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PER CHAPTER 5031

Prepared by: Annesw KQWA'LAKI

Preparation date: __1/31/97

1. T
Fill in the labzl information below:

This vessel conforms to Fermilab ESsH Manual
Chapter 5031

Vessel Title LIQUID NITROGEN SURCOOLER

Vessel Number PPD - \0oso Obtain from Safety Officer
Division/Section
Vessel Drawing Number 3323 |1S5-ME - 3|7304
Maximum Allowable
Working Pressure (MAWP) » + 5D PSIG

Working Temperature Range -~ 320 or OO Op
Contents LIQVID NITROGEN

Designer/Manufacturer MINNESOTA VAL &Y

ENGINEEZING
Test Pressure (if tested at Fermi) Acceptance Document per Chapter
Date: 5034 of the Fermilab
ES&H Manual
PSI, Hydraulic Pneumatic

Acceptedg;?@ming to standard by
of DLKOD/ eCtiOD/(%I’-'L’./C @ﬁ@ate: é;_é{ Q} Actual signature required

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

another revjeaw.
C\M | Date:_4,[2/q 7

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

Reviewed by:

Date:

Amondrment No.: Reviewed by: Date:

Fermilab ES&H Manual S5031TA-5
Rev. 3/92



Lab Property Number(s): N/A

Lab Location Code: 325 (obtain from safety officer)
Purpose of Vessel(s): LIQUID NITROGEN CONTAINER FOR _JUPGRADE

' - L ]
Vessel Capacity/Size: 1.3 {¢. Dfameter:__ 13 Length: l6
-
Normal Operating Precsure (OP) |.5 PSIG
MAWP-OP = ”5 PSIkr

® The NORMAL OPERATING PRESSvRE oF THIS DEWAR 1S
EXPECTED To BE LESS THAN L5 ps;a. THIS VESSEL IS OPEN
TO ATMOSPHERIC PRESSURS THRU A NON -~ 1oL ATABLe VENT
LIVE . THE BACLPRESSuRE [N THE VEWT UNE WAS CALCULATED
TO BE LESS THAVW [.S psia AT MAXIMUM AUTILIPATED Flow

RATES.

S5031TA-6 Fermilab ES&H Manual
Rev. 3/92



List the numbers of all pertinent drawings and the location of the
originals.

Drawing # Location of Original

3823.Vl\5-ME -317304 DB MAIN BuILDiNG -~ HIGH BAY

2. Design Yerification
BOTTO M TOP
Does the vessel(s) have a U stamp? Yes )< No >( . If "Yes", fill
out data below and skip page 3; if "No", fill out page 3 and skip this
page.

Staple photo of U stamp plate below.

Copy "U" label details to the side

Copy data here:
Mianesota Valley Eng,incg.f‘;'\_%
J-1 Dewac W/B F'langc

MAWP ot Full Vacuvum 65951
at [00°F

Min. Design Metal Temp :"320°F
ot &5 ps

Secrial No. 496

Year Buyilt: 1945

Tace WC\'SLH'. 14 fos,

Fermilab ES&H Manual 5031TA-7

Rev. 3/92



Prcvide ASME design calculations in an appendix. On the sketch below,

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

Summary of ASME Code
CALCULATION RESULT
(Required thickness or stress
Reference ASME level vs. actual thickness
FLAT HEAD UG - 34 Crea” 57 s taer=.75
REINFORCEMEMT AREA UG - 39 Ageg = . 473 ix'vs Aucr«.4815:4"
) vs
Vs
Vs
5031TA-8 Fermilab ES&H Manual

Rev. 3/92



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 X

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

explanation on the appended schematic. (An isolatable vessel,

not conforming to code rule is non-compliant under this

chapter.) :

Is the relief cracking pressure set at or below the M.A.W.P.?
Yes _X No Actual setting _SO PSI
(A "No" response violates this chapter.)

Is the pressure drop of the relief system at maximum anticipated flow
such that vessel pressure never rises above the following? (UG 125)
Yes .& No 110% of MAWP (one relief)
116% of MAWP (multiple reliefs)
121% of MAWP (unexpected heat source)

Provide test or calculational proof in the Appendix.
(Non-conforming pressure rises is non-compliant under this Chapter.)

List of reliefs and settings:
Manufacturer Model # Set Pressure [Elow Rate Size
ANDERSON  GLEENMWOD § o BIMsqy-4 SO psiq 51 scrm AR Y1 NPT IN{ovrier

ANDERSON, GREENWop & co.  BIMSYY-4 50 Psla 51 scrm AR 2" NPT i outier

Does the primary relief device follow UG-129? Yes 7< No
(A "No" response is non-compliant under this chapter)

4. Operating Procedure
Is an operating procedure necessary for the safe operation of this
vessel?
Yes No )K (If "Yes", it must be appended)
5. Welding Information ToP (Feem 1)

ROTTOM

Has the vessel been fabricated in a non-code shop? Yes X 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. 3/92



6. Exceptional., Existing., Used and ‘Jnmanped Area Vessels

Is this vessel or any part thereof in the above categories?
Yes No

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

5031TA-10 Fermilab ES&H Manual
Rev. 3/92



FERMILAB SECTION PROJECT SERIAL-CATEGORY PAGE

e
=¥ ENGINEERING NOTE PPY-£77 | DF UParAy 3923, |IS 1

SUBJECT NAME

A’NDLEW KU\JAZA\L!

LN ﬂ)%COOLEK Top Ll TH/CK)Jess C,ALC DATE REVISION DATE
L > \/28/47

Eu?vose' FOLLOW ASME (ODE T DETEPMINE RER'N
THICKLNESS OF LA/Z SORCOOLER FLAT HEAD,

SURTECT 10" UG-34.().(2) " JNSTAYED FiAT™ nzADS £ COVERS "

OuR CONFIGURATION 15 simiLAR ——i‘r\
TO SKETCH UG-34/]) OHERE, | ET T \ 1
N
hg- 'She : N
c}-— Jio = 0.9375 ) IN 'l
A= 4l = )4.)25"
£ > FIeoRE  1L° LN, SURCOOLER  FLAT

HEAD  DuaendS1oMS,

SOLUTION :

EON. /2) APRLIES =>» —t: AB/SE +(/. ?)W }\; /SEA?

£ =

P e ‘O Peic . DESIGN PRESSURE

S = 18,800 psi | MAX, ALLOWABLE TEWSILE STRESS (304 55. PLATZ)

S = O‘& x 18,800

S ¢ 15 040 Ppsi , MAX Aliow. TENsiL STRESS PER FERMILAR

E = 1.0 y DOINT EFFEICIENCY

W = /5 /80 , ToTAL BoLT L04D FROm MAUDATORY
APPEADIX 2

X EQN. (Z) REQUIRES t BE CALCULATED FoR PROTH
OPERATING & GASKET SEAT/NG.




* FERMILAB SECTION PROJECT : SERIAL-CATEGORY PAGE

2 ENGINEERING NOTE RD/Dg | DP UPeRADE | 2322, 1T 7

i —obd LEieHT

LN, SOBCOOLTR., ToP WD THICKMNESS CALC.

DATES/,S/?S REVISION DATE

T wilL Fouow S€CTON VW, pny. 1 ) APPENDIX 2 To  BeTeRMAJE
BoLT woAD A,

2-1 ScoPE § T PRoPER  ALLOWAAXE  SHAW RS MADE W CONNECTIONS
ARE SRTIecT To exXTERNAL LOADS oTugR  ran)
ExTeRvAL  PRESSURE, 7

THIS  wourdd  inceuDE Toe  ADDITIONAL  Tenusite  STRESS
oM THe BoumSs Duye TO THE HMETHOD  ofF suPPORT

ofF THE  sufbxooeR.
11 BouTs (5’3'! 24" Hex

@ 30° PiTeH oM Z16
FieuRe 2.+ McTHoD oF
LN, subcooiER
SOPPOR.T
N

FRowT Jiew

5|DE V\Q.\J

2-4 CRCULAR FLANGE TYPES @

THC DESIeN)  anFORMS  TO 2-4 (b\‘wf‘r.oRAL TWPE FanGES”

2-5(e) FLANGE DEslen) ROLT  woaDd W ¢

case D) ¢ CPERATING  CondiTIDNS W= W, (eon) *#3)

case @) GASKET RATNG W 5



FERMILAB SECTION PROJECT SERIAL-CATEGORY PAGE

25 ENGINEERING NOTE RB/DE | BF VPERADE | 3823015 | 3

SUBECT "WE onD wIeHT
LN SOBCoDER ToP LD THICKRNESS CALC. DATE REVISION DATE
i slia) a5 | 1/28/97
CAsE D) ¢ AcoRDING To  2-S (€.3) THT g of SCLF - ENCREIRING

BASKEeTS (o-RtNG's.\ A0S THAT THE ReauiReED  Roud
LomD Wy SHALL RESSIST  THE  HYDROSTATIC enD FoRee

H exeRTeP BY THE MAWP on THE AREA RounDeDd BY
e oUTSIPE Dk oF  THE GASKET , Hp O | oLEsd
ANAL LoaDS ARE encRATED BY comuFisuRATION.

W= Wt W (1836 P

WJ :\'\Jnl = (-7853(H.|ZS;»)1(50 P.’JL\ = ZEEC o

BuT Twe BouTs NUST  ALSO CARRY  THE wHlewT oF THE
VESSEL AND 1TSS conTenTs (LN,) , WET'ST DETERMINE

MAXIMUM  WEIBHT  AND Assume LN, 1S Fiwed To THE
BoTroM  oF THE \NSULATIOAJ,

Usm.uq, = 1.237 U75 ESTIMATE LM, volume ! b
_ ”T‘ib L
-V =T3e) = 13 5
- /,/ - ‘1( ( )

Q,zqfi %e
(‘5’4”)( | %% ><|z&7=5’ = bbb

EsTIMATE ‘:oume = 100 |1b

THed, F = F, +F = 166 b

ToTAL L Dewar

LET™S SAY Pm,m\. = 200 \b To B< C,oNSER\/ATl\JE o
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.‘."t FERMILAB SECTION PRQUECT SERIAL-CATEGORY PAGE
2F¢ ENGINEERING NOTE RB/Dg |08 SeradE | 382305 |
RIfeReY MME L cobD L eHT
L“‘L OB CcoolLe R ToP wD THiteNESS CALC. DATE S/I q / ac REJ‘»:I?OZNgA/T‘E? 7
(Au al Ab\ Sq g

CJ\SE{:}{v W= 2.

(stf. ’?:5'(5--3-5\
(&
A= wReattR of Ay Wi/, R AT \7{':./3-\

TN, ALyt (go3o b X/ (7_‘1 l<-,;_) K ASIOME  O.= S, f 0.8(30ks)
Se= Sp= 24 ki
Py = 03346 n e ’

A‘,:(.OTTS'.-\’)\Q\% .93 aT FRom  TabLe %.2-2” W TMARK'S  STANDARD
VianbReor FoR My (For %7 uMC  scRews,)

L.?J‘:‘éiz\z * 093 ;.\’3(24 ksb
A

(_W = (5,180 lb]

S THE MAX, BoLT LoaD 15 DUOE To GASKET SEATING
(ease 2) AND S W =15,/%0 b,

Finacly

W =

WE cand Now FIND &, Reau.Red  PLATE  THickMESS ¢

WING aN FL on PAast 1,

$= ("'[-115“) (N(sp PSia) T (I.?\(}g_,s k:P$\<.7375 ) )
. (50dis0)(10) (808 ) 10) (14.257)

[‘c,’- O.57] w ]
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‘* FERMILAB SECTION PROUECT SERIAL-CATEGORY PAGE
2 ENGINEERING NOTE RD/ DY DS PerAGE | 2823.05 o
SUBJECT NAME TEhh: et

LN, subcoonER  TOP LD THICKAKLSS  CALC,

REVISION DATE

e 2215 (02997

Now  LET'S  coansibiR Toe NecSsSARY  RewwroRceMENT Due To
THE mANY oPeaunes I THe FLAT  HeAD, SEE  APPEAIDIY, B
R DETAILS .

Jb-24 ReEoRceMENT RERD FoR oPeINGS W) FLAT weAdS 8

U -39 (b2) FOR. MULTIPLE oPENINGS (A BE RENFORCED rEM
sPacine BETweerd AanyY PAR & = ‘L(DNA oF THE PA.R.\

——— N

AS W) V6-39(6.0)

ve -31(e.d) RequRES * Az 0Sdd = XSLLTONAL ABEA 5F  REINEORLZMEN"
A seato ® (O.S)(l.ba?_'.;\(j? \ ,} A s ;(,Q(z.zqs;h(_sﬂ -.V\}
A"’z' T 0480 wm* Ay = cedl it

De-40 LTS oF  RLANFRcEMENT ¢

—_—

() Use THE LAREER. oF :  d R Ruti o+t
FROM Fle V0-37,1 , SEE€ APPENDIX 8.
dye= le82 0w, Rart, ot = (-°84!\+(.loﬂ*(.'rs\= 0.943

dy- =2.245 'a , Ravd,rd = (L\’LB) *(-oes) f(.']g) = 13D ‘w
(c) U  THT spALLER  ofF 2 25t or 2.5 4,

25( = 25(28): 18155, 25(e): 25(. 108 )= 0273w, e
2.8 (t-\\ = 2.5 (-%S") = D3 2 =HS
() DEERMNE HMETAL WiTHIN LT oF  REWFOREMENT THAT
MAY BE ConSIDEREDN TO HAVE RENFOROING VALUE .



-ﬂ. FERMILA SECTION PROUECT SERIAL-CATEGORY PAGE
=& ENGINEERING NOTE RE/Ly Do UFERARZ | 132z, 115 (o
SUBJECT — =g A
LN SURcp E R ToP uid  THICT NESS cALL, DATE REVISION DATE
: §2s/5 | 1/29/97
(Ex -Ft) o

A, = LARGER OF

2(E - F{} *+t,\\

(E.’c—Ftr\A= <1('TS> 1(57[}) .,%7_3 0.301 in-

2(E4-Fh ) [eae) (.\,{1'(35"3 —1-(.57;"}](.75"»,137') = 0308 "

Ax = 0.308 ,\*

Tl ke,) 54

A, - SMmaucr oF ¢

ks | /
;\ \th—t(‘ﬂ stf\

¥ we Nwebd 7o FiaD d, ) THE Re@URTD VAwWUM  TALRET

THICCRESS  TO  WITHSTAND 147 Puia €XTERNAL  FRISSURT
T Wit Follow VG188 7 THICkWESS of HEuwy  AND TobES

onbel  cxTeRrac PRSSuRE

Uls-2% (c,.'&.\ - CYLWBRERS  witH D'/L>1O :

ASSOME L = .02
THEM, D,,/{z m"/ , = 985
.02

Assuome L/Do >55 , 0O VTR Vs, 5-U60-1BO AT "/DO: 30.

Rom  FleRe  S-00-283.0 2 A= .oc0012

FRom FleURE S-UHA-T1 o R= inoopu wugn  Tro0'F
4 B 4(1,700};5')

P sy 3 (V)

=239 Ps.'.

ot T.02"  GwES ALmOLT A FACToR OF SAFETY = Z1.

—_— e~ iy, (N N ot
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_zlk FERMILAB SECTION PROUECT SERIAL-CATEGORY PAGE
2F ENGINEERING NOTE RD/pg by oPeRADE | zezi.uf | T
SUBJECT NAME ._‘_ow LECHT
LN, SORCopLER ToP LD TRICKRNESS CALc. p— e
S/25/9S | 1 /29/97

v e Lot o) (SWAS) 0,538
A, = (.10‘1"° .01"3(53(.109‘ V= L o4 ®S in

A= 0.0425 .0

ALSD  ASSOME Ay FILLeT  woelDs

THEN) 5 2
A‘h = A\L{3: (‘(’_33 grz = (-2‘5“3 (l\ = _OlS wr

VAR

A""Al*AAu*AH‘S A\
-
(.308'.“‘) *(.0‘185,;\ 42(,04,7.5'..«‘\ = A

kS

04815 W™ > O.“{—?:s'.\,‘z
(Aracrum. > Azza-[)>

Qo THERE |9 gro0GH  ReiNFORCEMENT AREA FR  THE
(2" SCH1D V. T.°s wiTH N FILLET WELDS oN  RotH
SIDES. SEE  APPENDIX “C” FoR  cALCS oM
ReimtoReing  THe 27 VU3, FoR  ne GN, venT.

oN ouTaiDe ¢ wanilhe ofF wzaD,
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FERMILAB

%."E ENGINEERING NOTE

SECTION

D/ peh

PROJECT

D VPrRANE

SERIAL-CATEGORY PAGE

2823, 1% ol

SUBJECT

LAY,

SURcooLER ToP LD THICKNEDSS

CALC,

NAME
Tobd (ecHT

REVISION DATE

s/ 95

WelDMENT oF  VALLOM TJAcxeTS 7O

FLAT #eAD

RODJE WELDS,

vty = Vak,
ReQ'd t' ok, ,tz NOT LSS  THAR
SMALLER. DF /4w OR
o-_l {ﬂ.sV\
tin T 0.0,

(125) 40 = ©.13625

(o.ﬂ tn = 0.01L73

v CHDOSE
oy Bot™  SiDeES.

FioURE Y 2

/‘{ FIWLLET WD

u\«J'uaga\ S Neak ATTACHED BY FILET o PARTIAL PencTRAT ON

Py oF  sketcH  Ow -l ()

|

+=10'n

, ALL ARDOND


http:v-JE.L.DS

Fig. L-7

APPENDIX B

SECTION VI1II — DIVISION 1

1983 Edition

NOTE: includes consideration of
[ those areas if /5, <1.0

(both sides of ¢ }.

7 — .
2.5t or 2.51'"' A El
Use smaller value ..__L
Jlaildlics) v
' b T
2.5t or 2.5rn : '
Uss smaller value ! Ses UG-40
T} tor timits of

'

—~——tazd reinforcement

l.———dorﬁnoc"u
) N — o —

Use larger vatue

dunno t. *t
e et
Use larger value

Without Reintorcing Elemaent

= A =dt Fe2tat (11,
Y270 = A, = HEy t=-Ft) =2t (Eqt-Ft) (1 -14)
= 2+t Eqt-Ft) — 2ty (Eqt - Ft ) (1 - 11q)
\\\\\‘ - A - 5""""”) "‘l
- s(fn-lm)'nln
gy =

Aa - 2“” -C)fl‘h
= Ayq =outward norzis weid = (leg) 2,
= A3 = inward nozzie weid = ﬂoa)zf,‘

Ab
QW

"A‘ +A24‘A34'A‘1 *A‘J > A
"A1 0A2+AJ*A41 +A43< A

Ares required

Arss svaiigble in shell; use larger value

Area gvailabie in nozzle projecting outwara: use
smaller value

Aree svailabie in inward nozzle

Ares svailsbie in outward weid

Ares availabie in inward weid

Opening is adequately reinforced
Opening is not adequately reinforced so

reinforcing slements must be added
snd/or thicknesses must be increased

With Reinforcing Element Addsd

A =3ame s A shove

Ay =smmessAqy, sbove

= Bft, — )4t

=AUty —ty) (2.5t + 1)1y
A3 =1ameas A3, sbove

A

A4 = outward nozzle weld = (log)zfa

A2 = outer element weid hog)’f,g
A43 = inwerd nozzie weid = ﬂoqlzf,g
= As -le—d—b,,}t‘, ,'3

B

"A‘ *A:*Ag .’A“’A42*‘A‘3 *As)A

Arsa required
Ares sveilable

Ares sveilshie in nozzle projecting outward;
uss smalier ares

Ares availabis in inward nozzie
Arsa avsilable in outward weld

Area svailable In cuter weld
Arss available in inward weld
Asea available in element

Opening is adequately reinforced

FIG. L-7 EXAMPLE OF A REINFORCED OPENING
(This Figure Illustrates a Common Nozzle Configuration and Is Not
Intended to Prohibit Other Configurations Permitted by the Code.)



FERMILAB SECTION PROJECT SERIAL-CATEGORY PAGE

JE,
2 ENGINEERING NOTE  |Pey.e17 DB upavave | 3823 (1S 10

SUBJECT

FLOW CAPACITY: overPre Re (ONDITION DATE
8¢ 1/29]47

NAME

ANBRE\J K\NAzAH

REVISION DATE

THE RELIEF VALVES CHOSEN ARE Two AGLO <pFeTy-
RELIEF VALVES, B3IMSYHY -4, WiTH /2" NominvAc PiPe
THREADsS FOR BOTH THe /NeT AND QuTLeT. THE SET

PRESSLVRE 1S S50 pal6.

CALCULATING THE Frod CAPACITY UsiNe THE AGCO
CAPACITY CHARTS AT 1l0% OVERPRESSURE AND A

50 PsiG <%ET PRESSURE: S

INTERPOLATIN G FoR A SUPPLY PRESSURE OF SO PRsiG:

=P FLOW CAPACITY
( P51¢) [SCEM AIR)

e, Y3

=0 7 = Qaz 51 <crm ar
60 54

ALSO, THE PrEssvze AT THE VALVE nrET DURING
FLOW 1S PROPORTIONAL T THE Feow CAPACITY:

Po=< Y
THE REFORE -
(/'/Oﬂf /4'7\j95'ﬂ X /]O - 60 77 P<siA
(504 14.7) s x 110 = 7117 psn
(60 + M.7Y psn x 10 = 2,17 PuaA

-
CO7oen o 43 scra e
177 ps.a S <serm Ag

0.%95 = 0.843 o.x.

T HE FLOW CAPACITY , Bq‘—‘ S| scem ar




FERMILAB

# ENGINEERING NOTE

SUBJECT

SECTION

PPD-&7T

PROJECT SERIAL-CATEGORY

D@ OPGRAPE| 3@23,\\S

PAGE

FLOW CAPACITY FOR VACIUM LSS

“Anvrew  Kowdzau

1\

DATE

i1/29/97

REVISION DATE

CGA £ -).3 APPLIES
FPARAGRAPH £.2.2

(1 30 -T)
4()z00-T)

Qq =

WwHeee :

F G UA

Ra= FLOW CAPACITY [ $t3)min Tree Air]

F= (ORRECTION

FACTOR FROMm (GA <-13,5.1.4

U= TOTAL THERMAL (ONDUCTANCE = K [BTU/W'?C"’F]
X

§

G.= GAS FACTOR Fpom TARLE 1 OF (C6hA S-1.3
A = QUTSIDE <URFACE AREA OF JNNER VEssel [$¢']
PrOPERT/ES : , . T‘
T= 77X = -220°F 3" ob.
- LO-%
GA‘, s /0. Z e 7 ot Z._r
Iz~ %
A« o7 Dh ¢ m 1 L ¥
,'/EMISPHEge K‘J/ .
S 059(20:75’) 4-?{77—03‘)1 /“"\\
B /\'
- /” 3 lﬁ?' N
- RSN TFN. l
13 i ( iu/d:s) freli {4-%, =9
]:'—;_f].___o_ Y Ascume P, 2 P AND v =
U= THERMAL CoNDOCT/IVITY OF JNSULATION
THICXNESS OF /NSULATION
kssume

INSOLATION THICKNESS

& 38 =0,03]25 s¢
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k FERMILAB SECTION PROJECT SERIAL-CATEGORY PAGE
3¢ ENGINEERING NOTE  |Ppy-£77 g uParade|3823. 115 | 12
NAMEAA)DLE\A) KuwhAzAki
LOSS 0OF vAcvumt CONTINUED DATE REVISION DATE
\ /29197 3/17/97
N ITROGEN
@P: Zq._]psm v K: 001757 W//"‘"( EU,E,SB
= 0(,00015 BTV/hr £¢-°F
AR
CP-1Larm ¢ K= 0.0 Wm-K
= 0.00998 BTU/hr-f-°F
\VSE K,, BRECAUsE Ky, 7 Kp. ‘
THUS, THE Flow CAFACIT Y
Q. - _J30-(-320) (00'0'5\(773>
Y ()zoo (-3 30)) (375//1)/

[Qa" [.895 ScEm AIK}




SECTION PROJECT SERIAL-CATEGORY PAGE

FERMILAB

# ENGINEERING NOTE

PPD-E€7 7 | D@ uPGRADE| 3823. 115 13
SUBJECT NAME
- Aovrew Kouazar
LO;J (’APAC ITIES UMNDER FIRE ONDITION DATE REVISION DATE
. < S 1/29/97 | 3/272/97
CGA  S-1.3  APPL/IES
PARAGRAPH S.3.3
.82
Qa: F 6. UAO
LOHERE :
Q. = Feow CAPACITY LHt3)ma FREE AIR)
Gi = /0.2 (CGA S-13 TABLE 1)
F -t : - = RN
A= VWETTED <SURFAct AREA 2io,,
12K
o= 711757201 3712757 pi
A /056 Slv\
A= 10565 '“5 7.34 47 1 r
qq"\ . A
L (3 DETERMINED AT T -/00°F = 3| K
NITROGEN: K > 024572 Wla x AR . K= 027 Y~k
@ P: 7197 ee Z,01S Bw/he-{€°F @ P:lpum =.0157 mofhe - F
USE Kpp BECAVL  Kyp > Ky,
0IS7
u: ———
(-375/17)

092

a” (1403(/0-23('*5)—'5—1— (7,343

(75 /1)
TQC‘: 2627 scFm AlR
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# FERMILAB SECTION PROJUECT SERIAL-CATEGORY PAGE
2 ENGINEERING NOTE  [Pea- 17 [2d unarane | 3823, 1\S |4
SUBJECT NAME
ANDKEW Kuwnxzm
Pﬁ&ﬁ")d?ﬁ RELIEF SUMMARY D”Ej_ /30/Q7 REVISION DATE

NO OTHER <RrerLizviNeg COMDITIONS, OTHEE THAN FIRE
AND LoSS OF VACuuM, ARE WNEEDED. THIS 1S DUE To THE
FACT THAT THE LIQUID NITROGEN SUPPLY DEZwAR NORMALLY
CrernTES AT 35 PSIG, WHICH 1S 1S PSie RBELOw THE
MAXIMUM  ALLOWARLE WORKING PRESSURE oF 50 Psic,

NoTe: HeLjum EEFRIGeRATOR C(RYOGeNIc Frow OiA GeaH
DRAVIN 68 ARE PRESENTEL NEXT.
MSo, JECDER QUALIEICATION ARD WELDwWG PROCEDURE
SPECIEICATION HAS BEEN ATTACHED,
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