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D.$1RYLAND POWEft COOPERATIVE
& h,Ohe

54601

November 27, 1978

In reply, please
refer to LAC-6012

DOCKET NO. 50-409

Mr. James G. Keppler
Region Director
U. S. Nuclear Regulatory Conmission
Directorate of Regulatory Operations
Region III
799. Roosevelt Road
Glen Ellyn, IL 60137

SUBJECT: DAIRYLAND POWER COOPERATIVE
LA CROSSE BOILING WATER REACTOR (LACBWR)
PROVISIONAL OPERATING LICENSE NO. DPR-45
IE BULLETIN NO. 78-12 - ATYPICAL UFLD MATERIAL
IN REACTOR PRESSURE VESSEL WELDS

REFERENCE: (1) NRC Letter, Keppler to Madgett,
dated September 29, 1978

Dear Mr. Keppler:

In response to IE Bulletin No. 78-12 enclosed with Reference (1),
we have conducted a record search of all primary reactor pressure
vessel weldnents and submit the enclosed information. The infor-
mation enclosed is all that is available on the vessel fabrication.
If there are any questions concerning this response, please contact
us.

Very truly yours,

DAIRYLAND POhTR COOPERATIVE
}} .,~

x_ed P%cb
|

Frank Linder, General Manager

FL: HAT: abs
1

ATTACHMENTS A, B, C, D, E

cc: USNRC
Office of Inspection and Enforcement
Division of Reactor Construction Inspection

| Uashington, D. C. 20555 (With Attachments)
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ATTACHMENT A

The following information is presented in direct relation to th.
numbered and lettered system of IE Bulletin No. 78-12.

1. a. The principal manufacturer for the LACBWR reactor vessel
was Allis-Chalmers; no others were utilized in weldments.

1. b. c., and d. The following table lists the weld materials
used in the vessel construction.

Lot No.
or

Manufacturer Heat No. Size Form Type
__

Linde R5458 3/16" 150-lb Coils ACM 1436-On eld 40
.

Linde S1324T 3/16" 200-lb Coils ACM 1436-Oxweld 40

Linde P5480B 3/16" Rod ACM 1436-Oxweld 40

Arcos 3C2B 3/16" Rod A-316 Cl. E9018-01
Mil 9016A

Arcos 2B19B 1/8" Rod A-316 Cl. E9018-01
Mil 9016A

'

Arcos 4D28B 3/16" Rod A-316 C1. E9018-01
Mil 9016A

The certification papers for each heat or lot number
are contained in Attachment B.

2. a. All of the information that is available on weld material
tests is contained in Attachment B. We have no documenta-
tion that indicates where each lot or batch test sample of
weld material was taken: nor have we documentation of test
results for any of the flux used in the primary weldments,

t

2. b. Vessel fabrication welding was done in accordance with
Allis-Chalmers Specification 43-101-709 and 43-101-710,
which are Automatic Submerged Arc Welding of Manganese-,

i Molybdenun Steel Plates and Forgings for Nuclear Application
and Manual Metal Arc Welding of Manganese-Molybdenum Steel

, Plates and Forgings for Nuclear Application, respectively.'

Both the procedures and all welders were qualified as
evidenced by Attachment C. The original weld procedures
were written 10/23/62 and referenced Section IX of ASME

i Code.
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ATTACH'4ENT A - (Cont ' d)

All shell joints and full-penetration attachment welds were
subjected to 100% radiographic inspection using a 22-Mev
betatron and applying a 2% sensitivity control as determined
by penetrometer placement. Radiographic inspection was
performed on completion of all base metal welding and
repeated after deposition of welded cladding.

There were 171 magnetic particle inspections performed on
carbon steel pressure-containing welds during vessel
fabrication. Results are documented in Attachment D.

Dye-penetrant inspection was applied to each layer of
welded austenitic stainless steel and Inconel cladding.
Inconel partial-penetration and pressure-containing welds,
which were not amendable to radiography, were dye-penetrant
tested on completion of the root pass and every other weld
layer until completion of the joint.

All plates designated for pressure-containing components
received 100% ultrasonic inspection before the start of
fabrication, after forming, and following stress-relieving
operations. All forgings received 100% ultrasonic
inspection.

2. c. Attachment D, Weld Inspection Reports, documents the weld
material by heat or lot number that was used in each weld
of the pressure vessel.

3. All weld material purchased meets Allis-Chalmers procurement-
specifications with the possible exception of heat number
4D28B. The chemical test results indicated a molybdenum
content of 0.47%, where the 1961 edition of ASTM specifies
the molybdenum content range to be 0.25% to 0.45%. No other
out-of-specification value was found. It cannot be found
whether or not this out-of-specification value was known to
Allis-Chalmers; the re fore , no acceptance or rejection
determination or other disposition was made for weld material
heat number 4D28B.

A portion of one circunferential weld, the weld between the
lower head and the center cylinder, was made with this weld
material.

No record exists of the effect on fracture toughness of this
weld that used the atypical weld material.

A-2
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ATTACHMENT A - (Cont ' d)

1
'

Attachment E contains records and disposition of a reheat-
treated lower cylinder. The weld (after reheat treating)
did not meet the minimum tensile strength requirement and
was,'therefore, removed and rewelded.

4. Archive material exists for plate NP-1056 only; no weldments
or weld materials are available.,
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ATTACHMENT B

WELD MATERIAL CERTIFICATIONS
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CACOS CORPORATION.3.
~ '

1500 Sosth 50th St., Phileceiphio 43. Pa.
July 22,196f4Techn.ical Department Date

1

CERTIFICATION OF TESTS '

m11612f;-ED I

Custer,er's Orderf4elI1909 0Allis Chelners Uf , Co. Arcos S. O. NoC
We::t /.1113 Vorhc
1,o 51c shipping oote__. July 23,_19Q.__
MClucukce 1, Wiccensin

Atton: I'm. M. Morath - Main Receiving Dept.1000
3/16" Duetilend 905:re GrodedD2%

Lot No./ Alloy No __ _ .----- M 0f - - - .

Lbs./No. Pieces . __ _ _ _

[ .

_ -._.a .c. TEST no. "NP-1155"______.__- _

~

G SPECIFICATION AFTM A316-58T TEST RESULTS E D hilALType 9016D1
. 0 814Carbon _ _ - _ _

._

Manganese . . . - - - ~ - -

3,39 _ _ - . _ _

40 ------ - - - - -

Sil . _ . . _ _ _ _ . _ _ _ . - _ _ _ _ . . - -

Su . 0 0 9 --- - - - - -- - --- - -

.016 -- -

Phosphorus .
. _ _ ___ _ _ _ _ . _

_..----.O''---------- -

Ctremium _._ _ -. -.

N;ckel _ _ _
_ . _ _ . _ _ _ _ _ . _ _ .

-

g_____..___.. _ _ _ _ _ . .__.

Molybdenum _ .
. ._ . _ _ . . _ _ . __

Titonium _
_

Cofumbium .
n ngsten __ _ __ _ _ _ _ _ . _ _ _ _ . _ J.100_ Militar" Spoc...No... MIL =M16038!.*

__Typ O_HIL-901E2A. anil _is f:'trhoC_in _ _ _ ..Aluminum __
Copper ____ _ ____accorde.no o with militar/* . spocificatie:
tron _

f entolum _
-~

Cobott .. __ _ ._ _ __ _ --
_, _

Tin ._ ._ ._ - -.

WO -- -

Vo n o diu m ___ _ __
__

._

ZHe . . _ . _ - - _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ . _ _ _ . _ . _
Zir m

_

Fe re.. ,
_

X k Q y __ ___. _. ____
_ ~ ~_- _ _ _ _ _ ~ . _ _

. . _ _ _ _ . _

Ct.orpys: As Welded He st Istated A6 Welded Heat Trected
___ _ .

_ . _ __. _ _ _ _ . _ - . _ _ _ . _ _
_

Tensiles : Lew f eaisie f:eas vield tens.ie f: ens. a . d. .t area
A> V! 'dt 4- _ _ _ _ . _ . _ _ _ . _ _ . _ . _ _ _ . _ _ . . _ _ _ _ _ _ _ _ _ _ _ ._ . . _ . _

Heat Trect: . _ _ . _ _ _ . . . _ . _ _ _ _ _ __
_ _ _ _ __ _ ._

tiordness. _ _ _ . _ . _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ ,
___ _ _ _ _ _

9 ends . . . _ . . _ _ . . _ ._.__ ___._ . _ . . . _ _ . _ _ . _ _ . _ _ _ _. _ _ _ _ .

._ _ _ _ _ . . _ _ . . _ _ . _ _ _ _ _ _ _ , __ , _ _ _ . . _ _ _ ._ _ . _ _ _ . _ ._ .

I We bereby cert;fy that the cbove material has been tested in accordance with the listed scecificction and is :n conferr-cr.:e v.
on rcouirements. [ '

M '.7 [ /' [ 6 ARCOS CORPOPATlON
/ | 4

'
.L.6 ,.

' ' ' ' ' ' ~ ~ _. ,.-
-
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[_?43, M _ ( ,, t (iw
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NL&CARCH LASORA71|*1ES b

, . . - ._. .MdTERIAL TEST REPORT A.C Lab. Coe 'M

- .

{j N o. ----- -- - - -. - . -.. Date L= i a. .'

P.O.No. ,~ ' I ^ '.' 7
u.ntnation oh --... h id ! n.3 Elc n PC10 J _
g.egen - - *- - --3 /} b 7' I - Q2antity .M * 's ' Shep Order No.

"

I_.'-O.'''
* '

. or sect;-hyle A3 I[a O1U $ 21O*1 Source. /: f * f'" D :'j . Heat No. *
.

y..

Part.Patt. Dws. No.a: d On - -- -- ----- - - - - - -

. . ___ .. . . . . . . . . ,
PHYSICAL PROPERTIES

e No. ' ~ * - - - - - - - --

^

er 61e Strength Lbe /Sq. In.-- -

s

. .

,ield Str.Lbs./Sq. In.--- - - -
-

i ns ation % -- - -- --- - - - -- - - -

~

|c juction In ' Area % --- - - -

-,

ypa-t (Charpy - I's:wi) - - - --

'
'

Fadness ( -- - --- )-- -
,

.

- - - - - . - - - - - - .

--

SPECTRO or CHEMICAL ANALYSIS
. - - - - - _. . . .. , _ . .

% | Bar i

N e. no f, . - - -- ,.Z
-

C - r' h *'r - - - - - -.. [ ' Al

! Cu (Mn ,, .Ei -- - - . - . _ . _ __ .. . , _,_
. .

. .

'

.. ..

'
p - - . . . - - . _ _ . . _ . _ _ _ . . 'Fe

,_

,s w.c - - 'l Pb
.-w s v- [ '

-

., y. - - .- - - - . . I Agf si _
g ...
I

. . .
-- -.- _ .- - Sn

!m .n .

I Cr < y - - - - - - - - . ! Zo
___

1
--- -- . -! Ms

|- . ,6. +
;

u -- ,

p _ .
. Visual Photo Visua! Ph

,

t n--

|M*30 | | h MI M |
.. |

.ARDEN ABILITY RE'EULTS
._

ht .

| ' Q.iench T. 7. | S- | A- | C-89

Rockwe!:. loch Nor. T; T. - l

' ,Jominy Mill - A.C Mi!! AC l

|' 20 | 24|'10 3:.12 14 15 183 '4 5 6 7 8
{ Dist. In 1/16 in. l'_|*2,

'

I
--- - - - - - -- --

_
_' Mill -

i
' A.C - - - - --- .

.

| ' | | ~ | Tree
' Grain Sise 1 - -| - -|- - 1 I ! 8 'd ''d

., .. .
Pa.nt A3

'' worn to befxe me this ~ "- . Day of Bar and'
__

' '*-* ra r os
c~- =..z- ., y.c

,,,,_ _ k$ Recommended far Acceptar.ce or Rej-ction.?! sed:
-

.. . . . . . . . . .,

}.!y Comr .lssien Espices.3 P d '" .- Date
_

. Dic.zibution Group _' *

t-1j-U; -

%t4p Putlic M1!m misee Casty %'incocal- Siga nt ure

. - w.p s f-.g. . ~ . . . . . . . ~ . .., s . ;. .a. _. e_._ _ . - - - - . . - m.,-. - . . .
._ ; y.

-- . . - u- a a . . . . . = - - = - 2
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ARCOS A .--.

h5co Seuth soth St., Philcdelphio 43, Pe.L" " ' " ' ' ' ~ " ' -

Research and Engineering Department *
core

REVISED CERTIFICATIONS '

CHEMICAL ANALYSIS CERTIFICATE
ALLIS CHALMERS MFG, CO. [A-C |E U S
WEST ALLIS XORKS WA-946742-ED
WEST ALLIS, WISCONSIN 3, Y 3y g)O c/6 / Customer's Order No.

C 30869-CArcos 3. O. No.
ATUit MR. E. R. SCEMICK, PURCHASING DEPT.

_

Shipping Date -

5: e/ Grade 3/16" |) a er r L c rJ D Td 1/8"
Alicy No.

Lot No. 302B 2B19B
weigh'

3300#
_

_ -- 420#

WELD CONTROL RANGE
Carbon

__ , I Q. M / V R.
/Aor.ccriese

_j,7g
Siiicon

iCh~~ ,GO
Sulfur

i c (( WAY
Phosphorus

3 ggg
Chromium

4g
Nicke!

./O IN A M
Wlybdenum

.30 ~~ , [C
*

J A 4 A 0 I <> LM. 6 t**" #1 A Ye

Tungsten

We hereby cer1My to the best of our knowledge end belief that the above eiectrodes will deposit weid met:1in conferrncnce to:

ASTM A316-5ST clacs E9018-Dl, MIL-E-1803SA type MIL-9016-A and is-
marked in accordance with military specification.

,

/ ) ARCCS CORPCRATiON6 >~'-' - /,M}-e~/
If**, .*-2 4' -r / g,s' % .- > .t /'

f Q~p ,A Z-7 >4.w r,h!d ' cWUf W ^s
,

-
,

&

r-. n. 41.-us:t
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August 23, 1963

.

Arcos Corporation
P.O. Box 127
Broadview, Illinois

Attention of Mr. P. Provencher

Subject: Purchase Order UA-946742-ED

Gentlemen:
.

Attached is a copy of the above requisition which specified
"Itom A and B" nuat be fron the e&no heat of naterial. The
rovised certification indicatos that the natorial was fur-
ninhod in two lot nunbors. Please advise whether the natorial
was furnished all of one boat, or in two seperate h uts or
in more than ti:o heats. This infornation must be obtainsd
in order to conply with our custonor's contract requirenants.

#

This is an urcont netter-and wo must delay using this material
until we rcesive an nnewor.

Very truly yours,

ALLIS-OHAIFdRE MPG. CG!'TA? Y

/, .-
'

.t J. 4 c- ~ . .i.

'

.

Purchaeing Acont
Electrical Power Products

hChobanian/nd
| cc H. J. nyncerc

* " ?nttorcon! .. .

b . Lat: ton
R. .'. i;afoncistor

.

I
|

|

. _ . . -_. ., 1 . - - . C --- "" * """ #'#
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August 21, 1 963
-

hv
f.111s Chalmers !!fg. Co.

Q'YBox 512

('b1
-

Milwaul:eo, Wisconsin
i,t.3e~

(s( h[i
4 g 'g

7t mie K iAttn 2 Mr. E. trtett
Purchasing Dopt. '

. . .

, 1. ,
.

.

YOUR _FURCE?.y" 0RDLTt NO. MA-9h672-ED!
__

Wc horcby certify that 3/16" Duotilend 90, lot no. 302B was made.-
fno one heat of wire and 1/6" Ductilend 90, lot no. 2B19B wap

| , n.cdo from one heat of wire txtt not frors the sane boat used forlot no. 302B.
.

;.
P

. LL w.
3\ --c .,,

$U d Q,.a d.'iL~ -

Quality Control Departirant W$7)fI// M g # $7.4 9 ,N y
- u_ .

h
.d -

e

h

.

|
'

\
.

|
|

I
1
!

,
t

. .-

_ , . , ^-
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1.INDE COMPANY

.

[ oi....u. ce v 4 % c .mes ec..o..v.,

.. . . . . . . . . . , _ . . . . . . . . . . . . - , , . . . . . . . . .

QRTIFICATE s F A!!ALY.:I.i

F.a3 ?7, 1963

Allis Chl .ars
ao?t 4111s '. orks
T.o y rip

.#.1) wwk ee 1, '. isenos in

Your Orde r tio. ** A H.67kl_*.l_. . ,
_ , _ _ Welding n'tre - OXWEIS , , ,ff',0

1.I!CE Shipper's Order ._,12flt _ _. ___ nire Size._ _)/16"
Quantity Shipped $ 11.ts. Pacxage __150# Coil

j D3te Shipped i'av ?"y 1A.3 Hea t or Let !.o. __ .%5h53. -

This is to certify that ot.r recoras sno. tnat tne e.aterial in tne
afore. mentioned shipe.ent conforr.s to our standard s;'ecifications for this grade
of OXaIID weldirg wire ar.d r.as the followir.g analysis:

Heat to, h-5L58

.~. s r bo n .13
l'areanese 1. S. S
Pn?s;.nc rus 010
f"leur .0?)
"i' ic on .03

'

.v .1; e xac. .P
Alminw- .0 X

i

|

'/ /i/' / \,,6fj %;L p ./. .

Control Office - Electri w 'eldirg
Linde Co.tpr.ny , Div. of Union Caroise Corp.

.

g
a m-

t

, - - - - - - - - - - - - -. -,c ,- -



_ _._____

*

f.., %. f - . %
'

.

f .. ,'

/ U. .

) >| | '
.-

. s g r.. * J,. 6 .\
'

(. (,.;a;s. M.y i
y}Q

.< *.
, o.s...>.. .,- .

<

%p
.

f ,

' I.y 1 L 9a ...L.. -w... .
. y

.

*

p i, p..,....,.,... , . ..f - . .. .

w/
,,

,

.

*

.'

. t. t. O. L*-:,.c.. , -a s. 3 : ...; ',cp w: .
- :

-
.

og _ , ;;*
s. . .

.,'%.; , ..s *
* '

C.ggy . . , s . . , e . .. so ,. ...
*=r * 9 .- *.e. .s e. .. . * . . . a.. ,4.A. .. .

n (. i . . .me..,.,., e,e-1$n " ,fa L. r. . v t ,n, r, c ., , ,i , - / } ),1|g.'.:',.'
-

" *a s. ..

, e1-J .4 ,. j .e .3 .. t . / / ' .
* y".., . ,

(*t * , .- e f (= 13r N;. ' *,. . .. ,

\;0 , t .#. s'_. 1 ,p w .s , , e t.. . . # (,/ , g (,9 | C3s c. '; L
T *-

-. a . . . . - ..- e,

/ ~ 1, >/.r t a : C . O. t h,. . .
/. *s To . ,L

1,,', to( ) . '.s . . *
. . ,,

.w ..)u + .)( =i t .,q
,1 . b_A =} x (. *.

* -

s, ' * ...;=; D e.. . . .,.. ,.

. . _ . m. .t . g ? L..g dn . ,, 7
,, n.. .

._ . . . . . _ . .. - .. _ .. - - _ _ . _ . - _ . _ _.. . .. . e

5.n
.'a 16".*

_ _ _ _ _ . _ _ . . _ . _ . . . _ _ . . _ __.__. - - . - ~ _ _ ._. . . _ _ _
_ _ . . _ _ . _ .. ._

f.r.e d e a g .1 - ..r, fCes,
.L... .

. _ _ . . . _ . . . .. . . . . . .___. . . _ _ _ . _ . - _ _ . . _ _ . _ . . _ _ _ . _ _ _ .
-

.r,
_

p...,. .. , .
* "'

p t' f. a p
. .a.-J ,

, ~ . . . . . . . . . _ - . . . --- .-. ._ .y ... ' _ .. _ . . . . - - - . . - . . _ _ . - - - .

{. .,, m p,.c. 2y.
sqi e L,. e . .. eis . 3 y)u .u a .. - ; . s, = 4, 3. ~c,

,, ..r . a...s1sa .. .oo . . . .. ._ . , . -

- . _ . . . . . . . . . . . . . . - - . . - . . . . . _ _ . . - - ..
teW e ., *

a' b ''2 .\ .or
. _ - - . . . . . _ . _ . . . . - . _ - . _ _ _ _ .

Ci en acs! A t !,r4
_ . . _ . . . . .. -_ . . _ _ _ _ _ - _ - _ .

. _ . . . . _ _ . . . . _ _ _ _- . . . _ - - __ . _ _ _
-.

Ce ! er
. 1 *. *

2
_ . . . .. _. _.. - . - . . ~ . . . . . . . . . - _ . . . - . - . . _ - ~ . .

V...,,

._.__'s..s- 1 o. e , c'',
. _ . . _ . . . _ . . . . . . . . . . . . .__ ._.. .. _ _ _..._ ___ . . _ - - .

53, con
- -

- - . .

.040 *
. . . _ . . . . . . . _ - _ _ _ . . _ _ _ . . _ _ . _ . . . . _ _ . . _ . _ . _ . _ _ _ . . _ _ _ _ . -.

nlr
_ . . . . . _ . . _ . . -. .

e u Q)
.

_ . _ . . . . . . . _ . . . - . _ . . . _ _ . . . - - . . _ - - - _ . . . _ . . . _. - - -- - - _ .

H r vai .se . C ' 9 ,,
. , . . . _ . . _. .

. . . . . . . . _ _ . _..._.-.__._-.-.. _ _._. __ _ _. ... ._

on t n

_ . . . . _ _ . . _ _ . _ . _ . . _ . . . - . . - - - - . . . . . . . . . . _ _ - - _ - _ _ . . . .

h

. . . . _ _ . . . . . . . _ _ _ . . . . _ _ _ . . . . . . - - - . _ _ . . .

M;,'r: & wr- 3 b .,
. _ . _ _ .. . .. -. .._ _ _ . . _ . . _ - . . _ . . . . _ . . _ _ _ .. -_ .

h y

_.. . . _ " . . . - - . . . _ . . . ... . ._ - . -- . . . . . _ _ _ _ _ . . . _ . _ . . - . _ . . _

Twe g.::n
._. . _ _ _ . . . _ . _ _ . . . .. . ... . . ...

._. f _ . ..
. _ a _ .. _ _ , _ _ - .

b, o. / ,'. f f, $,( [ s_ k #
_Af

.%

,

/ /
-..._._... _ . . . . . .. .s _ ..._.-_.. .._- . ... . . .. _

f

$_// [. - , " ' 7.*' f .* 4*
. _ _ . . . - - - - - . - . . . . ... . . . . . -- .. -.. __~_ ._ -_ - _ - .----_y-- --

. . . . .- . . . . _ . . . . . , . _ . . . . . _ . _ . _ . . . . _ - = _ _ * - . = . . _ . . = -

(,. ..
% '' . , , ,p . . . . . , . . . .

t h ". "
.

" e,o *
,"..w. 4. b. s ....e .~8*

$,
. f

L = . ,

..da.- 4
.

. .e ,3,
. __

).,,.

. *
f. * ,

e
.

... . .
, ,

, 8%

. ' . . h
g.,g . g 4 % b

.

gp h* w .

/.,. .'...e . . . . /
*



o
- , -o- . -

'

. . . ._ __ .=-- . - ;. . - . u..

*/ .' | g,. s e *R U * . t. * - o tt. ;' '
*

' ....
.I , - - -

|
/ ~. ..

o , , _
. . ..s -

, . , , ,, . . ...
. . .

y. e r..o.,.e..
. _ - . . - . - _

*
.

...

.
- * ,_

__ . .
_.. _ .

. .. _.. . . _ . _ _ . . -- . , . - . .

. .

''

. . . _ .,l.' * f.... ..
,

*
. . _ . _ . . _. .

r) s * t .. . - .
. . _ . t .:. c ,r r 1;e. f', _ ,

. , . . _ . . . _ .

_ _ ' . ~-.3*., S
.. . _ . . _ . ._ _ .1_i_. .. s, . ,

..- , . .,
c.o.g..._ ~ ., .

.._._.s...._- . r-
_ . _ . . . . _ _ . . . . . .'.

_

O_.ee d..O_n_ . _ _._ . _ . . _. . . - ._ . _ . . - - -P.t*
. .D 4..fic. . _ _ .

,, . . o. _

d v. . m. g ., e.
.

g . . v. .. e ,, , e ( e
, '7 J. u ,h, ,,. Ls ..n s ,j. . . _ _ . _ _ _ . _

. _ . _ _ _ .- . _ . _ . . . - , - . .
.

_. . . . s .

,r.,
. . *, ..

. . . . _ _ _ .__ g.__.. . . . - - - .
_ _ __.A, ;g _ _ _ _ _ _ _ _ _ . . . ._-

e :i .N:eea I' e ; . .'. "3 1n "J,' s . . 9 . ._ . - _ -- . .%

'

- / .*.'. .* '. % 5
. , _4,. y . ._ ., _ _ . _ . . _ . . , _ _ . _ .

n m n,4',,. , .' d-- . s .- _u -
. y 4 .._ .),' .-

W w", _ . _ . _ ... .. Mg',

, r4 e i . .e ,g .i
. N/_.

.
. /.. . ,* . . .. ;,. y..

e..- - . . . n . , . s- , - ... . .__._ _ -

,,,,,

.. s . ..
3, t u_-. t i ..+ ir_A_re n. ,r . . _ _ ' . _ _ . . . - - - . . _ . g .-. g((. .,. . C , ,, ,, [_ _ _ _ _ , _ . _ , _ , . _ _ , _ _ _ .

~ l.. . . : _

j ..
..

. . <*, ..y-_t,.* -

'3 v,- , .
. !.,.'o,' e.'C .}

. . . _ . - . _ . . .
- . ,

t
~

.

Y,'c . | q
.

- . . .. *
% -

.'N
*, . , , .

. _, . . _ . . . . . ..
.. _ * ,e_..--.,.. . . .

i
. s

Mi , . . . . . _

; t. _ .s. _. .
..

, ... s
-

. c . o. r . . . . _ _
. _ . . _ . . _ _ _ . . _

,f.m . . . - . . . . . . .a. ___..
... . ..

. ..

$., . .g a. . - _ .
.. _. . - . _ _. . . . . ..._ . ... ..>.

.
. ._ . _ . . . _ _ _ _ .__ _ . ..- . _ _ .

. _ . . _ . _ . .. . . _ _ .i

- a .1 *.- .____!__...- . _n_ _ . - .. ._- . .___ ___ __ ..

,

, , - _ _ _ . -

. . ).a .* , _ ! 9 *MI _ . ' |
_ _ .C .i . _

_i i

*- '

I
-

'. | !m,. .. . . _ _ , _ . _ . . . .
. _ _ _ . _ - . - - _ _ _ _ - _., ,

. ..
2

+

.., r . .i. _ . _ _ . . .. . . . _ . _. _ .

t

( '

i , '

. _ _ . _ . . . _ _ . - _.. . .-._.I
_. i

. _ _ _ a _ ;: .__,__ . . _
. . . _ . . _ _ - ... . _ . .

.
..s '

,
.

-

s I 4_ ' . d._ _ __.___ _ .._ - .. - ,---.._ -_ _ .. . _ ., _. _. __. . .- _ ._ __. .. . _ . . . . . . _ - . . - . . . _ _

.N __ _

_. .._.i_- .. ._ . _ . _ - -F..i I |. - - . _ . - - _ _ .
i

'
.

i.____,_.._-...__..-__._
I

,

I t
.

i
.

Cr.-_-. .. ... ._i_.--... . - _ . . . _ _. ._ . . . .

, ,
1.a

, -I.
.. __ ..#__. . - .. _ - . . _ - .!

i
. .s __ . . . . _ . . . _ _ . _.

i
. . . . . .. . _ _ _ . _ . ._. ._- -_ . . - . . _i

e i

_ _. ...__h. .__. . _. _..._i._. .. _ ._ .. _ . . . . -_ . . . _ - _____.I. .

..v..
Ye:e.i Phr: '.- - _ . . _ . . _. - . _ .

_ _ _ _ . . _ . . . ._ _ _ _ _ .

.

. . . . ..
?f. I fi.v

.! . D L re AC L I T V' _M S ._"1
l i

. . . . . _ . . _ .

_. . _.

. . . _ _ __ . . . . . _ __
_ _. -

- . .. . _ . . . . _ . _ . . -
'

.i.. "- T.', r, . ; y 9 4 p.

.y y .g .a , pe.. a t-- - . .-. -
- . . - _ _ . _ . . ._ - . . . _ . . _ _ - - - . .

. . . t | ; 3 4 j ' f -

P ac 12 , 14 c '. 4 2 ". *4_. 4 I t, ,. .
,

'
_ . .,_ . . , . __. .__

_ _ . . _ . - _ . _ -

,

t
.

. _ . . . . . ., ... _ _._.. . . _ . _ _ . . . _
-. . . . _ . _ _ . _ . - _ . - - . - -

. . . . . . _ _ . . . . _ __. . . _ . _ _ _ _ . . . . _ _ . . . _ _ _ _ _ _. _.. _. .. . . _ . . _ _ _ . _ . - - . .'
i . ' rper s..p, ' h . .. -o.

. . _ _ . _ _ . . -_ _ . . _ _ _ _ _ _ . _ _ . _ . . ._ . .- _ . . . - _ _. _ . , . _ . _ _ . . -
I s .e A . '

: o 4 . L.:e e a e tNa
, ,

. . * We. *

. . . ..

.a n
. .

- . . _ . _ ...._ ._ , . , . ... ... _

ca,

, . .
_ . . . _ .

i.* '-
_ . .

'

-. _ . . v_. ~ . J.
. y.m r - - 1 A.

. 1. . ~...
. . .. . :,. . . rst g ,, ... . .. e.. . g , . .

,,; p , , , e .J,
.....q.,. T _.

._n., , ,
_ . a , .

t. , f . ,, ,o /.* * .. a V. t.1 M n dt - C ..m y . V . . .s 'I t *. h..- *
.

_ . V_, L / t' |-1 * '__[.:, k'' _.U{ . .



--_ _ . - -

% 1 ww n m.,
A1111 C8ti!!It1 C&MlHfC81R6 (0ZPAN* *

, , p..g , .s u.
*

~ ~, CESE.AICH LAICAATORIES s
:1 cod, M ATERIAL TEST REPORT A.c Lab. cod. M *I'

i ;. No. Date
**.}d pr.pn (g W I W l L''.'g n(nation of ' ' - - -*

P.O.No.
'T

--r. .nsinn Qaantity N ' ''
a. --. . . . .
' ** * * * * **Shep ordar No.

:-
-~ -

c. or see,. t St* 1 t. . , source Ia.t nest No. 1.,r. . .?. . . .

- _ _

,.; on Part .Patt. N g. No. I .* i').
PHYSICAL PRO?ERTIES ~ ~

r_ No.
l

nSe Strength Lbe /Sq. In. J 's #4 ,.J - -.

. }
__ (~~l .

| .. .! J e ,> * -
1 I

-
*

IetJStr.l be /5 In.4 .

sr.gttien % _ j .' .-) .

hetir.,n in Area % b*
;act (Ct:arpy -Isod)

. . g

-
|

. ..v ( )
.. . . . . g . _ . .

|

| |

__.
SPECTRO or CitEMICAL ANALYSIS -

ser | ' su i/A -

| | No.
u '

jV

.- f Al
i 9

In-- ! Cu j .

''

; -

. -QFe: !

.

|, - '
P ' , ,

ifPb
_ _

f '

-

.-

$! .
...

,
e . . -

,M *'

3 | Sn
_ _ _ _ . _ _ .' ,

' '

t -

Or--
- | 2n

.- . .
. ,

,!_a_

. . . - - . _ _

~

gar VisJa! Photo . Visus! Ph:tc
e .. .
j Macro | |

, Micro

'bDDIABILITY RF.SULT5
.

_ | C-[oc'awell-lech Ner. T. ?F. , Q4ench T. *F. S- A-

pnisy Mi!! A.C Mi:1 A.C

'gt. in 1/16 tn. |.1 .2 3 4 | 5 6 7 8 | 10
~

| 18 ' | *012 14 16 .24 32

.!al

s.C
,

- i
~

l.

. Typei

:
| } un Cize ; pe:esud

-

'

|l en to before me this. - Day of s a: EnJe
Pa.nt AU

.,
s-a

yn, n,
-

. < **s c<a,.-

,,, or-
y@ GTH E'. C. MICH A rt.ls

I RMu.endel,$.t A:ceptan,ee or Rejection.
v Co=unissica E A en ?/ * - .. . . r ' D" ''

'' ^ * *

* ' ' '9'! '' ' P''''''

"'

Wf#t H MIb'~
'

h .I'
"'~

r'W ,- . -' -
rt .ry P.ublic Milwn'see County. %~.acecais U*ishq.#' ' ' '

4 . Signature
- -. - . ...

... m. ._ .



. _ _ _ . - . - - .. .-- .- - - _ _ . _ . _.. . --

,

P, *

*i
e .,. . , . - /7sg :.'- '.-=

$' .... - * * -- U {}V -

.

J [3. ,+ f.'! q,'i ' j LINDE C0fiPAflY
-

[ ......4*j,a em;non or erv.a. cr nn,e: t u.. o n , , ,c .,-

, e n. o is , . .m wt a. e ..o

cruryrciaE OF /ta.Itisis 2/28/64
-

,

ALLIS-CHALMERS MFG. CO.
'G3T ALLIS WORKS-, g (d /
DoX.512

; MILMAUKEE 1, MISC 0!!SI!! 3gg-go c/f,/

? ;r Order I;o. WA-116106-ED ,.,t. liu nc i.i t .3 - 0.x,'.E' 2. . 40.
_ , ,

: LI::;r shi:,por's creer 19-341 v. ire cine
. 3/16 A f/A M .N.

0.unutity Shipm.! 5216 rnc a..c.. , 200 lb coils _
; te shipnce 2/28/64 ircat er Lot I:o. 1324 T. A' F. . #. M. - . +

!

Thio is to cert *1/ that cur records how that the :.aterial in the!

aforenentioned hirnent co::fcr n to our star.dard cpecifications fer this cr;de
o f 0::!;iLD xe141:n rt to * d *. , , *.he fo!!csirn rnalvnin:
C .14

i ~ Mn 1.93
! P .010

S .010 -
S1 .04'

to .52
Al .08

,

!
.

.

I

i

1
, n ..

'' DM . _
b \

'j Of trol Office - Electric 74 Ming. . _ .
.

Lhhe N: par.y. Div. of '.*nicN Carlide Corr.

. -.

i

$

.

F

|
-- .
..

-

..

4

4

- s v .-

'
l

-,--.c . , - - - . . , . - , . , - - . . - - - - . - - - . - . - - - - . - , - - - . . ., , - , - - - - .. -



-
._

$

ATTACHMENT C

WELDER AND PROCEDURE QUALIFICATIONS

.,



-_

_

.. %
.

.

ALLl5.CH ALMERS MFG. CO. -
6< fos f

*

RESEARCH LABORATORIES .""'|,,
*

,.
.

row em.sa l t. . WELDlHG PROCEDURE AND WELDER QUAllFICATION TEST u r-o m v.s .....c.
. '. '.:. .. .

*

' ' . CLO: u p, sT A up NO. '
'

'

"' 5 I 'Et3 O E a ''

OATE
_

nsca prion OtsasE. wa r ea AL si z E
- '

o AsE WATER A t s p E C. .". s.' 1. .
-

F t t,g,q m_wm(J,PJ C. .| * * ' "*,3 -

.

,o*
SI t

..
i,.;-,g g3:RiptiON OF gt.O_29mT *

'

.P3511.10h QLPZ1.OING
.

J ,, t.,.- . ,

PROCEDURE SPEC. OR CODE . - -
PEdFORMANCE SPEC. OR CODE.

. . i LLL ...J
.

pAEwEAT -

postwEAT ;' ,' ' I t' _ , "- -
*-

.

REDUCED.5ECTION TENSILE TEST

o,uEy$ ion $ -ULTeu ATE u LTi u A ri. 1 CH AR ACTER AND LOC ATIONSAMPLE NO. -- i AREA LOADwlDTH | T HIC KN ESS $ T R E,SS ,

OF FR ACTURE(g, p,$,, r

..:s. , ' , s. ,,. ~ . :
_ ! -

.. - -, ; . .. . . .e w...

,

'
6..

I- ** *
, ,

. ., - ...
.

.
-

.

* -
.

s , .. ~ . . --

1 . ' '1 t- - :.3 f' *n. ' .*
,

-

-

;i,y., er,;2J
t . ..

-
m - .. _ c. : ,. .c,.1 i. .

*
. .

,. ,. 3. , <
-

.

,

;,11 1,; ,' - GUIDED BEND TESTS !! 'u 3D2
,

r ' '- !\ tM_ \ -
. ,,

'\ r*1 L?
I. \ i i9} :. - (q) e: .' -

-
.

.

, ,
-

SAMp6E NO. TYPEO$ BEND
-

RESULTS

. e *
. . . 1 .

*
i . . 'i,, .

.

f f k ([
- , . . , . , - ..

N~

g/' 6 '" _ [| g _

s'
t . . . . .

.

Q| . _ . , . , e. 1 c . -. . . , - ,,,,s.... , h* Fy
_

, r , .- -
_

__

.sut. .. ,s . . .u. .. ...- -
,

1

| ., L.. . . . .. ,, . .. . e 4 ..s .. ~. . -

._ . .
. .. . . . . , .SwCRN TO BE 80RE ME THIS QAY Or ~ ..

( '
' * . ' '

* ' ,
THE UNCER$10NEO CERTIFeE$ TH AT THE ST ATE-

.-'

4

MENTS MACE IN THl$ RERORT ARE CORRECT' ' ' '

SIGNED ' L d AND THAT THE TE ST w CLOS *E AE Pr4EP A REO,
28!ndg WELDED AND TESTED IN ACCOROANCE WITH

,IM',__, M'g.#p
.

THE REQUIREMENTS OF THE AsovE MENTIONEOMY CCMw 5sloN E x PIR E S *

COC E.NOT ARY pu SLic M'Lw AUK r r qpdy y,,, g .gt ch $ g g
*

Ni . 94 - -

p .~!1 OATE -
, - gg ,.

>
WITNESSED BY r

. '') ^) ,9'.

'$tGN ATUR E - / ' *'

,

, , , , -.

-my w , , - - . y-,.- , m - , _ - - ,



. . . ~ - . _. . .

.

6 A 1 0 //
ALLIS.CH ALME RS MFG. Co. ~ *

R ESE ARCH t. A80R ATORIES ,3 . , ,
,

,e......
. , , WELDING PROCEDURE AND WELDER. QUALIFICATION TEST u n o w v. s. ..- *.e .,, ,

, s..

''~'ss' ~ (6ggg n _ _ C 1, CL;LN O , 57 a uP NO. DATE
.. . -

. * '' - . . -yESC Al* TION OF S ASE un T ERt AL -

512 E G A SE M A T ERI AL SOE C. 4 .b ' * . 1

SQ{a_ ut T A()PCC. 1/-
.

..

SL{ E ij
.

't

1.g1& P t 'O N O r._a_ n o_LMN T I " '''' '

' P_c11n2.12f_*E1. DING '

d ,;,- t 01 v i, . .- .e,

PR OC E D U R E S P E C . 04_ C_O,O E _ I ' -1 _ _
*/-

PE4 FOAM ANCE SPEC. OR CODE
.

gg A T } Q .* . .*
_ POST HE AT 4'*.'-lll*~

REDUCED.5ECTION TEN 5fLE TEST

DIMEN$lONS ULTiw A T E ULTIMATE
CH AR ACTER AND LOC ATIONSAMPLE NO. AREA LOAD STRES$ A-

* LOTH TwicrNE55 v:g,, g p,$3 OF FR ACTURE
.. i s

1- e !'3 1 t. < itt.1 D' cf .:e ... ,.

, ' . - . . s i. J,

j --. . . . -., .. . ;, .a-t .cr * w l i
. , . . ' '.c

' ,._1 L.,- _ . ' , .* '- i .- -

;n I. .. k 1.': t 3 1. -

: t c'N Dj, f.')'

? e ?.g . <! ' i.;
_

'i ! 7. * :!*ri1 . ef 't. -
'

-
.,

.. . ,:? :.

1 1 i -

GUIDED BEND TESTS p. . - ; t '.
*

. *

h*-A' ~ A*7
.

.|'R )| (p) }, f*
p -

, / -;
t. o . t s . .y t e s. .*g.f 7 7''"** *-e, ,. g r

s a

$ AMPLE NO. TYPE OF BEND R E SU LTS

- . . . . ... ,. s 4 .. # ,
* .

, . . *
. --

W-
..g- .y

'
. -

e .* .- .: ..

.
-

k Iy_,. iQ
.... . . . -

_

ys c1- e t ., .
+ . ' -,

; |
_

l j
,

l
I * r-. . -

.
.

ad

r . ... -

..t- ' .T. 13. - .,
_

P : t i r..;. L *p :. V1G T 11 } (- col 81OIO' -

$*ORN TO SEForyt ug TMt5 - 0,4 Y O F . .,. . ; e THE UNDER$4GNEO CERitFlE1 TH A T T**E ST ATE.

/
. .. a

f .c-- - - v .-
MENTS MADE IN THl$ REPCAT ARE CORRECTk NSIGN EO q' AND AT THE TEST *ELOS nERE PAEP ARCO.( YpT .i *ELDED ANO TE ST ED IN ACCOROANCE W I T **

g M
MY CCvut$$iCN EXP AES ' _ .Mg THE R E QUlftEMEN TS OF THE A80/E MENTIONEO.p

j CODE.
NOT AR Y Pg 3 LIC MIL * Ausd g COUN fp*k OeyC1%

8 9 DaTE d _<alTNESSEO SY __t*f$ / h*' .
*

f

.h.
,

s,a Arune _ _-G/_ . %. - .~.;,~- y . / ..< s. . .-
I

!!

.

. - _ . . . _ _ _ - . _ _ _ _ . , _ _



. .-

* .- .

ALLis CH ALME'25 MFC. CO. *

RESE ARCH LABORATORIES,

row ..n.3
WELDING PROCEDURE AND WELDER QUALIFICATION TEST u m o m v.s...- *.e* L; . 1

*'WELCER CLOCW NO. $_T A M P N O . DATE
-

*

1ESCRipTION OF B ASE MATERe AL ~I'* SI Z E ~ - / 'f
. .~ ..'* * S ASE M ATERI AL $PEC. -

' '''
3(E p M E T A L $p E C, $f 2 E ' ' ''

.s. , . .
'' * ' ***'OESC#tpTION or 7 *"QJotNT

BS! TION OF wELO 3G *
1

PROOECURE $pEC. OR CODE , -}h.=| l !" . * . PERFORM ANCE SOEC. OR CODE

, . . -
PREHEA*

.
,1 s.- < e t.. . . . ~: . . *. . . . . , , . i.,$ -t . POST HE AT 4 s' . * 2 .- t - se.. .

REDUCED.5ECTION TENSILE TEST

$ AMPLE NO. -

og ug g g,oy g U LTIM A T E U LTIM A T E
CH AR ACTER ANO LOC ATIONt AREA LOAO STRESSWlOTH I THIO K N E S$ (g, p 5 1. OF FRACTURE.

.t,*.. i.,, , ., . U
*

. ' . . .. .a , . . . _ . . - r. in ,, n p. . .

'
'

.

.,- <. :. .i
- ., , . a. 3 .. . g . . _ .

#

.

r . . < t :, . , <. . .. ' ' .; d, V .: 'L : a Ch*.Pi.i; :. t :. J
>

.
.

i t. ,g a l. GUIDED BEND TESTS inhnt afIc.n c ' ;c:.0
._t >

-
'- -? . . l. ; ;p.

5AM8LE NO. TYPE OF BENO RESULTS
.

,
-

.s. s.
3 .; ., . . . . . f. p.

et -,

..j 4 - . . *
.

4

- v ., Y.p
< '' f' W , |t .

, ..e e . , .,-s: .
i

,

. . . . .. -- . .

,t[ } b~ c:.
.

g

;, % * ' . .
i , . . .

i . . . . . . -

I t, .
s. .

| -

. . .. . . . ~

. . .
, . . . -,. .. ..

.h i t'

' ' l E ' * **' OSwCRN O eE FORE ME THis " ' 'O A Y O r */ ' I8i * '
THE UNOE951GNED CERTIFIES TH AT THE ST AT E.

I . ' .". MENTS MAOE IN THIS REPORT ARE CORREOTkgn h. C. % CMP FLk,. .. - * .
.

e.

SIGNEO N H T THE TEST wELOS wERE PRE AAREO.
WELOED AND TESTED IN AC,ORCANCE w TH

tAy C w w.s a Es M s M m h 24. 1963. THE RECutREMENTS OF THE A8OVE MENTIONEO
MY COMMf 5SION EX AIRES cc g,

NOT ARY PueLIO MtLw AuKEE CCUNTY. wl5 CON 5tN
*

cA7E .-- - ' _ _
| WITNE55EO SY r

/- ' '

,
' '

7# # ' ' -~sign ATURES
". * ' j ;

,

_.. _ . _ . .



64' fC/f.
,

ALLIS.CH ALMERS MFG. CO. *

RESE ARCH LABOR ATORIES 2 f ,'
v on.n sm.2

; ,; , WELDING PROCEDU,RE AND WELDER QUALIFICATION TEST,

u m oi= u.s......c.,, ,

.- ,, -. .. *
, ,

,

* E t,_0_E R - C L O_ C K N O . STAup NO. DATE **'"-.
-

DESCRIPTION or ea st M ATE Af AL
" *** * $|2 C B ASE M ATERI AL SOEC..

.fjamEaupt c. si z E
* - * ''

1. - -,qgSC n s o T og N o r w tgJ gtN T__ s. ~

..

.P.011112h OE hLLDLU3 '

' . , . . ,. . . , , ,
'

i PROCEDURE SPEC. OR CODE 8 ' . ''
-

PE.t F O.* w A N C E SPEC. OR COC E
.

PREHEAT - *
. ' ' a 8' f ," ,

'

POST HE A T I* '

-

REDUCED.5ECTION TEN 5fLE TEST

DIME NSION S | ULTIM A T E I ULTIMATE
CH AR ACTER AND LOCATION$AupLE NO.

| STRESS. AREA LOAD
wlDTH THtCw. Ness j te, o,s e. OF FR ACTURE

.

I l'd .3 C. O' O ". i*
| ..

__
_ .w. .$

a' ! 1*., C L d!'L ' l'.
.-

'

. .

'

2 .' 2 ? - .'C 3 1.. .
-

. .
_

, ,.

I.
.s

IId U d lied l' I'U.0 t t .'O 1.1.e e _. r .

-

,.
. . . .,

,
. ., .

L' . 1. ' t' .' i . " , +- J '.
. . .,

*
*'

GUIDED BEND TESTS
, . .. .

,
a s. , y , . . - .. ,

SAFPLE NO. TYPE OF BEND RESULTS

~
'

. - . .
.

V tj

h~ r #c
. .

'

. . . .

.

. .

. . . .. .~. . . . -

- .
.

. . - - . . . *_ ~.

SwCRN TO SEFORE ME THIS'- __._ D A Y O F i ' ''' '*1'. *

THE UNOERSIGNED CERTIFIES THAT THE ST ATE..

* .' I. MENTS MADE IN THIS REPORT ARE CORAECT.
s .

5tGNED we4 *L C. .w:Criar t !$ AND THAT THE TEST WELOS wERE # RED AREO.

I,' ,. " , * , g I ,- ' ' . g p gg WELDED AN3 TESTED IN ACCORQANCE wlTH.

-
,

THE REQUIREMENTS OF THE ABOVE MENf10NE..

MY COuwS5.ON E X Pt A ES - * ' , ***%*
-

COO E.,,

NOT ARY pygLIC MILw A UK E E C OUNT Y. atSC ON51N
.

-
CATE, -

wtT HESSED BY
__ _

* 8 [
h * d(# __WSIGN A TU R E

-
.. ,

e ,, --..c, ..



--. . ...

.

' '

ALLli.CH ALMERS MFG. CO. - M f'O/Q-

-
i

RESE ARCH LABORATORIES !J Ia. ,u. <

,......a
..a s o WELDING PROCEDURE AND WELDER QUALIFICA. TION TEST
" .. t-

s ~.
-

u t o v.s.a.. ..e
.,.

Illil, H 2., - y,4
WELDE= n o .v m , a CAO_ X N.O. STAMP NO. - OATE t *-2 ?- C!

-

_ 1

SyscaipT ON Or_e Ase uaTEa:AL / 2',j' r. t. 0 9 ' si z E ".. e a sE M A T E=i A L. SPEC.C t l e C t, .n c i;;'

men MET AL spec. 1' /01 t 11-1 siz E ~~ ' t 6' uli'- dit.
_

pf 5CpapTios _qr_a ti,.O joint hi-lO'-/10

.2minohDE nLL.cnnG Y1;t

4",-101 ./-OL ,, u
PAOCEDU AE SPEC. OR COOE E'M-]01-710 G *+O PE troaMANCE SPEC. OR CODE

200*F F.ir.- lot Side
paEMEAT 00*F f" -500*I 'ra .n F'4 post HE AT i140" - 4 4- a.

REDUCED.5ECTION TEN 5|LE TEST

DIME N SIO N S U L TIM A T E ULTIM A T E
CH AR ACTER AND LOC ATIONSAMPLE NO. A9EA LOAD STRC$5

} T HiCKNESS.- wtOTH g,_g

1. ~d:. , , , , , .
p . $ .1, OF F A ACTURE

J s. 5.L WJu .a
3. .505 .2 $> __t_Q 0 ; EU OJ u l r_'- 12.6 C"itaide of U li

.
-

% 10000 00033
J op-2 5_05 % '/ P_1.5' ' T/fQ) '1 i;.O c:u rtie E f . -P

_

'

}. ... . . ,

->. o i .1:J.)..

Top ? _ 533 . 5- y_> .'L M 5 'f - Y. - i< ,9_g onenua ne -

-

.

'43 16060 00400
-b t ' E M

,r
_ Bo_t-4 -505 P

_ -7/Qan ~ 1 c' '3_3 O m- - in ec. '-

CharF;/ Tec= .it +10*F
A-336 GUIDED BEND TESTS A 'd1E

l'3 n r. '' 2 5 - 1 *f D - T 1 1 i9 ;.Y1 ',s= Lu-% ;'s r3 yt- L9-94^ ' '

S AMPLE NO. TYPE OF BEND RESULTS
.

T c -' - l c' M c "a v4 n ' -'m nerente n,

ot-2 e * 9 c. :- : n w sinc ~en -
*

g - , tn_
-

1 la /L i

Ten-3 Slic th vintble M rects I

W W.f
,

--

Bot-4 Sile t's "icieln Sc reetc _

p lf,Yf ' .~
., m ., m , .. , .... . m . _ - 1

_ _ _ - 1

= e. f ~me v ..e, - o.m ,,

Top-7 c' 9 v-Mt , .3 J a . _, . .

Bat-8 s '.cio ;;o vic;clo defcets
SWORN TO BEFORE ME THis C AY OF ,

__ THE UNDE 451GNED CERTIFIES TH AT THE ST ATE-
-

0b b " '' ' ' " - 'f, - A 4;
MENTS MACE IN THl$ AEpCAT ARE C042EOT

StGNED -''' - i1 d.* A A THE M ST WELOS WEM MER A AEO'

j y '." WELOEO AND TESTED IN ACOO40ANCE *:TF

f _g peJ THE RECUIREMENTS OF THE ABO /E MEN * SONEMY COMM'55 ION E x plR ES ., n CCOE.
NOT ARY pueLIC MIL * AUKEE COUNTY. d'9 4dtN

+a=' ->'3 -Q p3,
.

.

OATE _ - . . - -
WITNESSEO SY CO E N /{/ kfpfp ' ' / L&sfSI3N aTU A E '

. ..



*
.

.

~ , , - .
., c..,,.c.

-
. r. , e g , , . g - .,

t. , .

TC' f t fig. ' I r- < teng-syg_ v.

O, ..t. U ;l* 2 f: "C ' E -f10' Y3ni' * * 1
' TFEL fL/TES I:D FCCOll:L; FCG

!;L*"L E " r t.PrL I r/,T | Cu
.

f/i'. . ! NG ML*.''E? / 3- 10 l-70? r n:, C l.

I.C C-7 +re!; .

l.I sc ::c:
** Thi- !pcri f i :Dii on co.cr- thO icchnic.,,;c cnd prOCC hrOL 10- ?to

c;r ! i ec t i ca of sub :cep:d arc wel di"" of rnangsnt' c-mol ybdenu. . :. t r a l icr
nuclecr application,

l.. reference r,; ec i f i m i c nt. one Coc%:
n

i.2.I Sec t i or. ViI', t.S?E BoiIer coc P es:.urc Vettc; Cede,
f.2.2 Sm iic- IX, /SME BoiIc and Pres wre Vn33cl rece,
I.2.3 ",T!i - Z 2 G r o t e B , Mr. '.'t. Steel Plete.
l.7.' /,STM I-330, f/Odi ficJ bv reco Case 1230 Alloy 51ect Forcing. .

l.2.5 /3-10!-710 Frocedure Speci fi"ation for Manual Wel"in of
M n- n ';i c c ' .

t.2.. f.;T" A-3;6. Lew /,ifo- Sice' /rc'.; 11ine Electrodet.
!.2.7 trra-! / %. A-r t;c t ::i r.a '. . i r c ';ecificalion..

_
l.2.E /.?-101-7CS, Freccdurc Stccifi . vion t or MaLinc t i c T'er t i ci o

ine.rection b. the Drc F :v;r Mctbod.
l.2.9 ''-10!-70?, P o cdure 5 ::i ficction f cr Podiegra-hi- f r re-tic

u '. .:0 A'T 7-110, Gencrc. Fr c r. a : i x t. f or '.|:I c i r c .

l.2 Preccatiors fer Welcing r. heft be in accordan.c with reference i.2.10.
2.9 '.*.O' .i .? PrOrc' c !

2.1 'micmt : c . M.cr: c d-erc rme .h i r.e wc l o i n : t h.if i be uted.r

J.O r ec e m c t -, c l'.,- ' c r .. . r c e nucll'icerie c:a

3.l Cucl i f i cciic- welding prc:ccurc end wc!dcr pc-fort.ance rhalf tv inr

0 rcrcem e ritt reic-coce !.2.1 m! l.2.2.
I s
1
i

3.2 I ti Pedition ic t he rcqui remoni f, O f 3.! Obova, 1 hc wcl d rnef a t l'nd hoat
O f f c;'r- c'r e " ''l Lt i mf c :' ! 'O ' i c e u . i r' _: Inc r.?ar.dard V-nc'ch T .; e.

;::in i in arcon-e wi e Para rap" U:-5 of reference 1.2.!

y.- . . , i . . , . .. c ,3 , . L e . . ,a..t .. . .. .

.s ;eet- /O* - .
<p_E iy7 r' **<

. . , . -.mu. o.a. w n. n --- -- ===r.a.- -- -- -- =

,o ,,, i g.,
,n |> | y, ,,a ;

% - m W .', h; t p. <- . e n . pr.a -|.a. et~n|' ,, *
o

, y, ,a,,.
4 - .o - .>; x- o u * y wC -.

e'

A. D e o \* 4 - 4= .r.- .- LD . .....-.., c _.. L..$* t
t -

n1 o ' +

s ;(> Q.~ .! 3, .. ' . .STEEL PL'iES 8'O T 0lt?'-
a 'g ...; . . . s.r .s,3:7 % i n 7 s O

s

h oid 'c; s, i -i?, ' '.h tis. r :
s4 *ys x

,

.

.- s.v.
s b.N i

(v. c.
~ .l gis .y

, s, N g , 1 h
.N t

'g i , s' , 1 v,, . . 1. t ,.s ..< ei e l - . . l v. ,.,. a
, ...,,s e,

' ' , -
g . .t. j N

E %(i__ %. s t ex .-=.s ~ es q -<s.
Q % i ' ./ '* 1.w .hwC g i b i ( ' - |. C__-|4

N (.,."|M { 4 |'t( j 'D | N |2 t
.-b-

<
'|O%;1 3t D 4,ai s I3 |Q!w' . i*w h - '

S ' * L' " TO*-_-.w--.. -,-a.-m.
. . _ _ .rm.---==s.=.- - . = = " - - -

-

-

:n N ( !,f 3.j.|.f f| cn O | nero jf'7 7 ;< .]] . [.'] ; s: ** ' * 5"3 Aut =12

. i _ i i . 7 ., jCons de d:s!-Nperty of Allts.CH ALMM5 M F . C O. | oEPT. ] A .) A ~

, , , , , - - - - -
_ _

_ __ . - - - -

.
_

|B a .C wrc.. CO.. WILw a o m r t w is. roa ne o ev.| A
'

.

-
-- __- .- , . - . . _ _ _ _



"

_|C C
.

e
,

m

.*e To }. . r. n c j g .. $ , i - , 'e '.t.*, 34 4
. -

t

|r*,y e .,
s

, " , , t;''
*.j} ' r n -il. ,

.
. p .- n ~ , - 8 ,.{ J ,= - -5 , r. 8,'' ' ^

,~. T' 7 .r a ..!r- ii p . ?! . ,3' ! a- 1-- ra
'

'^-!'
.

2.'. I .; r c i n t. i ? .i I C.r ..:' s f 31 i t i '. c ' i , P-! crc up bare r. it 91 - <hCI
hce si n * r. . I . .'.' O ^ ? */J I UC 0: |C' It.-I.e. Dr.d c:' Ov0rt

,

o'a
en s'. l..

, - . , . . . r, s .

,,
i i. en i- .i.,'t 1 a..e rr r c n o- ' Pr - . ,.k- er 'il e

< i
.

.

i ; i i.1 e v ' L- .ss , . - . : * % c c -- t i ,.- rpc-isc ... n-
-

T ne no :, i r un u ~ m e. i .' vi ri t. cd. .. r e tt.c r ';I C n 'ic ' e'. t e tia l i
rc e; r.e d f/C in m , c': . e. n ' tuat larger racks C turin" er *c
r. ry* " ? ; s' . .0 t j' ? I fnC D d': r i 's. tC . i h ' Cry DC Cf'''i c n | C if t t'O
or ' .* n i st:en C. : 'Mt ti.--" <?+e O; n:t rery! fr 1 vie d
C9 IF~t .

f0

.o ,m .-;,g.. . ..

.' ", o : ra .f t- - ';c i ce .-t i l ; tm nalc ' en t !, - c' r l i .c >l e c n yi-e ce ' ' ~.

,;r ew i o n ene rf.alI renfOrm in c!I r e a .;"." fr- to T!.e roo :i re;m f n i r .:I
r- -r"n n 1.~.' c-J !.2.'.

. ' ' Ii I t er crial ci'u l I b^ et f el I cr.s c :

-
?.9.| :.' * *- l ' ' : , ? :n _v, r -: ' a f ; b d : c ' filler .* i rn . Liv-1 "C- t,"

.

( r - -!- '- ) .i. c i r- .'i t:rr.- EC (rians" .' '

nr <
.

oi ,; . , z-

4' : v' ri.) "Unie : l i " ( 4.r q . i s t-' e r. ) ccv i;'; r. i t i . e .
u

/. . ' ' A S TM-?d i t , C t e ; e. E-?cle-Oi, ete,; trod:: f e- L,_ e t j g, e j e.,,
tete picie .c.;3! - t <.j i n ; c a.1 to .in 7

'' . 3 A# T* *-A 3 I r. , C 1 a r e. E-7610-Al e t r -icM r io .ioi ni nn I cw til l o"s

e.1 ~f L.. ;?.an e. u : | .

5.) I.- C r <*. i ;n --' 9 0 .' 'iC!;*

5.1 C:' :n c ar -: riin; c o te u .nd prmice- iLai r et ler: troe I /. in:h t
r. t : ' be rcm: sod h .a i r. i n q c e. rind ~n- i rcr'. tric f l a 'c c e r t . ro f r "
CUch :vitin:.

.
.

k

? *' j' e - c d i r i a P.- ;' a- i-a- in b:; s r, L !5 S i rj ? r, Of i a .O tce. I " g- Y N'n ,
* *

,

d+ - r--f;ne hr'' t- - | r' a r;- rt TC Fer' e ,9 | | r;yi(c, e,r3|C, pcinj y q. - h ; -
.

'

f u- 'ti,. T :v , ;; # c ' ?; tL 50 weir P. :nal! 00 frce of ci[, tare,
~ U i r i 1. '' f I t. I i '."s ,;. ;Or1i.IC' O. y . I 1:nr iC .Jriii^0.,

|
>

1 r.n - 2, ,.

-

.
*

-
.

1

empeema resan Essa && Surmas.:* ERT2.I.wN&me- - *-== = ""' meurs 1 -
- - - _t _

pp ^. . c. ' w .^0. .r C,-'. r*. T.:3..s.- 1

, , T * '. '' .- '. r d . [ ' * ' ' e r rd I ' . -
*

we. .. - ..s p ,

e..- -e. .rr . c n r. . . s. . e e,, T e -w .h. . Io . v o y , i...e m.
-s .-*e

, , g '. . , l . .

(' . e ,a

.

.L c .3 PC,8 Lit i L . a

rw .
g =} | n . g e.gtr ! .I ..

,

-. .___se_ . - _____ - - ---

s:uim ro
_-

_ _ _ _ _ . , . ,

m.

,

I c..u..n.u .,.,.,,,,,ues.c = us m .cc. p . .m - t -n - /
i .._._ _- ._ __ _- 1- ._ ,

A |n . .e urg c n w . e w . . ,, r r w i g reau u eig

. _ . . _ . . _ . . .



, _- ---

--

!.
,

- t
.
4
i
I

6.1 Jigs, fi>iu et, and clamps shall te employed to the maxirnum c> tent I
e

re sib!c in an effd-t to . maintain alic.nment o' the parts to fi' the !

O t r c r i f : cd geceve cir: cnsi ons.
|

--

t

6.2 Tack weIds shalI te r ado t y welders pa!i f:ed to thit :pecifiraticn and
hcl o tr a mi nir::vm consi ster.t wi th good f a:ricetion practice and sher! b3
cc.g leteli, removed in advance of joint welding. Tack welds snail be
depc g i ted w i t h e l ec t roge s cen t errni ng to the inci a l t,c i ng w e l de d in
acce cence with i r. i t specI'ication. Tack weldirg en the cladding side o'
clad plaic i. not permitted.

6.? Tc oc e v treccc shall r'o+ unto a v circum =tances be wclded to the**

claddi ne si ce c' clad plate. Only sta;nless steel snall be f errni - ted
to contact stainless stcel surtaces.

6.4 Unle5s oth?rwice stated on the applicabic crawing, the maximum
portni s si b l e c ' f t.e ? o' abutting cdger of plates after welding shall be9 no g cater than I/f. inch cn loncitudinal scams and I/8 inch on
circumferentia! scams. Cent,ideration shoul d al so be gi ven to rnaichi ng
cled turfaces as accurately as possible.

7.0 Fo? i t;cn of hel dirm

The welding chalI ce done in 1ho flat pcnitior. only.

8.0 Prchiatinc (Fo- Mete-iat i inch thick and 4reaier):
._

8.1 Prio- to env rold:re an arca includin; 6 inchos on both sides of theh arcove st al ! ec uni ierml, and slowlv hre"eniedtothetemperatureu
rences as i nde rated on the appl icab!e f i gure to- the respecti ve r* ark
number.

8.2 The inicrrass temrerature sha!! be SOD F rraxirr.um.O

'.0 Weidin~ Procceire:

9.1 Weidin7 raru'Dic s snall be as shown en the doiailed welding prococa c.

9.2 Unde-cuit.rg ce e croove fece or the boso metal at the edge of a weld
beed shall te held to a rr.i nirnum. Undercutting in excess o' 1/32 inch
at the ecge o' a welc shall be corrected with a cover pass of wcld metal.s
Continucut urcercutting in no case shall ce acceptabic.

_ . _ _ . -.
_ _ _

--

,

PPCC. SPEC. FOR AUTC.
SL?f'ERGEC-ARC WELOIN3
M/ N3D;ESE-MOLY 33E';'y STEE .
PLATES APO F00Gih35 F07

__ _ _ _.__._ ____ ,, mi,e to riU^' E f.R A PPL I C.
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". The <'r'b o' . t'e we l r. de; ' it '.hatI he h'.;!? up 'nifertti, over th?. :
entire i t' r . t h of it.c (.rcrave ci cepi 1"he' C ' l;i p Ce nfo-N wel di: ,i',.

i r e .. is. et t i r y l <!i icet;on.e

Fre,ing ct.nlI rot u ed.''
.

9.5 On f91I gen ytration woldc when the fi Lt side of the t*n-:13 tr 'le

wc!d i s cor.plete, ihc reve se side shall be prepared by r;r i nt i ne: ce-

c " .n i n r- e. c c to necure tound m t41

.)(- 6.6 h'e l d me t a l of the came ana l'/s i 0. ard 14 ;1 nu ter in t!c cc:a ofa

cx i .2 1 - r t !cs, s'2ll it d:p?;it<? On 1he reverse cidc cf the dul
pt n i at: i w 1; to f;!I th p cvvc aiter wrich the weld snalI ~;c.

c r r. u n :! ' l e :, N w i t *. f t.e i nr+cr con rot.r o f too rcn ancse-no lyuccnu~..

t c a r;: te r .ial.

10.0 IrLicc+ica:

10.1 V i su,'l E>omination:

u 10.l.1 V i e,va l in;nection shall be 100% cnd shall be per to , red
enf t by approved inspc:ters properiv instrucied in therc
to-briquer and familiar with the ar;licab!c <p.:cificatic~

10.l.2 Any visible slag, wcld spatter or diccontinuity, chall be
remved e . rrincing with cluminem oxide whccit. Care

c.ust be Tahen ihet no material i r <'round over t he
discentinuity. Ibc preund cu.-f ccc shalI be sui table f or
fluic ponctront examination inspectien methocc.

_

- 10.' i* "Ofic rerti:!: i r&c l i on -
s

u Tno !.urf?ces ci the wolrtin; levers and the adjacen: besc metal shc'
be vitably precared and excmined i n occcrdance wi th the req"irc-
ca.ts et Re f erence ! .2.S at the f ol lowi nn. sicn.er of wel di nc. or

fr.30 n i n i n a O' tne WoIC"1cnt:

IO.2.I Aiter c0mp! CtiOn Of ihe Iir6t Ucid IavCr.
10.I.2 A f tcr completic, of Is 2 of wc acid.
10.2.3 A f ice t.a:k cou i n.7 on full penetration ucles.
10.2.4 Cn ccml 7tio, of the las t weld Icver.

!O.2.5 In tne final surf ace and finel stress rol icvec condi tien.

10.3 Radiogrcpnic lospection:
a

10.3.1 fMd i o irac hi c ire, cction aftcr <,tects re'icf chat! :e the

final ctep r-ior 10 nccertar.cc cf precsure certainire
we f es e,d et: cr wel cs i' 50 toccidied on the

| E r,gi n3cri ng Drawi ng.

| ', ' . .
Rac i o-rcon i c i nnrec t i en thal! be OCcCr.p l i f. hoc i r |.,

'
-
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10.3.3 All radiographs shall be subject to the examinatiCG and i

crrrovet o' the Allic-Cha'rcrr No-lec- P~..e- Oc:crt.?c-t. .
In

y i I .0 Fc .t Wel e Hoc' Tree'r n* *
Iv

11.1 Gereral requi rement s concernin:; heat . ng a d cc':l i rg ratet , furna e
co-di*ient, etc. sha!I be in con f ormar.ce to Re f crence ! .2. l .

11.2 Aitcr wel di ng trateri al of thickness I inch and hoevier, maint3in preheat
until stress reliet is initiated.

II.! Intermediate stress relief i s anv stress relief cther than 'inal t+ress-

rolicf and thatI be acccep!iched at i100 - 1I75 F for a minimum ci i/20 0

hour, f urnate cooled to 500 F than air cooled,0

11./ Unless otherwise specifice on the 200lica0le engineering d awing,
individJel vessel co penents er assa.blies which are fabricatec by wel;-ra inc, shall be final stress relieved at 0 C|100 - Il75 F fo o e hou per
inch c' maxirrum thi ckness, furnace coclec to 500 F, then air eccled.0

12.0 '.M'co- ! cerM i t i ca ti 0 :

12.1 hhen required, each weld shall be identi fied by stamping the
wcicirg operators identi fication on a stcci band adjacent to his weld.
No stamping en any metal surface of any component wi!I be alIowed.

_ 12.2 Each wclder shall be assigned a numaer to purposes of identifying
welds mace bs him. A permanent reco"d shall be made of the weldersf emplosec on each joint; anc where mo c than enc welder it e. ployed.Ww
The record shall ir.di cate the porti on wel ect by each welder,

13.0 o1qr'n_

Reports shall be mace of all tests and inspections, etc. anc three
copies shall be sent to the Nuclear Power Department of tne Allis-
Chalmersf43,u'acturinc Ccm any. These are te incloce:
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i13.1 h e t ci n Fr._ .e e C ual i !i <.c: i: . Te s t : . i
13.7 '.:c i ec- F< r t nera .re Q u e t i f i r.c" - c . Te s t s. '

I13.3 f.iepnetic Particic !n:pe: tee ;.
! 3. * Raci cgra; hi c I r :; cet i or.s.

t;CTE : AtT( DEVI ATI Of. C7 E x''EPTI0 : TO A?T/ PC"7iC'! C: THl5 SPECL FIC/.T1C?:
f."'5T PE PEFE''7ED TC THE f ' CL E AR pct.ER CEPA'ITMEr.'T FO'i AFF.'0VA L ,

..

_T @l E

n M'4K
SEC UEP:CE A r.Or.UCER JCIi:t i:3 TO TECHtil;UE PER

401 ASTM-A302 G7 B (AL:/E F3) AST:/.-/ 352 G7 5 fs5f-tE P3) Ficure I

A02 ASTM-A302 GR. B (75t/E P3) ASTi>-^ 3?C M?di ' icd rcr code Ficure !
Cete 1225-1

/.03 (A5'E Pt Grou:) AST - A330 M:ci tied per cccc Ficuro i
.- Case 1236-1

lh /.0a AST .:- AI:2 G7. D ( f ME F3) ACT /-AIO2 G ( * Et'E P3) Figure IA9

405 AST!/- A302 GR. E ( A5'/E P3) AST!/-^ 330 Modi f l ed per Code Figure IA
Case 1236-1

405 (AEME Pt 3rcup) ASTi>-I3E t/cdi ' icd per Cccc Ficure IA
Case 1230-1

s
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F I GU'E I (ttork 40l, 402 and 405) !

Detni ! he: di .o Precedure

O ~

i-^.mg
' j

s- M, <L- ?
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>
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i s -;7
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J~ t
i
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./
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Step pl Prcheat- 300 F to SCO F and maintain into Stress Relief.
Step p2 re m rNm cr Process Filler Wire Veldinq Cc,nd;tions

a I,: 63 t/aoual 3/lc Dia. E-90!6-Di 190-260 Am:s.
f.te t e ! - A r c (E-7018-Al for Mark 25-26 volts

/06 Oniy)

Sicp #3 Facs No. Proces: Fill,pr Wire Welcinq Condit:on:
4 5&6 A ut oma t i c 3/It Dia. 600-610 Amp s. AC
Etc. as needed Sutmerced AO.i le.36 36-38 volts
io Compicie Arc 12-14 I Pf/.
We'd

__

Step #4 Peckchip through pass no. I, crind to sound rrotal and magnetic
@V p.v ticle i n'.,pec t around cui a'ca.

u
Step #5 Complete weld per Step A3.

Grind wcld flush with inner and Outer contour o' ccmoonent.

r:0TE S: 1. Wolding shall be cone wi th dry electrodee filler wire, and f l uxe s.
7 Interbead cleaning chall bc dcne wi th sui table gri nding wheel s,'

s!ac'geng picks and pneumatic hammers.
3. Magnctic particle in? c tion shall be used after the ccepletion of the

| root pass, af1er comp!ction of f/2 of the wcld and after ccepletion o'
tne final layer of welc metal.

" 4. 03fects tha!! be removed and repaired in accordance with the require-
, me-t: of thi s speci f ica* ion.
|

|

_

__

__ n .
_ ..

FROC. SPEC. FO A UT O.
SLS"E;3ED-ARC wELOIN3
tm:3r .ESE "CL'rEDIt Lf/ STEE'
FLATE Ato FO-1GI f:35 F07{ NL'CLE AR APPLI C ATI Ot:

s:witan To,~ u u m m..
. . ... ~. .-- _ _w :- ,_ __m-m---- .-a..~.~-rw-- - - - -

|cwo | App o |scatt|
;m N SHErf I CF O |tSS.= t:

1

| Coa 6destiol-Pro perty of ALL15.CH A tu t t5 M FG. Co. | ct=T.
~ '' !*3*ICI-7?9 C

'.e,--- ~ . - - . . - -,
_ .- - - - -u -

-

4

,' a a.c wro. co.. wiL* a v = t c. wis. rcnw No scec-
A

,

1



. . . m -- .. , . .
_

-_

e -

!
I

-

i

FIGtTIE 1 A (fdark 404, 40: and 406) 1

'
,

t

Octoil Welcino Pro:eco e ;
,

O ..

Secc,nc Sice: Backchip and grind, Preheat: 2OO F to 500 F and maintain intoO 0

stress relief.s_

.

\
(
I, n, ,.

\
z.o ~,
s ', 'T /

'V
*

<~Cs
1 ;x,w:

.._,
of

'Oe

First 5 ice: Prcheat. 200 'F to IOO F one mai r.1r.: n unt i l ter.p retu-e is ra. sed ( tn
,, wel d e ec se:o'.c si cc.

First S i r.c : Fess I'.:r ce Freco .s Filter Wira Weldir'c Cordit;0nsI -: .' .. - E /- rza,uci 3/16 Dia. E-90lf-Di 190-260 Arnos.f.etal-Arc (E-7018-Al for Itark 25-26 Volts
403 0,ly)

Seccrd Sice: F'o;k: hip and ':r: nd te sound tretal anc rna neti c part i cle inspect
crcuno ou area..

-

Past tiunoer Pro ess Filler Wire Weldini

O " ""
w 7-8-9-10-11-12 Autc-atic 3.' l e" D i a . 600-610 Amps. ACE tc. as needed Suomerged C- l .W '6-38 veitsto Cc<nplete Wel d Arc 12-1/ I P'.'

Grind wold flush with i nner and Cutc r contour o 8 ceng0nont,

tDTES: 1. We l ci .,9 c ha! ! te dcne with dry elec*rcde: era fluxec.
2. Interocac cleaning snail ce dcre with sui to: le grincing wheels,

si aggi n; pi c k s and pneumcii c hat.ner s.
3. f.'a g r.c t i : pcrticle insoeciion shall t'e used after the co pletico e' the

FOOT f a"s , a fic CONC ! c t i ori C f 1.'2 O ' ?!.c he ' d Ond O f ICr COPp l e ti CC Of
tne finel I ay er o ' m o t c rnc 'a l .,

.t . Defects shall be rcr10 sed and repairec in accercance witr. The
reoviremen+s c- tnis srecificat;c .

__ _ _- - - - - m
_ _ . . _ _

PACC. SPEC FOR ALCO.
SL'.'ER3EC-AAC WE LCI N3

3 . 3 . .e. 5 r . . s. Y - _ . . . . c.a i t : .
e-.. . s ..u . ..

PL ATE 5 Ato F070; NGS FO9
.] 'J/.LE n APPLICAT10'.

. '

?!M'L A R TO' ea ssa-- - ______.sec.- _w- --

.e.---.- - .- e._ a . _ . _. _ . - . . _ - -_Olt W CH D A P *' O |5CALE =12
- or 55.

Cer Fdeat?C-Pra perty of A tt!5.C H A'.u tR$ M FG. CC. | ctri._ _ _ _ _ _ _ ' - -- -
. . . ., - -- M i < ', ' / V ' /t-_ ,,, _ --- e_-- _

_. - _ _ _
__ -..

A le 4.c wrs. ec.. witw a t a cc. wis. reau ~o so :
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I
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i
1 Tbi- tcccificali~ nr l i c *. to the rnanuct ectal ar c 5.c i d i r.g o f rr,nce cic-

r; ' r d. i rra e :ccf in nuticc cf. plication...

I 1.2 Re f erente St- ci f ica t ient end Cocc,:1

i
1. 0. ! er*ien V:I?, ADFE C:iler end Prer>ure Vasrel Code.

r
I -

1.2.2 ("T ri rn IX, f5"E Dr.iler anc rec 5 ,:re Vestcl reac.
n 1.2.3 f.CT't I ?OT G F*r C , fan '40 Ston! Flate,i 1.2.4 tCT" * ? M - f.L :i f l ed bs rode Care 123''-1, t.Iloc Sice! Fergin:-1.?.5 " T r A .H r , t r - t i r ry.- Stect rrc celcire Electrodc<.

6.2.' .I-171-7 N , Fr :cdurc Sp^cificefice icr Mc;nc1ic Tarticle
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6.' Un'ei! o*nera i te :te te:d en the nrplie n!c crawi c, n e r.- i i

perrni ssibic of f set of atutting ed3cc of ; lotos af ter welding : hall,,

be ne r;rceter than I /8 inch en longitudinal scoms end I/8 inch on
cir amtcrer.tia1 sc 3 ?.c . Cc r.: i rie-a t i on rh.>ufd a! o L,e c.iven te
rnti chi nc c l ad surfa c". ce. Occu-31els a- pc sibic.

7.0 F: t. i i i e n Wnicin---'

7.1 Th: .< c ? d i r m *: h a t i oc dono ir. the !Iat pa-i t i >n v.hereue pm -i ble...

Woldi r,g in other po:i tions i s per ri t e,i ble whoo the procerf uror a ntf
w?! der c have teen pro::criv qual i f i ed.

S.O fv e.r - e i r. (For f*sterici l in h 15ick e-c rcate-):.

te E.I Fric- to any wrldinc - an Seca inc'ecinp A irene: on t.oth eides ci
*h7 c-oove *'.all be uni f ord y find t I ov. I , prehen*cd 05 iOfIowc:
i. .t i r : i v 0C --F to 3)3-F, r eche si tcroc c t ere, eininin

i nto stre_s rel ict or until incrcared to IOTF - 50');F
to wcid out si de.

P.f.2 Outside - 30FF To 50')?F ;rchect to rcrato-o, Mei ntain
into e.frct- r-lief.

-

0.2 The inte pa n te gerature itall be 500 F rn2xir,u a.N
D

La 9.0 ..e!cin r re cu-r :

0.1 'ieldino Para ctor. thc!I be r.s thcan on dctciled wclding procedurc.

( F i g u r e: 1).

c.2 Wc I c rne t al shalI cc dereritce b. a strincer bead er bv weavirg
ic micee. Tna wi .tr. c' a v.:!c rase. of rv ta l ccpo:itcc ov wecvine

tha:t rn t c>cenc 2-1/2 tir.ct the dic.eler of th0 elect odes.

7.3 Uncercuitinu of a oroeve face er the ta e rnotel at the cdge of a
wclo bcoc tr.all be hold it a rr i n i r u'r . Undercuttin. in e> cess of
!/ ?2 inch ?! the ed':c of a wele shc!I be :orrec'cd wi*h a o'.0- por

A of weld retci. Ccnti nucus ence cut ti ng i n ro caso 5;holl tei

c C C 2'' t al ! c .

4 TV crpth of *ra e.c'c conotit snelt te buil t-up en' tc riv ove-
"

th ' cn' ire l ' '' , t '' O' i t e; c-OOve e xcec i w here ti' i D c- block wcI'i11
! i '. ured to COnirOl e 'T0rtiCP.

.3:, n. VO nin- l'I oc' .e ..rc untq35 rpr.ci,ic priof' bpprcva!r-

; . . - _-- ---w,.,.-- -.- . m.r- - . rn-,r,ar- _ - - - - . _ _ _ -
.

) i s 0:.: t c i n c o t r c:?. t r.e ,'b c l e ar P;.cr Copt. f %y_,
c,, ,,7. ,.. FC7 M A , ., ,., . ,e
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9.G Cn f' II pr'no t ra t i cr. wc! c: when i he f i r ; t r. i c'c o f the Pan onc r e-
| *. ' I ' b C '.n t.% S1501 w ld i e. c c"'.T l e i c , the rev;r!C tide thcIl to
proporcc !;y qrindinr cr *hir;irg c at t o cert re c ouro r.c t c.l .

9.7 Weld rnetof of the como enciyci; tholI be depo-i ted on the rever o
-1.c o f the fulI penetration joiet te fi!I the ercove; af ter ubich
the wcl0 r,na l l t:c n curd fluth with the inner rentou- of the
ManganeSc-Mol vedenur basc mo tori aI .

10.U _l o n_qc.f i e m !

10.1 Vituel E>eminction:
..

10.1.1 V i r,ua l in;pection shell ce 100% and shcIl be pcrformed
only by opproved insp,:cter; properly i r.str u c t e d in those
**chnique and f orni li ar wi th the app l i ca:l o speci f i ca1i oni

n 10.!.2 Any vi sible slag, wci c sr311er er di scentinui ty, sha'l t's.
re noved by crinci ng wi Th alomi num oxi ce whc el s. Care
t u s t t.c ta',.c n t h a t no r eterial is grcend ove- the

di cor.T i r.ui ty. The grcunc tur f ecc thcIl be tisi ta !c 'cr
fluid ponctrant.

10.2 Magnc t i c Parti c le I nspceti c,:

The curfaces of the welding lovces and cdjecent to c meici
thal! bc tui tcoly prepared and exorninec in accordan:o wi th the
requirement: c f Re f crcnce I .2.6 at,) the folIouing stccos of weldingI c ra. chir.;ng ei the ualc. ment:

o 10. '' . I A';ce rceniciie, . i ;ic fire l !:lti 10.cr.
10. 2. '' Aitor com; lot ion of 1/2 of 1 1.< urid,
10.7.3 /. f t : r ted .c'rjinc cr f ':( ! * r. Iraiion joints.
10 . '' a * Cr. c. -- | : ?i en c ! ti ^ i c t s.1 ; d ! c /:.r
10.2.0 in ihn final tur f e:n c.nd f i na ' .tects refieved condition.

10.3 Radi o .raphi c i nspecti cr.:

10.3.1 Raciographic inspection af ter : tress relieving shall be
the final step prior to accepicnce of pressure containin7
v.n!ds and cthcr weld i f so spr.ci ficd on the Engineering
Cra.ing.

s

10.3.2 Radio.jrachic intecction chall to accrpli shed ir.
a c rdence witn Reference 1.2.7.

10.3.3 Al' radiographr. :hal l be subject io the c> amination and
crrrovcl of inc Allis-Chalmer; lJucicar Power Occart-
ceni.

____ m w.mm ------ __.e-- - , - . - -
- - .

F'iCC. SFEC. FUt MANUAL
MEint-AoC WEl DING CF
M';GANE5E-MOLYSCE':U'
STEEL

Sl %8 f L A R TDm-,mw _.c-
,. - _ -. ._ amasseness=mura

f CM*DCR'N
A P P' D SCALC =12 ' '

CoddenMaf-Property of A LUS.C H A tM Elt$ M FG. cc. | ccer. 30$3 '* "- I O ' -710 / '''''
'

-___ _ -
-- _ -

_ _

-

$ 1n m..., en ...,....,,w., ,n. ~n , , , , ..

_



e

a
10 c

-:-* -

-- ~
.

1
- I

.

I I .0 Poi t Wel d 4 M Tr M heant -

O'. requiremonto tunterni ng neo* i ng and r out i ng rate , fi er.xc'

I f . ! 0.n t

conditions, etc. shall be in con f orr ance to ro terence f .?. l .

11.2 Af ter welding material of thickness I inch and heavier, reint:.in
proment until stress relief is initiated.

f l .3 I nterredi atr> s t r e e. L relief i r, anf str et relief oli.cr th=n fin I
strees relief and ; ball to acco plichea et flC00- I l 7 ".0F fc a
minimu of 1/2 hour, furnace cocied to 500 F, thcn air toor.a.0

**

11./. Unless o*herwire Sr.ccificd on the applicable engineerinc drating
individual vessel components cr assemblics which arc fabricated by
weleing, shall be final cirecs relieved at 01100 - 1175 F for one
hour per i nen of noximum thickne59, furnare cooled to 500 F, then0
cie coolco.

fi

11.5 Ccervr.cnic which have a tetel re>irrum wcld joint thicknees of oser
.'. - l / '' i r c h e r r P.:' ' t bc cubject to en interndicte trees relief (1100
-il7[CF for one helf hour, furnace coated to 500 F, then air cooled)0

after approxinately hatt the total 1hickness of the joint croove is
welded.

I2.0 WeIder idontificetion:

~ I2.I When required, each weld shalI be idcotified by stctnping the
q we l di n>:y weld. . c?c-aio ' identification on a 5tco! bcnd ad.iacen t to his

t;o stamping on any rnctal surface of any component will oc
9 alIcmoc.

12.2 Each welt!cr shall be assigned a nu'rber for purpo,cc Of i den t i f yi r.g
welds trace by him. A per.a,ce.t record t hal l be tr.ade o f the wo l der t
employed on carh jcint; and where more than one wclder is employed,
the re. crd shal l incicate the portion wc!ded by each wclder,

13.0 Sc_pcrtt:

Repo-ts cnoll be ecdn of all tests and insreciions, cic., and three
copics shall be sent to the I!urlear Pc'ec- Departrient of the
Allis-Cha'mers Manufacturing Company. Thase ere to inclucc:

! s.
1

l

13.1 Mc cine reocedure Ouali fi cction Tetts.
13. 2 '-|e l cer Fer formen:e Qual i f i cation Tcs? O..

13.3 Magne ti c parti c le i nspecti ons.
13.1 Gadiegraphic Inspections.

1 NOTE: A!?' DEVl AT I /'*: O' EXIECTlON TO A! Y PO' T1 0': OF THI5 SPECiF1?ATICN{ :.i. p r,r r r" > n To p- nt n ; .a r ^. n rsc r f gi. r ; p rc treanyn ,
.

; m im m .- . . n m . - - -,.a Ac.--- -
-

PROC. SPEC FOR f.'Af!UAL
! t/ETAL-ARC V.ELCl ?G OF

P.1APSAt:EEE-10LYEDEi!Lt.1
STEEL

.

siwiLa R To. . - -
_ - - - - -

&__. __ _ _ _ _ _ _ - . - . _ -
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Actes.c Ate.cas - .- re- r e s. i
r*' 8.D *eg g,s.a.

D ., A WELD INSPECTION REPORT.b., . - - - - .

8 CUSTOMER | UNIT NO. GAQUA $wC A OR DE A 780.-
.

!
LAC 6_WR i i 0 2 I L. 2 - <13 0 0 - o c %f___h A AT N AuE ORA.s.NG NO.

L-.U.PP E R |{c p_.D__f_syng x _t _ __ 4 3 .'S O I ~ l 9 '7 - O 3 -SU
i *ELC LOC ATION m E L OING PROC E S$ SHIELOING C AS

| A 3-I o I - 1 I o P1 A dLLo4 LT* se 5 ~ b $ _ b. V:J C n - T C.9- A Ju M.A.T'.C
|

-

4 GROOVE TYPE I PA(HEAT . - . . - - - . _ . .

I N T E PP A S ". T E MP E A A ? Ur- E

| ' 17 ' \ 3 0 0 * ~ 80 0 * F ~5 0 0 ''- S c c '' F-
ELECTROBE OR FILL E R wlDE

if Z E TYPE i LOT NO.i AMPERACE*
i CU 3' E r '

; y ., r, m --~

74 9 o I b-R ;; 3 C_22 I9o-27c,i
..

,

Yk ' 8Cf1-1%k R-St56 5'10-bco 57/
' '

i2C%20XJ2OO Flux i 12 7. 9 A''
* ELDER I DATE ' SHIFT i STAMP i PORTION mELCED

A -f G 'L'h L.g . . - .

~ '0 A bA
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AS rohc:.t trcated, th; cxial w:Id se:c ci this shr ll course did not racot

I th3 cicirne re;ficcments' for t.iti.. ate te :!1c streagth. This veld hs: tsan
c.s:hined out 6:.d re'.cided in t,c rorMcu wi tii orig e r.c l p. ocedure sps.cl f ica-
1lons.,,
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Follovir.c co piction of the exici se. : wald and full stress relieving, a . *
~

der.; o;t .ce:T ico c.. li be ic'< cn a.:co:: the cold to:: h: t c'fccted zca as. This'
drop out ce: tion shall be te%:a frcta witnin the diu:otor e:teblished by .

' lo:ating e re:lecaltrica outict reozzio et the told centerlina. - : ,.

Th2 required .'e:tr fccn this drop o;.t chall be: -

,

2 Tcasio:. Tests (cf the v ol6 o3ral).

* 3 -
I set of (3) Caerpy icctr. (of the wold r.stol) for each 1/4 plans. ,i'

,.
.

I cot of (3) Charpy tests (hcot af f ected zono) for each 1/4 pleno. : ,.,
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1) The cut cut should to as r.cIl as pcssible ccasittent ulth ei.taining.

the roqu!ron n.:.6cr of spe:lenc.
.. . . - ,-.

' . cutting of the shcIl shall be dono without first consulting - .' [2 ) IA7

tith the inspcetion Leb.
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' 3) No tcsting of The be:o r.oterici re:cto f ecr2 the w3ld is reqdired.'

4) Tnis runs is e supple:,c.nt to the D)viation Report f40. 0109$ ead the
relovent Engir.ocring Cr.engo Fotice. -

,
,

, _
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ALLIS.CHAUAERS

INTER-OFFICE CORRESPONDENCE
To: ATOMIC EMELGY DIVISI0li - BETHESDA Date: May 5, 1965

httn: Mr. E. Rothen From: Inspection Dept.
Non-Destructive Test Sect

Subject: LACBWR REACTOR VESSEL '

L REF: SHELL COURSE N.P. 1058

Attached you will find the test results from the overheated
and retreated chell course N.P. 1058.

TEST NO. 1 - dated 12-30-63

Physicals Failed
Side Bend Acceptable
Charpies Weld Acceptable
Charpie s-H. A. Z. Acceptable
Charplee-Saee Metal Acceptable

Axial Weld was then removed from this shell as per Deviation
Report 01098, dated 1-2 64 and Engineering Change Notice dated
1-8-64 After rewelding and full stress relieving, a drop out
section was removed and tested as per Memo from J. A. George,
dated 1-23-64, with the results reported on:

TEST NO. 2 - dated 1-31-64

Physicals Acceptable
Charpie s-Weld Failed
Charpies-H.A.Z. Acceptable

The fact that the charpies failed in the all weld area was thought
to be from faulty machining preparation, additional samples were
then renoved, and machined with the test results reported on:

TEST NO. 3 - dated 2-11 64

Charples - All Weld C +15 degree F. Acceptable
Charpies - All Weld C + 10 degree F. Acceptable

Summary

i Acceptable Physicals Test No. 2
! Acceptacle Charpie s-Ba se Metal Teet No. 1
| Acceptable Charpie e-H. A. Z. Test No. 2'

Acceptable Charple s-All Weld Test No. 3

AA!'- W
i Orville Huss

cc: R.N. Hafecelster
noted: K. ictau

7 /p-y ,,pc us.
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