safety of this vessel shall r~quJ.re 
another reviewy7 (" ~ 

Reviewed by: ~.A...(. ~ 	Date: 9-Jt)::9...> 
Director's signature (or designee) if the vessel is for manned areas but 
doesn't confor.m to the requirements of the chapter. 

~/~----------Date: 

Amendment No.: 	 RevieLd by: Date: 

Fennilab ES&:H Mtl1UI4I 5031TA-S 
Rev. 3/92

http:r~quJ.re


3 
Lab Property Number(S):______~N~o~~~~______________________________________ 
Lab Location code:_____---llO:..,;:.A..:..i&=-___-,:-_______ (obtain from. saf~y officer) 

Purpose of Vessel (5): Ho'JI~a ft:A.n k~,. rompt5 St:t1 C(·,c 

Diameter: .$0 ~"'. Length: .......:'f..=~:-li.::.:....:..:...___
Vessel Capacity/Size: 

Normal Operatinq Pressure (OP) 115' PSI 

MAWP-OP - J 5" PSI 

-. • 


- •
5031TA-6 FermilabES&H MQIIJ.II1J 
Rt 



4 
List the numbers of all pertinent drawinqs and the location of the 
originals. 

Drawing t 	 Location of Qriginal 

2. 	 Design verification 

Does the vessel (s) have a U stamp? Yes 
out data below and skip paqe 3; if "No", 

page. 


Staple photo of U stamp plate below. 


Copy "un label details to the side 


I 

\ 


/' No.__ If "Yes", fill 
fill out paqe 3 and skip this~ 

Copy data here: 

Beu,.,1.Q EN£,. ~ 
I 

M Fe,. :rAJc.. 

D,y. r B€-DFotlf), :r~DU~~A 

Mo.~. W.i>. ...JO() ps.;. «.+ Y!1lF 
I 

w.e. cl S'Oc..M.. tff(7. SEiC. 

7f1II..E INT. Lias. Sq. S~. Ft. 

o.(). 30 D.l. 'do. Iff)• .:): I Yf.I'II'1 

SH rtL . J,J1 Hp. ,H. ~ 
Snre'L P-S':/-63D 


Fenni/Db ES&.H Manual 	 S031TA·7 
Rev. 3m 



5 
~ 	 Provide ASHE design calculations in an appendix. On the sketch below, 

circle all applicable sections of the ASHE code per Section VIII, Division 
I. (Only 	for non-coded vessels) 

MonU$heo<I 
Fa_eon 
t:on..e, si<le 
Por.UG-33 

'hreodcd
COMeC1ions--+.,,-,~ 
Por.UG-43. 
lable UG-43 

weld joint 
df"lCienc:iH 
Par.UW-1t 
TobleUW-12 

AI~1otercnce· 
Ionvitudinol pint 
Por.UWoU 

A1i9nment 
toleror(tt 
Por.UW-)4 
Circumferentiol 
pn1'S 

StoQgel' IonQ se0tn5 olleosf 5 X t 
1II'IItS$ 'O~9ropheCl CI1 iMuwc
1ions 
Pot.uw·9C1 

FoniOl'l welded CDMKIiolis 
Pot. UW-15 and Fiy.uw-t6 

'MOl.weld r.m,Qt'CeftItnt 
Par.W-55 

summa:r::y Of ASHE COde 

CALCULATION RESULT 
(Required thickness or stress 

Reference ASHE level vs. actual thickness 
Code SectiOD calculated stress level) 

_______ vs ______ 

_______ vs ______ 

_______ vs ______ 

_______vs ______ 

_______vs ______ 

5C31TA..9 Fermilab £.'::&11 Manuol 
~ ;.,::yr. ;{J'i. 
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3. System Venting Verification Provide the system schematic in the Appendix. 

Is it possible to isolate the relief valves by a valve from the 
vessel? /

Yes No . 

If "Yes", the system must conform to code rules. Provide an 

explanation on the appended schematic. (An isolatable vessel, 

not confor.ming to code rule is non-compliant under this 

chapter. ) 


IS the relief cracking pressure set at or below the M.A.W.P.? 
Yes ......--- No Actual setting ~OO PSI 

(A "No" response violates this chapter.) . 

Is the pressure drop of the relief system at maximum anticipated flow 
such that ves§el pressure never rises above the following? (UG 125) 

Yes ~ No 	 110\ of MANP (one -relief) 
116% of MANP (multiple reliefs) 
121% of MANP (unexpected heat source) 

Provide test or calculational proof in the Appendix. 

(Non-confor.ming pressure rises is non-compliant under this Chapter.) 


L1st of reliefs and settings: 


Manufacturer Model t Set Pressure Flow Rate 


F. c. t:: lAlbSWrJ 

Does the primary relief device follow UG-129? Yes ~ No______ 
(A "No" response is non-compliant under this chapter) 

4. Operating Procedure 

Is an operating procedure necessary for the safe ope~ation of this 
vessel? ~ 

Yes No (If "Yes", it must be appended) 

5. Kelding Information 

Has the vessel been fabricated in a non-code shop? Yes_____ No ~ 
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. 

Fermilab ES&H Manual 	 S031TA-9 
Rev< 1/92 



7 ExCeRtiOD.l~~!~04 and Uamonned Are" vea.ela 

Is this vesse~ or any part thereof in the above categories? 

Yes V No__ 


6. 

If ·Yes·, follow the Engineering Note requirements for documentation 
and append to Note. 

THIS VESSEL CONFORMS TO ROOM TEMPERATURE 
PRESSURE VESSEL ENGINEERING STANDARD SD 37 

Vessel Title A,g R"e-(..£:i, N4, TANK 


Vessel Number B0' - to.1 '" 

Vessel Drawing Numbe'______________ 


Maximum Allowable Working Pressure 
(MAWP) ______________2r...\1C;....·,=.::.'___,PSI 

Working Tempe,ature Range Z 0 . of __...:+I..;..f'....=:;....,_OF 
Contents ~Ac:'.....i :.,;________________ 

Designer 6 l'lU Y~ Sfit e N (;;. ~ ,i:It til ,-" :rN(' 

";~Ol Pressure (if tested at FermI) . DATE __1:/.....---1.__ 

PSI, Hydraulic Pneumatic _-=-__ 
, I 

s Sc.. 

~~e~t~ as confo~~ ~~ standarl,~:~:g:"li-Y-
~, 

NOTE: Any subsequ.nt chang.s In cant.nt. presau.... t.mperatu.... valYlng. etc. 
which affect the aafety of thla v.aHl shall require anoth.r reYl.w and t.st. 
(REV. 7183) 

Fermilab ES&H MtIIUIalS031TA-IO 
'0 __,' 3,m 

http:subsequ.nt
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9 SYSTEM VENTING VERIFICATION 

The Champion pressure vessel is an existing commercial air 
compressor package which is located on the 3rd floor of the DO· 
Assembly Building under the staircase leading to the cryo control 
room. The air receiving tank has a maximum allowable working 
pressure of 200 pSi. The normal operating pressure of the system is 
175 pSi. Two Champion R30D air compressors provide the necessary 
pressure for the air receiving tank. The 1/4 in. F.C. Kingston relief 
valve opens at 200 psi. and has a maximum flow capacity of 118 
cfm. The compressor speed is configured by 6" and 18" pulleys. 
Based on a maximum motor speed of 1760 rpm, the compressor speed 
is configured to 6/1 8(1760 rpm)= 587 rpm. Since the compressor 
speed is configured to 587 rpm, using a flow rate value at 1000 rpm 
is conservative. Also, since the performance curve supplied by the 
manufacturer only shows flow rates for a maximum pressure of 175 
psig using this maximum value is conservative since the flow rate 
at the relieving pressure (200 psi) would be smaller. Because the 
relief valve relieves at a pressure equal to the MAWP (200 psi) and 
has a flow capacity higher than the two compressors combined can 
deliver (41 cfm each); the air receiving tank will never reach a 
pressure above its maximum allowable working pressure of 200 psi. 

PARAMETERS: 
-MAWP of air receiving tank = 200 psi 
-Relief Valve Capacity =1 18 cfm at 2C~ psi 
-Air Compressor at Max. Performance1 = 41 cfm. x 2 =82 cfm 

(two compressors, see attached performance curve) 

1. Champion Pneumatic Machinery Co., Inc. 
Princeton, IL (815) 875-3321 
Model No: R30D Serial No:R30D14 701 -
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