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82688 

Chicago Bridge & Iron 

Technical Services Company 

800 Jone Boulevard 
Oak Brook. Illinois 60522-7001 

708572 7000 
Telex: 82684 

FAX: 708 572 7405 October 30, 1990 

Mr. Richard Luther 

Fermi National Accelerator Laboratory 

Fermilab Contracts Office. Wilson Hall 

5th Floor West (MS #216) 

Batavia. IL 60510 


SUBJECT: Cryostat Vessel Modifications 

CBI Contract C70708 


Dear Mr. Luther: 

. Enclosed is the documentation of the work done by CBI on the Cryostat Vessel. Three copies of the 
documentation package are enclosed as requested by your technical specification. Please contact me 
if additional information is required. 

Sincerely. 

Brian T. Schlueter 
Oak Brook Engineering 
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FORM R·1, REPORT OF WElDED ~xREPAIR OR 0 ALTERATION Made~7/9/90 
as required by the provisions 01 the National Board Inspect/.on Code Chkd;~~ 7/9/90 

CBl Na -Con, Inc.t. 	Work performed by Contract C70708 
(name of repal, Of .norallon O<\1&I1lutlon) (P.O. no., job 00-, ItIc~ 

8900 Fairbanks 	N. Houston Road, Houston, Texas 77064 
(addre..) 

Fermi National Accelerator Laboratory 2. Owner 
(name) 

PO Box 500, Batavia, Illinois 	 60510 

Fermi National Accelerator Laboratory 3. Location of Installation 
(rwne) 

PO Box 500, Batavia, Illinois 	 60510 

4. Unltldentlflcatlon: Pressure Vessel Name of original manufacturer Richmond-Lox Equipment Company 
(boll"" pressure ...,~~ 

30093 3688 	 19875. Identifying nos.: 
(m'r's. sella! no.) (o<lglna! National Boald no.) 	 Uurisdlclion no.) (olhel) (y ••, built) 

6. Description of work: ___:---:--.--_~--;:-:--:-~~~-::-:-::-:-::-::--:-______ _ ______________ _ _ _ 
(u.e baCk, _ale aheel, 0< .kelch II nece.saty) 

See attached sheet(s) 

Pressure test . if applied No test psi 

7. 	Replacement Parts. Attached are Manufacturers' Partial Data Reports properly Identified and signed by Authorized Inspectors for the 
following items of this report : 

None 

(name o' part. Item number. m'r'I . name Ind identifying stamp) 

8. 	 Remarks: Only the inner pressure'-vessel was originally U stamped. Therefore, only the 
work items on this vessel are included under the R stamp and this data report. 

Nf!..66 
Thla 'rum mllV be obtained from The National Board 01 Boller and Pressure Vessel Inspectors, 1055 Crupper Ave., Columbus. OH 43229 Rey. ~ 

http:Inspect/.on


DESIGN CERTIFICATION 

The undersigned certifies that the statements made In this report are correct and that the design changes described In this report conform 

to the requirements of the National Board Inspection Code. 

ASME Certificate of Authorization no. to use the symbol expires , 19~ 

Date ,19__ 
(name of organlallen) 

Signed 
(Iuthoriled r.prOMntat"", 

CERTIFICATE OF REVIEW OF DESIGN CHANGE 

The undersigned, holding a valid Commission Issued by The National Board of Boller and Pressure Vessel Inspectors and certificate of com· 

petency Issued by the state Of' province of and employed by 

of has examined the design change as described in this report and verifies 

that to the best of his knowledge and belief such change compiles with the applicable requirements of the National Board Inspection Code. 

By signing this certificate, neither the undersigned nor his 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 fOf' any personal Injury, 

property damage or loss of any kind ariSing from or connected with this Inspection, except such liability as may be provided In a policy of In· 

surance which the undersigned's Insurance company may Issue upon said object and then only In accordance with the terms of said policy. 

Date ,19__ Signed Commissions 
(Authorlled tnspeclOf) (Nalienal Board (Incl. end~I')' sllIe. prov .• and no.) 

CONSTRUCTION CERTIFICATION 
The undersigned certifies that the statements made In this report are correct and that all construction and workmanship on this 

Re~air conform to the National Board Inspection Code. 
(ropalr or III.ration) 

Certificate of Authorization no. R1330 to use the R symbol expires A~ri 1 2Q 19~. 

Date t. Q "l16~ 19~ CBI Na-Con I Inc. Slgn~_1IQ ~~,~,
(,opalr or ail"'lllon organlatlon) (aulhorlled Nj)I'.....tatl..) 

CERTIFICATE OF INSPECTION 

The undersigned, holding a valid Commission Issued by The National Board of Boller and Pressure Vessellnspector.land certificate of com· 
petency Issued by the state Of' province of I11 i no is and employed by HSB I & I Co. 

of Hartford. Conn. has Inspected the work described In this report on 10 fuG , 19~ 
and state that to the best of my knowledge and belief this work has been done In accordance with the National Board Inspection Code. 

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, except such liability as may be provided In a policy of In­

surance which the undersigned's Insurance company may Issue upon said object and then only In accordance with the terms of said policy. 

Date /0 JuL_ ,19~ Signed~/J~a../ Commissions ..A./~ LOSZ2- .:7"£.-- L~n 
(Aulhoriled In.pectOtl (National Board (Incl. ondonemenisl. slalo, 1>'0v.. and no.) 

-




6. Description of Work: 

Reassembly of the inner pressure vessel of a seventeen foot diameter by ten foot long double 
wall toroidal shaped vessel in which each vessel consists of two concentric cylinders which are 
capped at each end by an annular dished head. Attached drawing 1, 2, 3, and 4 (all Revision 1) 
show the repair work items. 

The work covered by this data report applies only to the inner pressure vessel (See Item 8 ­
remarks) . These work items are: 

1). Two circumferential weld seams ( Seams A and G on attached drawing 2) of the north 
end annular dished head. 

2). Two circumferential weld seams (Seam C and F on attached drawing 2) of the south 
end annular dished head. 

3) Rerolling and rewelding of the vertical seam of the 64 3/8 inch nominal inside diameter 
tube (seam L on attached drawing 2) 

4) Welding of the two dust catchers inside the inner pressure vessel (Seams Nand 0 on 
attached drawing 2). The dust catchers are attachments to pressure parts and were 
supplied by Fermi National Accelerator Laboratory. 

5) Welding of the outer tube of the beam bypass tube (Seams I and K on attached drawing 
3). 
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~~--Materlau d'appor1 : 
Abmessung (mm. Zoll) 
Size (mm. inch) 
Dimensions (mm) 

Menge 
Quantity 
Quantite 

Netlogew,cht (kg) 
Net weight (kgs) 
poids net (kg) 

Charge Nr . 
Heat No. 
C<>ulee no. 

Ser ie Nr . 
Series No. 
Serie No. 

Kolti Nr. 
Parcel No. 
Co lis No. 

99108,99082 

--::&rIL~ 

Chemische Analyse - Chemical Analysis - Analyse chimique 
/i piCharge Serie Si ..; Ni ' Cu %Cr/Mn S'; NbMo JHeat Serie ;.! 

% % % %% % % o/aCoulee Serie 

0,6599108 0, olE 0,78 0,024 20,0(0,014 0,33 10,20 0,09~ 
o,o1E 0,69 0,7999082 0,024 o ,01 1 20, 2 ~ 0,04 9,91 0,060 

87314 0,02E 0,73 0,74 0,027 0,011 19.9 0,26 10,220,18 

Mechanische Gutewerte - Mechanical Properties - Proprietees mecaniques 

-" u 
~ 

<Ii 

..-- ~ 

~ 
~ 

~ 

0 

~ 

'" 8 
c:: 
> 
0 

>"' 
~ 

... 
: u = unbehandelt - as welded - non traite 
"'! a = angelassen - tempered - revenu ... 

s = spannungsarmgegluht - stress relieved - recuit de detente 

Charge Sene 
Heat Serie 
Coulee Serie 
No. No. 

Warmebehandl. 
Heat 
Treatm. 
Traite ment 
thermique 

Streckgrenze 
Yield point 
limite elastique 

N/mm2 

Zugfestigkeit 
Tensile strength 
Resistance 
i'l la traction 
N/mm2 

Dehnung 
Elongation 
Allongement 

(L=5.65 VAl OX 

Einschniirung 
Reduction 
Stridion 

% 

Harte 
Hardness 
Durete 

Kerbschlagarbeit 
Impact strength 
Resilience 
Charpy-V 
Joule 

99108) 

99082 ) u 

/ 
min.520 

J 

/Ilin.35 

-81t3+'47 

THE STACEY MfG. CO. 
RECEIVED 
AP~-u GaJ 

NO . INIT'L DATE 

-----­ M~_ Ijffg/S} 
-----­ -----­ -----­

VEREINIGTE EDELSTAHLWERKE 

AKTIENGESELLSCHAFT (VEW) 


Material on this KTB was ordered from: 

AG-A on 

P.O. /fz 
This WFG. 

S.O. 

11K •. # 
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MADE~FV 7/9/90 
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CHKD: TAlTJA 7/9/90
" . . 	 ~ 

~ 

REPORT OF WElDED GJ REPAIR OR 0 AlTERATION 

Work done by CBI Na-Con, Inc ° Houston. Texas _ _C_7_0_7_0_8_-:-;;:__~~_____1. 
(Name and Address of repair or alteration organization) (Contract No.) 

Owner Fermi National Accelerator Laboratory Batavia, IL2. 
INamaand Address of Owner! 


Location of Installation Fermi National Accelerator Laboratory . Batavia, IL
3. 
IName and Address) 

4. 	 Unit Identification --,O~u~ti;'e=:irC:-:-'J"J.aEc-=,kc:::ec=t7r::-=-="-_ Name of Manufacturer Richmond-Lox Equipment Company
(Boiler, Pressure Vessel) 

CBI Contract No. of Existing Vessel __ NA _____ _____ _ _ _______________ 

1987None None 
5. Identifying Nos. ---;-;=-....-:-;-=-~­

(Mfr. Serial No.) (National Board No.) (Jurisdiction) (Other) (V ear Built) 

6. 	 Description of Work: ___________;--;..,-__--:-~--___.__....,....,:__=---___;_----------­
(Use separate sheet or sketch if necessary) 

See attached sheet(s) 

Pressure Test, if Applied No test psi 
7. Remarks: Attached are Manufacturer's Partial Data Reports properly identified and signed by Commissioned 

Inspectors for the following items of this report: 

None 


IName of part, item number, MI,s name and identifying stamp) 

8. 	 Work done in accordance with _F_e_rm_i_La_b......p_u_r-cc;-ha-..-s_e-..-O_r.d..e..,.,r~9..3"'8--;5_7_0...../.,..SrlP,...e.,.cc-;:D-,3.--7.4,O.,..,o_271_4-.-:-E.S_-_2_2_4_1_3_0_ 
(Owner's Spec. No., Nat'l Bd. Rules, AsME Code & Addenda, etc.) 

CERTIFICATE OF COMPLIANCE 

We certify that the statements made in this report are correct and that all ­
(design) if applicable

Repairmaterial, construction, and workmanship on this 	 conform to Item 8 above. 
(repair, alteration) 

P-Z1--'l() CBI Na-Con, Inc ° 	 '--uy 
.,,~ ....... J " d!.a Pa

~IOate Signed) (Repair, Alteration Organization) 	 lAuthonzed Rept'esentlltive) 

CERTIFICATE OF INSPECTION 

IJ the undersigned, holding a valid commission issued by the National Board of Boiler and Pressure Vessel 

Inspectors and/or the State or Province of III ino i s and employed by llSBL & ~ Co 

of Hartford, CT have inspected the work described in 

this Data Report on ,19__ and state that to the best of my knowledge and belief, 

this work has been done in accordance with Item 8 above. 

By signing this certificate, neither the Inspector nor his employer makes any warranty, expressed or implied, con­
cerning the work described in this Report. Furthermore, neither the Inspector nor his employer shall be liable in 
any manner for any personal injury or property damage or a loss of any kind arising from or connected with this in­
spection, except such liability as may be provided in a policy of insurance which the Inspector's insurance com­
pany may issue upon said object and then only in accordance with the terms of said policy. 

DATE Commissions 
(Inspector) Nat" Board, State or Province and No. 

GE 304 REV MAY 84 



6. Description of Work 

Reassembly of the outer jacket vessel of a seventeen foot diameter by ten foot long double wall 
toroidal shaped vessel in which each vessel consists of two concentric cylinders which are 
capped at each end by an annular dished head. Attached drawings 1, 2, 3, and 4 (all Revision 
1) show the repair work items. 

The work covered by this data report applies only to the outer jacket vessel. These work items 
are: 

1) Two circumferential weld seams (Seams Band E on attached drawing 2) of the north 
end annular dished head. 

2) Two circumferential weld seams (Seams M and 0 on attached drawing 2) of the south 
end annular dished head. Seam M, however, involves repair to an existing weld seam 
in accordance with attached drawing 2. 

3) Welding of the inner tube of the beam 
drawing 3) to the outer jacket vessel. 

bypass tube (Seams Hand J on attached 

-. 
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- ~ ASME SECTION VIII DIV 1 VESSElS - PART UCS. UHA. UCI. UNF 

Initials ~ Date 
INSPECTION REQUIREMENTS AND 

Foreman ~ Welding Supervls~
INSPECTION AND TESTING SeQUENCE FOR TANK COMPONENTS 

Inltlall Date 

A 	 BUTT WELDS (SHELL AND HEADIS! AND INSERT FITTING) 

f,lJQVIO rEI'lE7R.ANT" TEST 1(007" pA~ AWD c.o""PlE7"EO v../£LD 
Ovrr VV£L~, 
~---.-~ .-. - - --. 

h, FlaEJieurep" 1!~1t ... e181110 be eowered by ,t'tleltl,aI ped, 0' reiAfefaiA!llllatel. Ilf ,APllliGablel. 

olution film during preliminary pneumatic test except joints greater than 3/8" 11Omm) in thickness 
an .. s 3/8" 11 Omml or less in thickness that lire radiographed. 

3. ~...-::-- hydrostatic test or areas below water line during hydro-pneumatic test. 

4 . Solution film 8t inspection p re during pneumatic test except joints greater than 3/8" 110m 
in thickness and joints 3/8" 110m ess in thickness that ara to be radiographed. 

5. 

6. 

7. Wet magnetic panicle axamin 

a. tire closing joint of top head on spheres Of vessels. 

Ins' rface of entire closing joint of bonom head on spheres or vessel•. 

Inside surface f~ 5 percent of each horizontlll joint length on spheres. Examinations shall be 
random selected lengths with no less than four (41 per joint. 

AND BOTTOM CONNECTION WELDS ON SMOOTH SPHEROIDS RESTING ON GRADE 
IIf AppRca 

1. 

2. 	 Before hydrostatic or hydro' pneumatic test. magnetic panic enerrant examine bonom 
and bottom connection welds not accessible f . xamination dulln·,............·.,"... 

3. 	 After hydrostatic or IC test, vacuum box solution film test at 3 psig 16.1" HgJ 
121 	kP mmimum bottom welds not accessible for visual examination during 

Inal testing. 

C RmNGS PENETRATING THE VESSEL WALL 

omml ~ or larger penetrations when material is A537 Class 2 Of similar material wet 
magnetic panl ine at least 10% of the neck to shell weld joint. • 

3 . Air pressure solution film pad plate and ne 
kPa gauge) maximum. 

4 . 

5. 
umatic test or above the water line if hydro-pneumatic test. 

For finin . . ut pad plates, solution film pipe to shell welds above water line during hydro­
aile test or during pneumatic test. 

1. 	Magnetic panicle or liquid penetra attaChing ,"se
hea . grap ed. (See Note 1) 

R 
f 
V 

BY 

-----­
CONST . ASSIGNED ENG. ASSIGNED MADE BY DATE CHKD BY

CHKO /' No.. - C.on ~DATE OAICB RoO t<. Ms'K ~./FC;
P,,,,,..,.,USA 

DATE CONTRACT NO. SHEE' 

~ C'lOro8 ~/ 
Wl199IP,~ I 01 JI A[V AUG a: 



-. 
ASME SECTION VIII DIV 1 VESSElS - PART UCS. UHA. UCl. UNF 

Initial. and Oat. 
INSPECnON REQUIREMENTS AND Foreman or Welding SupervisOf

INSPECnON AND TESnNG SEQUENCE FOR TANK COMPONENTS 
Inltlel. Oat. 

GENERAL (AS APPliCABLE BEFORE OVERLOAD TESn 

etic particle or liquid penetrant examine an welds around openings on pneumatically 
sselll or the pneumatically pressurized portion of hydro-pneumatically tested vessels. 

2 Magnetic particle a -quid penetrant examine cut edges of flat pressure parts made from forged 
or rolled plate over 1/2 . 13mml thick and welded to form II corner joint. Before welding, per· 
farm this examination on a t edgell. incfuding weld joint preparations, that will be subjected 
to stress through the thickness. fter welding. re-examine all such edges that remain expose 
This applies to bolted nanges, nat t1 ds. tube sheets and rectangular vessels. (See Note 

3 Magnetic particle or liquid penetrant examine w 
intended to restore the required thickness or provi 
(See Note 11 

" liquid penetrant examine chrome alloy liner welds that cr 
lined vessel. 

S Liquid penetrant examine all austenitic Chr ,urn-Nickel alloy fillet welds with v 
over 3/4" (19mml and all 36% Nickel Ii welds regardless of thickness. 

rant examine non·radiographed non·ferrous welds. 

Not. 1: 

Unless otherwise specified. magnetic particle or liquid penetrant examinations must be performed before 
the overload test. 

For postweld heat treated vessels or parts. cracks sometimes develop during PWHT so this examination 
must be performed on accessible areas after PWHT. 

The shop may wish to perform an additional examination before shop PWHT to minimize the probability of 
reheat treating. The cost of repeating PWHT in the fiald is very high, therefore the additional examination 
before PWHT is mandatory for field PWHT vessels or part•. 

Cross out or mark NA Inot applicablel on the checklist any items that do not apply to the specific contract. 

Upon completion of all examinations. Construction-Assigned shall send one copy of the 

completed checklist to Oak BrOOk. london or Singapore Contract File. 


WHEN COMPlETE 

FOREMAN: 
Send Construction 
Office One Legible 
And Work Copies If Ally 

CONSTRucnON OFFICE: 

Keep One Copy In 
Construction Office Fil. 

Send legible Copy To 
Oak Brook. London ()( 
Singapore Contract File 

A 
E 
V 

BY -......::::::: CONST. ASSIGNED 

No... - Coo') 

ENG. ASSIGNED 

oA t( BROOK 

MADE BY 

MSK 

DATE 

~90 

CHKDBY 

cpP'Y 
DATE 

~ 
CONTRACT NO. 

C'o.v8 

SHEET 

/J1:J-.2. 
CHKO ../ 
DATE 

"'inred in USA WI. 1991P"II" J of 31 REV AUG ! 



CHECK LIST SECTION VIII PRESSURE VESSELS 
. . 

I 

I VAClJlJ: 1 (CYJTER) VESSEL 

Exis ting Shell Seal Weld 

~ 
~ V 
~ I 

"Back Up BarAttachrra1t Weld 

11aterial I. D. ­

Welder I.D. ­

- OeKrietion eBI 

I~, 
, 

, 
No. I ()p<tr.tion. InSjaCtion.or Examination to be Applocable Procedure Or Init . Ope..tion In!p. or Exam For A.I. Only

I Completed Instruct_on . Req'd ACd!pti>d 
: "X" Initial Date 

1 , Record ~terial I.D. ----­ , ! 
I 

2 Record Welder I,D. ----­ I 

3 Relmve B/U Bar From North ----­ X ; f) tl &::' : ~ "'~'y 
and South Ends of Irmer Cy1. ; I 

I 

4 Repair PL Surface by '-Ie1ding : ~.JPS E316L-15 X Dflt= 9 - 1. 'b" 
5 NDE Re~aired Surface r PT8-S1 X 1 t>n ~ q, 7 +J) 

6 Attach B/U Bar to North I WPS F.11flT -1 'i X nAL: q-~-RQ 

End of Inner Cyl. I 

7 Spot NDE AttachJnmt Weld l PTB-S1 .. 
DAr q - CJ •.s-'RA 

n Final Inspection ; ----­ X I 

I 

~ J"?£LJ;'iJ..,J HLf'ArJ 'I" I.I...JE~ ~-UI ~ .J P.'" £:l / L L -1.<" X ,L) n c: q -q-~p 

fA hl D ~ ilEA A -r" iJ\lA/r..il fl~J-i prp -.~ J i'll' D ,ot- Q ,q-W 

/'//\1 L nuT 
-.~ I 

..... , ., 
: 

I 

11 rJ:.r//l ./A/ ~ .pr= n.. ,/ A AI 1 - - - ... y .oN~ 19 ­ 1-kP 

I 
1 

~Jt' Cf,b'h
By By f\. r\ r\ Contract Number 

No. CL-2> V V 1/ '" Chkd 

IDn719/8~IDg719/8~ II: Date C70708 SllMt 1 of 1 - -

GE68IB 



.......~ CHECK LIST SECTION VIII PRESSURE VESSELS 


PRESSURE (INNER) VESSEL 


Exis ting Shell Seal Held

"x \,,/~ 
/~ J 

Attachrrent Held Back Up Bar 

Haterial 1. D. ­

Tt1elder I. D. ­

I , 
i 

IDescription CBI - - - ----.J 
~q, 

i 
; 

No, Ope,ation, Inspection, 0' Eomln.tion to be Applicable P,oC$du,. 0' Init , Opl!r.ation In1iP. Or Ex.m Fo, A,I, OnlyI 
Completed : Instruction , Req'd AcceptedI 

I ' "X " Inrtial Date 
,I Record Material 1.0. ---- ­ i 

,2 I 
I Record Welder 1.0. ----- I i 

5 
6 

3 

4 

7 

8 

9 
10 

Repair PL Surfaces by Welding 
NDE Repaired Surfaces 

Rem:>ve BLU Bar from North 
and South Ends of Irmer Cyl. 

Rerrove B/U Bar fran O.D. 
of South Head 

Attach B/U Bar to North 
End of Irmer Cyl. 

Attach B/U Bar to O.D. of 
South End Cyl. Shell 
Spot tIDE Attachnent Weld 

, 

I WPS E3.161-li 

PT8-S1 
---- ­

WPS E316L-15 
PT8-S1 

---- ­

---- ­

WPS E316L-15 

I 

.x 

.x .i..2.n.£ !l - I> -¥} 

X 
X 

.x 
~ 

X 

! 
D,/J-E 

b~ 

' J2..Ll£. 
: 
.09£ 

~ 
II 

!L·1~, 

Iq - q·FJ' 

~-LR,f' I 
, 

L<L ' -~K 

!9, 7-["P 

Mild. By Chkd By
TJL PDB -­

ID~i19/8~IDg719/8 

I 
> 
Ilol 
a: 

Final Inspection 

Bot 
Cbkd 
Date 

r'\. 
V 

f\. 
V 

"\. 
./ 

X n.o.e I q ,3.:H. 

X .!2!i1:.. 5. -.1-irE 

Cont,act Numb., 

C70708 
No. CL-1 

Sheetl of 1-

GE681B 
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I 0 
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NOR/II I!EAD 
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Description CBI 

App6cable Proc::edJre 0( 
Init Operation Insp, 0( Exam 

Seq, Operation. Inspection. 0( Examination to be Aeq'd Ac:oepted For A.1. Only
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"X" Initial Dale 
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A CHECKLIST 

SHELL 
/t/OR7lI 

~ / 
HEAD 
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~ up 8A-1C
5EC-' IOAJ 8-)3 

GACK.. 

/J12 £5SU/CE. UES-SEL (IA/HER) 

Description CBI 

Seq. Operation, Inspection, ex Examination 10 be Applicable ProoedJre or 
Init. Operation Insp. or Exam 

No. Completed Instruction 
Req'd Accepted FQrA.1. Only 
oX- Initial Dale 

I ;:1 IkA IJ TZJ S IIEI/ \.:. .. I~ - c(''C 

2 /f 1,- / -,,,0 IfFA'I~.5, IV /3'-r b 'IJ;~ 

/ JAc""" T 7./ /) F 

3 rAe/<:. ffeA-L) /N fJJ,*~ tJ"cs ~R 30BL X­ "'"t? oJ.b \.-,(~~ 

.4- . Crf-E c, 1( AI i {-'~r>7F,J I 
y' 

DAC k (~-<\ \) 

-5 T I ( , 1A) r=. \rJ 12c o, I ~ ~ s 'S 11. JPS £/? .":>.,(')A L X T/JOti b-~c--<\o 

C:, /J()E i2.QJ, ;J/to::-"" Pr ~5'"S )( . "£.:;> fl-J: In ~ 4, s ' --<t i> 

7 I.)F;,r! OUI ~1~J7 tuPS E3/t'-. L -IS X 3'J/}E 1-9-92' 
8 A/()F (OInLJ/ETEn LA}Fld PTS..s )( c"D,J:1 C 

, 
7 -(If> ·4 £) 

Made2J Chkdby "­By ~ I" Contract Number 

~f) ~ Chkd V V 1/ 
No. 

~S/,o Dale a: t!707 0 B 
Date 

Sheel~ol 



A CHECKLIST 
- ._-

5otAn--t 
H-EA D 

/ 
13. U' 8M( 

..&. ./ 

\ j 

\ 
Tu. 8E. (..EvA/£/2) 
P'(!£SSURE VESSEL 

Description CBI 

Seq- Operation, Inspection, Of Examination to be Applicable Proc:e<iIre Of 
Init. Operation Insp_ Of Exam 

Req'd Al::aJpted For A.1. CAlly
No. Complel9d In struction .X" Initial DaIS 

/ F f 7 C/hE TV IlEA/] 

2­ A /,/-,/,) TL/i3E ll2 13.-'L-P/L~
/ 

TZ/P£ 

3 r/-lcK TU~ /~ /Jt./}CE IWPS ER 30A L X J/ (I~ j.,-/~Gu 

4­ C/ffc l'-: 11L-/?,A./nlF/1./ r- X ::v ~ti ~ jJ ~/3--<j/) 

5 0(-; iA./£ld /?onr LJ.fiSc:::. ().jPS E k: ~C.b1 X :p tPti ..b.. ~/4- 4/) 

to #/)E Roar p~ PT_5.S X 1:/ iQJ:f J:z. ­ ~.L-t< ~ 

7 6..JE/c/ Our ;;;,v:V r WP:5 E3JbL-IS X ~/;C: '7 ­ '1- rn 
B /J()E C&>7~/£TF/) u.JF-JJ j)TSS X ::J:lil..c r -/O-_j.J1 

Made By Chkd by By I" " 1"- Conllact Number 
No_

,.,<)~6 >w Chkd V ~ lL'" t!- 70708 Sheel~of~!s-fto Dale a:: 
Date , Wl 28' 'lev U&'l 90 



I 
A CHECKLIST 

Nol277/ 
t+EA D 

~ 

Description 

Seq. Operation, Inspection, CIt Examination to be 
No. Complel9d 

/ h·1 lubE TZ> liEAf) 
Z AL/rS/J TUbE 72> 131 ,LJ-f:s '" 

-rJhE 
.3 TACIt:!... TuhE. /-U /J//Jer-

C.l+F C Ie' A I ,- {IN F>7 E A.J T4­
7 ;/-, t.~F /fJ /c?o.:>L '~..s 

r:., 
-5 

V()F ROD' /-JA45. 
b.J£ IJ Ou. T So;....; T7 
AJDE ('om ()/EItJ) CA.JE 14A-

Chkd by By l"- I'.Mlk ~ Chkd V VII:DaleD;J.izs Dale 

..&.. 

\ 


Applicable ProceOOre or 
Instruction 

IA ,Pc; ER ~ L­

I. 1(JC; £ R ?Q8 L 

PT 5 <., 

wps E!.:~It,L-/S 
j)T_C) s. 

"'­V 

i3,u,8~

/ 
./ 

\ 
~ 

Tu 8E.. (r"';.-(/E-€) 
PI2£S.5U R.E VE.s.5EL 

cal 
Operation Insp. or ExamInit 

For A.1. OnlyAcceptedReq'd
.X" Initial DaIB 

X ~ '/~-17:>\7~6 

;< Ope- h -(.$40 

;< b -, Y-f~DI}£ 

')(.. b - :l~--4 j)'T)/Ot:3­

X ,,- q - q ,\];J/1-c 

X !l -(' (!-'i 0..PliO 

Contract Number 
No. 

L. 70708 Sheel~ol 
R,\I UAR 90 

http:PI2�S.5U


~CHECKLIST

I 

NOl<rl/ I/EAD 

o 

I
/ 

; 

270 0 

} 

J
/ 

.',, 

-

Seq. 
No. 

I 

2 

Made By 
,.....;~:.l 

oj f' 1--{ 

Description 

Openltion, Inspection, or Examination to be 
Completed 

1ZE(',~p~ MA-TE" ;,dl- ID 
k>F"r>~D I.Jl=.,ldFA r LJ 

'D A'" Alu Jf?r r: .,/ .= .7> Q 

T':>r~A-Al~1 A £""-5/(..­ :: flnb­

r:n:l/./ I ,.. L .:r- (\1-- (':~ d " tC.;".", /") fo 
va. 

I~ ~.<I( I_ L r-D,.<", - J.)Lr-' 
cI I 

Chkd by By "\.. ~ >w Chkd V Va:Date Date 
¢-is-'Jo Date 

/ rE3cJ 0 

Applicable Prooe<1ne or 
Inil 
Req'dInstnJdion I 
"X"- . 

'F lP ., P<J.;I - 1 "" ..,

Ft.J..... <.1'.. ... .! ... uf'D 

"­

",
.' 

// 

CBI 

/ 

Operation Insp. or Exam 
Accepted 

Initial DaI8 

'p"Q ,,:, I. - f"- <ift 

Contract Number 

V (!707o !3 

I 

For "-I. Only 

No. 

Sheel~ol 



A CHECKLIST 

0° 
I.:sou7ll //E/) () 

.. " ..... ~~.- --------~ 
-

. r VA c..u II fY) VESSEL 
./

./' 
, 

" 
- 0(DUrrFR. ) ". / 

I 


I 
 , 
._- - ... .. .. ---- - ­ t f , t '10 0+ t;C70 0 

,A B i3 
i 

A 

" 
\ . - ho 1,":) 3 

\ I-" --3 
\'. 't" U 

~ 
.;f.s ~ 

. 

. -f3. coli) : 

')~ 1­

./ 

~ / . . 

. . . ------~-~ 
1..&20 

Seq. 
No. 

/ 

Z 

Description 

Opefation, Inspection, or Examination to be 
Completed 

RECo~ P1,4n:-1?.I~ I I.fl. 

~CC.eD tJEldER. z: I). 
D h Ai I'll-I If.:./. d ::...D. R 

IJJ,rlJrI-: £l £)"..5 li~ ~ vH.Ji 
J..JC_"'> 1 Co11 '- r-R)c:; c: - J.J I.~ 

Applicable Prooe<iJre or 
InS1ruction I 

.-. , L) .. .., • 

I;' 1;1" <7-..1- I 

l-r"lr,,JS:i ~.Az.o.{{) 

Init. 
Req'd 
'X" 

CBI 


Operation Insp. or Exam 

Aooepted 
 For AI. Only 

Initial Daae 

yJJff .!~" 

,t:>AN"I:l ,~,...."I.._Rn u.st,~OI--, .. 

~ 

"" 1"­ Contract NumberBy 1"-Chkd by No.~3Y ~ Chkd lL V VCC (!70708 Sheet~otDate~le-is-'Jo Dat8 
WI. 28' REV I.IAR 90 



A CHECKLIST 

CBI 

Operation Insp. or Exam 
Accepted 

Initial Date 

D411 ?-J..$ ' 'j~ 

't7_v 11-6.1-1 b 

PfUr 7-2~<j') 

ED /J.;:: .7- ~¥-1; 
1) 116­1'l-U/-<1n 

Ph~ 7-?~-f A 

De~- 1%-¢-qJ 

nlJ!? ..(?-Y-'LfJ 

Contract Number 

Seq. 
No. 

L 
2 

.3 
.4­
5. 
!:-.. 
7 
B 

AlolCm 
: 

S /iELL 
J-JE AD 

~ / 

~ ..... / )
~ ... 

~.: 
' , 

1 

up 8A-1C"" /3ACX5EC-' lOA-J 8-)3 
(OUTEr< ')VIJ C.uu f"n \.JESS £L 

Description 

Operation, Inspection, or Examination to be 

Completed 


Ed~ 7V .sln;1 
Ii , " 6 A.} !k/TiJ ~ I3v -/3,S5 

TLIt3£ 


IAoe. /ffALJ /;..; PL/}( E 


C J f-EL Ie A I'" 0-. "J rY} EN T 


tJ£lcI KcoT !.~/F/2 
/Ui)E i2rz:0T / A-t~~ 
/~)£)d /')ur ~;;Jr 

AJ0 E ~.n7 LJ k 'TE.LJ tJF Jd 

By I'Chkd byMade(J f'. 

c Aq 

;//) ~ Chkd V Va:Date 
Dal9~5/'O 

Applicable ProoadJre or 
In struc1ion 

WI'S E3/IoL-IS 

IA)/JS. F ,"':),It: L - 1,<) 

JDr6S 
W/)S E 311. L -15 

IJr.5 .5:. 

I'V 

Init. 
Req'd 
oX­

x 
X 

X. 

>< 
X 

X 

t!707t:JB 

For A.I, Only 

No. 

Sheet_9_of 



• CHECKLIST 

,..... 

,,-. 

SMeLL 
SoUTH 

~ / 
I-iEAD 

.. -.. \. / S 
~3 ~, . 

I 

5ECTIOA..J G-J3 
~ GAG( up GA-IC 

VA-e..UUM \JE~'SSEL (OUTER ') 

Description CBI 

Seq. Operation. Inspection, Of Examination to be Appficable ProoedJre Of" 
Init. Operation Insp. Of Exam 

No. Completed In struction 
Req'd Acoepted For A.1. Only 
-X" Initial Date 

J ;:::;/ J/EAI) Tb -S H-E 1\ Dt?-rE 1-23~'r~ 

2.. A J/6AJ fi.EAO TO (jl.r/JA$5.. .P n-.e? 2-Z!...if () 
/ 

/7...JJ':?F 

3 77JCK. JfEA.£J ;,v t?LAc.£. WAs E 3 J to L - IS >( t7R~ '1-Vl-9() 

4­ CttE c.x A ); (...,,,j ME" rJ-I Y nAJi 7 -2J(­ ~ n 
.5 fA JE /d /200T L,4-v £t?.. t. )P:s. E. ~ I In L ­ LS >( PIEHl 'j-2#.... n 
(;, AI(J E I2co / LA- "/ E /2 ! IJr '-~ s >< l/~C- '7~'d 
7 /~EJd Ou-, ~ .INI :LJPS E_"'<.J~ ­ L~ >( ,n J:l~ P-..1 ·· '/a 

A »lJE Lhm/J/£IEO a,'AJT PTSS >( D1J6­ £-f'-9'O 

Made(J Chkd by By ~ "'­ 1"­ Contract Number 
No. j)f) >w Chkd V V V t:707 0 B ~S/'o 

Date a: Sheet~ol 
Dale 



A CHECKLIST 

-. 

G.u.lJM-. 

\ 
<~~7\'--_._---­

Seq. 
No. 

Description 

Operation, Inspection, or Examination to be 
Completed 

T7..AnF ' 

Applicable ProcedJre or 
Instruction 

~~ Chkd by > I-By_~"'>--~I',.>--~'"
1-::----=----+-----1 ~ Chkd V V V>----I 
~JJ Date Date 

CBI 
Init Operation Insp. or Exam 
Req'd Acoepted 
.yo t--:'~--r----~ 
"Initial Os18 

For AI. Only 

Contract Number No. _____ 

C 70708 Sheet~ol__ 

Wl 2!!J R!,V VAR 90 




• CHECKLIST 


Seq. 
No. 

I 

Made~jJl) 

D~'I 

0"­
-

50U77-/ Ik/lO 

Vfi'c UtA ,-Y7 \IES.s EL (0 U r-vc ) 

Desaiption CBI 

Operation, Inspection, or Examination to be 
Completed 

Appficable ProcedJre Of 

Instruction 

Init. Operation Insp. Of Exam 
Req'd Accepted 

"X" Initial OUI 

X 1JQ~ If:" /- q~ 

X D/.1.€ %-1-'1 ;; 

X 17i4C I.v-l-tj i> 

X ~fH~ ~-3'-" i) 

Chkdby By f'.. ['... I~ Contract Number 
> w Chkd 1,/ V V C.70708Date IX: 

Date I 

For A.I. Only . 

No. 

Sheet 12- of 

WI ;>111 Rev .... " 90 

-




I 

• CHECKLIST 

. ­

/ 1-k~D L -. 

~ 

I 

L 
\Z 80A-rv\Okl -7213 'f - PA--S.3-,-ubE 

- ~I<:-UP~ 
PLA-tl-

l~bL13 E/+ I'Yl 8c,r PA-;sS 
NOIG-VlI A/E/JD 
LlAC. uu r>'? VeSSEL (ou~) 

Description CBI 

Operation Insp. or Exam Inil
Seq. Operation, Inspection, or Examination to be Appficable ProcedJre or Req'd Accepted
No. Completed InS1nJCtion ox- Initial DaI8 

I hi 8\J - PA"s.S ) LlbE. TV 

I-h=~ 
2 A liAA.J 8u- P/t«.,<- IV GE TO 

!lEAf) /PVO CF.AJTE.Q.. "lu8.F 


_3 1/'1 C Ie' ~\.I- P"'5,$ ,-U G E 
 l/pc Iff~ I -<i ()(-UPS E_~I(., L IS X 
I . 

X.CH-Ec.k" AL)(,,0 rY)F..vT 1..1-/ -YVDna~ 
>( %-:?-til'. 

t:.. NO E (n1Yl n IE TED I. JE.IrJ ~T c:::. e::­

LJE//j Our- x-,',,v-r- IL JP...."". F~l t'a L - Lt:. I7flC...5 
X 1=-_< 4,)..one 

'" 
 Contract Number
Chkd by By No.I\. ~ >~~ w 1,/Chkd VVa: Sheet /3 ofDate C7070B
~, Date 
WI. ;>gJ RFV VAil 90 

b 

~ 

For A.I. Only 



• CHECKLIST 


---z----- l-k A-D L ---.. 
-

I
0­ G~~ 

~ 6) ~ 

f2f3 'i ­ P11--55 
-1-u~E 

~K-UP~. -

PLAn­

- ~ 

f3E,A-m G'f- PA-5S 
. 

I ub~ 

.souVI-I IkA-O 

PREs s u t2--E VESSeL (r,.J,J~ ) 

Description CBI 

Seq. Operation, Inspection, or Examination to be Appficable ProceclJre or 
Init. Operation Insp. or Exam 

No. Comple19d Ins1ruction 
Req'd Aocepted For A. I. Only 

"X'" Initial Dale 

J ,r;j B,r~ / uf?,E ro 
llEM 

2 4/,. AAJ ({r /JASS TU (3 E 

Tl) JIt=. A4l ~J I) CE-"vTJ:"R T u.h F" 

-.3 IkCIL (3" - PAs-"" 11.1 hE WP.s E31eo l - LS X ''>. \ .". 1:,.,.<,/...... , 

4­ C ttFc..IC AI i(--.iU rnE~1 X j;J~£ k -r.;r- "-.IL 

5 /,.JF.. IrJ Ou r -;JO;NJ u)P.sF3Ji t-LS X ·')fN~ L-l. 0-'9 j) 

0 N() E (].fr')/\ JFn:=/J I. JF.),.J PT 5S X /:>/1C­ 1-y tJ-1..ti. 
r 

,~~ Chkd by By 

'" ~ 1"'­ Contract Number 
No. 

~ Chkd V V V C70708 Sheetdof ~~/I Dale a: 
Dale 



A CHECKLIST 

l-kftD L .. 

-

-~ G~A-Tv\I 0--- 1 ~ () 
~ 

68'1- PA- S 5 

J ubE 

~K-UP~ 
PLAtl­

..... 

f ubLBE;+Wl f3 'f - PA-ss 

/f/OIG77-1 //EA-O 

;9k?£SSUIGE VESSEL (TA./;VER) 


Description CBI 
Operation Insp. or Exam Init.

Seq. Operation, Inspection, or Examination to be App6cable ProoedJre or For A.1. CXtIyAcceplBdReq'd
No. Ins1ruC1ionCompleted -X- Initial Data 

) hi I3v-IJJ.ss / v-AE TO 


rlEA--n' 

2­ A-h~ H\J·(JAs."'. J,.Jb£T 

1.JcA-o k7Jr:/{'FA) TF---IC. I';6 £ 

I ./<{,~t1!,o.5. E .<'I~ L-IS :I 7'>IQ/£::3 TiL/~ ii'l -iJAS5, Ttjh£ 
>(('/lECJC / /-))J'6Nn?~N r . DLJ~ I~'",.s·,~4­

_c:) >( 

" 
L -,0--; n 

X 
t..J£/r./ OUt ~J~r lu)/JS £.~//"L-J_~ D...t.tt$ 

r-/d'-5,\J> 11- (i-N()E CorY) {J/ETCQ Vi=. Jd PT S5 

'" ConlnlC1 NumberChkd by By No.~ f'... 
~'tlJ Chkd V V Va: Sheer /5 otDale c.70 768DateOS!, 

http:I3v-IJJ.ss


(~(till) .SHOP CHECK LIST r · 

WELD P~UA~ r-o:rrHHEAD 

1. WP{ E308LJa., mo 
2. W~S ER308 oM 

soun-tHEAD 

~ 

rr-~~~~ ~,.,-

\~'.~...,. 

45' BEVEL TO THE OUTSIDE / 
\ 

'NElD BUILD UP OF EDGES WHERE MARKED - MAX OF 3/8" 

NDE TO RECORD ACTIJAL LOCATIONS OF WELD BUILDUPS WHICH WERE PTd 

~fQ OPERATION SIIJ OPERATION SEQ OPERATION 

\ AI Review Checklist 5 Final Weld Check 
2 Check Material 10 e PT ALL BUILD UP AREAS 
3 Check Weld Procedure 7 QA FIMIRevlGw • ' f. t. ~. '\ . I'-J) 

4 Record Welder 10 

These eX&mmltiOnJ &: OP< ratioN were portonned ruulta ovaluated and ICCePCtd to applicablo proc.cdl.lrel. s.e NCREF. ~c1d ~. .1.J ~ dJmw ~ ..LJ ~ ..i.I ~ ~ 
MARK Mall. Record Weldin, REV.2 Control 

Procedure ID WcJdcr Checlced YT1 Utt No. 
Spec. I{eamicd 10 REV.) 

A ~J ~)ll~".t1 ~~ l~ r--1 -1 -1 ~ .....J r--1 
t-m1li ?--;,!O 

14 ,,* :> 

~111 ~ lSlr~'t~i ~.t'.c: l§~ r-I ....J -J ~ ....J ~, 
J -.f..f!) l&1"~ ~ ~." 

~ -..J ~ --1 --1 ~ -.J --' ~ ---1 ~ 

~ ~ ~ .....J -..J ~ -1 ....J r-I --1 f-J . 
cal 

... ReVIewed by AJ 

-!.. ""-~ c 
eONTRACT NO. 

ASSEMBLY INSPECTED & ACCEPTED BY; 
....... - . 't-.~~ 

802588 
~. ~ .. OJ . AI I:)ate 

INSPECTOR <i t ~ Reviewed by QA Man~er NO. 81 P 
DATE 3·" ~10 N/A N/A SKI'. 1 Of 1 

Name Date -­
Made By ~BY By ~ " "JJJ R 

V V VOat. Oala e APP'O 

2/20/00 l'Z'YJ1 V Oat. . 
CCMGE515 



", ,, ' 
/ 

,. F~T BACK UP BARS TO HEADS 
2. WELD OUT BACK UP BAA SPlICES 
3. WELD BACK UP BARS TO HEADS 
4. OOUGEIGRIND EXISTING BACK UP BAR 

FROM THE HEADS 

NORTH 

SOUTHHE.AD 

(' ' o')A SHOP CHECK LIST (~:~ ' 

OPERATION OPERATION 

Final Weld Check 
OA Final Review \ 1-.('. ~ _~ ."'-0 

REF. 
hr~~~~~n-~TT~~~~~~~~n?~~~~~~~~~-n~--~~NC 

MARK 

A 
t01'01 

B 

o 
SOUTli 

CBI 

. ASSEMBLY INSPECTED & ACCEPTED BY; 

INSPECTOR~ , 

Made By B 
JJJ R Y 
Date Oate E APP'O 

Control 
litt No. 

CONTRACT NO • 

..:::.-::;;;::::::=-_. "). ......&:.. ~ 0 2 5 S 8 

Revlewtd by QA Managllf' NO. 91 p 
N/A N/A
Name Ca. 

SHT•....Lar..,L. 

IQ OPERATION 

1 AI Review Checklist 

2 
 Check Material 10 

3 Chack Weld Procedure 
.. Record Welder 10 


BACK UP BARS TO HEADS 

s 


2/20/90 l:H'~ V Oate 

CCMGES15 



~ SHOP CHECK LIST 


WELD PROCEDURES 

1. WPS E308L 

2. WPS ER308lJ880M 

r TYP 60'" /"-I--~V 
NSIDE 

I 
, 3/16­ LAND 

./ 

1""1. STRAP CYLINDER AT BOTl-f ENDS AND CENTER 
2. REMOVE EXISTING BACK UP BARS 
3. CUT VERT SEAM 

\ 

4. TRIM CYLINDER (determine amount after strapping backup bars on the heads) 
5. RE-ROlL CYliNDER 
6. BEVEl AND WELD LONG SEAM , / 

SEQ OPERATION SEQ OPERATION 

1 AI Review Checklist 5 Final Weld Check 

2 Check Material ID 6 QA Final Review It( ':" -~--:> 
3 Check Weld Procedure 

4 Record Welder ID 

These examinations~ o~ons were perfonned. results evaluated and 

~.W W ~ ~ ~ ~ ~ ~ 
MARK Weld Mall Record Weldins 

Procedure ID Welda Occked 
Spec. Rocordcd ID 

eBi 
ASSEMBLY INSPECTED & ACCEPTED BY: 

......J 

Raviewed by AI 

f .l.-. •• •lo 

AI 

~ 

to apphcable 

" 
INSPECTOR gr~ DATE J- ~-1p Raviewed by QA Manager 

Made By Chkd By 
JJJ ~........ 
Date "'Date 

2/20/902/20/90 

N/A N/A 
Name Da~ 

R By '>--~">--~">-~ 
E APP'D / / / 
V Date 

OPERATION 

...... 
f!JJ SeeNC 

Control 
list No. 

CONTRACT NO. 

902568 . 

NO. 61 P 

SIfT. 1 a:~ 

CCMGE515 



~ SHOP CHECK LIST i.. 

J' 
WELD PROCEDURES 

1. WPS E316L-15 

.'" 

\r TYP 60· '"" / 
INSIDE 

I V ) 
3116­ LAND 

"­ ./ 

r 1. GOUGEIREMJVE EXISTING WELD (LONG SEAM) 

2. a..EAN AND REWELD LONG SEAM 

" ./ 

SEQ OPERATION ~EQ OPERATION ~EQ OPERATION 

1 AI Review Checklist 5 Final Weld Check 
2 Check Material ID 6 QA Final Review~6-lr-~ 
3 Check Weld Procedure 

.14 Record Welder ID 

These exarnmatJons &. opcnlJons were pq[onn~ results evahated and_ to applicable procedures. 

REF. W{,dd ~ ~ ~ ~ ~ ~ L!U ~ ~ I!JJ SooNC 

MARK MatL Record Weldin~ 
Control 

Procedure ID Welda- Checked list No. 
Spec. Rec:0r9ed ID 

2SI . 9Jl! ~ '/'1 ~~y(' ~ r--1 W ~ ~ ---1 W
A I 

. -?p 

~J;;L 
--.J ~~qLJ ---.J _J -.J W ~ --.J W r--1 

q! 
w ~ w w w ~ -.J ~ W f-I -.J 

W ~ W W --.J W W -.J W ~ W 

CBI R4Mewed~ AI CONTRACT NO. 

ASSEWlY ~SPECTED & ACCEPTED BY: ~ .5~t. -:t!/ 902568 

~SPECroC~ 
Al Date 

Reviewed by OA Manager NO. 61 P 
DATE S-/4 .. !b N/A N/A SHTo_'_Of_'_- Name Date 

Made By Chkd By By i'\. '" " . JJJ JBR R 
/ V /Dale Dale E APP1> 

5/16/90 5/16/90 V Date 

CCMGE515 


