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Duxu PowEn GOMPm'

P.O. HOX 33180
CI1AHLOTTE, N.C. 28242 |

|IIALH. TUCKER TELEPHONE
~.l~ ""1 May 23, 1984

Mr. Harold R. Denton, Director
Office of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Attention: Ms. E. G. Adensam, Chief
Licensing Branch No. 4

Re: Catawba Nuclear Station
Docket Nos. 50-413 and 50-414

Dear Mr. Denton:

Section 6.2.7 of th'e Catawba Safety Evaluation Report discusses Confirmatory
Item 18, Fracture Prevention of Containment Pressure Boundary. This section
notes that additional information is needed by the Staff to confinn that the
lowest temperatures which will be experienced by the limiting materials of
the reactor containment pressure boundary under the conditions cited by GDC 51
will be in compliance with the temperatures identified in the Staff's analysis.

Enclosure 1 addresses compliance with GDC 51 for power piping and mechanical
penetrations. Enclosure 2 addresses compliance with GDC 51 for containment
structures.

Compliance with GDC 51 is addressed for power piping and mechanical-penetrations
in Enclosure 1 and for containment structures in Enclosure 2. Based on the-
detailed review of the containment pressure boundary materials used in the
Catawba Nuclear Station, it is concluded that the requirements of GDC 51 have
been met.

Very truly yours,

h 0.YLLCbs4W
Hal B. Tucker

ROS/php

Attachment-

cc: Mr. James P. O'Reilly, Regional Administrator
U. S. Nuclear Regulatory Commission
Region II
101 Marietta Street, NW, Suite 2900
Atlanta, Georgia 30303 -

NRC Resident Inspector 1 O gkCatawba Nuclear Station

B400250214 940523 *2
PDR ADOCK 05000413

[ - E PDR -

,



.. . - . . _ . .

..

~Mr. HaroldLR. Denton, Director
May 23,1984
Page 2-

cc: Mr. Robert Guild, Esq. -

Attorney-at-Law-
P. O. Box 12097

; Charleston, South Carolina 29412
-

Palmetto _ Alliance
21351.Devine Street _<'

Columbia, South Carolina 29205

Mr. Jesse L. Riley .
'

Carolina Environmental Study Group
854 Henley Plac.e
Charlotte, North Carolina 28207
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Enclosure 1

Catawba Nuclear Station**

Power Piping and Mechanical Penetrations
Compliance with GDC 51

. -. . .

Section 3.1, page 32 o'f the Catawba Final Safety Analysis Report
addresses General Design Criterion 51 of Appendix A of 10CFR Part 50.
This section states that the reactor containment boundary shall be
designed with sufficient margin to assure that under operating,
maintenance, testing, and postulated accident conditions (1) its
ferritic materials behave in a nonbrittle manner and (2) the probability
of rapidly propagating fracture is minimized. This section also
states that the design shall reflect consideration of service temperatures
and other conditions of the containment boundary material during operation,
maintenance, testing and postulated accident conditions, and the
uncertainties in determining (1) material properties, (2) residual,
steady-state, and transient stresses, and (3) size of flaws.

Duke Power Company has complied with these commitments for mechanical
penetrations through selection of materials used in design of the
mechanical penetrations. These materials have proven reliable and not
subject to brittle fracture in Duke Power's operating plants and in
general industry service.

Mechanical penetrations for Catawba meet all code requirements. The
effective code for mechanical penetrations is the 1974 edition of the
ASME Boiler and Pressure Vessel Code, Section III, Subsection NC
including summer 1974 addenda.

In addition to complying with the FSAR commitments and code requirements,
the mechanical penetrations comply with guidelines for GDC 51
compliance of Standard Review Plan NUREG 0800 for power operation
including power transient conditions. In accordance with NUREG 0800,
an assessment of material fracture toughness is made using fracture
toughness data presented by NUREG-0577 and ASME Section III, Summer 1977
Addenda, Subsection NC. Using this method a Permissible Lowest Service
Metal Temperature (PLSMT) is established for pressure boundary materials.
Applying this method to mechanical penetrations, the limiting materials
are the main steam and feedwater penetration flued heads, the main steam penetration
process pipe, the main steam process pipe and the main steam process
pipe fittings. Each of these items is assigned a PLSMT of 107"F by
NUREG 0800. Duke Power's review concludes that main steam and main
feedwater operating conditions will exceed a PLSMT of 107'F during power
operation including power transient conditions. During unit maintenance
and testing activities, the main steam and feedwater systems will be at
ambient temperatures but not pressurized such that the PLSMT would not be
violated. Main steam and feedwater system components required for
containment integrity during Design Basis Accidents will also be exposed

.

to temperatures in excess of 107 F.

Sufficient margin is included in the 107 F value (30 F) to conclude that~

GDC 51 requ'.rements are met by the mechanical materials identified above.-
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Enclosure 2
Catawba Nuclear Station- *

Containment Structures
Compliance with GDC 51

1. LOWESI gg8 MICE HEI6L IEUPEB81gBE (L!!I)

The lowest service metal temperature is identified as the limiting
temperature which will be experienced by the limiting materials of the
containment pressure boundary during the performance of the containment
function under operating, maintenance, testing and postulated accident
conditions. Calculations based upon conservative assessment of the ambient
atmospheric conditions, the insulation and enclosure provided, and the
specified minimum containment atmosphere temperature show the LSMT to be 490F
for the steel containment vessel, personnel locks, penetration sleeves and
penetration insert plates. The exterior face of the equipment hatch is
exposed to ambient outdoor air conditions, and therefore it will experience a
lower LSMT than the remainder of the steel containment. The LSMT for the
equipment hatch is calculated to be 35ep,
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2. gggIgIggEHI EBE33MBE BgMHQ88Y !$I581663 (EEBBIIIg)

Containment pressure boundary materials have been reviewed within the
context of General Design Criterion 51. The' aaterials of the following )
components were characterized with respect to fracture toughness' -

l
,

A. gIEf', gg!IflHgEMI YE!!EL, EEB!g!!EL kgggg, EgyIEHEMI H6 Igg, egg |

PENE
- -------

,-- _TRAT_Iu_l SLEEVES

' 1) General

As stated in Section 3.8.2 of the Catawba FSAR, the steel containment la
designed, fabricated and erected in accordance with Subsection NE of the ASME
Code, 1971 Edition, including addenda through Summer 1972. This Code edition
providea for material fracture toughness by requiring drop-weight testa or,

Charpy V-notch testa at 30" F or more below the lowest service metal
temperature. This temperature was identified in the procurement
specifications as 10c F for the steel containment vessel, equipment hatch and
penetration sleeves, and as 48'F for the personnel lock. These temperatures '

are below the calculated LSMT for each component. Consistent and acceptable
Charpy V-notch test resulta have been obtained at test temperatures at least
300F below the specified lowest service metal temperature, insuring that the
material la acceptable for its intended service.

To further demonstrate the suitability of these materials, the discussion
below establishes that the service conditions for the material are well
removed from the nil-ductility region. Generic nil-ductility transition
temperatures for each type of material are used when data is available.

i
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2. gggIgIggg!I PBES!MBE Bgg!QABI M6TEBI6LS (ggBBIIIg) (cont'd)

A. !IEEk Cg!IAINMENT Vgg!EL, PgR!gNNEL LggK!, EgyIP!!!T HATgH, ANQ
PENETRATION ELgEVEg (cont'd)

2) gingI gentgiunget vens,I

SA-516 Gr 60, normalized, 1", 3/4", and 11/16" thick are identified as
having been applied. Typical certified mill test reports for 1" plate show
Charpy V-notch test data which does not support the use of the Charpy test
temperature as the LSMT within the context of the ASME Summer 1977 Addenda
Class 2 rules. However, these ASME rules, NUREG/CR-3009, and CBI in-house
data will support assigning a nil-ductility transition temperature of 0*F and
a permissible lowest service metal temperature (PLSMT) of 30 F for these
materials.

#

3) Penetratigg Insert Plates

Thickened insert plates are installed in the containment vessel at some
penetrations. SA-516 Gr 60, normalized, 3/4", 1 1/4", and 1 3/8" thick are
identified as having been applied. Certified mill test reports for typical 1
3/8" plate were submitted for review. As was the case for the steel
containment vessel itself, ASME Summer 1977 Addenda Class 2 rules,
NUREG/CR-3009, and CBI in-house data will support assigning a nil-ductility
transition temperature of 00F and a PLSMT of 306F for these materials.

4) Peggtratiog gleeves

SA-333 Gr 6, 24" Schedule 100, 1.531" thick, normalized, is identified as a
limiting material. Certified mill test report indicates that the material was
Charpy V-notch tested at -30*F to criteria consistent with the ASME Summer
1977 Addenda Class 2 rules, giving a PLSMT of -30*F.

Formed, welded, and stress relieved sleeves _ applying normalized SA-516 Gr
60 in 3/4", 1 1/4", and 1 3/8" thicknesses are identified as limiting
materials. Subsection NE rules required qualification of the forming process,
including tests to determine that required impact properties are met after
straining. Proceduro qualification was required to be conducted using
material of the same specification, grade or class, and heat treatment.
Certified mill test. report data for 1 3/8" thick normalized material indicate
that the material, before and after fabrication, met Subsection NE Charpy-
V-notch requirements. While the Charpy results at -30*F do not meet ASNE
Summer 1977 Addenda Class.2 rules to support the test temperature as the LSMT,
they do support a PLSMT of 490 F or Icwer. A similar analysis is applied to
3/4" and 1 1/4" thick materials.

,
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2. gggIgIggEMI EBEgggBE BQMHg6BI 56IE816LS (EEBBIIIg) (cont'd)
i

! A. HIEEk gg!I61!!EHI VE!!EL, EEggggMEk (QCH!, EggIPHEMI H6ICH, 8Hg
PENETRATIQH @LEEVgg (cont'd) |

5) Personne1' Airlock

SA-516 Gr 70, normalized, 2 1/2" thick is identified as a limiting
material. Charpy V-notch mila lateral expansion data at -300 F do not meet
ASME Summer 1977 Addenda Class 2 rules to support the test temperature as the
LSMT. However, these rules would assign a nil-ductility transition temperature
of O'F and a PLSMT of 300F to the material.

,

SA-333 Gr 6, 6" Schedule 80, 0.432" thick, and 3" Schedule 40, 0.216"
;.
' thick, identified as containment pressure boundary materials, would be

exempted from Charpy V-notch testing by the ASME Summer 1977 Addenda Class 2
rules. Certified mill test reports, however, indicate that the materials were

CCharpy tested at -50 F, to Charpy V-notch mils lateral expansion supporting a
PLSMT of -500F.

SA-350 Gr LF2 fitting, -Scrd. coupling, 1"-3000#, is identified as a
containment pressure boundary material. Based upon dimensioning of commercial
forged steel fittings, ASME Summer 1977 Addenda Class 2 rules would exempt the
material from testing. However, certified mill test reports indicate that the
material was Charpy V-notch tested to energy criteria consistent with the ASME!

Summer 1977 Addenda Class 2 rules supporting a PLSMT of -50c F for the
i material.

6) Eguipment Hatch

SA-516 Gr 70, normalized, 3" thick, used in the hatch barrel, is identified
3

as a limiting material. Certified mill test reports for the material show
Charpy V-notch testing at -30'F. The ASME Summer 1977 Addenda Class 2 rules
would require no testa if the service temperature .were above 400 F .'
NUREG/CR-3009 Table 4.4 assigns a 904 confidence nil-ductility transition

! temperature of -50 F~ to - the material. CBI in-house. data shows- typical
nil-ductility transition temperatures for auch material of -10CF and below.
ASME Summer 1977 Addenda Claan 2 rules can therefore assign a PLSMT of 35'F to
the material.

SA-516 Gr70, normalized, 1 1/8" thick is applied for the dished hatch
cover. Consistent with the analysis for the barrel above, .ASME Summer 19774

CAddenda Class 2 rules would' assign a PLSMT of 25 F to.the material,
,
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3. gg6LIII eSggg6 hcg ggCUMENI6IIgg [QB LIMIIING M8IEBI6Lg

A. CMTR NNI File #46 (1" plate SA-516 Gr 60) (Steel Containment Vessel)

B. CMTR NNI File #50 (1 3/8" plate SA-516 Gr 60) (penetration insert plates
and fabricated penetration sleeves)

C. CMTR NNI File #187 (24" diameter Sch 100 SA-333 Gr 6) (penetration
sleeves)

D. CMTR Lakeside Bridge and Steel, Heat #T68952 (3" plate SA-516 Gr 70)
(Equipment hatch barrel)

E. CMTR Lanco Industries Heat #67302 (2 1/2" plate SA-516 Gr 70) (personnel
airlock)

F. CMTR US Steel Heat #A01359 (6" diameter Sch 80 SA-333 Gr 6) (Personnel
Airlock)

G. CMTR US Steel Heat #N14522 (3" diameter Sch 40 SA-333 Gr 6) (Personnel
Airlock)

H. CMTR Metalloy Heat #8865304 (1" blind flange, SA-350 Gr LF2)

I. NNI Quality Assurance package for containment plate assembly 1-3-13
(Shows forming process for thickest fabricated sleeves and stress relief of
entire assembly following penetration installation.)

J. NNI Quality Assurance package for containment insert plate assembly'

113-1 (Shows thickest penetration insert plate, sleeve fabrication and stress
relief of assembly after 41eeve installation.)

|

|

|

|



~

. .
.

3A
.

4 . ,

-

.-

_ _ - - .

1 rest t as
PHOENIX STEEL CORPORATION

CLAvuGNI, taCL AAAHC

,57CCIF.CAfeos A1A SA SIC Ca (O PN R. LJ f.'E Jf h4TCM.1; TACT Q.30 6s4 I.CLAYMONT. DEL.
' 13 4.:350 (hC lil 1973 8 A.L48.;al ..May 37.1975

.

CMEU8 CAL AND Pavb8 CAL Tilf 5 06 S$lis@lity Iteel CUSTOMin 5 Onctn h0 $428 *A 76

CMAnC 0 Yo-&= port a.a.s in.hstrial Corp. mLL Onoen seo_
So. of sm; ort hews Snip:milding 0624 05 --w __. _

CAn NO .JC. 5:3342 dl |
"" ****w3"'"f 3 70 4 pert .k: s,.ne. 2300f,

'-, =c:r par-- ----c.==--- _ _.= m m .u e r_. , m m . - . ,, ,._

.

j .L.a jme
' ' , g | 7,*. .0,wu i rm *ra muu.m .us mn:'* * ''

- q,r di a 6 .t. y] - -=, Vee.htch therr.y Enpact _ _ _ _ .
c 4M. ,k ,., _.m *AM e.,

''".- -r. -
. /

m._ m .m
| j ; . *

. ; } t
. Tash.J F.}o L(t I

af 3n.:s Lsra wsse .is i.is 'oi; .cis'.is L. 6b.S.7,2. . 92 4sico 1653ao .3i.5 1. 6e.awitia 336n
> 1 ihSD) u wt nai g,fpfgg*3 .974 4Si]0 f(6500

mn .is
|29 7 1.d a,

ism =w= i j t.d.s,6 .,n ; ch. h7co. v:.. i .. 'i -,

t.r|I 2M'i .wo - 5:70s '7:ico h.2 ! .T
ts%:s t.:;3. n=t m .ia n.) .oi. .o*3a .i, *

=
t 1 8

$551-26 tinn umt zE. 69 i s.b ois . ois .is si.s '| 14t.: .tir. iia .935 sidoo 64ho
*

* I t * -

-
. *

64767 67 W%ps wa n5, o, ; 3,h ,co3 .,i:r.6,j3 g.9.gc.g33 ,9;g ,g;joa ,7ajoo 2i.5 l8 ".
'

4 . 6 iU %'25*** * I to L.ib.ti24's .nz h*ac '6dca .si.7 . I.a
' 'a

PI" 335 5kC L t 2-l'o.i6 .932 5das 16dco 3i.2 13' ".
;W " **'I N. d ag L.3 -2'2.i2 .935 , :

. Sli'hi 7d;0 2i.5 | l*88 ",

MR3 n ut:r. , G ALif *sD
L-21.fo.:*}3 }' .287 |

*

. 550t [63300 I3i.2,14 "t e ar. i ) , e

!637547 8c.2591saa.:t ' .it i 1.13 .ci) ./3s .23 L.fo..fl ('2 i .959 i 45 CO ' f:Ioo [3d.0 ' l.m ")
.

, i i

' .NM'8 Ji5LS$ftugof asagigd Ln ,;. . mn m L 2 .; .

, ja , 71 ccus La Ai[ coego,

.m.....,o.,,,.m.. -.

N. F.,. l. U. . - ..- .- _,.
- -- - --* -

._ . s ' .. % . - RECORD CENTER
*

- . & -M
7 FILE COPY *s-

~. . -
. _ _ _ -.__-_..;.-___. . . . . . . . . . . . . . _ . _ _ _ _ __. __._

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

.. en *
* .

i
.,

s *

e4er n al
PHOENLX STEEL CCHPORATION

CLAYMONT. Ot LAGAnt

$PECW8CATIO4 81*E. E%.$1K f8 h h *r.2M ta.1 y at m emt %)3J1.6 I CLAYMONT. DEL. = y-19,_jgy"*IJ al.2353 GLC lli 1973 6 AoMuA)
. CME'.ticAL As.O PHv5' CAL TESTS 08 . IfIl att Gaatity.1tsa' - CUSTOMEn s on0En NO. F?bA.9

t *

' CaAncto TO.5:wstt.k.s.2nkstrial Cer - ama onoen seo. tso. of r.:e; ort les 54tp.aetIsing 23.;.;g'' w wSMpPt0 70_J.svatticw ..Va 23 Y.
CAR NO. ._.FC_$MS QE

,

nmas I
- _ _ . _ _

5"% s?
_

" " ^ * " *ntt n .s ,

m. | n.[ d i."3
*

n.M. ' '."".
':'* =.7

'' '' *
i Ic r. | .. {

m .
';? . 7 "'"c. =

t i,. --w}-
H333.:6 'f.37?a, L. Imp.I .1r 073 oJ3 1 '

-| ! K N.I C.| .Lx33
: u,u, w.u

t. t..a .m. ><

'3 x s m , w .:,.c.
op.

RECO,RDQENTERi ;.sn '

m: .d:It,; 1, .kur :a .;.$.:G.'$h2$ Fil,E C0P m.

.

54152680755. L. ;a .. .r's.i W.073'

4 % h r it,r..;a g g; -

90 3 47 f.3 53' L. Lar.. 0%. 3n.'.ct3
*

To; ~; ar ;1 ,N A3[. 9
:

1 ix *
a

1

z Myt7.s7 u;:.5. t. en,. .on.. 7.lo:s ! !
SNC

x w. sr.:u. :x
i(hde.1AEC:44 t. fo. .a?...:. 016 ?

% taur se/,tc.is I
M347 L.'s e. . 3't.. ne.'. : g q,.tgy.c79 I I

,=
g

i 's ar.ar 51.t.,.:.5:t
,

s

CL1 t. *sp. .JI;..C:3. 024 , i-,

Lw.9 2 hr 10.,10 .laK.:i . ;
!i

6. < ,. . m..m..
'

1.% *hrar 13.,1 W.83%. i

|'
i,

!i
.

. . 1.
__ -.**".FM W ' .*"''F WP"t9'B"** 6 2 9".T .458 ..-.--__-M-. - -_ _ _ _ , . .

. _ _ _ _] ,'''* ''*' *,* { #
M Aif,hAJ Bto S.024 fit .ietwE YE ___

#._ . .. .' # # - . u

b..(L W . ,.
-

b' > ',.,- -
....

, --__._.---_________.--------.______.__________ -

y,
'

.



7
. .

'l m*
w.LJ.

.

,. ,, - - . ---._._.--_.w. _ . |
|cesi . PHOENIX SittL CORPOR *. TION i

' tJ
,

CLAYMONT. DELAWARE

st it SA 516 GA 60 Borsatt ned. Leag V.8lotch I pects et Minus May 20.1975
I#EC'NCAI'ON3 Meg-f to-tE.235tHSee lit -1973 6-Pedenda)-to Meet-15 f t. tbB^VE'ON' ML

CNEUICAL AND PMv5' CAL Yt373 Op *
Silicon bality Steet 5024.A-7Ave r see

CUSTOYER'S ORDER NO

* *

CMARGED TO. Wstot ary of tcwport hws - MILL ORDER NO
;g ;;; -- ,i;.,,,,,,,.,---hip

SMW10 74-.m,w blidl.9 MIW 60163 .

stt%ensf-Vet-tM CAR NO. en
. . . _ . - - --- w.-,. =-

N'r ns M'llMc'tCharpy 1mpac ['*.
--

h.
""nrti sg*sn u m.st

**- .p.* ' I n- , ]

I= n- .e j .- i
26fC5 25 6573)bim\ .io

..'20 '.Ci6 .0tk = "estcq .G.33.L.EG F.
== | m .

==.-9-
!

r s. /,
. 4m. i- . - . .w u. r.s.. ,

3 .[2 L.f '.ftd .736 45730 ' 7;im ti.5 1 .* 30 ba l l 4"m 336"
g *

| Ite i 814i
457NT! w;ts

{ (4 .$-$ !.722 52500 71iOO II.5 | l .*G*/ g|
"*

t i I | .

'.13d.|133
.

7tsco 21.2 | 1."
. . I

.
5731.'5 halIn %

|
5%, t.11 .733 52000 . "

y ,5n3m23 v.;;|;ubl *

theik .7n 5tia 7d* 34.5 g'~
g

"

.45n4 w .: r o mt u' t.ihd,. IiG ; .72s 4d30 7d:0 35.7 1 -a a/g

I | f i es 3 It
' '6!?;5D t un } (ie,&Ts.wt tirate) t.ti2 3i248 i.700 4dOO 7toco 3 t'.2 I .an a

l i | * j t
| 4920C

.

31.5 2 .T "Si79).26 ' )?$5 ht M .io 1.31 ,020 .0h| .I'9 c.1 pods.d| 4
.

i69503
.

4

f.T13 26 4583 's pw .it ! .9'; e(9 .0id ,;*3 td672.#,i |.724 1.- i i | i . t.
| 7000 | 3'*0 i I .a;.735 | $1300

"
b

! .
86313 26 ' .Sas[es c.ior .fi || .);

3 1 | i
.959 .0",,, .f3 t.ft. 4*o.3" t ; .718 W OO i 70$co j27'.5., i.. "

i
, . ,

. i6b f 2[.066756 26 5(77 %it<." cs .iG , i.IO '.N6 .023 23 tddd6. |.729 M500 g .3 33.f antiin"a3]S"
,

'

| t
| Ittai 815

!k22}5'*1%| .i)
,

-

1.l) .d3 Oh .I3 t.th|6 10C.l:0
.

6W | 33'.2
* ! t |* ! .

I .e 56.1's H 2"s2:2"/6375 26 ' 3 *%7 47700

*| . . . Item 831;

h54231smats
i

t.f41.s() 1.375
.

(9900 29.7 I .2 "

l'4750)i i J I . i '
PLAft$. Ak0 itsi -C1 OMt!ZLO At 1603 1 50 otc t., MtB F0 c4 Hwt W Incia cr Tattsf.ss a.0 la Cotto.

-...=.-w---~s-h--.=-,.-%-.-J.-, . .- - - - -, ______ __ ._..__ _
a

, l. ~ "" "
N. N. I. C. ' 2 = ~=.-

t,M ~ M --- RECORD CENTER jj'

w~.1LMd
- - _ _ . - . .

/ FILE COPY m
. .... =~ - . - - --

.. {. --~: . . -- -- . . . . - - . . . . . .

_. .

,
_

ee

,
.

*.

*a

~ ~ - ---: - _ _

esaa t at .

PHOENIX STEEL CORPORATION
CLAYMONT DELAWARE

TgN_# 0 V N IM 3 0__,0tG F.CLAYMONT. DEL "*I.2_3,,1.!U$PECIFi

* CMtV' cat AND PMv5| CAL ftSTS OF 59 ticon bellty $teeI
CUSTOUER'S ORDER NO. 5024.A.7

CH ARGID TO lwu'f*l'I 'k"'f.I #' stria I _ Corp."'' f

esary o newport News ShT51TeUng MILL ORDER NO. 2W
'l , . , . ,sweptoTO Newport Newsde. 23606 MIW 60168 CE. un NO.r-

,
-

_

,,,a m, ,,,,g rue ar s mu = mr rim 4.* J-*,-.
.

,4'* * ** ,

c|m | ii. M. a. O y "Ep a c.

k

- - - .w-
mi e. ,

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

*

6u06.u .57 c. i .,, .ci6..on. 020 m75 3 65m t %. . ,7,. 0a ..C7,. ' % Shur 17.',10 - 101
I % $&ar $07 507 50%'6577 L. ;se- .051-a07%.368

65'e23 t. tap. .071. 076. 379
,

4 % i hear 337.4CA.'+G % $> ar 4C.'.07.!c*

$131; % Net 707 70. (c%0 % .097. 03 5
L. ra p, gi (w

5793' L Enn.l .335.195. 075 - W
i % Lhee( 1C07A04100% g

579'+ 1. Earl .0as. 071. 070 m * .e ..

| 96| % N.j 3cT.W.40(657
'"*D W- .

h*e ard gtpL. Esp, 017..o .t. 076 :

| 4 %.j 7 C7.C 'd*' 2cs4 (1ci d-15 tME 2%e.1N)
| | '

86729 26 49005- L. tad .0%.07 .00-
i I % N., S m..i Xmis.a 4.n t. t...t' .0n..or..35, i| . N.1\,. I.

d|'a"!25?>53.n
l RECORD CENTER

hLE ) COPY m I
% i , iu.m.. ; i i

i. . .
I8096.:4 A 677' t, ta). .05?. 4 . 05t5 5

% $5eer 30.'. W1 ;3%
|i

_ . _ _ _ _ . . _. _ _n _ _._ -. . L -st aw niece nn swans in as se,e ws s * e
e.e .' .- _ __

- . ...r-

vi. / _ .w
/ . ,y' ..

,-'XA rw . / 7e
.y

.

" * * * " ,L,.s ..
- - - . . . .. . - . . .-. _ .. . , . . _ _ . . . . .. . . . . . . . . _ , , , _ _ _ , _ _.

_



t ?

* * *

a.

.

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

. ,

. h l*h: - .. . . ,

' . ' , . ": e
.

h Nevoortne
. * *

'' 's'trlsf Corporarlon
^ - - - . . - .' ** * .

frufu ' ' ' ' ' " " - - '
'. .

. ' *. ; .I s%, ,, ,
*,, . . . * - -*

Q :.,-
. . . . , .a r c% %s s%%'

MATERfAL IWEW*

MATERIAL. INVESTIGATION ._

7
Q- /o,e.,.m33. %agu,s/._ t-1

. Q Mewportidewsfritfustris1Corporattort f,.r7.,, ta. REQUEST
, *w

REQUEST -

.- ,,c~ ..sa- _arsee.catew.s sw1
son,

pr, v,,e: mmms r,m.;sms / t m,-+ Tf8".9ag me--

' . .
....

h.. ..
. s n.m - ,y4. ..a,,--.

. , . .. . .s ust 2ss gs. wi , j,s.,,_.7,,, . p pq
p. pqow e .cet-. hs-ree.nen %.. . . .

.

w.-~ .
; .

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

' i d M .n.j i SCA5t.7/l[:3 17 N B103 m-AQ a.sges %b , b hq.4Q
.n,

'N''
* - .

Lem- ICAcr wsv f't:t 54 ~Cd M 9r-cirGb iM l

-h ,Q h
--

' * - Q***~aQg.

r.g, -
|

~

j j

hmemm 4ff-N ".-7tCf. . ,.

% ,4.s yO S' % M I e % [.."
! -

",''% CrA, M 5M*

w m7's -
,

o .;; ,g g. W91cmK6f ticW ( ~ . " ' . . .
*

..
' ' *

.f .-
, , , , , , ,

' '
*** -**S Z. ,gswhg, KC.CA . . . . . . . . . , - ...
. . . . . . . .

;s |A '
.

'

MISCELLANEQUS TtST. * *

'

q . cr pg- p3 7[gy g $ f ")N ' '
I - '

SEP ,2J mt . l "& ' d
.

/(3 / l . 3 *.
* " ** ^ ' ' " ' ' ' * - * ^ ' ' * * " " ' ' '

Mt'SCELLANEOUS EST C
-

A
ass . INPAct TIE a I.'A.PS..fngagenc- gengnw S g . 2:7 anu nerzy a ., y, 1 ,

-

sp;1 1 u.co..

s( ' ( ID .3 3) @-! d2.uref.73 -4# LN
n.1 v u ca.n m w.- u. . _

n.3 n .u. _

- -

. . _, _

.

, . -

.

* __

j-
j

1 \~ . . . . . . ,

.. _ ; ....... .. l ) t
;

-- Lw s. va.c- .

tw _ C). Q .>b |.-...@, .\AJ. f -e, ~s ..' z ca n.
_

. ,. -
_ , . . . . ,

1, w
-

a"v
.

t
. .,, .

.

J "EN. N. l. C.
- N N IC~

~ OK E 3'# X ".,:
RECORD CENTER . N.'

-
~ ~ .

SPEC..
, . ,, y* "")

RE' CORD" CENTER .$.Jp. "'- , ' ;.m - . .

FILE COPY F
-

. .
. s.~ w 3"+.

.' d!** * .. ~' . r, ou onoo m s : .c % .4..k * -. FILE COPYv50 -

. .

,_.

v . . .
.,. . . .. .

# {
.. ;< ~'

Forr4MG FER IE-4210 -
. m

- .\ ;; . -+ = ,=.*sr u)3 .
p.. . .

.. .
.

< . .

... .. .
. .t. . . . . ... .. .

: . - . . .
.;. , . - ,L

- . .o . y .. : ,.

; , -.

:. ,.. . s. . . . __.... 4.,. . .... .- .

_ _ _ - _ - - _ - _ - -



.

. --
.,

..
. .

o ~,
, ,

** - ,,,
- - ' - -

*f AK.ER. C. ODE
. . . . . . . .

1. A T E: DEC.t$'t,197 5 ' CERT!ricATI: sa. YYD1542 ! l0, 5D11T0 IET. I r Dts nrEs. LTD.
. , . ,

S t,*PPLIE R: 009 235 3751 C. 170!! t.::D Co., LTD. MILL CERTIFICATE . ssris.. w. n m .n,.:.:y..nn . G w ..u..,
'

. .

CUSTO.\1ER: NL'dPO:tT NE'43 INDUSTRIAL COIIP. . ". c T *.Nfu l:N AS:!E 3 A3 33 .0 R.6_and. A - .c . ace t ._III.._gU-u. .')aa
.

A R TIC L E: SEA:1LCOS CARB0:i STEEL PIPE (HOT FINIGHJ5D) .'T' m.. C.w. .Fre po s21.1.-No . 6._;7 __ . _. .

"'" ''"" * ' ' "'""""''"'M'' v. . ia i |
NOTES

i, -

i.,ncis x....,r pr .. ro:,i i .,,y,s te
>!'H m"k Na-

| w.r. )rder <.r J. t .N.a.1. n.r.r s o n.
g

(N
w-v. w ,

. .".l;"'J"i3 YID 15312 24" SCH100 147 - 187 2 32P10" 5474 5024 A-14 ITO No.2..

. . . ,

t . .. .u. . . (1 531") .
'

2. _ 4,
.. . m , s . .-.

Jr4 T r% e e
U f r%,0 9

34 9 f .S 1B =3 ..

Jti Tr%1:=:3
r.r 5- - r,
P-.we tre F)
F.= r r r <:.1
..,n...,

,
.. . . .v .e z i

. . 7_ . . _.9:a'.'c.a.L'< !"c''"'"L%'y. r - '' . , ?" * ' '' 8."'s. ' _ 2 a ?;'+- '7r-'. I '.
_.

O, | l'' ~' '"'i( ! '' l I'.
- +

!| 3cor-_ _ _ ,
i ..

P S Cu Ni Crb . , pqj l - !'M Na '* f at
' ' ' '

L.C ] Si i mh--------------- - .' L vO
i o-~s r.r.w

II-at L.
;. .tn., _.

' F I''''5 \ ,, -r--
-

- - - - -

J.i.... o 29 6 - Q 24.5 . 42. 22 !... .... -:- 15.o. -': -
'- :- :. .- ---

:r- i'O 2- -+ - .- L .L-.t 2 c. 0 - ?"
.

. . . .
^

;?,*;~.,7 ~30 , _ (1c6 046 .050 .
.

' n|r 7-.O1i - 1351
I :!

: ! |

. g : --) g:e_6
: .r .. . . .

-

|
--

i... . > . . , . .;
- i ,. ,

'

..,2r"'' /.28575 0 12 32312011.'000} . g t. |! | ji
'' ' ~-

.

.Ti"[.N 1-7 d12 {3d114!01 I '53! 152.6 OW
'

O IO '5tA30.4 47.9t0 i
".' 03 : Iy 2 .b . It

0 ''
" 'n - : ; 13 6 . f.'':

''"''I.''.'~'* . . |i . ! * I|
e--

- H[
j 175.0 #'',.|* !i rq{

--..

| ;|27.8
46.240 !- l'O . 3s-t--n 1B C !13 :34113 012. 01C i b u.g/ , f. d..75.j!ed -a : - i: i: |: . : .c

| |*i _.h.1--.153.6O. $d o--m : 1: !: I :: | ::
.

* s; - *

.6 e. yag.7 --,

r.v .s. : .
. i

""r*= *o' ' * 2-T d i.l2 ! .3jn. 3 ion bO8 i. ;
i.

. . 32.1 48.23Q L. i 152.o
*

7~, ,,D7t3. 4 , .

vn.. 1 .
i

|:
; ; g | 19 "> . 2

~
,

.- : I! | :} J.
t+ -

;! |!
. . ' 153.3 6 Arvi ozfr. . --n ; <,

.: "t Y 2-B' d !12 3211 131'012!Old;S |i 28.4 4G.739 i i 15G.2.

;! : ,; :: !
- 191.0r.- iw.% ;: i:

s"n"t .: (T: Top, f :B Dot.co.1): ::.
|;

.

,

i c.- a .: i: [ ,:
,

| ;, e| i
. . I 147,5-<'

. : . .

!
|t !ie

. ; '| :: | : |i : , .
j*

- ,
. + . e,

* ';T,'* , _ . _ _ _ , _ . _ ; _ "' ' "i:' i .:" ."' 8.'n '. . . _.r .

Il .tr-se iir T- t 'x -e,. ,. . - .ti s ..m. u.''"i i'.'..'e
., . . _ . _ . , . - . . . _ . . . _ ,

3;' - ^*

I' '' ' .. |: '' .'."" ..., ;i- --
r. -o til.,ATTBT.AT::ENT : 900*C + 20*C| .. - e -

;*0!i.'ALI Z IP'J3

'?.' No w,,, qpM.L 000D I000D
---- - -it i; , rimr.,-..v .

-r.o .r, (5 re:r; nsn.) " -

'

St.r..Q ui- !u
.. .| [ ;2,

. . . . ,

j
, ,#

s, g. , p ,.,., , ,,y ,, , . . .

e.,.,, . . . , g. . . . .. .

a< -

f *O
,%d . e1

< . - ;,,..-y
.,.z ,;&._. . . . - . . -

-. _ _ _ _ _ _ _ _



_..-.___--__.,--_._.,._._.g.. _ _ - - - . _ _ _ _ - . _ -- .. - _. _- .-. . -~
_

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

g y,,g ,.8885 sus E W- -
, .' 48.000.07F3 (REV.T.F P .-

J. CONTRACT NO. . P.O.JATE PURCHASE CRDEA Nu..,
~

2C9210-Il 11/27/78 BEING DULY SWORN ACCORDING.2

SHIPPER 5 NO. MILL ORDER NO. INVOICE NO. TO' LAW, DEPOSES'AND SAYS
*

GARY WORKS . H00547 3 27 79 NB60360 154-15846 THAT THE CHEMICAL ANALYSES
*

'

GARY, INDIANA 46402 EEMfM EJE 35142 AND/OR TEST RESULTS SHOWN
IN THIS REP T ARE CORRECT,

, STEEL CO LAKESIDE BRIDGE & STEEL CD s AS CONT I D N Th RECORDS
>

LAKESIDE BRIDGE &
5300 NO 33RD ST 5300 NO 33RD ST H

/OF THE P .'MILWAUKEE WISC 53209 .HILWAUKEE WISCONSIN Sp ' P >./
Q.gDp

BY: ' ,

T A BELKIN
i S MGR} QUALITY ASSURANCE,'

l A / oATE
PLATES CARBON ~ASME SA516-76/1977/ SUMMER 1977 V gp

'

T 0F If4DI AN A [
ADDENDA GRADE 70 PRESSURE VESSEL QUALITY NORMALIZE IA TY Q,F LAKEq[PLATE AND SUB-SECTION NE OF SECTION III OF ASME BSCRIBED AND WORN O BEFORE ME,
1977 EDITION WITH' SUMMER 1977 ADDENDA SUB . **SEE BE

- A\ THIS .4 0Y OF IL L979
: MILL THE APPLICABLE PROVISIONS OF 10CFR PART 21 APPLY O

---

M NOTARY PUBLIC
i MY COMMIESION EXPIRES MARCH M,1982

MATERtAL DESCRIPHON OUAN. T OR PIECE N#@ % A
WEIGHT HEAT NO. BEhME@ $% M- LENGTN .

" ' "" PSI P$I IN 8' IN 2* AREA*

s.0000 ' 60.000 ' - 180 g_g 1 9189 T68952 01 W2 + 3 54000 82500 29.0
'+ * 46400 83000 29.0FULL SIZE CilnRPY IMPACTS FT LBS - 57-54-S3

FULL SIZE CIIARPY IMPACTS FT LBS - 31-31-39 *
o

PLATES AND Tl:ST SPECIMENS NORMALIZED 1660 F FCE Tl MP AND lil:LD 96 MIN FCE TIME
LONGITUDINAL V-NOICli CHARPY IMPACTS AT MINU1 30 F TO 20 FT LBS MIN ' -

,, -

'

X*48900 780000 29.0+ NORMALIZED * 648000 77000 28.0i KNORMALIZED AND ST''.ESS RE L.IEVED

**PARAGRAPilS ? E-2100 NE-22 30 NE-2300 NE-2400 NE-25( 0 NE-2600 NE-2700 Til0SE PARAGRAPil s APPLICA ILE TO PIATE PR ) DUCT FURNI Sil |NORMALIZED 1 EST SPECIMEN s PLUS NORMALIZED / ND STl; ESS RELII VED TEST E PECIMENS FOR 8 Il0URS FU u11Sil ONE TENSI !.E TE! T IN '
NORMALIZED CONDITION ONLf IMPACTS IN BOTil 0ND T] ONS QUAll TY ASSURANCE CERT REQ TO MEET CIIA d'Y V-NUI 'll IDN ;ITUD',NAL

M Fle3S RiiE^AMIMEN3VIHBisD fib {CFI WitT^II"IMEY3 DEG F llEATING AND C )0 LING RATES PER N ?-4623 SPEC ALO
< YSEUL J .0 350 EXT. |

[ u NO. |P S 38 CU Na CR MO $N' AL N V 6 TI CB COTYPE C MN

' 8952 iEAT 23 1D8 319 015 ,23 j j j i j j j j j AVG .,GR'.SIZ,-.'O-.0/2 |
TEST i)'ECIMENS STRES3 RE JEVEDjAT 1150 PIAJS OR MENUS 525F WIT liCONIROLIED lil;dTINiiANC COOLING. FCE j

i .)ID N$ E)CEID 200F 4T C 14RGE | TATE OF ! !EAirIUd AB )VE 8iOO I ID 40T EXCEE[ !L331'!PER liOUR .1[ ELD AT TEMP 4. IPR t 1 1979
I IIR. I'001 ED!TO 800F. RA E5 OF i:001,II/G ':0!803!DII NO':!EXC;ED 1,!33F PEli ihUR ! ! f. :.. . . d ..r.1

-- !, .

G6.g: :
}

: : .: : : : : : c
! j j : ( tjALI"Y!AS sUSA14C,k C1 RT y. N l6le ,EXP; RES J4NUA y 21 ,j 191 0 E-3 t/C' ,*4 2.S a * an.

'

Ji i i i i i i i i i i i /.!
' *

'

,L-002 0887 74-002672 KLY SAA 5400 PAGE 1 Of .
_ _ _- ___ _ ________ ______ _ - _____ _ _ _ _ _ _ _



_ _ _ _ . --_

[?' _. C E KTI FIC A T E ,O F T E S,T S \f P.O. BoKb6120,1,1:uston.. Texas 77015
dRMC0 Armco Steel Corporation T

~*

. -
.*

'
*

. .V - . . -
...'...-o

> . ..

c. .b.ie-. -o , . . . . . . . . . . . -. -. v . . e c .. .. . . . - . ..
-

co........-. . . . . . . .
, v.y..

~

TNS 6222 015383-6817 RAIL 'IP: 821989 8-31-76 7001293 9-29'-76 air M;.

* RAHOR N o. YlELD TENSf LE % % DENO HOMODESCRIPTION DHNPL ATE No. PCS. PSI PSI ELONG. :1E D UC1. TEST TEST
. ORIEN TEMP. 1 2 3 AVG.

.

~

STEEL PLT CARBON ASME SA516 GR 2 ''
Ih~I

73 FOR PV NORM +S3 SIWHT @ 1100*F i
FOR 2-1/2aHRS ET UP & COOL D0;U

'd
160'F/HR MAX +SS CVNL EA PLT 20/ ,' l 7
IS FT LBS G -30*F NUCLEAR MAT'L Il

*

To ver*P Asyn ntPV CODE _1971 rnT'r inn
WINTER '73 ADDENDA SEC III DIV 2

*

CL MC ..;
g ( ,, ,

'
.

2! ' 2G 2
''HEAT 67302 2-1/2 x 120 x 130' P57908 2 47900 7640 30.

'

L -30*F 15h /
.

g'

f %SIIEAR 20 20 20 20
*

f
-

g.
j j / . y LTE j 18 j,TO--29 7-22g 'g;.

/// P58031' , 2 49900 77400 23.0 L -30*F 27' 31 3I 3d /' 0[ '
,

,

% EHEAR 20 20 20 , 20 /, .; , ;t
- L.E 25 30 30 28 . ,g.

.

BODI PL'1S & "EST CPI S WERE NCINAL1 ZED G 1G50* F, "IME 9 TEMP: 30 MIUUTES & A::R COOLED. F.'

'IEST CFI S-QD,Y-WERE- STRESS- RBLitn.u 6 .L..00*F, unss TEMI : lbo Mm un.S-TTURNACE L'Dd1E.D.* .L|
: i(

.

* MAXIMUM HEAT:RG RATE ABOVE 500*F: IS0*P/hr ' ~I',
-

MAX COCI ING FATE D0kN TO 600*F: :50*F/6
. '>p'

r -

~,
--,

'

HEAT C / Mn P S Si Cr Ni MO Cu Ti | V B Cb Al N I '"4IN ,,

.23) / - J / R0t /532w MW'W // '

1.03 .010g 019 2467302 7 vo g77 WB-M 8.

t/ / t/ ./ .2[ //A/ 324 9 2-t#' O WDM 8[67297 t / .22 1 01 /.010 026 j / yaycf _ff . -h4 07 'no
g/ / / / / 387# 2-// ?hMW O1 n[ '81964 / .20 1.07 .010 023 25 JaJof of s,3% n. an

3a30 C- onJ .

c.7tj5 -

| | THE CHEMICAL, PHYSICAL OR MECHANICAL TESTS REPORTED HEREWITH.

AS CONTAINED IN THEf ECORDS OF THE CORPORATION.kARE CORREC
-1- LAMCO INDUSTRIES INC ' ~ U

P O DRAWER 1486
. .- Y gggyEL CAJON, CALIFORNIA 92020 ' ' " * -~

,

y,gy. /gyffpp.., . r uvaa.c.6 o . .,

L J -THIS CEftTIFIED TEST REPORT HAS BEEN DELIVERED TO A CONStGNEE OF M ATE RI AL PUR-
CH ASE D F ROM ARMCO STEEL CORPORATION. TO AVOID THE POSStBILITV 'OF ITS MISUSE, ON
THE REDELIVERY OF THIS REPORT HIRD PARTY IT MUST B E E RTIF t O Y OUNDER

.

res soase pov. serts
THE NAME OF SUCH CONSIGNF E.** # /a -. * F /eew= ,e .asa

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



- - - -

j ,f 3r..;|USs united states s.teeixorporation
.

. ,
., .. wo.o

s

3 ,, .S TD ' />,t,(,
-

..
.

' STANDARD CERTIFIED TEST REPOPsT
TUBULAR PRODUCTS /-f g

, , , , ,
.=ys 1 a

d m /1 /,?i~S12*i?P, / *i/ Wr *)'y ,957171 il33 d,.,
_

Y,,,r a v
ti? 0.,vU~D 5 l'14tf &f W 6Hik'- AJ'HE SA333/f,cinab s n /47{o; 2

" ,

Ovi h,,,,,! % 4J',7't/ Ooih-2 1 -/9Fu'SIMA S.
<.,........a....

A?/W+ ' ? 5~SO ~00C ,, u... ... 6 onota eso,P. , R -y 7) K c'. //m J
ga

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

5 Es/9 (';jA)a 'Y/) 54 /'i o o Y
. . . . - . .

'
''

;
,, ,,,,, ....

. c . ~ , c . ,,- ,,1. . c...c<.~.m....s,

h ,$ E"I- ,.,;[A,, SU' ..,i[f[.'. ",I[f.,;=/
~*

e .I,0,f,1,'- ,.$j-
'

c m'n P S Si Mo
.-

-

i tu; ... , ,e
/ \/ j W~ ~,

3 a[-
s' V ~ j /v1/ 4, N'/y52.2 .23bo 5~5 n o 799ao 370 ,23 9/. on 2L'/ . / ~7 Ck

/

_.
'

u. 't1 mYam . l(, L', -

. .

/
V -.

.159 iue. ii wn>nt . Tire- c'4Miy /A 'o2//Erri,.v7 fi" 'ti D AT~-
*

-

f.'3 of -

At's. ,
'

.

'7~/u,5->A S'- p.0 -/3.0 ..'l 3i_

. <

fo} 'jfb"R?- 50 ~ $0 -- 30 -- (N3 | *

$/ Yc~Q'm! b'i?AAisiaJ- .r 2 -- oW- .o1.'i - .a N V -

__

..

T,

---

,

I Lamco Industries !
-

P.O.# 11396-5817' --
-

S.O.# LN0902-A
Ch# P-34729
Item # 1 -

' '''

p'*Aoa. . . . 4 ms
<

.

.c .t.1.. m .m m.mm.m. .

.

'::.
:.- ._

.

-

'
-

. .

*:. * '

_ /
' '

G MZdds E n:oK. - M M~ !
' "

=

mserw -

ou cA..
s,. <Co. san - sCTys/2' .nauaa -

.. . . 4 ,,,. .. .. .,... .,,,, ...., t,.c. ,A /n . , , , A. ym _>
w. ...,.....,, ,,,.. ,,,. .s

, , , . . . , _i , ,
.

. , .3 g.

.

//Ef}ea aa amx/xw Q.,nwamo 7pwr.wm n ,, ..
-__ _ _ _ _ -



US8 Uaited States steel. corporation
y . ,) i~ p ;r.m .

. .

.y .~ .. '- - - ~ ~
.

, . , , ,.

w* . .., -.

s .,

'STANDARD SWORN TEST REPORT
'

,

, .

TUBULAR PRODUCTS

| g~ / SMS
. .

5 / 4. . 7.5 .,,..,,-

.
, .. ga ,, ,.. e ...-- n u. . .n . .- -- ,. . . .

A 0 | 4, /. SA 3.7 J-

4-eterh. ..! /.Aw_.u.4 L.,
_ . _._...-...-.__.._a, ,. .;; ..

/$ 00 $'~ b.I /Jf2~J. .hp [,f3,7,,f4_A 3 3 3_2 +.1,--
.. . - - . . . --,

nb. ~# L' # "- -

u.s.w.,.. -

S,. i . _ - . . . . . . . . . . ... . .. .. . .f.$. /. .|. , 0 2 ]| 3' .. __,

.._

zf_,;j,
. . . 3. 54. d 2 'l/ f~i| l-

. ,2
.

)e
.r. ).. ...... , . . _ . . _ . ._. .

,

. , .

.,_ ... .. g ,

T.* I s.n 5. T ":,[' '-
.-

'-- T 'T-- T ] -..-I ,, . i i
.n. .,.,.,u.,,. .

Mo||
, , , , , ,

, , .2 ,.' i o.. . y, .. .* v r -
| | .,fg ,, i i

.u.. Mn P S Si
4. C :f _

.. . , , ar.:. .. |s
,.

. r. ..i.. e.s... _-. 6p . ._..m..y.. . ..m . . . . . . . . . . . . . . . . . , . . . _.,
__

. $ N.Di!.I AI . kO/05f J E00$G$ 00.'// 2Edf . O j7 ,/// 00'/.0).0;/ 7.
_ . _ _chwa.

|
. : | ,

; _ . . . k, O/]S??,)Po 0.js'o,79a&776oYdoV7.Isc6_o/o'.|ot)}/6- --d,a'' | I .

i.
; .i ii

I ;

W}b.fL ay &b. . . . . _
. . - l. . . . . .. . . .)7 Jo/.009|ol.7|/4...._. -C})- . . . ' .. . . .

..

? I! i 'iZI.E-
, . _ _ y-. ,\ . . .) _' __| I' y-

-) NVW'.$q af ; -36 | . . ._ '.
) __.. . q.,_ -

..j .- _
_ .-. NZtos. $3//EtJR,t l7I IR . iI

,

-- i

I -- AO/J.J~9. - - - . 9.5...4L 077 Y, - ._. s . . _'. _ _

I
.,- - -- . . - - - .- .

../ .i i
.

l

_....i... 7/. i| / 7. |. 0 4 MI i i ! ! . _.t_ '
I. i , 5

i
; I

,

i .

I i~

N h|5<$ cVWY'f;a,uw%
. , o 4/! i _. ... i _!

-

.

j f l. '(J_ . ._ L. _ . . . ..
..

-Koffh 'sk _/bo_c.
|- - -. ......'.-_._a...- . _ ..i . . .- _.. ._ .. .U40). 3/kl]A:lA7}E)')) | l' '

le
.

! Lamco Ind. !, . - - - 4/JJ .; . /, J . 3. f/ .,0fp..3 - . . . P.O.# 11396-5817 |,

I I | SL . | /,. J. . cy7| t/ S.O.# LN-0902-A |
.4 . . . . . ,. . . , . t ch# 11-81226

- - - - - - .,

| | ,
'

.. . 0 5.. ' d,7. .o.}fl/ Item # 2
,

.- - - . .. . | ..... .. .

Ww 2J
| 02 AUG I 4 078 3j

. c. -. . , .
s! ., ,. a ,.g;,. ., , .. . . . . . s . . z -,.

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

,
.

TATE OF . . . . . t. . !,1 - g i

-. .. ...)..bW
j.

OUNTY Of . . . u ": r., / L *N***
.-6

.. . ... .ni ma noi y senn Actwinma To..

AW, Di Itr.15 ANIL *;AY!.13 t AT Till l'lGlit:t S SI T I OHTH A30VL Allt COf t.
He .A ONI At 4 O m 1Hg Hu:nnog 03 1911 PANY,filWCitt" D AND S'.VOHN 10 nt Ulti ML ||HS

|g h;;.y"^.' -A"y..':e.h1" ZE
- ,,. . . w.c.. :,, -

b A c-1E ./.p- n),s.? / 'b
'''I

_ .t _ _._ _ mianY ronoe
b .,,.p- --. . _ . . _ . . .

// p
e

.em.,,.,.:ir,. . . . . . . - . .....a m,,,,oN .n,nt.; , .

m. ,.

e - p,g. 3. 'M.3M- Ob nt7 w .,.t.,,. ,. , ~ ,,2, .,. ,.ns., -c,, ,, , ~. cm- ,.: g. wug d -{2.30.2_ g- on , s. ., u,,., .c.. -r . . ,,,,., v.e .
..



M.Nbk. CHEMICAL.g,h.k-
~

. .$ W$g.
. .fCl310N MANUFACTURERS FOR THE PETR POWER . NUCLEAR lNDUSTR)

". WMt.ut .Afs wd.3fu n
''-r%x!*' "MFnk **.s wn.y & bygge:C % g g y ,

.
M.h- "p e, ,Y:-

, . s r,MiW! .,, 713) 675-43412 -d. .*.M ' 7809 MAR KET STREET RO AD it a HOUSTON,' TEXAS 77029(

U . .N.,.Ni|, ?* O N-:'' ** ) '[S. ) ' .< [. 2 g- .g ,
~},f,A

'~ '

.. ,

'Cust:mer.** gg '*g*.y Date Shipped . Date 2 8 77 .y" |i

3,Vj%i,(k n . . .
~ ~ Customer Order No. h; ,'. -r.,.

9 ;},g Our Order No.. Q:
- t

. .,.

IT E M ''* - -9 '' ' DESCRIPTION /< SPECIFICATIONS ~[ ' ' N* * '
* *

#.E kh k.1
E, M D % ,R . ; .i ,|.7 . . ' -i/t , '.,.' ' 7 M SA350 E2 .gs,(,ggj(Qfgig{{- .

; 6. .s
,

. Ditto..s, Ditto.
. %. , :

;; ,s _c.> ..
. . . . . .o . - 2~. . .-y ,. , ,. . .. -

.,

..- . ' r{. s .m. -
..- . s

: e. .. . .

- *
..

--

. j~ -?.- s : *~ M . '.y
. ' . . . . .- :g'.: , Q1,'y:;.-~ .* .ff, .'1. ,.y 3..3. *R . .Ms

*y ' "1-

'. .: . . , . . ..

j.... ,,
. . - .m,,- ,,

. K.. ..- g . " .(,f " '
.

, , , . . ,,.y.L,'g.,
*-

,s
.

, ,
,,

.

ITEM * HE AT NO. ' CARBON MANG. PHOS. SU L. SIL. CHROME NICKEL MOLY CU. CO. OTHER OTH

. y; 5,3..
7 -. . .

..- . e LD-" * " " ~ " ' , g.,. ,;;. ; ., j ., y, , , , ,

; .30-AW'.o3s ..,oso , . sc-
. / , ) 4-

9.@;
* --

,

783P.332 ~ ;,24" 1.28 .o19V .027 .2 W charpy .50 > d2d'.d .'' M
" V

' '

m. . a >-
(6 ; / /. / f

~

e.t. .3% 1.Y.L .035 , .o40 f .3%7
.amuw-aa <- -

.D.D 0865304 .2d '.stf .cif '.024 .19V#
Charpy do*r "o-81 52 w.$ '4.

-
.

, ,, -- - -
4r -A w...n .,,;,,,n,,,

-
- or.-

m
:- ,*

. ' * ~ . -
, .. ..c

ew.:.;. y&
- .

2 ,, .
.

. . . -
..

.f j. - Requirernents AJ W , 'J a -/.f. ;f., _ _ _

. =

J ., ..f,. . G c -,- - -
. .. > 4.y . :pi. - gp gs;.

,

,
. . , ..ITEM -

' YlELO PSI TENSILE E LONG ATION REDUCTION - L..H4RDN ESSD.
. " ' " * " " " -.r .,; - n.

5.5 3os ' / -a70,000-95,00r - a 22'? /36.000 / -- e- 'i -a =>

.P 60,100 [ 88,800t/.. 31% t/ 64. 3 V $.2,$1$:.%A,,,a

~ s. amuw-a= 36,000 ' /. 70,000 95,00p.,,, 22% f 30% U9 ,,, UkMD[5k..

G ~

s7,s00 V a2,ooo / 3os/ e7% V,- wiWiMSA tua ;

[ :,T , Requirernents , ' , , ' .%%D ,$h , .,

*

, , , , , , , , , ,,

2
Actual

- '

;.y - *4*$.u~y _.:
-

.o 4 .., -

c..4 e

Requirernents Y, " *: i-
'

, , , , , , , , ...

Actual . . . $;; -4'*

''

ITEM SPECIAL T,ESTING q.QM -^ ' N

-- - - - We cm.iity exm the ecove '.s.ui.t cceplies utth Aw.m. .%350 Hea.t treatin
in acceedance with ASHC SA350 22.

~ '''-''~~~--'"--:g:-<-- e,

. ,

Above fittings are capabLt of withstanding a hydrostatic test 'EN
prescr.B od by ASMC spees , <b ,p fs- 2 / iib'Che above fittizqs occplies with ASMC Section III class IC'1971 with .vid
M than 1 tinker 1974, & f gj 7|g g y f p g ,p p f y p y g g

a
.

. :: pug /ms m e m 6 s M' 322R2-26.'

WE CERTIFY THAT THE CHEMICA1' ANALYSIS AND PHYSICAL TEST RESULTS APPLYING ON HE ABOVE ORDER NUMBER ARE CO RECT AND TRUE TO
THE BEST OF OUR KNOWLEDGE ANd 8Et'.1,EF. gg d g. / ,.

b~: !* .. . I '- ; - . to
METALLO

h877 |fN O. WWWhS
. =orn' eno outricrtmo eo t>.v

e m.s

M. |, , 4%1%. f . .@| . , d ,. ,G~. i ,,, iff

*; o 'L e*-
-

u ea.h 9 . i&a
.

-

'

...e.,,,,.......,,.,%,a..~* %. ww7.C\ w,i a 1 s an:. +
o;>

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



OUm -!, )
' *

:: C 2 :
. 3I~

't2-- .. - . . - ~ ~-. . a .

g$,)s
:=

.
a - - - - - - - = - u

d $' O } E 'E E E E E E .E E g i,@ g p
'

g
%g_- m a- 1

Izw t .s c : : ;: : : t - - =<

g m 5Ys. 3~ %mu <

't .g 2 y .

.
y

4, %s k.d
a

i,
, ~
i : 2 ' i- * : $ . .u e s o, i

$.h-fy; -hih $ !, $ I.!.$. !
.

$g
5 :s .

*e 4 a. z . .

)-g ri: b =

il tg = a , 8 1! 'd 2 i 9% is

!!: D' S3 $ !! ! !$ $ j !h,8 !!! Q *- [9 :!! ii k : 3'i
-

y
% E00 .u fs e !.!.! !t 1 4-

4 % <

w{.% il l 15i i 5 5-8. e (i e
. . -

i >

M a4 c i l.E E E 95 ie I i
y c.t 4_a - .

n( s s** 11 ! 5.
.s "2 : : wqea s

13 e *n:1w 8
.

s t y euex
: ;. i. i s

-

( v K K Kh K.ts %:-

%s e
: :i . '.
un : a. i. tj- ugs i s t , t t tt ,s ,

os =! 34 L 5

. . -

D g )' 3 % cia
.s t h i% ik (a %k5 E

i $' p! ! $;@[ g!E t- d V
8. i.j !

Sh a ; 3-' g$ $:5 g
e.

$ i
5% 3o . s s % '0 ca 4s sz g := 2 : : :s .ti3 .:-b1 45 ; ! !!s.

e : o.s: a > we s> ~ s i: iv i .- 5:3z$ EE !i $$ $$$khk 05 ;Ii
, ,.

e j j,i
r r. . . ,., ::t:. .-<

ss !! a ;.. i ;. i . gg.s
-

Na i:
. .

==: .;=. g/ : i6 i i :#:62ded6i@bj 22
8mg

.. .
. . .

ji1
3 : .

.
. _ .

.

94 NN a4 *M
'

R
. o o

= 6 : 4 9 *4 9 g % (4 4 ?
A

?. A % %
"

, % A 2 S ! R
o *

vE y . , e-m .

ile 4 A
p n i s" a. 1 9

w g i -
'

_ah2f& ) 7 !!s Y}. e]. q $'
' i 6T -

%w
'

,.
. .

z. ,g ,3 p q % : sA z A a. yA : $ <,

'C ' " <
E L L L L k ( L k E %

)g g ,c i x e i e i s i i e e s,
< s. :

z I s .

!!!
o a ,

.}. ti .$i!Y'$ a4'O,
6;1,o.5. ,iti.: 1t 1>s y +

t.,.

? ?: R* O., i ms t r. .: t* Be
.

6 . .i!. Ol -:
g ; s

b N;* hhy k< h= -

'

_,
w m .

'2 m " .

$
* *

at s

r -

,' tA

' 3. )9
.A > '

, em.; :. . . . . ." , , , .

e goa e
-

ay J ,

$$ E
Ys N $ 1 i

.

h4S , , -

i t :

22$
;e; t ; t t

- ie

.z t, -

Di sN E! {
.

l 1 1 $ !1
-

- - - - .

E 's_g
p* w : w s s - : :a 3 xw -

* * ' . IN d *

5 5 g m s a ma " E' a

ka@>L
3, .- @E k 0

-

I88i l h. 5
g'S A

s * = .* * =aa s s s 4o% s
' b ,gI .I'g s a : ;-'

.$ 3



1

%

ot % % % w % %W w,s ( R ! !* g
,, ,

.- - us ; . ~n. 5 5 s
.

wg
*R C ??' N $ f h[7 ? !:2 . e.

%ms N-;.
os s s , s s ' p g. m 4ae s s

g := ba R
d

-

! t.-s : t s t t , o ~ < < < 3 h:N i $ f E E ,5 ,$
$ g

.

I i & $ i,
}' ;s

s i e is a
%a a

!!. (l ll il si JE aE $E !ah Nh* 6( 6%ks *
ih 32 1A 15 H 1 3 ?? Il 1 19 ?R I4 li tt s! ?g :P

s s -

s$?: ( Rs tsq4 qq i (RN [9qi e q u: R
g.s!. -

| 5

1 \%% % %

kM
' ' .% %c *

fo y b
x. m N c. !,

-

Ec g
W

'd ,* : % 3
p

4

j- - . . . = - , , , , s s%%a aa :Ei ! 1
:$$ * I $ D I 3 I3 s s %

# # #{ y I 5 i $ k
.

R f
'' #

.p .-

j p[ 5
,z 4 > > g s s i3 g D R + 2 .

g 4= A J ' *e a a ; a g . ,a,y w; s s - s s s -

>*L 3 D 5
fh. b '. b "

4 3 ,

:f3
*4 m

i Qi = :s :,
.

j D | -| |*.'=
; s

i 5 4 (E7 4 = 7 74
'+ ': 4 ,

s ; m , n- n ,.

..

,
_

N

% i s i
*a

o idit
'

! :

oM st k ! -

d oc SM f I .

D E0o $ m' P!
=a - t '

-

r se u -. .
*

O h*
, % o
a g : - g Ch;- -

Wi d I\ E
E

k+N
Ljb

- E

*
,

i I, a =
- m n-e

.

s -h 3 E q
:\,

.o >g3 .- -
' f !. I8 -a m. s s

@ \ d 'fE E 4 -
'

O %
q *i 2$ %y NI I '' 9 .C b

v g,

O
Is 'k, .{O L1J VW % % o' s'4 i

' '
'aN q 4 s g

k N by *% ( 'k Z-a- i me s n a w --
,

'
n

k h C C, e-r i s :e o3: z o N -

1s t LLe - Z- -

z 4 E. d 7
'

- ^s s ~ - . v3 gt i k R 9 *{3 3 9 M O, ,

-

$ D I 8 E L)
~

$$ E '

id
t . .)4 )~A, ..

s e
*

6 =. c. t

r
,.= - s n~ s

i a-* .
5 7 t E I $ 0

5
-

5 8 : = - y s-
.t. o,



51 ? i ai! E !! $1!{ 11 i 6.

, 3 g %, w y j v;. i ! }Mss ? h a d a
' "

E
ma s s

eD: .4 s .
a ,v : s cs , -

o~ 4 ,: s 4 * , s ~ e g..

d 7 : dv N k k kk "(' 4. A !' =n :

( "

x x x x = > x x x t q g i ; ': L L L L t t t t ti, x .

g ; ig-
,
t ! s.

d * O $So n

a at Oi l h,$l )E
D' t{ '% i$

3E JI4 EI- &
4 'h;L

) t. S

* tha he :: t n J js s n 539 (p hik [ h of hg *(
=4s

k,;h
*-

h k k k i k k k k N#

o 1 t
-

e
.9 *

% % ! *

5 h i ?
a? % ~

t-

58 N rw

of % c - ~

h3a d W 2 * ' " * * * * * * * * **

$ J

s$ 8 I i g
,,,

ss s s

.E g i s, E : @ * * * d : 5* = = c* N * *$,, Oo j
$kh 5 % b k g $

: A :: a = .
*

Eg:g
: a = = <* c :

a ; t s s

$'g
-s ;

Y8 0 0S d
2d* 'h

t a :
a s Ex b ' : a

{u} g
s

* 4 * : 4 sgs s Mi C
E I. I ("4 k" k |i

gw , ,
f 2

.

h k 5 8%o <1 e v-

4. a:< n.O" t
'

s -

s "dg
o u -d

,yl I
'd$ '-

3D 0 f

b
'

e%4
r

' f :o,_ 1
;r p' s t

g_ - -

. 52 ( N o[3 g | E } i - {, '
' . - :gjqI i. V i"

k ! *dy4 .t .. iY
o

!i * ,4
9* q]h } d I

s , o, ,

!\
s!' ib ,! ;

a e% (3
; --

''j'gj Jk S : R4 4 :8 <

j jo% l ii 5 i |\-

E 5 6 A' -

"

.

O

_5 g 5' .x % @" m , .

N' !.D,$. !.I $ 5 k H
m .._ .

>t g et
_ _ _ ,

:: 2

; 1 e
.

o W:
.

9 n .

Oc --- - 8 .

~$ 3
0 0 5 C O

$# ! 5 $ I Cw
d[e

l
,

3 ; --; M __z$f
o

y
" ~t g

e g: 9 U g
o s( N Oa

g g
I 4 ! o rf ! $zoJ.f } %

# * - -

g

, 3; , ;
_

9
,

i
.



s . - -

g.
.

. . 4 . g . .lh. e.t.t f 9 !__!$I E ( 0O ett!!!! '

s

o -p.. . . g ,. 3 3 . g ., g....o-. . .

.4 .

,, 3
.. .. . ._.. , , , --,

S s
6g3 s
t .- 3s .!-

. - .

sfi[!! ! .% se !!!.
- n* .,

i i h
__

.x [h
. Eig[!!: -au-

-

! ( !i:s
is

--

d .s .-

2(-
-

ef il |3s g l)yN;Y,4 ? !!1 !~ .R 3
j E ~

!!TQ $''
1' !pA = r-

'tg19
= -s

a V 1 rQ sa
s
s .u -. *

',
,,,

i'[* Nx i, .< . eb e[3 I,
',

b : . $.
-

Ii .

(%g::;i.:.
* 4

'jj d' *g! it
.; -

s'

t. t
& i-) 'J - t !. !. !. \<~-

s.1 3
' ' i 5

g
-

g
j $h 4 5

g ' }A
i

t k k i ?

,

$ ( 7 I I I; 's|-| *s tw n g
'Efs 9'is t

.5 4(:
( A 6

5:w ,N fy N h t {s :
-

, : ,

:.g .c 5 -: 3-3: ,

, is -j L ,

awa . Og 'g ;; j igL 4g |; i !au='.g
|,

b I s r a, . s r,,,x om .. um.
Ia .w ====g :;..

, t

|[ ;h.!
,

kk ".T?.**k si j 11j !k *7IfI h N 1-: . -

;5 LL. ,,. ;';; 5 L*-.-
<

14
'

pI :i
.. w. -

,,,

8 'g 8 8 8:;
I ti: :s ;i ' *. y au-

g\ :. . u.

:::u. E . t i. O t = v, s

f! $i
4.. an!,f

'"a """

L g ,,

a ,ae :: ..\..
,

y s -

d.:
- 54 .. -

.
. -- I! -

s3n u
*:S di - f.( .. .- - - I! s3 }

.
. .

I**

| j% ,__a...u= -- ;5 -- . a; * |{'| ,

au= si .=a
,

-

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

*
e ,,

ho A s --c :
> 5 e, 4 a s e s x7m % < t - a m o b

-

" A k N 8 6 b a N,s M i
$

OA 1 o Oo .

k k. !? I4 i ! N $h j \lD
t 3 a 11 %r) ? !"ee

4, 3
p. : es

=g u -

hP
o*:m~ -

g os =- % w :
bg , )

v r i. < ,, < < < < ,. .. t m m ..

k C A f. & & 3 3 i & F F a -t y g, |. , .
a -8,

o. :
.. s-,,

cr s s

h* '?{t w (. sh I 58
es t 4 s * 5 )t *u i4

O $$5 IlL

(< -s'* ? ?g(ae(. 7
4 I t %I 4E I l- $ ig ;N- E

*o
9 n? *? >? ?i s A '

R. o ( $ t osgwu e?i7b ; !! ! sg
+ t-\ g

-

E
-

s

'

r r - e
. fj <

,

.5 :..
' ' -n % Ekg . ."g R

BD N
) !.

U
d * 8 v * * * $ * * $*# * *

', n E9 !
' *an.a

at a : a s s s -s %33
~

33 g d e d a 4 *a e *
, a 7

%'g :

I :2
s s s

i tEj{ 1 "
4

zt it s \, 's 't i .e- * * *>. y gg { 4 * A = * *
f $g a

s s ,.
k, vk 3e

> D4 g 8 h :.
* *

1 ? .. 'sn '-

k
*

!* '
,

,



,

* ' g M
_

, *
.

~ ~,

.
'

;, ,,p T
-

c *'
,

. -

g ' ~ , .
_

*

- *

# a, ,,.gP S , , e.
n. . j

' - -
-

[* My -'

0=.nA
Os ,5R _* *

m S L" o
C0>wrS

_C*
oT -1OT ,. . g .. .* a T-

*8
-y ** .! .

i

a. .
' s.t

. *,

4 i* ,:.a. -
;

!" oa',n

y, i O
-e

* *

, ' - * .
.ota, ,

" .. -L .

4. ,. e
- s, = ,o'.

y .* w t
a* p.* u , " _

' i6

. ~..n = w. , *=2a - ,o I/,I
I

o. . -
, i . v * _

n's 5,.

.
* *

a.1.
8

e. s 6
.

~ j'we
.

u. ,. , ,e o.

.s ". * a Iee eg i. *.
s.

s, ,v .o.., n -

t v
c W. 2 ,o. ,

...s.. . *| ,. a

n a. e m w.a.tm -
,,

s , 8a2
. . ,

t 6s ,

X- , a,m,A- .
-c ., ,. s.3 'e

i. 4 s m.
S - S e. 6

'1 _ --K / K
nn , e 'e s . , a .a R ) -

'u,m, R
. . < **ur A 1a i

3. < ,H m. /
A . *s e* V W. _y, 1 E Ei,.0Pn R _- R _

gds
a. .

.w|. i

-

-.*
,- =j . ~ =

v ,
o =, m

v
.,."
. .

.t, s - T c.

m,~.s.
4 /. -

.+,*i c -
f, a

e e*
-

,f.,*. .

. y"
,. w.

. ir :

.u -g _
, 4 < .,

o. - 'f1 *o ,e

~ n, - a . o e o J
-

, !. d-, e - -
, - . ',o - - . 'v. 2 g

.

, . 'g '
3 Sc. a/ f

g3 - ,

/ J, re .e, u.,.
- i 53 4 .

._, , *
*i., 7 > h - .

n *> ,
= , *.

f, 4 ,,, '- ,.1s > t ,

.o A . c - f ,s .,

,g.- . n _ ar,,,, .
. - <

.

7"*..T~ , m y .., e j f ,e -.r , . .

,~ x.~.
, v *r mt
, '

., e

.

. .* *s

.~ e-. g-

.

1,
.

-
,o.., . " e.

'
e. *, *.. *.op ..

p'"gn
|ga s.

a. .

m ,. '
'

c,i $ t
. *,

r
.

. '
' * . . . ".

a M u *
*.

[* m L

I
| r* f

py $ .i*
. M , *i '.: e

.gt

m. ?
,t

.

m,,
.

~6e c. ".o,/

d'I ' a./ gg$

f
, .

s=fd . o.
,

A *. s3 i
,, i| | C c.c.f. ne

.. .A u A i.T a5 -
* :

. T -
.

D D .o P C *
.t i &r

A ' eo E : EA6 o ' P
.. "Y |J , E YE

s- '. TT f S , o. T i
T

!.I u-gch l ;. ,
f

s, f.f . , *u .r S T .= TE *

- E

c. - * c. 7,
-. *

' p
',

y. - C .CT, a E T.C, A',.f EEo 0 F
,

0 , F
c.g /' .m

d

T' .
. E

-
t

;, , h
-

N . o.
. . ts

.
, .

s D . . :. * N. D
..

D
. * 0 , _" * .

,
_. s' ,) ,

.

: ,g '' ,, s .n A
.

,,
.

n. . .=*'
* :. a

T . ,,,:.. .f'f f - *

t.Uuk
,

R. e|'
t, '-, .

u. , . C, n,t s C t
,

g*u.
,

.. u .L
,

- _ _ y,wA ,

, . .
~ :L

j. ! - , '

c- !i
-

,
. -| t

. ,

.. '
.

~..
.

'

-, :( s .1 ,. ; ) l
< i' *, ', <- i.

.

.

,

. -

yp d _
, e

t
n c

D ,
i G ee J *r 7 i

a
5 ):p c. t,

R s

wa. 'c K g
=O f ,j

a
n

D C j y . p

o . "t. -
. | -

t g;oE < , v g
- .

E R . .jL p

o .

,_ g . [ . .

wY . = t ' -

/

f 0 .
_ -p;

R . r f

H . g
. on

O / ni T $
'

8
v

a
irT uc , y r

g j
E E ,cRSI D0 4. % y

.D T

_ y 'AN
,

'
D 9 9 7

,

C,L#
u
mo' 9 m ,y/ u. We,~W

o, b
, R ,

Ot -
i 0 ~, T *,w 1 C

? p or
e

2

>, 3E yg| - ( :P > -

u. %,
. sy A y

kF p* -

e n.t -

|E
_

c g P

n se /~. r. e .nL

o v. gen J. a y .
T

P xA Y r r
3 m u , fa .

ts ~ va o
., s _

e 4 G
.$ "

-: rfi a
t n n TS "d de ta e ~ e ,y ;n /nNA .

>
.

fgV
DD ~ mIPr . $o 4 ..

"t r -

$ y
-p 6 . Rf a e

Ef
.

r v P O

o f a.
t s

*.S s .$ -

i

u mu. O
A E e

. y'C er T H s .

3,
:

T. IO.

PNn. oR
a ~e We

8
. *R e

P* .l
Da / t. NIM s -

-

5 //a J 0 a
i, .# A ,e r, sr f , *L 9r P r ,

.NhT3
E _w f

ni / ne-
t n np l .

ET .v *se g AR ~*i e A A Tu uP e u An L / f
a :o A # sum e

E
1 ?s J

s iD ! ?
'

J y PC E ._
T r

J' e y

R 3 W J O .

L
I s. t t

R Je

s
I

.

Cf s f '* J
'

/ .
T , N f

M

I

w si C CD * d dn
-

e

uu O a .m n Ae. T

- +u.E C 3 9 f N D
Eo

N. b L Q 7 h 1 f E- -L _

te R* 7 E

-
ru A A l 1 67 a s,W //I L-# l 4 N Oo o- C S / l -/ :Ep v- 4 3 e sf

CL t h W M
n E Pr

w o. 2 T , p

N s. - A
I s, d E?T

e c. 0L
F ,-

--
A

~- H N.
'l m .

, *$s ~ ,s
M~

.
*

Q~
m "0

/
~ V/ F '! ,/A f

a. - -8 s *
' a !' * * ' s % . >tt

= -C s c /*
' s - 3

m. $ e$m
- e $ /8 a - c

a - _. E - _, - _



MY. i ita%W > R With : S / |. .

ac % e- w % < 4 % d- S A s. s s q % g
|

., ,

'(t % h.d ! $ TS5 ? 2 !!, d q td 4 4 5: 4 4 m; : : )Ks
,

,do *t
4 et '

qA ;: % c % 4 ;
s * ~3 . . s. o.

z x ( ; he,b( -
: : 3> a r o e t L ' : g

n , u a o u
s 4 & K A A

s x j,

(' ? 4 A 4 E y g6 ;g. a s,
. . :

-!
). .

!!:! $$M k,$!h !!!! iEN b !i(hil,(
@bti ( Q4 tiWh 46 j i! !q$d

: *
j3

s 44 1* ! t
'

* 1 $ Iei e 4% ** * '

4e <* *
.

'

i N}
.

'r i
Er 5 in

dj 2:m s !w , , , , . . . . . . . s

f g e se-
y, '' J ts, a 8

3 1 if a % s I R

{{yL
~

y { t { t j j' - * *= > > +

s a , , t, .y
?s : a:: a a ,- . . . a . . ...

l '- = g 3 w
s s ~ '

j_I s xw : .g4

: d ss :i 4 5x ;> > o = .
b % d i !4. + u

;- : 3' 4: '? 4 4 4 4 <

. ~. g

!.
2

e ws -
.,

.

er ado 3 311:1 J
831N33 080038 i

i.'O 'l 'N 'N
-

hbT-
.

' h g ( i | 0, ~ : 3
,v ,2 , ,an g., ~

!IP gf@- pi III
P .h, s

itu~bh
.

t .,.aa 1% o~as,, tot
, .- - c| jt kkh,b=*

'$s] ff
_ .

k!hi@t.7
W- g,*

I -
'

C' e

p'NOi d'$
iD h

-f O! M If h 8I IF f D :

,

r ! f O!Qg g-t d nM

'$ih k el|!"
-

I! ti ! ': i
@s

'

.k
r i

-S $ !! i
.

tr qh ;$n'" Di t;8-
e-i_ .c

ilMi, H} 'x: :
9 a- il ' ' *: : 2 ' O= 1d''

%n--''; i. in c 5 -85 x+-i- -

as 4
- e i '-

2: 1: Q ( $i
. * !w, :io t ,a .r

-
2

-|e40 .Y @! h s' .l O g
,

I ;!i$j F i'--
e?

j O
-

(

t E hii .

$
C I $' i A s * ' i gl

-

'
'

t
--

'
-

*rc
L> : +-- b :, A-: * ' .

,

" 1 ! E *"

h i ,g .' 4 = 6 h ,f

!
M,{'s_%'9 g; i v g ; l,aispergd- g!| j

' *"f 3 i -|!:sv3 1, 4!. v
-

1<:
.

a
i

_

.

9 ,

e
,

O .



.

.

.

_ _ _ _ . .

'
-

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

W N T ^'' f c. c f_rl ! M,a27/'7/O,a c. Newport News inuustrial Corporation
.

' **

o sues.sa,y or Nc. pan Ne.s sne as WELD
-

# o
j.~s e"'c''*A

= "

j "**"/4'i/ P3 - /3 ewem / 8*

h ./ m </.it --r a ~. m /u -// r-au wHISTORY RECORD m, . /4 m. <r. | <-c a 7Ar '- - 6 '.,a e6sca

.= arvi .va, ? - 7 7 4, .4 *
.

Jv. oe.utN un.w av. H a v. we to Nu, /./d- v - #1 . . , I t "yc,'.3.a
***'''',a p.. mete .a c e v<,y s

I.d m. 2.a r .s**
2_8_S/d 7 8 /-/d- 9 49

.

.[ 'I
;. , g f { *

g g,y3, .o y y f,y, ,/

.
M7P.7 c//f5 ' y- ,g .,,,;e "ff, ,,,t, f.g o ,a , , , . ,

*
f,

Loc ~ Tao = JOINT TVPt 80 0 NO. ,1 i g* , ,,,m,,,,,,,
YS7 A d -ND- 9 1 .* *E '

gg g
& E 5 '7 6 , ,L t>' ea. , REMf;RKS,* # ,,

. S.AA S h'* / Ye n dM* A e vet.. f Ns
sass asArt;.iAL M Q.eRisiNAL ' O cur No. A /NA" /f/ /h* Af 7o. r4' /*3 vac as tf 5.c/c - !!A o / Apr

eTrea /# To Tena /# at PLars O_ O REPAIR N(1 #* gg g 4

' / .- 3 TOP
'

,
jf jf ff* $ "T8. asArt TvPe gg.5,6 - 6/e. t** Sr#-S7/=-Ir# /** f 47 y 7, z SO toe 4 ,.

e c corrROL NQ -fg*,,g/A// p(p p ff pg/i d67 4 SPECTOR DAnd d
g

ACTUAL THIC. /, [p_3 MgT UP * a W/ -e2d-7.7 ,g
atrc.s PntrRiissst RT ( F NM - * I IN*

"N t,yan no yw,c , , , , sur,
TYPE 182 5 O C CDNTROL NQ REPAIR NO. * HT. PAS $ TYPE ONSPECTOR DATE TYPE $NSPECTOR DATE * ,1 j .$

*
, ,

#!* ^' .
%N

? i '',//, .

l.* %E A/ .3/7 W%'4-de&64 $$ W r ,, . ,; /,> e; .ty et , ,fAr/ T//*

enrosa,e. ets. e.,gst e g[M' As ye4 Mc T7g fAC( 6.., cea NODE USEDe
7,,,,,,,,,,,,,,,,,,,,,,,,,,,,,; ,, . , , , , , , , , , ;" ~ >f. sfoe ,<r .Ah .%r mc c -a-="= U".**"'*- ,,, m . 't..,.,p.o..,,,,,, ,,,o..,, . . -

jgrgpg3 Ma as y 3 2 g ,, 's, .oor osv coe .s.o.o0. s.o .cos tr. syn ..o ervem.s * 9 |-! g/ [ /f. 5 /Op I ,yyy r s> M #r
_

DEFECT TYPE **n'entm 'g- 4Vf.',",M*|, ,
%

,

56 '
, - &, -p , /~/A/#9Ae >64= M7" F**r v Aes t a- a . . . .a 6e es c o.c a.a ,r . . c $ unio. etsron.se er g pge, e, t . eccoar

sp2t44 Js/3' J ed b rY . .i s . stave r ves'. . c . c'**c n /) ,
m-- w,se fT ff **o e*Ls.a nr * * * * ' * * * - * * ' ' ' ' *- 'r td.D/ -- f 4 f ,

q 6 6.c. o, e vs.o. g ,7 ,/jb y[)tinfr/ ,,fQ ) f$ # |? ! ? f
- ,,_;. - , , - ,- , . _ _ of p| r '

I -

] . - - - . _
-'

'

. _ _ _- --

* .1

| U.LTRASONIC e.E,S,T DATA
-

focj t,A
T '

. roe mse . y.1y.7e
- -

.. i _ . . ._ _ is._., , , , . ~ .

f ree.A,taa., tea. Ltsry2~ip erv .s/r * ' *"
,

- r ezas->r ff

I ITeesca.tsi. 9 .u,.
,

Paocteu.E Test nu.r.ct e

I sis.U53._, s -

r -__ m , m, m < r, , ,,
. i

- ]. ,
- , - . .m -

r,s . < ,
,

., 1,, p ; -- .y.,~--
. . ., e- s,..x. . ,, - -.n e .

t u i
, 4 !. =! M i T~,, - a ,

-.

. Rc,wS ~"--
[ t '1

e fwd .

|.
fj _ ,'d |- {. - 7If *

' AFT *

', .(
/r-

i ,> o., , . Tor ,r-
_

. .

RECUR GENTER c' !'"I'

i
'

---

I&ea .r.x
FILE COPYm i P=; -

a 4. ,

| .anat _
__

. . .

, . .
--

.

~
. cs-ae .

-i. s | L y =>c usco
. .__ . . . .
! >-

......,o . . . . . . . . . . . . . , _ , .o.,c ,.
. ,,#,._. ..o,s. . . . . . ..o..., a t~ - -i~~. -=-=

..- i
.

. . .. .. .oe_.o.,.

I' o - 2 DEFECT TYPE e . * nm* on ts.s co= Mase w .

. . . . . _ .o.co. ..o .co t... L..,_ ..
, .

"** i
s

' . c enio sg _ _ .
<

*
. . ...o.a , m a..., . . c 6. .o. era,o se ev ,,,, ,, g,, .r.ong, ,

-
,

. comart ie a aN Accca sece owo.arRoctouRes * - et c . pe=osevv

,
[,

-

dea. 4- 2 f-L s.sv.t.=s.La==.a i.' ..

vers. c.ca.ca i
& - /d Y7-/d 5a . t.ca os rosso. . g ;

*[ Form S.est
" *' "

\

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



..

.

9

@ NeyrportNewsindustr Corporation
*

so is.o ,oiwe.po,inc.,smocoen, NDE RECORD ' -

'* ""'* W 6 M S *,2/J 2.14 2 H s** fy.u.
*

,gy a,;o. .c.pgpng c f,b,,,,in.~g*c.^uf~~ ~ ~,,,'/6 -// -
'

soe * ot no. o.c .o. mE v. -n no. , , , . r m ,, . co. a-,,4. s,ra
sa .eu s a, o= =o, . a seva ,7,,,p ss v

Dvg., /6f ~/.c/6 -

O ' ^ * ^ " "SB2 </M .;2 P F'/ 3 3 ff 4/St-M-X/* 2.T
f *

g.f.m s n} jgS-f.o&G%esnoE.a uoCanon suseECson oA,E

7i.e.
. g . . . .

M h. /er> f 9-//- 7 4 ~7- 2 / - 7 C* --

g
f,,,$,YS;-6,,e,,u,,,, m_,n,[;sSu6 5//e t''' -

, , , , , ,

. .,E . . u .u i - -

","S'S" ~ ''' "7 '~//A/ "/b- Slb'ISr#r '~'~I" * * ' " " ' ' ' * '' " " ' ' " ' "
so =T v3. - etATE pict nt-up

_g[, "*hE 9'0* 24" rose. k $ Sa m'[f
u IN SPE CTOR/ TdfO 87 0.e/p3sy sosamu L F...NDE TTPE LEVEL DATE X}7**

', , , g *"'*""**2/t9 fez.]qf. ''),?by * *** | **'"')y " '" "**m pi.,st s. 3
ro 7 /9a8' /f4/ DE 4-3 rd e- pe r . f,[, fQMK AccEPTEo @T O *a'ar O arv 0,. ara O ' via c~c'O#

[w mvy ,
anu a.sg-saca .u-

Ul/Ad/~ ** *
*

* se, e :- >r" S-r726 -

""'''l''"/ m 1 M$ 7 [ TP'17 $ (
'

/ ,u Nn , L,_j u7.x.,, ,, ~ , ,
1 .,,oe ,.

- - - - -

d i e' pe r - f* o'f, $fo-f(,"' '' '- * *' -. . . _.
-

V- R..ADI.O. GRAPHIC TECHNIQUE.no no n_ ne..b ea 6.ca..,e/ 0 "/ f. -W _
. e=ry. si

2hA| "- I *Y "E ~ ~~ YEA'% c"fiars" y
SB7- Ife l' /9e/ A A -3 i00. O 1~ oetAmu f.2114 "f*,'}' y $ g O.y o . g q g_g Qg.. . 29 8 )o & C,pu,o m .m .... . . . . . ,

| m.b< a % %Q *! 3s n site u T~ A.,e dw, 7 2 71c ,, ,D, 10. & H 1 */P e-s' " ^or
"S- "L,

".Es.' .*.t.Y1 p , ~ l '"*',hL u'n.$-.
s.

,.l ,At , ,| O -,M,
*gg e p,., a - 2,YL Nrft#

", ,s.q * '''" A A 'Y'N 17 &C" f'"'** 1?.C'n% o* f
D,,,%.. .lrM -

Cb t' /9o9 / 90/ 4 2 n. ,c J . sir *' rnr
*

w*e-s,o e - -v ; < -. . . . ~ .-i o . |--/k*2te a.r.g 9-/7-](
. < . . .

I 14 4 WW"** ** ** * **
/ea s r .p., r

~

g7 AccEpTEo (Mr O *a'a'O.une, art O aca O = c-c'. O Z>/ vh> 5
I / Ow D-3-t1 -/L" ~ 'e < ~ es ,r _g,,pio,,,ce

a.u.-
~gC-;- .2af b p .x , ''~ c ~' p= ~s pygggy,f[[ *[f33533; c.

, 'xs ~ s s s io s ,,, r

W YQ'

u. - - . - - . . . - - - . . .

7- e -

| RA.DIO.GNP. HIC TE.d..iN.I.O.U5.._~ un~ ~n.~~sacn7, [-h N -

~

Grw isa e so-i < s -siee .> r ,,, m ra 7-1<. ~~ ~~rs _ x

YEh"~ /-]s2-4 A,ly opR-/M'ES'Y, S NI 'N'Y~r,, ,,a Ny'*Y.?o~e'~ * - . or e.o.,c
N -16- x
''*'B TFi 7 I%:Els" f. v. @ggiwa.'' '"7")

"

* SNDtC :5:TE AC ?uAL waL L TmeCOE55 FOR PtPE #08475 Tw A Y PE Outet NY -s as so 6 nn .av
-

e a ,.

h.P/- li C,/ IJf_S"""~
REMA45. COMPLETE AseD IN ACCORDANCE WITM DR AWHeG a=D

~

,Jo ''Se 7 sem */-h -/ paoCEoumEs '** '= e h- n,6 er -- sa
>-> /N

W/iWj&w 9 //--tC E'*u**
'

,
~'$Q)Kf/n ""

U
E F.

2 .

seye p.m s,/./2.s WELDING 5uPtavtSOa 609AC i sc, . g
. e s6 g , , ,

'* yy
-

z~o. | ~c-ga .s .., s.*n=
-- "

INS T SUP Rv4504
-

T O ca'a' O arv O aca d v'a cac'Of// ACCEPTED [

h ma asow | .g s ggy gg.gi,,.

-.a . / ^
. 002353 ." " ' l'" " '/ e _ L f P E T2 # $ . (7

- f
-

,

._ __ ___ _ wr S Ho-4 i.io-st so-_or,--, enm.
_ _ - _ _ _ _ _ _ _ _ _ _ _ _ _



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

*.

t

.

|**" / /*'
.U.L.T.R.ASON..IC..e.E.S.T DATA .S'O 7-// f /] I C''/9 y// r

T i* .
. * n .

g. ,w | .. e.
,,3 3 y ,/ e n/r3 .j ,3 t, ,,, % f .. , ... g .. ..

|r'
tes.f'j $1*3 Af /} ** . 4 Y'' '.

'

. 1W /.h..ef.jgggs1 <* br. _

t tS3 / Stafv3..t APos.LL.w . f.37 su.a

XOt ',7'')+// ' // M s' W/' r en I
i=si.e.a.n v... uu. a c u, y,; s.a moc.,

*
g g , g 3 p -tvre 7are vt tv- f ** r.st 2 45

*

c* . =c * I t: Q( .s 73 n o v s us hn s ms uo * un -

| b$ 1 *E ! E*' //'b ,-g REMARKS
. FWD

" ' ' * * " ' ' ' * "
s

I'l N cT o-/ 'A F T
**i "*e 7 - + ... . . . _.J _ - -

/ ~ ~1 - i . . Tor~ ' ~

. RADIOGRAPillC TECitta0UE '.
.

I' ' d"f
. . " . s= '., w - _e-- -i

,

n I l.I-h*\ 8\ n R '219 - lb 4 ; j. pogy
"''" O ' 'I"5'il.i' | '770j''' **i"6'a''" ''''''' d J

- - . "- '

' sTeo .4

.%
,u

. i ... . . ..- . .. ...q,u- . . . .
i r o - ,w

r. o e... ...~ w, - m, ...s ..- g ;
"*c "$co

.

g.
.r.Awy- = tv . ge . .

, , % :- ,;;;;- ~ . .m. .e. :=. - ,. w

. ..." . . . %
.

. - . . . . .
, . .. . ~ .,.. . r , _ . . .. .,

s e... . i -c .g... . ... . . . . . . . . . . . . . . . . . . . . ..

. M,,.. . .:. :..;.; ."" .
- - " "' ' - .ornCT TTFEaca.1 o m r o ..,.1o..n . o.. ... o .. ..c,.o

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

.......s..... . . . ,
.

....- |. - _ wmi.

..:. .

m 2":<"'''!- . .' 'd--LP ,.

."~'"' l '""'l:te3DEDW *%-//-7L
.

,

' ' * " ' " '-
-

f.* *
- -

. - .. . . ..

'' .

.
." " ' *. . . . . . .

.I . *omia gg. ]L 1 *. U.LT.R.A,.S.ON.IC,,,TES,T DATA| R.._A. .D,I.O. G.R..AP.. HIC TE.CHN.I,QUE i . ., _ , ,, ,, ,, gi ,..,f..,..n- s. s-, 7.. t m

- Uth. W M h | *"i'''l'" "" M'#2t - ~
.

'a ''.-'** -t " ' "'r r m
ja''.'aaa""'.,f""' j'~'"~,d.M ^#

.

u . " ''" " '',,.r.''-

"th9 '3 \.u. t.M R 'Q.W 10's
_ .

yo_ . p. 2.is Mr || _s s're /
...

3 // o. ' . .sou.cs cs ca.,ss y.. sus Q g g sv*n , y u g manw m u .n .m. .om ~. .. om

s s 5 ! "'' 7'#' '' " " ' ' ' ' " ' ' ' ' " ' ''" *(,g g, s *..v
. ggsg ..v .g\ 5 ' l-' '

**'.s: .
ma yw.,a ers %. p mi 7e * -%,- .s ' g saa '>fg ; ,'' | g. a,

,
v .. y a. \V.g -

s.v. spave sggg s.,.m g- g. i. ;i 1 *J E I a _ s y spy, /a RE ARKSn6m

s...u. .v qwg e.6. g.c. .a g cq,a mes . | 15 N A s T*

" # '''

accEP'Tro [uv O sa'av O.cr.cr .ct
ac. O wa c.c'. , si TToua

el.a. s.cr. s ) NBD.

"""* I '""" f eeX5)//Ji&#'. 24'.-//:74._. [.',,' #DT
"

P.

_

ST80j
,

~ . . ,
,

r o 2 *K*
. e

NODE USED "..."."n..c,, ' ' * " .".*.*".,",,,g
RNCTRAnCM SEAM . . ~ . . . , , ' . . . . . . ......en... , ,. ...'

U".***"''' a 4 arr. se *,.=.?--" - " " " " ' '
4

m, - .

N. N. . C. * " * * ' " " " ' " " * " " " * ' " **"*!'***'"** #

JDtW W3 3 20.g 4 g.20-Z " * " ' ' ' " ' " ' ****/''''''" -
'

DEFECT TYPE
... E = . ;*

. RECORD CENTER . ... - . - ~_ _. ~ . . . ~ . . . .
'

.. .. ---- <
. . . . . . . . .. .

.., , .i
.

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

F\LE COPY as ; . . . . . . . . . - - i ;t
- .

. . - . _. - -.

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



i >h 1o o e-

~

. S #s ! { k
N.m 3

' ** O o gei*
8R EA 1

:R |
-

c u + 3 o.

n S g *m em
s _ f, 4 8

-m a
S >u

. o E.a

i:
: 4 5

&g r \'d;g
O ?

,

! t9 *

M a : = 4 4 4'

9 +e, =oo- : 3, 6 9 _<n_g
- -- '.I s 3

5 9 4
,

d$Q y ,N04 H.a' !
!gjuQi st$ j8 akp B ZE i} -

$O Vg[h 5-

?$ M _.
'sgu. t r '- iV -4sutith, Z Q i,i :%

r.,

. D: h*!
|j lc s :

S i '

tg- g LL .LJ ES! 5" gg , ,
E 10 1 g_tg !4 s-

'$ $ 4 is & E $$ w
0 E. 4 % g !- 2 % i @

c Ri a od 'd 4 g! 3 1- M ;s gw A 1 5 * %
$

s:i $ 4be(
*aw -<

EI f *t:i q A

i 1 4 5ol -
, s > x

Es 1 i "4 4 % Aa.g = g s
3z 5 9 #

e} 4 h i- $ %
~ :s

h i "*WWEO i a s t,

iPJ i 1 4 ! t %X R
" *w

-

-

z.L m

- ;q g s

:vI kv
r

s ws : 8 ! 4
-

Fs e ?. ( l ! y
qD

' '
i

-,

$. s ! i 2 4 E<
-*

.!
*

li 2 *.
"

O s % . t

u .R .h !o 2 2d 8 *q g

:k{<
o

f $2oV "l 't 5 A
$de g i e i * lc
FA@Sb b 8 '

4 ; u -o s ,,
a - x

m 7 c}} 59 = c : s I,ns
p:: 1 1 r gg > oo s_

! 4

!b(is! }

s e e - A

h il s

he y y ey pa gik s sk
m

8

rh |$
x a-

1g 54** b "I t - w
E b

|Wg g 8a '- a
n

-

e. c .tr. E-
-

.
, .

%O A :

la
%,E, !g u -

ts :ea y 8: 1<.43u 1 M
_ m s m.e s xeg - -s o
u{ ftE= 3 si l. 4e m d' *

-| i'i4 q sL,fr
t t o

,

'

| F.E
-

, , 5 A s e oto I d.

g y * - s -- Q
| d $ l L.!

'

s s u;

%x
.7 .' LLJ

es i . w es egt s t O,

g fN O n E h
*n :t

*

$.b~ 5 9 e "

: 3 15 E g ! s ,. e e -

-

00
s

! it$ ( g ! i 'I ! $
s s I 8 v aa r i=

-e



..
.

.

Newport News indust. Corporationnwe.

sceso,,oe w. pone.s s%ong NDE RECORD
, ,

O ^ *'***** &
.

e>+* N r/r3K 2n so, fr.1,
x. % o = v. o.

.

Sn Wst 277/33 /~t </s/-'st*-xta -23 *
JO. OmDER LOC 4 T som sesPEC704 DATE , ,

$s a/* b 0. |e~1_ Sud s
9 //- 7 C 7 .2 2-7 C

ents maissmak * F
"

J0sm? es0. PLATE * PiPC F87-UP Le M D
.tQua euG ggsSPECTO./

"E
/- 3-/3 Yvpr tavat oAve

Dy i Fr*n - '

bk*n'aSD9 /9e v /90s 1 >s. ,< A -Sire * 7., r
*

[ 7.%Js -s.sise
A*. . r- k zC ?/1/Z

* * ** * * ~se '

/,1r/s*> : .:.A.ctocR,AP..Klc TE.C.H.N.t.o.u.E
~ ~

, ~ - ~~R
na.a, ns **"/6 -Id -27- * *- ' ~ y Fxn

, ~~.
s'gae nr ,g. | y@,.- .s 3Ye3', ___.~ * * * * rs-s or xr 7;r.% 12-12 /-AZ~ / A V 8 .? PR-/cbfr

(/ Id 7"'*8''T' |$*O4" ET,i:'" 8 '-Ty'* W | % **' Q pfg*~yg
ps~n - p '

509 J9a7 scoe '< - **
A -sec# o7 jfeers n 1 r.2 7 k ''**)f, //p,m '"/Q n/g ,yp.5rm "h*$s c# AmA b_~/ , O% D0 ~~t. A

,
a *o - * = ur ggys

y_ -..qtagg4 m.y ..... g ..g. 'f
*

. . . . . . .

bbrh ACCEPTED [ MT O *a/ar O aE O acaC) via <~c'O
pg f ,,,,

.cro iss 7 i+si < '"''r 1, .x s -soor >r r.ne h * " ' " " ~ ~t

g['.ym;o.Y
Eh,J|

'** ** a x *

..
. *' ~ f ,a4k1fhh53.s7.f., - - *' '

, , , , , . , ,._
.. - e_w,, ,'e *o to n * .=//. ? Jo*74ss-s,oe >,,e

Fr~>* '< 17to s * * . _ . A)y O s,-zs
* sf-ssce 2r .

.i/
-

so-SYe5 getou$ pf,x M M ON Ms se / f* 7 isos ^ or
p,~,e- si J0l M T l-12-1** * * * '

sr-sice ssi- A.,eg,.v e.s 7.s 7.ps

- . . . . . . . . < < . . , , . . . . . . . . . . . . . . . . . . .

~~''"v..m w -. ,-is.,
' :: ::- - ~ ~~= . - -- ~~--=.. ~... ._ N. N. l. C.

.

,r..,,3,,,,,,.,..,

Whid ll : =_9-n-u' RECORD CENTER
d..ma2... 54.3 4 - FILE COPY 21

-

V &
'-* r / / x

002354 .
.

.
.

hN ONbO

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



*.
.

*
. *

< .. ..

' *

[ yg_$~ Neiwport News Inuustrial Corporation .u.tTar.. son.IC.,TE.S.T DATA gg. _f'g
. ro s ass e v. y

e., e,,,, y gg g % - %pELD g s,. _ .
__g

' h 'e.n..3sy j.,.,3 ,,,,N ,. ,f... a .

Abo. ....
_ .

.I .
,.. ,

ss''Wi *'e '"
.1...HISTORY RECORD M, . ' e d */ ~ ,,,,~.c. N..... .4

*
/

g .< j t b, f.

/11.f A ;t . 7 ,1 </ / Akt s , T.n n'

w n...aoue .ater,y - sua suicau m,. **'**"A "k v- atto mo. / /4 - J #

d~b2 M ;inffle Tf .6 3'g j g e, | w 702 A ** ' *MG "sm *t *M
s.rr Mfr* .' (g% =t-

* .

,g . g = yuss - e

Sud spal' foud u Aaan, r.rL.c -yoo-r u *.s7 g+ ;g | ~| { *i |- gge .a , 3g'8u 'o* aomtTvra ur.ena <g
.: . , 3.gw c s nEuaRas l ' * " " ' ' ' ~ ~ ~

,p/ l
** * * ' " ' ' ' ' ' ^ ' fesumE GLeh4GsNAL . O CUTa.O.

' i

.

fa X r AFT g* *

sfum M vo rre.e /[* stetATE D O ntrasa mo. '
f1 . / f TOP'

"YS A"0*G '"'' * V'50" ,
DATE ,***h TY't g/.S$-6g 6. S//.fyg.cg.g. b *

,.

| ''# ~ Y - ?
*

] . _-)- .

Occcecmot no y_g-w yyg, yg. p, p.g ;;,
00. Eu a .].-7.r' b 3i gpD*c'u^' '" /,_J.SY .]W swsT t>e j ., 7,n. ; PORT-(Lec.sr.LLEn si.ssanT F r so n g , 2

g,ygg ,,o,7,,yg ,,,, ,,,, ,

1 ISTBDTvPE 5421 Oc GMfut:L euct atPAin NO. HT. pas 3 Typg gNsPECTOn DATE Tvrt sNsPECTOM DATE S e
-

_ e 6 .xr
$t u. a .r.o rne uno yr e ; en -n x x.og -

snire M
ma ummumSr ayos me me- r., ou .e c.. ,soo ,, .N0DC U,7,

.
,

YA - * ~
8''* = ' *-'- " 1.*'.* n. ' - ~. ""e'-

p .su, e a g.,,,,e
* - "',","". ,, ggs, o r

* - "'. ==. aus. ~a
f

isr pian w m-..wa., , . u.s.. . . v .. , . , ..o... mm 6 arte
At -.* %? 4 .sv .oos r.cor .r.o.oot :=o .cos Lt.or,

g% svrese .nos ,/ 1e M fp.fr V 4.Sise nDEFECT T's PE gsg. tjrpp n 3%e Ju-. ,7 4,.,% Jc
& 7M/M / d .g 5 IT ' * " " ' * * " " " ' ,, pg " " " " * * "

3,,ng g y,,, ,y,,,. .,.sgo3=.o.cs.<.' ; y;7,. .., ,

[.
,, , , , , > . *

/J, i #
\. .

'7
- s svovevou c .c..c.

g .

, n, m << < . L . .- . o. . .s-, , , ,

_

-

. _
-u. - .

. ..
,

_

I U.L.TRA.. sonic..e.E.S.T DATA A~io-/fg,f( |""f .,2 7. y (
'

..T
rso nw .

. _

g enia...rio. s a st.wcrv.s 4 5 /.J -/J a#Np r# /r.puu

jAl fs2J-,s 1sts stumres /liry u est /k 1'-

e.ics.tse.. e I sr Tusvenor.aouw vast auer#ca I ise W,'' |- n
,

s

1 -MB2~7 .2'l/ /1/A | .In,..C...,s .n . -. .m.vm ---

!.
.

:. m ro 2 -s .ms ~ s. a.as., , ,, y p.
. c e -c n se .y i ,3 n a n ni" .- w .

S E, f. (g .! *! fN ! y .fs''f e,c s , ,
' " * * * * ' ' " ' * " *

REMARKS-- - - - Fwo
IN. IN. I. U. , . z. '!n,q 'f,f., 2'] e/o 'tf O Wast". A Soje n-/ * AFT

*.,,

Ifr
,

'
1 i-> 'o*

RECOND RN l t.H BOTTOM
.

.

,
. ?f,1 gFILE COPY 292

'
,

- -~ ; PORT '3

'5TBD
f

.

("A -n/r ' X~-/1}i
' " " * " "

as Anas; NODE USED - e - s.'v.3,.cro.,
*

e.s nerev. ate c . roe. conte
*-"d"''" " ' . * ' " * " '..o..<, .k - ".v. *=. =v'. =a

.
.s, 6,v.3.,o

. . ..,.. ,. p .m= nos -.s, .oo, s co. . ..o oor s.o .on u o,.
* * " " * * ' ' ' ' $* . . " ' * * i** *

.
" * DEFECT TVPE

=.a #-22-E . ..s.o.a o.cs..., . . c 6 .o. " * ' ' " * * * " PPf'e' L** "*'courLe a no Accon .c own. a caoctounts,

|h) . /0 /J - 2 5~~* < e . en s..s . sn .. c . eo.osass /) / *
*

'i js svaveve.s c .c..ca . ,fl,)/ h , .
v ,ys- , ,< a



o tJ t, a 1 1, 1.

oc o. s
.,, 6 e ti x2 ~b

e
-

o
w>g (1( !

ge.- - -

w; !Ieh! 1 he
"

== i a ysSg 4 9 e).

o 9 11 E P 'R

$ )}
1

-

hd !$ fa i l f f | -^sh o 5

; a ~d !
a

$'2b
'

(,

* 8 thN @M !
R + w r- -

j i[h

ih! $ !@!!di tt i r.;
3

,

8 4 3o ,- g is w ;w - -

-|
s m

?. 5
*

( 4 it- ae- y '

0 N 4% L ,4-

s, .s q A ., s. -e

o.si %y__

3 H , e na s, sa i

f h 9 5-bF s 90t* ? 9 (M QE W "4 W t
y

d _i'.,{{ j Rjj 2
' s e t d zb33 -

m * O 23 o_ -. 5 4 a l
d ) O O$ E A31: 2 s %

'

:iEl 9 41 : 4 2 k :d a w
'--

~

Eb ) t % }v$
i w h4 bi B #'s

=L].f
)g s i e r w -

' o -

w c e - a w
4 y, > < a: a=

h I f! b f E !. .[ s d. :;

! 3|| $ I5

'4u -
=

4 n3 : 8 -
ym .

.

93 Ad'00 3113
83.LN30 080038

'O I 'N 'N j.
',!d l. O I
*: y f !go, N, O ||l . oa D

.

'i d s n i ; sn a . s P s
c : ;@7 ;l Ce : W. i V e 'd,,HP F .Ri V .P ro

fY;cey!"ii! IIi | }N.j
- -

p:]h>fi { [|j
.

i*I E ibi k0Q i" 'eq
; h 0S6 ' ir 'IfiIL2 % [2 ' 3 3- D ?!br;; kO h!.; I- i'' d 'ij l

d$. :13
8 a i t W i ii o' + < = v -ia: r.,-.ne

I+!t ,c .

< - t I,
- gg-:- r ai i

,

I f hh !!:gIf og ; iI f h!!:"! g O 'Id IMs

',aj!N
'

.g c)t ., g
-
@m

. 6j%nA L 2 Os= -!., L : s a !!i (
A;

h d k g

!

g d.!i;s eu yt ':s
"a 9 . 5 p!= i !'liql e :'

: i.,

li ! *5 Tid
.

i t 'r--Ji| h ! Os
i|

i' ,93 og! =i ;
.

%'9- - - -
3 .g s- - r -

. .

'U*! -#> h* %"
__,.

oE i . * " #' * I*

E: !! S_F,3 *d~ .g : @' # rs
*

u= - 2, , : 0 1 u- t

J M*~ ~b #VI'- O- c-

N. | g,E

.

,g T .J; J Wl %d *E
~'

v i e r a$b h;;M. a u a; 8 .

a" =

|i
ug

} ! 0: ! ! 2 .1 5 4 4' !O : t i 5

4!!|g):
. 9 g i H:

-

55-3d gef4
j$i %fi!pp3! !

0 7
1.$iq!!Pfi9h1i!!

4 '-
e.

| .!!a_fPFDPP !! i ,!
'

!
i i

, ,. i.
. . . . ..

-
.

: *

.
.

O



L.3 w .:. cs g 4u ; L
m ., o -

k-
.

. ., . cnN D C- 4- e N s, m, J- U *s. =g w.
us : i j bg ~

g s.aM k $y
N gu* Q* '&T> N Ooa

O. Ow
s u ww *Q uhs
% 0, "

'-

z
'D<)

-5 o,,, va a a i.
: .*

o J'

E L L 8 g
& K U

*
9'

2 r
J E *%5 a

Eo 6
E 4 3

s .
$aw kk b\ .( -u5o g r3

50 ( 5bN t\ 0Ib .I' tk s
w*
ai d.

g Q% = us s -

s. N 5
*

ON $. 8
e

! : O.

e 1 AO >
1:a gu *
4 4% a g j

$ I @k
e -O, s w

e - *
t 4

Y h2S 3 y ( b
5 I M q 2 %w \ \

e .^

EE # " I 3 kVkg
- <s i sf

a
tz

iI $" | | ? Ykq'
S

E 8 12
*-

" va(gz t wz j '
g3, i n s i s td3 y)

E
%

5 ** *
g44$ $ D.

a *

hDeg * 4o
O O R# 'f e o U %

y j d N g ks8* *
u

P(*3: a se M :
4[ % n l' E8 D i 3 '

!h7 h9 ! a- A
t a e

' -

% % \4 I
*

.

. .

t
-

4

Si=H.5-:+fi:iiiM-EEP~ %M=lEYii!I-i:I]'Mii.E;.ir 5!iE.Miiii.ii. @t[d iI!iii"il:r Yp? b.Eji
JOS ORDER 431 N 0024.A)i:G-ti3.iii gT- ; = i.:- @ --pf @ ritri -ij a, Qy; ij zip thl;i .'i- i[ g;h;b a:49 +!ni.

.jpilh ,}Q :g; ;i tt $ N' *
=pi.h: i:; u@.;:. .d :: ? , pt: a.:h,], . ' ' . .@ h!).1,:

N" qlf17Er; %.. i~ CQT Assetur so. t-3-13#&- = , . = ::.x :rg. =!= _ 4 c .=r
- .: .i g|

i-# ==1 =d + .s k ::=_mc s:1 _=:4 ^ # 1.: :!" :in c+ MMr ut!r H % sl3l:i
$.4 r

:h HEAT CHART No. 31'10 -M
'

.

E+ 2Em M =a GP :e4 :19 Es E * : Mij re ;P'EF li,I p .;U * @c
g .j.'.;ji ;p } .O1Q, Mi@. m e m e m mEs ufb

, e.o.a. m . .TRMiSCA! BED BY b Mu^ -~ =' . _:=~ .-: - _.r. . . . u.i t. .:s 2. .._:
~~ ~ ~

- f:. 3;iWNh. . :q. # . y #.rn y.. . : 7:.
+: r i#iIF% :.

.g e w =e .n ._ , w ,;p .. m .g n a, u .qpy 3 .c .. ..t 3.- u.g: 1 2.y .g i,. .u s
"iiI;; . i4 ,l' ,: ies: a)$t p !,5 it: u;,Kii_=y J:.fi ii.J.4p m,: :- - r$:i. ;i IQ. ;".ht b. a nQ.: 7 .:a:. :r :- - --! I;.+ -i

,

1::51.: 21%.! : -) :itE " lie. ~ :&2
A.D*'.

ki- f: 'kiy :];; 9f ;.-a '-i * N'iY D31 - 5"?- 55i:7:. - y
;i; Mr +.ir--ii.ps 4!,ii sq;=:tarsmigm:ia m ist ::-hi; dp .i,j p. Men y t ;9 , i

:== "p+4 .yagi: si= fr;= eg: > L =E . :.r pi

igy =4 .. :-c: - a, a im iQg pig dg gh; gp --

+.g" -i::Eg-yr
--- a4gg y

:i'.qyg p}i:p
,

p !.? ",llijlb ;:! 1:;i;i j
,,

h g(-i i' ip :iw " '

is 11 ::

}.f g y .. 'p f } , ' t'! h i%h$ ;.y p_ ji g j

I :-,

" big . r .L .W '

a
h- : .i;t: - m ; . (: . ip;... ,a pb ,h

.

?[ fii m; si Cli go

:; ':q g g ;g 'g
;#j;; '.l(;

.. ... .
;.tt; is i .;.. ity -

.:
'

@! pi :
, ,

gra siig s-ps z !-c. iE! vb. E .!9
" . , , , _ ,IEil=C?iiiii t D $Ty1 a:g 5ig s_ ; .igiam3

.

,"
"- .

TCtP.
, , ,

+E.::.--.E., T,..., , ,T ' .P T. ~

, . _ . .
., . , . . ,,; ,a ,,y,

. ,g

,:k,. ,, ,h+.T',:
(*F) T.Ef

-. m: q pu .=t.7 3. y:: m. r nM e,n

, ,,,

$El Y s,il :-
, , . ..,

_5
,

, . , . ,

_,a:[=- -- y
. . -EM 4$. 2 " '!i: J . . "r ' 5! 4-- '-- : . ' m' .wT,; . i.i: * :i m i., in; i :"r - - '- ; ir ens: , .- i n

E f
..

ii.G j|| q q:;dl h 33 e a:
:ac .

.3; , )'.y .. Q;i. . M. b Nh..I. . . . . . .

;..n
I

_ ,.. ..: .

.~ .

.. %a y ~ rw . .w,

,'rWil.]L,[
S:b 1 gb]:y, 30sii 4 gQ di :;b P :t tjJ " idi U.f9 &

~

~;91 SHt:, :a 1 ... . i:;;.y- q|$ 7!$ iMb i i

::. s .; ; .

' ~ " , ...p EM %M #$ ' '

iy 9! 1.i ... .
'"

$ ''k$
p p!? "'

y
. N III

op~:= == + ,..iq 1 , ,y v 9 : %F mi e . i.e :rw m: n.s %, imp...

qi siib $ N:$ TO [ T MI D M:'E d: - I.u y'j+ iii TN [ y . .:n
p;;gagr

:
8*'

;i # c. .. g r. 1 . ;h .j gg dg g g'..I%g g,4. eAl .@ nh air- =g.'r
" _

+ :a. m E% -

, , - p Ba + .- x m.p iH* w .w-nu _
y- r - r

.y.g+ur._. ._, .. N: - ;'

-

U |p- - "..i.r '
a -* '- ' : " i --..! ,- .4 : .

4r.a ,.
'

2 :, /
- - -

*=
c ;'

. .;.. -
x-- W-

--
e. - . . ' ..'

- -[' .c: :f,-- :.!f :.i pi! Li g:P iii."h. : .EE=:.. :t
"

1 ;, t 1i.
. . ' , .L -

:ie iwi:

7- + - ",..[i
. .;

.g.
: r: , .. -|-- ,, ,

'.
...|.~..| . ..L. : ..-j e-.-cl. .qi

J . .:. :n.- .i-.i i.
4 . r. . .. a a

: .
, .e

. . . .

,- -

,.
-; :

-. r -a,p .(; ,-
,

- _ . .r
f

:.
. . s, #i. . .

. . . . n, . t: :.m,

E
... f. . - o.. . . - .. .,:

,.. ; .
-i-

m,c u .:. , .
. m- g r

g. . .
. .re * . . .p.y .

.

if. ;.
.a.. . - . . .

-
..i . . . .

..g|
.-

3
-

,, t-.
- - ~ , _ .,-,

_ !!iI _.;b. a .|. ..I.. _h. '- b 4. .b. .h.d.k,. .. M.d f, <, ._,'.fI;h N .F .l.f.
i 5 d.Z.N:d lIJ N !"*

.

. :$., .. % . .
, .r v . . . o .m m . . am mb i 2 3 4

..
ELAPSED TIME - (HOL1ts')
s 6 8 1 D u 2



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

.

a.

s

*'
NOWport News Industrb! Corporation SHIP-OUT*

NEWPORT HEW 5 5HIPBUILDING AND DRY DOCK CDmF ANY a nasce
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