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Washington Public Power Supply System
A JOINT OPERATING AGENCY

P, O. Box 968 3000 GEO, WASHINGTON WaAY RICD:LAND. W.;sumc'rou 99332 PHONE (509) 946.9681
September 5, 1975
" 602-75-253

- DOCKET #50~-397

Mr. R. H. Engelken, Director o
Nuclear Regulatory Commission ’
Region V

1900 N. California Blvd.

Na]nut Creex, California 94596

SubJect NPPSS NUCLEAR PROJCCT NO. 2
FABRICATION DIFFICULTIES, STEEL CONTAINMENT VESSEL

Reférence: 1. G02-75-178, same subject, dtd 6/23/75.

, . G02-75-213, same subject, dtd 7/28/75. '
(i) BRWP-75-2056, "Completion of Repair of Containment Vessel,
é& NCR-213-00058, -00059, -00060", dtd 8/20/7%.
4, BRPDM-213-F-75-128, "Containment Vessel U.T. Test Report",
< " dtd 7/7/75. . .
5. BRPDM-213-F-75-162, "Repair of Containment Vessel, NCR-213-
00058, 00059, 00060", dtd 8/20/75, |

. Dear Mr. Engelken:

This is the final report on the successful disposition of the fabrication
difficulties on the WNP-2 Containment Vessel. References 1 and 2 were interim
status reports, describing the earlier actions in the repair of lamellar tears
in the shell adjacent to two reinforcing ring attachments. Reference 2 men-
tioned two activities yet to be performed. These were an engineering evalua-
tion of a 1" x 2" indication and a final review of the examination reports.

The englneer1ng evaluation in reference 3 (attached) describes the basis for

the conclusion that the indications found by ultrasonic examination follewing
the first pneumatic test were not caused by the pneumatic test. The meeting

requested by item 2 of reference 5 took place on August 26, and satisfactory

documentation has been provided. .

The 1" x 2" 1nd1cat1on will ba_removed because .t is the only indication re-
mQJnlﬂ9_Ihﬁ&~n22ulrﬂg~2t§wg§gﬂgf_§g§g_§l§ss | plate.acceptance criterja. This
acceptance criteria would require mnore engineering evaluation than had b=zen
provided by the contractor. By removing this indication, there is no need for

the engineering evaluatien, An examination and vacuum box test will be per-
*formed follouwing the removal and repair o. the 1ndication.

’
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maintained and is, available for review. '

" Attachments-References 3-5

~cc:  JJ Byrnes, Burns & Ree, NY

Mr. R. H. Engelken o | September 5,. 1975
Page 2 . G02-75-253 .

)
-

A vwrap-up of the documentation is being done as described in references 4 and
5 (ettached), including correction of some inconsistencies. . .

[

We have a compjiment (reference 4) for the examination of areas where the °
Scatfold and ladder hrackets were previously restriciing access. A significant

percentage of these areas have been examined without detection of lamellar
tears (reference 3 attached). Because of personnel safety considerations, the

*inspection.of these areas and the vepair of the 1" x 2" ipdication will pot be

accomplished for several months when scaffo]d1nq is _installed for nfhp“ can-

. struction activities.

4

As described in reference 3, the actions taken will assure that the vessel
will not be subject to Tamellar tearing from containment vessel Teakage tests,
normal operation, or design accident 1oad1ng

A complete record of technical eva]uatvons neet1ngs, repairs, examinations,
and tests associated with the resolution- of the Tabrication problem has been

'

. Very tru]y yours,

Ne 0. STRAND

Assistant Director
Generation & Technology

NOS:JCM:]m

~JJd Verderber, Burns & Roe, NY
JD Wilson, Burns & Roe, Site
D Roe, BPA, Richland
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3000 George Washington Way

~Reference #3=%w Wikl vow

Lot AUG 251575
A= .
"'-"tm.“g Burns and Roe.ln'c. )
, 320 Fulton Avenue ® Hempstead, New York 11550 = Telephone (516) 560-7070
TWX 510-222-4235 & Cable BUROE HEMPSTEADNY
. Main Office ,
wW.0. 2808 700 Kinderkamack Road

Washington Public Power Supply System Oradell. New Jersey 07649

WPRSS Nuclear Project No. 2
completion of Repair of Containment Vessel

NCR-213-00058,-00059,-00060
August 20, 1975 }
BRWP-75-2056 @%j;(’//’

o,

Washington Public Power Supply System

Richland, Washington 99352
Attention: Mr. M. E. Witherspoon

1. Letter from JJByrnes to JEWoolsey,
BRWP-75-307, dated: 3/18/75

2. Letter from JJIByrnes to JEWoolsey,
BRWP-75-570, dated 4/30/75

3. Letter from JJByrnes to JEWoolsey,
BRWP-75-~755, dated 6/2/75

4, Letter from MSchulze to RCRoot,
PDMBR-CM-131-75, dated 6/5/75

5. Letter from RCRoot to MSchulze,
BRPDM-213-F-75-128, dated 7/7/75

-y 3 - .

" 6. . Letter. from JFStrunk to JJVerderber, "'“.NMQH

PDMBR-213-75-27, dated 7/22/75 R
7. Letter from RCRoot to MSchulze, . et
BRPDM-213-F-75-155, dated 8/6/75 .
8. Letter from JDWilson to MSchulze,
. BRPDM-213-F-75~-162, dated 8/19/75
9. Letter from MEWitherspoon to JJByrnes,
WPBR-75-845, dated 7/1/75,

‘Gentlemen:

’

The purpose of this letter is to summarize events-involvea
in the repair of the lamellar tears that developed in the con-
tainment vessel where the two pipe whip support girders are
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burns ond Koe,Inc.

Washington Public Power Supply System 8/20/75 ,
Mx. M. E. Witherspoon . rPage -2-

i

attached. The details ef the lamellar tears are contained in
" the subject non-conformance reports. N
As you know, two cracks later identified as lamellar tears
were found visually when the girder attachment welds were being
cleaned preparatory to magnetic particle testing. Ultrasonic
examination was used to confirm the extent of the tearing. '

This examination revealed a number of indications of possible
additional lamellar tears imbedded in the shell plates. The-
progress towards effecting acceptable repairs is described in
references l, 2 and 3. o

At the time reference 3 was written, the repairs were
thought to be complete. A pneumatic- test had been performed
rsuccessfully, and PDM was in the process of conducting the
ultrasonic examination to determine if lamellar tears recurred
or if unacceptable flaw growth had ‘occurred. The events since
that time are described below. . ' ‘ '

) The ultrasonic examination after the pneumatic test showed
that the small tears surrounding the repairs made from the out-
side did not grow in size. However, three previously unreported
conditions were observed: a 2" long by 1" wide indication at
the lower web of the upper pipe whip support adjacent to a
scaffold bracket, and adjacent 10" long and 14" long areas of

. indications at the lower web of the lower pipe whip support.
These conditions were described in reference 4. The remaining
areas behind the attachment welds for the two pipe whip supports
were found to be acceptable except that the areas behind scaffold
brackets were not examined because they were inaccessible, and
the areas repaired from the outside were not examined because
they are immune to lamellar tearing being composed of weld
metal through the full thickness of the shell plates.

Detailed examination of the reports documenting this
examination by our site personnel uncovered a number of in-
adequacies and raised a number of questions. Consequently, ref-
erence 5 directed PDM to perform a UT inspection of the area
behind the scaffold bracket next to the 2" by 1" indication to
confirm the size of this indication. It further directed PDM

. to perform a UT inspection of all other areas that were
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Washington Public Power Supply System 8/20/75
Mr. M. E. Witherspoon Page -3~

. inaccessible for inspection because of brackets, etec. An

amplified description of the "new" indications and an .
explanation of the use of the three UT procedures were also
requested.

- From further information supplied by PDM in reference 6
supplemented by phone conversations with the people involved,
we learned the following additional information about the
above conditions.

1. The 2" by 1" indication is behind a part of the pipe whip
support attachment weld that was not repaired. Its location
was marked in chalk by the inspector who performed the
original ultrasonic survey to determine locations of dis-
continuities. His chalk marks indicate that he observed
something regquiring further exploration, but he did not
include whatever it was in his report (Hamill Testing
Laboratoxy Report #001 of March 1l and 2, 1975) as a report-
able indication. Since the inspector was required to record
only those indications with an amplitude greater than a
stated amount at the prescribed high sensivitity, we assume

"this indication was unreported because it was of insufficient
amplitude. However, we cannot be 'sure the omission was not
inadvertent. |

2. The two areas of indications, at the lower’web of the lower
pipe whip support were at a location where' repairs had been
. made from the inside. However, the UT report for the
original examination of these areas (Hamill Testing Laboratory
Report #002 dated March 12-16, 1975) shows no indications .
there. The repair resulted from "chasing" into this reglon
a subsurface defect in the excavation of an adjacent repair.
This extension to the repair, unfortunately, was not re-
_.coxrded. Thus, when the inspector performed the UT examination
of the original repairs, he did not examine this region
because he did not know it had been repaired. It was not
examined until after the pneumatic test. -t

PDM decided that the two areas of indications at the lower
pipe whip support were unacceptable. The indications were
removed and the areas were repaired and examined in accordance
with the_approved procedure. Then, the pneumatic test was

. — cien w s . <w o
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urns and Roe,lnc.

Washington Public Power Supply System 8/29/75
Mr. M. E. Witherspoon ) Page -4-

repeated. These areas were subjected to a soap solution

test for leaks while the vessel was pressurized, and no

leaks were found. The four attachment welds to the two

pipe whip supports then were re~examined ultrasonically.
+No flaw growth was observed; no new indications were - .
found.

PDM's attempt to examine the areas that were previously
behind scaffolding brackets could not be fully carried out
because of the impracticality of reaching certain areas

! after the scaffolding had been removed. Of 28 locations

\;’: * on the upper pipe whip support, they examined 19. Of the
: Y, 28 on the lower pipe whip support, they examined
13\ i "only 4. Therefore, we instructed PDM to examine the remain-
v N ing locations when the erection of the scaffolding for the
& JL installation of the insulation around the containment
L ,/ 4 vessel reaches a level that can be used for support. See
{ \Q’ lv reference 8.
\@ }fg Q r In addition,’ reference 8 directed PDM to remove and repair
\ the 2" by 1" indication when they can work from the scaffold-
s Y ing. This repair is to be examined along with the remaining
RQ{ i previously inaccessible locations, and will be subjected to
= the vacuum box leak test, too. g

At this point we would like to respond to the questions
posed in your letter, reference 9.

Question 1 - Does the pneumatic test demonstrate that
~lamellar tearing will not occur under service stresses?

Answer 1.1 - The pneumatic test, performed. at 115% of design
pressure, is a test for pressure integrity. Like hydrostatic
+ tests, it is not intended to duplicate the service conditions

of seismic, thermal transient, or postulated accident load-
ing to which the vessel may be subjected. These other ser-
vice loading conditions are justified by analysis.
1.2 - Tabulated below are the through-thickness stresses at
the upper and lower attachment welds of the upper pipe whip

- support for both pneumatic test and service loading conditions
(Reference B&R Calculation No. 8.70.16. .Book No. 8.70-2):




Washington >ublic Powex Supply'System

twere wbaway
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Mr. M. E. Withexrspoon

8/20/75
Page -5~

Through~-Thickness
Tensile Stresses (psir

Loading @ Weld - @ Conical
Upper Condition Throat . Shell
Weld Test 554 571
" Service 1738 1790
Lower Test - 626 481
Weld '~ Service 670 515

These through-thickness stress levels are quite low for both
. pneumatic test and service loading conditions. Theix
:,negligible magnitude may be compared to the specified 80,000
+to 100,000 psi tensile strength (transverse direction, stand-

ard corner test location) and to the through-thickness

tensile strengths observed by Spaeder 1* on similar material:

70,000 to 80,000 psi.

For completeness of presentation, it should be noted that

a maximum sexrvice tending stress level of + 41,707 psi, c01n—
cident with a through-thickness compressive stress of 775 psi,
exists at the throat of the upper weld attachment. The
resulting total stress of 42,482 psi is within the 90% yield
strength value of 43,128 psi. The bending component of
stress is not considered as contributing to lamellar tearing
since- the pure bending stress results in zero net tension.
(The value of 1738 psi is presented in the table above,

since it represents a naximum through-thickness tensile
stress; its corresponding bending stress @ the weld throat °

is -+ 38,250 psi).

The through-thickness stress levels for botﬁ.pneumatic test
and service loading conditions cannot be considered significant
with respect to generating tears or propagating cracks.

Question 2 - Can applied stresses enlarge an area of
incipient tearing or initiate tearing in, an area of high

residual stress?

{

Answer 2 - The above discussion descriﬁes the service stresses
in the through-thickness direction as a tiny fraction of the

% *Pechnical references are listed at the end of this letter.

- L . & o > - - v pham—xat T ¥ — 1 =
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Washlngton Public Power Supply System 8/20/75
* Mr. M. E. Withexrspoon . Page -6-

strength in this direction and of insufficient magnitude to
be a credible cause of cracking or of crack extension., .The
case for their being additive to residual stresses .of near
fracture intensity is discussed.below.

'Where cracking occurred, one may conclude with validity -

that the true fracture stress (or true fracture strain)
was generated locally. Such areas were repaired, and are
now sound. L o

But what of the areas that did not crack. Weren't tﬁeyr
exposed to conditions almost'as: severe, and, since the
vessel was not stress relieved, ‘aren't those conditions

i

‘present even today?’ GO

The answer is yes, they must have been exposed to conditions
almost as severe as those -that caused tearing: but no, those
conditions are not as severe todday.  In the intexrvening

_time, the plastic stresses and strains have relaxed to lower

values and have been redistributed over larger volumes of
metal thereby ellmlnatlng their potential for tearing.

This conclusion is supported by the two attached f:!.gures2
illustrating room temperature creep in a carbon steel and
in type 310 stainless steel. The former steel is known to
have low resistance to creep; the latter is known to have
high resistance to creep. The carbon-manganese-silicon
steel of the shell plates can be expected to resemble the
carbon steel in creep resistance. :

These data indicate that peak stresses after welding should
have already experienced stain relaxation in creep well in
excess to 0.0005 in/in. Most of the relaxation, occurred
within hours of welding. Additional relaxatioh, especially
for stresses in excess of the yield strength, will occur

over the years. This 0.0005 value may be compared with the
strain associated with the service stresses, less than 0.0001
in. /1n. -

Thus, the action of the service stresses tending to open and
extend an incipient lamellar tear or to.generate a new tear
is less than the amount of relaxation that has occurred
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already. Those locations that may have been on the verge
of cracking after welding or after repairing have relaxed
more than they will ever be 1oaded again, and will contlnue
to relax.

Therefore, the service stresses are incapable of developing
* the fracture stress even when added to existing peak ’
residual stresses.

Question 3 ~ WPPSS position that real flaw growth be sub-
jected to engineering analysis.

Answer 3 - No flaw growth was obsexrved. The “crack front"
of the numerous small cracks surrounding all the repairs
made from the outside was closely monitored. They exhibited
no growth after the first pneumatic test and no growth
after the second penumatic test. The initial size of the
2" by 1" indication was not recorded before the first

penumatlc test, but its size after both pneumatic tests
was recorded. No growth occurred during the second pneumatlc
test. The initial  sizes of the two areas of indications
that were removed after the first pneumatic test at the

- lower pipe whip support were not recorded so that no obser-
vation of growth was possible. )

. . Question 4 - Evaluation of "new" indications found in the
| shell after the pneumatic test.

Y

Answer 4 - This concerns the 2" long by 1" wide ultrasonic.
indication at the lower web of the upper pipe whip support
and the two adjacent areas of indications at the lower web
of the lower pipe whip support.
4.1 - As noted above, the inspector's chalk marks on .the

* vessel at the 2" by 1" indication indicate that he obsexved
something requiring further exploration. One reasonably ‘
may conclude that an ultrasonic indication was present at:
this location before the pneumatic test. Dr. W. E. Cooper,
our consultant, had pointed out earlier that indications
just under the reportable level and, therefore, not reported
before the pneumatic test, may grow slightly in amplitude
during the test becoming reportably. They would ‘then show as’

. new indications when in reality they represent only minoxr

changes. This caution from Dr. Cooper was noted in -~

v . = - ey Y BTN = R B, ity PP W G, SIS e TY T4 e )
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Mr. M. E. Witherspoon Page -8-

during the joint meeting in Waltham, Massachusetts on

May 28, 1975. See Conference Notes 355, dated 5/28/75.
Referring to the experience with the reactor pressure *
vessel at Pilgrim Station where an ultrasonic indication
.changed in amplitude from acceptable to a conditionally
"acceptable level. Dr. Cooper stated that the change was
attributed to a very slight opening displacement of the
discontinuity.  He said this displacement had been estimated
at 10-7 inch, about one atom layer.

reference 3. Later, Dr. Cooper commented on this again

The presence of the chalk marks from the initial examination
lends credence to the conclusion that the 2" by 1" indication
occurred in a similar manner. ’ ' )

ultrasonic examination contributes to the variability
of the results. Some of the indications reported by the
Hamill inspector and not repaired could not be.found by the .
PDM inspector even though both were operating at the same
sensitivity but at different times, for example. At this
high level of sensitivity, consistent amplitude readings
" are virtually impossible even for the same operator and
equipment at different times. -Thus, the discovery of the
2" by 1* indication after the pneumatic test may not repre-
sent' a really significant change.

|
We note further that the extreme sensitivity used in the
|

.

4.2 - The known facts surrounding the two .indications found
. and repaired after the first pneumatic test are described (
above. No additional indications werxre found after the ‘
second pneumatic test. . i

Summégx A ' -t ’ : ‘

With the planned repaixr of the 2" by 1" indication and the ‘
anticipated examination of the remaining areas that were previously
behind scaffolding brackets without further incident, the accept- ‘
ability of the repair will have been demonstrated. The lamellar
tears have been removed and replaced with sound weld metal in
accordance with approved procedures. Some additional tears were
produced in the process; and they were removed and replaced with

- sound weld metal. These subsequent repairs have small tears

NSO s B ta gy v T w - . B sl e T - arre —— &
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Mr. M. E. Witherspoon Page, -9~

around their edges. These imperfections were investigated and
found to be acceptable. Close observation of them has shown
they did not grow during two pneumatic tests. A small 2" by 1
_indication was found after the first pneumatic test. It appears
to be a discontinuity that intensified - during the first pneumatic
test by a process that was known to exist so that its amplitude
. after the pneumatic test was above the reportable level when
« '  examined at the high sensitivity. While it might seem to be a
' new discontinuity, a more likely explanation is that it is a
minor modification of a pre-existing condition. This discontinuity
did not grow during the second pneumatic test. Nevertheless, it
will be repaired. Two other indications found after the first
pneumatic test were repaired, and the adequacy of this repair
was verified by a second pneumatic test. The likelihood that
théSe indications were generated during the first pneumatic test
is remote because the stress in the through-thickness direction
is.only a few hundred psi; while the strength is known (from
other work) to be 70,000 to 80,000 psi, and, even when added to
peak residual stresses, is incapable of developing the fracture
stress. A more likely explanation is that they were present before
the pneumatic test having been associated with a repair that
was not examined ultrasonically because of a known failure of
communication. :

" In conclusion, pending completion of the remaining work with-
our further incident we consider the lamellar tears to have been
repalred acceptably, and the occurrence of additional tears in
the future to be impossible. We have reviewed this matter with
our consultant, Dr. W. E. Cooper, and he concurs with these
conclusions. '

We will advise you on completion of the remalnlng UT measure-
ments and repair of the 2" by 1" indication. ..

. . Very truly yours,

S | | \ //{//%{ » ,ﬁ/zl.z'f .

JJB/at James J. yrnes
*Attachment Pro;ect Director
. JJB/HEL/JRC v .

- c¢cc: Mr. D. J. Anderson, BPA w/1l
Dr.’ W. E. Cooper, w/l
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" From Technical Reference 2
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FIGURE 17. TOTAL CREEP ciav§s OF 310 STAINLESS
STEEL AT 85 F\13
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Technical References ,

1. G. J. Spaeder, "Effect of Sulfur on Through-Thickness
.+ Properties of C-Mn Steel Plates, "Welding Journal,
June 1975, pp. 196s-200s.

2. R. E. Maringer, "Review of Dimensional Instability in
Metals", DMIC Memorandum 213, June 23, 1966,
Battelle Memorial Institute.

' f * i . :‘ .t 1
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Nuclear Project No. 2 —~ WPPSS a P.Q. Box 200 © Richland, Washingion 99352 o Tele. 509-377-2301 Tele. 509-946-7621

July 7, 1975
ERPD¥-213-F-75-128
Subject: W. 0. 2808 .
WPPSS - Nuclear Projec*® Wo. 2 .
) e Contract No. 213 ° : . .
Containmant Vessel U.” ‘est Report

Pittsburgh-Des Moines Steel Com
P. 0. Box 829
Richland, HA 89352

Attention: Mr. M. Schulze .
- Gentlemen:

Preliminary review of the PDM NDE report documenting the Ultrasonic
Inspection of the upper and Tower pipe whip support welds. reveals certain
inspection inadequacies that must be corrscted and/or explained and
documented in &n inspection report, before Burns and Roe can accopt
the vessel test results.

UT Report 40, which was accomplished after the first pneumat1c
test of the vessel, states; "the area inspected was the weld to the
. vessel wall, with the following exceptions:

‘1. Areas not accessable because of scaffold brackets, etc.

2. _Areas inspected and "eported on UT Report 39.

3. ‘Areas where penetration inserts are installed and fillet
welds were used, rather than partial penetration welds.

i X

.-~ . No change'was found in the size of indications previously found
and reported. A1l new indications are reported on Pages 3 and 4
of this report."

This report generates concern in the following areas.

4!

VNP NO.Z ol 1. Page 3 of UT No. 40 records an indication 2 1nches long. It
IS ) ) has been revealed that this indication is adjacent to

t odostt | a scaffold bracket and therefore, the area of the vessel

VIERE ol ~wall covered by the brackbkt (approx. 2") was not inspected
PP and could contain a continuation of the reported indication.

EGAN
LHAUS

2. Item 2 of UT No. 40 states that the areas inspected and
reported on UT Report No. 39 ware also excluded from UT

RINGION inspection after the preumatic test.

IWHAGER - . B
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Containment Vessel U.T. Test Report :
Pitt churgh-Nec Mninec Stoel Cnmpany pROe 2

The criteria for inspection after the pnedhqgic'test

" “stipulated that 100% of the upper and lower pipe whip )

support welds and repaired areas would be U.T. inspected. T

The statement in U.T. Report 40 that "all pew indications
are reported on pages 3 and 4 of this report" indicates
that these new indications were induced as a result of the
stresses imposed on the vessel by the pneumatic test.
P.D.M. did not report the existence of new indications- to
Burns and Roe at the conclusion of the test.- .

P.D.M. is directed to take the‘féllpwing action and document the

results
Roe for

» 1.4

in an inspection report which shall be submitted to Burns and
evaluation and resolution of the vessel test results:

PerfommU.T. inspection (using the same procedure utilized for
the original inspection) of thé vessel wall and weld area of
the upper whip support which was masked by the scatfold bracket
at.footage 141, where the 2" long indication was reported.

Perform U.T. inspection (using the same U.T. procedure utilized
for the original inspection) of all areas which were inaccessabile
for inspection because of scaffold brackets, etc., reference

jtem (1) of -U.T. 40; and of all areas reported in U.T. Report #39,

reference item (2) of U.T. 40.

Provide documented description of the "new" indications reported
in U.T. #40, and/or a documented explanation of the statement.

Review of the inspection report package indicates the use of
three U.T.’ procedures, U.T. 1, U.T. 2, and U.T, 9200. Please
provide justification for the use of (3) different procedures
and include same in the U.T. inspection report package.

Page (4) of U.T. #40 is missihg from inspgption package

submitted to Burns and Roe Q.A.; please transmit the missing
page. :

. Very truly yours,
BURNS AND ROE, INC.
R. C. Root
Acting Site Manager

RCR:KF:CWF:tbr

cc:(ji?Witherspoon-wPPSS (3)

RD

Sahlberg-WPPSS
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e sv3 Qurns and Roe,Inc.
EEXY ’
2tis .
Nuclear Project No 2 ~ WPPSS & P.O. Box 200 8 Richlnd, Woshington 99352 & Tele. 509-377:2301 Tele. 503~946-7621

August 20, 1975
BRPDM-213-F~75-162

Subject: W. 0. 2808 WNP NO. 2 ) 1
WPPSS - Huclear Project No. 2 P M SEC 0&LL +
Contract, 213 T AR )
. Repair of Containment Vessel oF 1RErP "
NCR-213-00058, 00059, & 00060 ‘ DL
. - e . SrGELHAS
gltgfbggghgggs tioines Steel Company . TTRRTOTON
Richland, Washington 99352 : SUE VAAGER
L. i D HOYIARD \ /]
. < v
Attention: Mr. M, Schulze A D:OESIDERD
AEUYCGHIROL
Reference: BRPDM-213~F-75-155

Gentlemen:

In-depth review of the document package you submitted on the
subject NCR's has revealed some inconsistencies and insufficiencies.
Therefore, PDM is directed to take the Tollowing actions:

1. " Provide a final ultransonic report, readable and understandable, with-
out reference to previously submitted documents and correspondence,
understandable to a technicallty gualified person unfamiliar with
the problem. The report should be complete except for the local

+« areas yet to be examined. We feel this report can be prepared from

data already recorded. It should indlude the following:

1 A report format similar to that used in the Hémi]l Testing
Laboratory Report No. 001, 002, and 003.

1.2 Charts of the four circumferential welds involved showing the
areas examined; the location of reportab]e but acceptable

indications, if any; the location of areas not exam1ned the
v reason these areas were not examined.

' 1.3 Tabulations of reportable indications in each of the four cir-
cumferential welds showing $ize, depth, amplitude, and footage
locations for all reportable indications in acctordance with
the approved procedures.

1.4 The charts and tabulations called for in 1.2 and 1.3 should
. include indications found during the July 28, 1975, examination.
. In accordance with previous agreements, the 1nd1v1dual indications
. surroundlng the repairs made from the outside of the vessel need

Over Thirty-Five Years of Engineering Achievement
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tsburgh-Des Moines Steel Company ' August 18, 1975
air of Containment Yassel . Page 2
-213-00058, 00059 & 00050

’,

not be tabulated, but their footage locations shpuld be shown
on the charts and tables along with your report with respect
to their growth. The report should state also whether the
examination covered shell plate only or shell plate plus weld.-
metal.

1.5 An explanation for why each of the reportable indications is
- considered acceptable.

Arrange a PDM-B&R-WPPSS meeting after September 10, to discuss addi-
tional information needed to provide convincing answers to questions

_related to the indications that were observed for the first time after -

the first pneumatic test. At this meeting, we also want you to de-
scribe how the ultrasonic indications were evaluated; that is, the
basis for your determination of which indications required repair and
which did not. We hope we can agree upon written statements for PDM
to transmit’ to Burns and Roe.

When the scaffolding for the installation of the insulation around

the containment vessel reaches a level that can be used for support,
remove and repair the 2" X 1" indication in the lower web of the upper
pipe whip support in accordance with the approved procedure. 4hen
this repair is complete, it should be examined ultrasonically when

the inspection called for by the above referenced letter is performed.
The repair should be examined by the vacuum box method, too. Submit

a report on these examinations similar to and as an addendum to the

“ report described in 1.

Very trq]y yours,
" BURNS AND ROE, INC. ©
-.@,Mm&\»-

. D. Hilson
.Site Manager

DH:KF: ST ' ' .

p.u..-

ME Wi thnrspoon-wPPSS (3);
RD Sahlberg HPPSS’“”“"“
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Washington Public Power Supply System
' A JOINT OPERATING AGENCY

P, O. Box 968 3000 Gro. WASHINGTON WAY RICHLAND, WASHINGTON 23352 PHONE (509) 946-9681
.

July 28, 1975
G02-75-213

,Docket 50-397

,"¢-
W

Mr. R. H: Engelken, Director
Nuclear Regulatory Commission
Region V

1990 North California B]vd.
Walnut Creek Plaza, Suite #202
da]nut Creek, California 94596

. Subject: WPPSS "NUCLEAR PROJECT NO. 2
STEEL CONTAINMENT VESSEL
- FABRICATION DIFFICULTIES

Reference: WPPSS letter G02-75-178, N. 0. Strand to R. H. Engelken,
same subject, dated June 23, 1975.

" Dear Mr. Engelken:

This letter is to advise you that as'd1scussed with t E. Vorderbrueggen
of your staff on Friday, July 25, the final ‘report on the repa1r of the
WNP-2 lamellar tears will be de]ayed

No new problems have arisen and no further physical work on the vessel
is contemplated. One possible exception to this could be removal of
the 1" x 2" indication. Removal of this indication will not be precluded by
other construction activities until early next year. The delay is due to

a longer than ant1c1pated time to assemble the various facets of the repair
program in a clear, concise manner and perform UT examination of areas

that were covered by scaffold brackets. The contractor has been directed

to examine these areas and is scheduled to perform this examination
on July 28, 1975.




O AmT— e o e =

"Mr. R. H. Engelken ’ - July 28, 1975.
Page 2 B . " 602-75~-213 t

The attachment identifies activities that are to occur prior to forwarding

the final report. The Architect-Engineer, Burns and Roe, Ihc., has advised
that based upon the examination being performed on July 28 and assuming it

does not reveal any new 1nd1cat10ns, they could finalize their letter to us
on August 15. Accordingly, it is anticipated that the final report on the

repair program will be forwarded to you by August 30, 1975. .

" Very truly yours,

. : o+ ! *
7 v 2 —— /'
“ 4 .
’; ,/ ¢ e o ;') Yot 4 N4

"N. 0. STRAND
Assistant Director
Generation and Technology

\ -

L i

NOS:dCHM:Im ' S
‘Attachment . -

cc: dJJ Byrnes, B&R-NY
JJ Verderber, B&R-NY:
JD Wilson, B&R-Site
K Fox, B&R-Site

\
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F2AT0L Burpnd sng Roe,Ine,
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[ ORI WY . .
Mezea roject No. 2 - WPPSS @ P,O. 80x 200 3 Rechidnd, Wazhingion 89352 & Tele. 508=377.2301 Tele. 503-246-7621 :
July 7, 1975

ERPDH~213-F-75-128
Subject: W. 0. 2808 )
WPPSS - Nuclear Project No. 2
" Contract HNo. 213 .
Containment Vessel U.T. Test Report

Pittsburgh-Des Moines Stsel Cempany
P. 0. Box 829
Richland, WA 99352

Attention: Mr. M. Schulze
Gentlemen:

Pre11m1nary review of the PDNM NDE report documenting the Ultrasonic
Inspection of the upper and lcower pipe whip support welds reveals certain
inspection inadequacies that must be corrected and/or explained and
documented in an inspacticn report, before Burns a2nd Roe can accapt
the vessel test results. :

UT Report 40, which was accomnlished after the Tirst pneumatic
test of the vessel, states; "the area inspected was the weld to the
- vessel wally with the ‘o1lowirg exceptions:

1. Areas not accessable because of scaffold brackats etc.
2. Areas inspected and reported on UT Report 39.
* 3. Areas where penetration inserts are installed and fillet
- welds were used, rather than partial penetration welds.

. No change was found in the size of indications previously found
and reported. A1l new indications are reported on Pages 3 and 4
- of this report."” .

‘This report: generates concern in the following areas:

| 5 ! '
j)59:2 cle 1. Page 3 of UT No. 40 records.an indication 2 inches Tong. It
5 has been revealed that this indication is adjacent to

=TAb o B N a scaffold bracket and therefore, the area of the vessel

¥ 2 0\ wall covered by the bracket (approx. 2") was not inspected
and could contain a continuation of the reportad indication.

N .

m 2. Item 2 of UT No. 40 states that the areas inspscted and
reported .on UT Raport No. 39 wzre also excluded from UT

3TON inspection after the pneumatic test.

“GER

SO

SRR\ |

! 7 Over Thirty-Five Yoors of Engincering”Achievement




L'nd Roe.Inc.

L

Cintzdamant ’~ss 1 U.T. Test Report
Fidtt e pegholzs Mninee <! r:'s Company rage ?2

The criterie for 1nspect1on atter thn pneumatlc test

sg1ﬂu1ated that 100 of the upper and lower pipe wh1p \

support welds and repaired areas’would be U.T. inspected.

. The statement in U.T. Reporti 40 that "all new 1nd1cat1ons

are reported on pages 3 and 4 of this report" indicates
that these new indications were induced as a result of the
stresses. imposad on the vessel by the pneumatic test.
P.D.M. did not report the existence of npaw indications to
Burns and Roe at the conclusion of the test. .

P.D.M. is directed to take the following action and document the’
results in an inspection report which shall be submitted to Burns and
Roe for evaluation and reso]utwon o7 thp vesse] test results:

PeriomU.T. 1n5g°ct10n (u51ng the same procedure ut1]12ed for
the original inspsction) of the vessel wall and weld area of
the uppsr whip support which was masked by the scaffold bracket
at footage i41, where the 2" Tong indication was reported.

Parform U.T. insgection {using the sama U.T. procedure utilized
for the original inspaction) of &1l areas which were inaccessable
for inspection bacause of scaifold brackets, etc., reference

item (1) of U.T. 40; and of all areas reported in U.T. Report £39,
reference item (2) of U.T. 40.

Provide documented description of the “"new" indications reported
in U.T. £40, and/or a documented explanation of the statement.-

Review of the inspection report-package indicates the use of

“three'U.T. procedures, U.T. 1, U. T 2, and U.T. 9200. Please

provide justification for the useé of (3) different procedures
and include same in the U T. inspection report package.

ﬁase (4) of U.T. #40 is missing from inspection package
submitted to Burns and Roe Q.A.; please transmit the mwss1ng

page.

Very truly yours,

BURNS AND ROE, INC.

7 L
/W
R. C. Root
Acting Site lManager

PCR:UF:CaFitbr

cc: 'a'itharspoun-'.{??ss (3)

RD Sahlbarg-WPPSS

¢

"{



D : o

&
Washington Public Power Supply System’
A JOINT OPERATING AGENCY

P. O. Box 968 3000 GEO. WASHINGTON WAY RICHLAND, WASHINGTON 99352 - PHONE (509) 946-96.81

June 23, 1975

. 602-75-178
- DOCKET 50-397

Mr. R. H. Engelken, Director

Nuclear Regulatory Commission *

Region V

1990 N. California Blvd.

Walnut Creek Plaza, Suite #202
- Walnut Creek, California 94596

Sdbj;ct: WPPSS NUCLEAR PROJECT NO. 2 X
+% . - FABRICATION DIFFICULTIES, STEEL CONTAINMENT VESSEL

Reference: G02-75-72, "WPFSS Nuclear Project No. 2 (Docket 50-397)
Fabrication Difficulties, Steel Containment Vessel",
J.Jd. Stein to R.H. Engelken dated March 7, 1975.

Dear Mr. Engelken:

The purpose of this letter is to forward additional information on the

. fabrication difficulties experienced on the reinforcing ring attachment
to the WNP-2 containment vessel and to summarize the progress toward
resolution of the difficulties.

Reference 1 reported the existence of lamellar tears in the containment
vessel shell-at the location of the main steam relief valve platform
support ring attachment. Subsequently, the shell at the attachment of
the lower pipe whip support that is of construction similar to the main
steam relief valve platform was examined (see Figure 1). The examination

revealed the presence of eleven Tamellar "tears varying from 2 inches to
13 inches in length and one tear 60" long. ‘

Repair of the lamellar tears was made from the inside of the vessel with
a repair procedure that consisted of: (1) preheating the shell to 200°F
and the reinforcing ring* to 3000F, (2) thermal gouging and grinding to

remove the lamellar tear indication, (3) magnetic particle examination to

*The term reinforcing ring will be used henceforth for both the main
steam relief valve platform support ring and the pipe whip support
ring.

!
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: : . “June 23, 1975
ggéeRé H. Engelken .. o 602-75-178 .

assure removal of the lamellar tear, (4) building the shell plate back to the

" original plate surface by welding, (5) ultrasonic examinatjon to assure sound-
ness of the shell plate repair and shell plate, (6) rewelding the reinforcing:
ring to the shell, maintaining a 3000F minimum interpass temperature, (7)
heating to between 3500F and 4000F after completion of welding, maintaining for
two hours, and then slowly cooling to ambient temperature, and (8) performing

a UT examination of the repaired area to detect recurrence of lamellar tearing
or the presence of other rejectable defects. S ‘

Upon UT examination of the completed repairs, indications immediately-behind
(deeper in the shell plate) some of the repair areas were found. (See Figures
2 and 3 for a more complete description of the original tears and indications
behind the repairs). These defects were also removed and repaired using the
- same repair procedure as’ for the lamellar tears. The repairs were made from
the outside surface of the vessel shell and viere extended to a depth that tied
into .the weld repairs made from the inside (sée Figure 4 for a more complete
description). This resulted in a weld deposit through the thickness of the
vessel shell that distributes residual and-load stresses into the shell parent
. plate material in a shear mode rather than tensile mode.

Upon UT examination of the repairs madé from the outside of the vessel, a
different type of indication was found around the periphery of the repair
welds. These indications were different than both the lamellar tears and
indications behind the repair areas made from the inside. . The new indications
did not lay behind the weld, but began at the edge of the weld and extended
a short distance into the parent material. They were located all around the
periphery of the welds as shown in Figure 5. Since these were not the same
type indications as had been repaired, an evaluation was made by Pittsburgh
. Des Moines and Burns & Roe to determine the type of defects, their cause,
and their effect on the integrity of the vessel. This evaluation consisted
of:

A section of material was removed from the vessel and sent to U.S. Steel,

the material supplier, for their evaluation. By metallurgical examination,

these indications were determined to-be of the lamellar tearing type.
Since the indications were small, were in a plane parailel to the surface
of the plate, were tied together at the end by sound weld metal, and were
not located in the zone of high residual through-thickness tensile stress,
they were determined not to be detrimental to the serviceability of the
vessel by both Pittsburgh Des Moines and Burns & Roe. This evaluation was
concurred with by Dr. William Cooper, of Teledyne Materials Research,

whom Burns & Roe, the Architect-Engineer, retained as a consultant (see_
Attachments 1 and 2). B

The defects were examined before and after the ASME Section III 115% design
pressure pneumatic test and comparison of size was made to determine if defect
growth had occurred during the pneumatic test. UT examination after the first
“pneumatic test determined that there had been no growth of the indications

¥
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. the requirements of the ASHE Code Section III, but were also directed toward

Ecre wrige’ P o wseapre ts x Pm T P—— = wemr s e e s aa et —— W e e

Summary

E -The fabrication difficulties are being successfully resolved. Throughout.the

. R . " N ©o

Mr. R. H. Engelken ’ : ‘ June 23, 1975
Page 3 ‘ - G02-75-178 -

around the periphery of the repair welds, but indications were detected

on the lower reinforcing ring behind an area repaired from the inside and
an indication was detected on the upper reinforcing ring near a repair
(see Attachment 4). These indications were similar to those found earlier
behind the repair areas made from the inside, but were more continuous
within the area-.of indications. The indications on the lower reinforcing
ring were removed, repaired, the vessel pneumatically tested a second time,
and again ultrasonic examined with no new indications or growth of the
existing acceptable indications.

Attachment 3 shows the extent of the repairs made in the areas exhibiting

' "1ame]1ar tearing.

Ultrasonic Examination

A11 ultrasonic examination used to determine the extent of lamellar tears and
to monitor for new or changing indications was performed to an ultrasonic
procedure which has a much higher sensitivity than required by ASME Section

I111. The indications identified around the periphery of the repair welds made
from the outside by the sensitive UT procedure are not recordable indications
when examined with a UT procedure for weld material in accordance with ASME

COde. - /—-"" (LT, ‘\

-

Prior to the first pneumatic test run’f;n May 30, 31 and June 1,) the only
indications in the shell opposite the four reinforcing ring attachment welds
were around the periphery of the weld repairs.made from the outside of the
vessel, - .

Prior. to the second pneumatic test (run on June 6, 7 and 8) the same indica-
tions around the repair areas made from the outside, plus indications of the
same nature around the last repair area and the indication on the upper ring,
‘were present. A1l four bands were again UT examined after the second pneumatic
test. The indications had not grown nor had new indications occurred during
the second pneumatic test.

' . +
.

repair and evaluations, the assistance of technical experts has been retained,
in that Dr. William Cooper of Teledyne Materials Research has been consultant
to Burns & Roe, and Drs. William Love' and Albert Kobyachi have been mechanical
consultants to Washington Public Power Supply System to assist us in evaluating
the actions and conclusions of Pittsburgh Des-Moines and Burns & Roe.

A1l repair, examination and test has been performed, as a minimum, in accor-
dance with the requirements of ASME Section III and Appendix B of 10CFR50. They
were performed not only on the basis of what actions were necessary to satisfy

assuring the vessel's capability to perform its intended function.
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Mr. R. H. Engelken R ' 7 June 23, 1975
Page 4 ) : G02-75-178

Presently, the ultrasonic examination reports are being reviewed for complete-
ness and an engineering evaluation of the indication revealed following the
first pneumatic test, is being made.,6 It is anticipated that‘a final report
on the repair of the lamellar tears will be forwarded on July 28th.

Attached for your information are the significant documents developed for
the resolution of this fabrication problem. If you have any questions or
desire further information, please so advise.

Verj truly yours,

P Z =,

o E ' N. 0. STRAND, Assistant Director
o | Generation and Technology

NOS:JCM: ho"

Attachments:

1. PDM Engineering Evaluation

. Dr. Cooper's letters

. Map of Repair Areas

. Ultrasonic Examination Reports

HWMN
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- .WPPSS NUCLEAR PROJECT NO. 2
+  FABRICATION DIFFICULTIES, STEEL -
CONTAINMENT VESSEL

)]
-

STATE OF WASHINGTON )

$s R
COUNTY OF BENTON . .

N. 0. STRAND, Being first duly sworn, deposes and says:. That he is the
Assistant Director, Generation and Technology, of the WASHINGTON PUBLIC
POWER SUPPLY SYSTEM, the applicant herein; that he is authorized to
submit the foregoing on behalf of said applicant; that he has read the
foregoing and knows the contents thereof; and believes the same to be,
true to the best of his knowledge.

DATED * /O/_WL; 23 ,'&1' 975
0. ﬂmm

On this day personally appeared before me, N. 0. Strand to me known

to be the individual who executed the foregoing instrument and acknowledged
that he signed the same as his free act and deed for the uses and purposes
therein mentioned.-

GIVEN under my hand and seal th1s 23 day of (;Lc—o~JL_ 1975.
4 .

o .
7/(( 5..(-/ / . \Z/C';( 2 ¢ ° Y e’
Notary Pub11c in and for the State

Residing at /7iﬂnqﬁlé;»~<,4”
.
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CONTAINMENT VESSEL SHeELL -

ORIGINAL LAMELLAR TEARS

_ A-2-F-008 -1[

. FIGURE NO. 2

. e
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[ "REPAIR OF L'AMELLAR TEARS
: .SOME REPAIRED AREAS. WERE FREE OF " INDICATIONS

'WHEN EXAMINED ULTRASONICALLY .
SOME REPAIRED AREAS HAD iNDICATIONS AS NOTED

Z.:ABOVE

FIGURE NO, 3
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, =“TYPICAL LAMELLAR TYPE <
IRE AREA 2. AL £ INDICATIONS
=Y ;) . AFTER OUTSIDE REPAIR
. BEFORE ~ | S -
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PAIR-- & S -
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WELD REPAIR FROM -OUTSIDE °
TO REMOVE INDICATIONS BEHIND
INITIAL REPAIR AREA

. FIGURE NO. 4

A-2-F-008-3 . .
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/ BOTTOM WEB OF PIPE WHIP RESTRAINT.

WELD REPAIR AREA PEPFORMED FROM
OUTSIDE OF VESSEL

; i O el W
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Ly AMELLAR TEAR TYPE CRACKS ig TO 4',
N SIZE ‘AT. DIFFERENT DEPTHS

IN SHELL PILATE
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VIEW A —A (FIG. 4 REF)

- INDICATIONS ARE ALL AROUND THE "PERIPHERY OF REPAIR-
" AREA WITH LENGTHS OF THE ‘INDICATIONS -EXTENDING
. ."THE SAME DISTANCE FROM THE EDGE OF THE -WELD °
-~ ON BOTH THE SIDES AND ENDS OF THE REPAIR AREA

'FIGURE “NO. 5

A-2- F-008-4
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April 18, 1975
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PDMBR--213 0 oo -

-75~2
Contract 127G4 . C L .
. l‘. i ‘ )
Burns zand Roo, Ing, ) .
320 Yulton Avenuc . 0" R
Hempstead, Now Yorlk 1158&C .
‘Attention: Mx, J. J, Vexrdexbey, -

Project Englneering Hanagezr

en «
B

Reference: 1. Letter, Burns and Roa to PDY,
E BRPJ..; .J.{.U 7a“'0 iy (Ltvt{ \).r [-nn )--! l\.‘ 1 5-975 P

2.. lotter, PUM to Burns and Ros,

PDMERw213-~75~19, dated April 3, 1975.

Genc1e“eu"

raisco
itemized in the same

This lotter contring the response to jour quastions
in Reference L, The responsss ars
ordex as in Reforénce 1.

»

l.. A revised weld "up ir p“oc QL”G (Rovislon G) has
.. Ancludad & reference to’ the UT procedurs and roguires
a report of the defcet simaes The repaiw p roeeqdure

is encloaed ‘ . . "“ L .

Iteus. 2 nnd will be dizscussed togethow, | ‘:“
2.%3,  Rofoxeonce 2. states that ths 2 1/29 ring 11h,:c
was f£it and woldaed into o ring. PDJ agvsss that ,
© segmenyis wero ralsed into pcéiulcny but pricy to

welding ta the shell, the 2 1/”“ Lilange welds i
wvera mada *o, all Lho coesments oxcept the last .
TTTTT T " one, T The last sogeent was fit into it final

locatian coﬂcv"“cnr7y with 2itting the shell
cewe e the. »dng. CTho ring to sholl -f£it-up wao

10

by BtﬂrLiﬂg at ono noint and woving around the
vossol witcting tha nno1i to the =lngy, As one
aven was proverly fit, n new arxron of fit-up was

started always prores n; in tho samo dirscilon
until & givcn axre of u it wan accopiadls
4 * .‘- '.. LIS ' :

’

Tyl ATl N L shema LAptd XA S [
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1o e se a

. o L accumulatad docd load above the baso of the U

. . ’ £
PDXBR~213~75-7 ) T Ap¥il 18, 1075
My, .

J, J. Vo*dorbar' ..

"

This procadure was “oitowsd until tho Laxi sepuont
was L1t inco winco., It was duvdng this time that
the jacus wars vsed to ¥it and tack woid e sholl
to the »inz. As stated in Reforences 2,, Tho webh
spllce plates vero not in nlace during tha Litting
opoyation ang thurelore the webs weore intorruniad
at the intersection oi sach supnort riny sogment,

w

Tha f£inal two 2.1/2" Zlange wolds wore wado
concuxronblj Viuh making LQO wulo oi the suppor
ring ta &l elu. )

It is imoﬁcsibla at ths« *1me ta know whero tha
Jacks wore locztad during tho Fitting on;xuu*on.
Since tho shall was ossewntlielly L1¥ 10 the ring
in ons centinuous operation, the oniy end conditions
existent wore those of iuLuTL‘t ant wohs and tho
tack wolds that were mada o the shell duvinn

] Jo_ @

.Liu"*dp.‘

In compliancod with vonr “oq 8%, I have s»educesd

the maxinum are of wisyit from SC° to 459 for tha

'pu”poge o estimating maxinum jack: lozds. - The

esults of these.calculations are shown ¢n atitachad
pageo numbared AL and A2, Anothzy calculation
considoxring & 1Y gap ovor a 10' chord is wresentcd
on cwlculﬁ*lou paces AZ and A3, Calculation
sheot A3 aliso pyresents the wold styrass thot would
dovolop fronm tho wmaximun joad as detormlinod facn
tho anove two"cases, Theso calculations indicaic
a Jack load of 47 ki}n Lo the 1" mid poiut gap
in a 10' hord and Z& kips for the 459 arc with
a 3" wld point gap.ﬁvL 57

1) ., Regaxding the dead load of 1081,7 kips, the

original sunport xing calcoulations used the

cono, ‘This load was extractod fycm the indtinl
wolghts as conputed eaxly in the progran.,
Tho f£inal calculated daad lcad as proscentod -

in Rotaorence 2, was derivaed Lrom tho saikée inltial

wvolaht caleulations with sama adjustuents .
wade to distyributo tha ponotration dond loadts,
cctc. a’ explainod on Paro IV.2,1.21 o tho
“t“(.u Roporé,  This lond ineludos all the
sholl stsuctnure tn Cono 4 and above :nd
approximitoly oW of the punofra ilon don

25 KipS | . SR <L
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“Conplete welding of ‘annular plate 'to shcell " platd, NP - evexy

cdifferential applies to the first 1/1” and 1/2" of weld deposit,

) AV V ¢ o 7 Do nse [ «

REDATE ¢ WELD AT PIPE VLD BUEPORT TO SHELL Rev, D 3-16-75 (
i —— : , kev, B 3=21-75 (1
. _-Rev, ¥ 3-27-75 (

L -t T Rev. G 4-06-75 (8

flecat shell plate, Place cleetric hewter at opposite side of top
and bottom annulay plate at locaiion of repuair,” This heater
should cxtend at least 5'-0 circumterentially beyond either side
ol the repuir area, SHce Nole 1 boelow., .
Place clectric or gas heates on Lop and bottom danmular plate

and fuace plote. This heater should extend at least 5'-0
circumterentially heyond cither side. of repuir area., See Note 1 bel

v

Preheat Item (2) to 30001 Min., Preheatl )L (1) to 200°r Min,

NOTE: The differential temperature between 3009 in Item 2-and
- 200°F in Item 1 can ‘only be maintained as gouging increasas
in theé weld connecting the annular plate to the .shell,
It is required primnrily in the last 1/4" to 1/2" to

* » °  prevent crack propagation, . .

-'
<0

Jalntaln prche eat deierentlal (Sce NOTE in 3 above) and goug

out defcct (Gouge fLrom end to centexr) in shell and annular n-“te
as shown in Figure ‘1, Gouge web plate to at least the bevel
shown in Detail C of ES2 Gouge to sound parent metal

least G C;TCHWiLanLIGJ]y beyond defects larger than 4 feet
"and 2 inches circumicrentially for dulccl smallexr than 4 feet.

Disc "rlnd gouﬂea arca “to clean surface, ° .

MT ~ Disc "round areq. - .

Maintaining preheat as speciftied in Item- (3), weld overlay

on shell plate to complete weld to the original p]ate surfa ce.
MT every layer. Grind flush. - See Figure 2. UT *for soundnes
in parent metal (PM) after filling PM cavity prior to ma k:n*
bevel weld., :Shell plate temperature may be dropped to 100°
during UT.” Box girder may be dropped to 150° to 200°F dvrln"
UT, Maintain as closely as possible an interpass of 300°V
Max. at the weld. . . .

NOTE: Weld using stringer beads and Joint Procedure, 70-714.
Use 5/32"0 Max. elecctrodes for out-of-position welds
v pmmmmeald 3/16" (S Max. .for frlat and.horizontal fillet welds.

"

¢ Use PS-69-~97 for overhead repair, 5/32"¢0 Max. rods.

-

1/4" and fLinal cover. (See Mipure 2 See Note in Items 3 and
7 above Bxcept in Item 3, the prehoal and interpass temperatura

Aftor welding is comploted, iasull Le th heated: area and
hold temperaturce of 3509y to-4009F Zor nt lenst U hours and
slow cool .
NOTI 3 Yor defects 18" or less in length, only 18" circum-
ferentianlly bevond coither sido of tho rcpalr areu
needs to bv haated, .

. .
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May 29, 1975.
. ) ,
. PDIBR-213-75-22 - |
. Contract 127641 : ‘
- ) o . ) . 3
"' . " Burns and Roe, Inc., . o .
. 320 Fulton Avenue ) .
Hempstead, NY 11550 ) e SIIT MANAGEY )
L ) Corstet Cunitich
.+ Attention: . J. J. Verderber, R T
e ¢ Project Engincering Manager . Wy ser
pf!".i + '. ’
s Subject: Concluding Letter of Support Ring P
P Weld Repairs ) S
: ’ L
Gentlemen: ’

This letter is being written to describe the Lamellar | |
tearing events as described in our meetings of..May 27th
and 2S8th, .

- . * 13
. 4

DISCUSSION:

A periodic post-weld visual examination of the welds
Jjoining the support ring girders-to the vessel shell showaed
Lamellaxr tearing to be present. 7To determine the extent
of ‘these defects, a highly sensitive Ulurasonic testing
technique (UTL-UTP-9200) was cmployed based on the known
discontinuity (Lamellaxr tearing). This examination
mapned the location of the Lamellar indications as
documented in NCR~-00038, 00059, and 00060,

A weld repair procedure was developed to correct the
»  Lamellar tearing, The first area to be repaired was at
0° azimuth, a weld of the top web of .the upper support
ring to the shell. The repair was successiul,  Subseguent
: UT (to WTIL-UPT-9200) showed only acceptable indications
:in the repair weld,

© Concluding that the repair procedure worked successfully,
repairs were initiated in other areas, In pertorminge UT
examination of some vrepaired areas, iundicatvions to techiique

) HTL-UTP-4Gl00 weore found behind tiie vepuir weld (roward

| ihe outside of the vessel) in the parent material,

.
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POMBR-2103~75-22 . ) . May 29, 1975
My, J, J. Verderber , .

-

. T
» “» v _’ . * \“ ’ 0
These indications were deemed unacceptable. UT exaninition . -
of the-arca 2" beyond the arca bounded by the previous o
repairs showed no indications. Repair was accomplished
from the outside of the vessel shell, G4 cexamination
to, IIMTL-UTP~9200 ot the completed outside weld showed '
indications in a narrow band in the heat-affected zone
and parent metal zone of the entire perimoter oi each v
outside repair weld, UT of the weld metal itself was '
acceptable, L .
. Not believing the indications to be Lamellar tearing and
S ' being unable to climinate the indications during the
. welding process, a scction; of the vessel was removed and
sent to USS Corporation for examiiation and report (sec
. Attachment 1). In addition, microphotograpis and a
report were obitained .rfrom Hamill Testing Laboratory
(seec Attachment 2). o " . N :

In summary, the following is-stated:
Original Lamellar Tears were repaired by welding.
Additionnl indications hehind the repaired area (thra
thickness region) were found by technique HTL-UTP-9200
necessitating repaix from the outside of the vessel.
Indications, known to be absent betfore the outside weld
repair, appearced in the plate at the boundary or the repair
weld. These indications were of various lengths (up to '
approximately 6 inches), lay from 1/471 to 3/47 from the
outside surface and were from 1/8 to 1/4 inch in width,

-
<
-
-

"JUSTIFICATION FOR ACCEDPTANCRE: - .

-1, UT scan prior to final outside weld repair showed
a band av least 2 inches on cither side of the

» 7 weld absent of indications,
’ 2, Shell stresses in the through thickness dircction
. local to the ring arce at levels ol 2,500 psi or
- less, :

3. ‘Through thickness repair weld réstores the through
thickness strength of the shell place,

- 4, ASME Code, Scetion III, Paragrapin 3B=35130 permits
laminar-type discontinuities on plate edges prepared
foxr welding,

.
. . = v . i
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PDMBR~-213~75-22 _ May 29, 1975
Mr, J. J, Vexderber .

5., The inclusion levcl in tho plate was within -the
ran"e expected Lor the grade and ‘quality specified,
. and the base-plate sample met the Ultrusonic
requiroments of SA-:A33 for steel plates fox
./ Dpressure vessels,

6. VWhen the plates.are UT e"an:ned in 1ccord1ncc
. with ASME UT Procedure, SA-573, (Paragraph
NB-2532,1), the above described indictions ave
acceptable,

In Summary, PDM belicves the periphery indications are

not rcwovable and deems the vessel acceeptable in acc01d1nco

with the ASME Code and contract reguilrements.

The supplemental attachments as listed pelow'will Le’ ,
sent when completed.

Very txuly yours;

PITTSBURGI-DES MNOINES STEEL COMPANY

L3
"C\ R ug.’l..,..u,u.w-',\
(/N' P ¢y \y,,:': Rt
J.-F. Strunk
Project Engincer

L

S JFS/gt ‘ o : S
Attachnents (Later)

USS Repoxt (1)

Hamill Test (2) .
Rollouts of Bach Web Repair .Area (3) .
Sample Cuts by USS and HTL (4)

Picturec of Repair Ar\a 11&19 Lower Support Rln“ (5)

cc: Dy, W. E, Coover - Teledync Materials Rubearch
M. J, E. oolbey - WPPSS <—
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320 Fulton Avenaue = Hampsiead, lice York 11550 n Tc:ephone. (510) 567 Gt o .
TVIX §10-222-4535 ¥ Catte GUROE HEMPSTEADNY CL Gubeis s
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. :' . B B . » w- . Y. . . 7
w.C, 28028 . ' O-f EEHH 42,5008,
Washington Puslic Power Supply Systen. X [)'%4«~uv4)
WPPse Mclesr Project Ho. 2 .
Contruct Mo. 13 ’ - ,
Repair of Containment Vessel e . .
) ':_, .': v e R “oL . 2\")32‘11 ”- -'9
: . - - ’ PRPDH '*?*4“75“:‘)42 '
*Pit *n*gh~u¢s tioines Steel Company
NbVll1C Island . e o -
Pi'tt“bl."r'n, PA 15223 e a0

s
. . "

httention: " Mr., J. Strunk

Reference: .l. Letter J. I, Adans to J. J; Vﬂvderbeg

- : e :‘ . PDA‘L%X\"?l3"7J"lg 'S Ga 9(1 . l‘/u/7 b] ¥ LIS
- 24 * BS&R leomorandumn .- rlancoenbaun/J. Clapp, to
B ... +Te J. Verdexber, dated 4/11/75 (attached)

: . Thc ﬁbove referenced letier (aefcrcncc l) contains
your'fln 1 ‘engineering evaluation of the lamellar tearing

problem that was found in thce coatainnent vessel at the Loncr

pipe whip support. The Burns &nd Roe stress analysis roview
is.contuined in the above referenced nern sorandun (Refercnce 2), .
a copy of which is attached., A nurber of espects of the lamellan
teaVing problg“, howaver, still reguire-clarification, '
l. P‘eaae revise tne weld rep1ir procedure to ch

the sengitivity to be used in the uvltrascnic exanination so that
the exanmination after the pnecwratic . tcsh will show if any flow

g:rowth has occurred. .

T 2. Please refer to page 2 of Reference 2. We feel the
90° arc-angle you assumed in your jacking frame crection calcula~
tion is unrealistic and alould ke revised since the ring was rajiced
in segments -

S, wea > Tt o) e



. . B} .
. . v 0
« .

Iur.n:; ond Rno, hlc.

' while it mey e difficult for you to accertain the petuzl »rgial,
© .7 jocking losd applicd, we feel you should at leact provice a- -
calceulated jacking load tha“ is compatible.with the calculaizd
. shell stxain, ’ '

- .
. * - »
.« > . .

- 3. The geguence of the erxecection of the suvoort ring
dezcxibhed in Referxence 1 iz incufficiently Sctailed to how , v
"thie picces wera assesbled and how the jacks were utilized, ' For
e:iaple, you show the fiitting and welding of the f£longe sogrents
. idto.a ring @s the first stepr yet, our £ield pexsenncl tell
" we the segmenits were ram*cd Anto wvozition before they were welded

PR

into a wing in conforoance with the construction drawznc Gne
neecds to know if the jaecks were used before or after the seg-
- Y ments were welded into a ring, what the end condition was ' N
- when the jacks were used, ond if more than.one jack was uszed on
a gegment. ~ ’ - ~

«
« '

. " 4, The detailed com rans resulting from the Burns
.and Roe stress a2ralysis CVlCU'OL P Revicion Number B, pro-
' vided in Abttachment & of Re ference .2, must be reaolvca by P,

- L)

ay we have youx nromot aLtanzon to thcqc raLtcr-.

. S o .o ... s Yours very truly, .
_“ R .. . . . " * ‘/ .
- o3 - . John J. Verderbex
. - 3 ] )
v . - - T Project Engineering lianagewn
T aov/EL/Jc/atl 3 . i : '
Attachrment o < : o T e
- N - - . £ -
cc: Mr, J. E. Woolsey ~ WPPSS -~ 3 /3 - . 'fi o
- 0 Mre, M. Schulze -~ FDM - Richland = 1, w/1
s . . * ’ ) .' < -.. . . *
. . .r . ) . * [ ’ : .- ) » ) . )
e ‘e ° N "
{ : ' .. EEE L

.

T R ?elecopied to J. Strunk of PD} on 4/16/75
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BURNS and-RO@, Inc. DATE: April ll,.l975 db
TO: "J. J. Verderber
* PROM: S. Flanzenbaum/J. Clapp
SUBJECT: W. O.. 2808
./ " VPPSS-NP2

-

Stress analysis revxew of Plttsburgh —:
Des Moines Steel Conpany letter y
PDMBR-213-75-19, with its enclosures.

Attachment A: Detailed Comments - Burns anc Roe
Stress Analysis Review of PDM Re-
v1s;on Number B.

In the enclosures to the Subject PDM letter,

PDM has presented Revision Number B (Section IV,

Subsection 5, Article 3, Pages 10 through 13B),

which refines the stress intensity evaluation

performed for the conical shell in the region

'of the uppver pipe whip support ring (EL. S42L7%"):-

‘as well as the. support ring itself., Additionally,

‘as part of Revision Number B, in Pages 288 -through

296, PDM has presented a refined analygls o_ the

support ring.welds.

The Burns and Roe stress analysis review of
the above-=mentioned enclosures verify that the xe-
vised stress intensities for the conical shell,
support ring, and welds meet the requirements of
WPPSS Specification for Primary Containment Vessel-
.Contract No. 213, .which includes compliance with the
ASME-Sectlon IIX Code for Class MC Components.

Although the Burns and Roe stress analys1s
"yreview will require that PDM make certain modifi-
cation to their revised stress intensities. and
calculated weld stresses, these modificaLions are

_of a minor nature which will result in minor’ changcs'

to their stress analysis calculations. Detailed *
comments resulting from the Burns and Roe.stress
analysis review, are provided in the Attachment to

~this memorandum. These comments should be trans-

mitted to PDM for their resolution, .

Jy. R B A e avmadid 99 2 - wmperw__ - hmsn o o5 Y acaw i ® e o Bries

.,
e s e o o,
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" BURNS and'Rou, Inc. ' - Shcct 2 of 2

.

A separate enclosure to the Subject PDM letter

sncludes an analysis of. the induced strain in the
conical shell during field erection to close a 3~inch
gap between the conical shell and support ring. & .

-, -+ study of this analysis reveals that the induced strain
is hlghly sensitive to the assumed arc angle of separxation
between the shell and ring. If {he 90° arc angle, assumed
‘by PDM,, were halved to 459, the lnduced strain would in-
crease by a factor of’'5.

., , ~I;ﬁ PDM should provide a more detailed description of

4, the field erection procedure which would relate to the

% -detual arc angle of separation between shell and ring.

- Additionally, PDi should ascertain the actual radial
jacking’ load applied in order to judge if it is con--
sistent with their assumed analytical model and evalu-
ation of induced strain in the shell.

T *;’-' d ‘ Se. Flanzenbaum/d. Clapo

JC/SF/ne /”4§%¢% 5 /
Attachment - ,,,.3/ C/&L/ O

.
T O antes . T 9 '- —ademe A - » e wa e
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. " . ATTACHMENT A .

&

Detailed Comments —~ Burns and Roe Stress Analvsis Review of PO .
Revision Number B. .

1. The dead load placed on Cone Ring 4 has been revised

(Revision B - IV.5.3. Page 12) to 1081.7 kips, and its
" oxdexr of magnitude appears reasonable. ‘However, plecase
.provide a break-down of this revised load.

27" The stress output from the AX-2 Program (internal pressure
condition) as shown in Revision B - IV.5.3. Page 13, indicates
minor revisions from previously transmitted output (IV.5.3.
Page 10)." Please justify. -

3. The revised stresses based on the BOSOR Program (Revision B -

" Iv.5.3, Page 12) have all been adjusted by the ratio (1.5/
2.4375)2 Burns and Roe feels that this ratio is only applicable
to benﬁlng stresses; and that the direct ratio of (1.5/1.4375)
should be applied to the memprane stresses. Please confirm.

4. Revision B (IV.5.3, Page 12) shows the shear stress ‘evaluated
as an average shear stress. Inasmuch as the evaluation of
maxiwum stress intensity at the outermost f£iber correctly

utilized a zerxo shear stress, the evaliuation of maximum stress
intensity at the neutrfal axis should consistently utilize the
maxinum shear stress (3 Q/it), evaluated at the neutval axis.
P%ease confirm. ..

5. The radial load indicated for Weld Point 3, Case B, Revision B

. (Iv.5.3, Page 294) is given as 692 lb. /in., instead of the

'correct value of 1038 1b./in. ‘Although this will reésult in

a hlcher level of weld stress, the corrected stress will still

be below the- allowable stress for the weld. . Please confirm

that the revised Case B will then prove to be ‘the critical

A loadlng condltlon for W“lQ Po;nt 3. . )

-
-



—
\

\J

R e

Tatee? Orilar 215

Vare 0 ot
R e . . caee B oae e e i ) . P LN
. . R D - )
N EINSHNEERS ) BAGTUSETRRPYS 1 SORMNMBLCTONES 5 / ) o
. : . . . -‘ S)'":{ -
——— - . ¢ e . - o L
PITTSEURGH-DES SIMNES STEEL QRMEANY A
NEVILLE Hiu &M 5 PITYSOUNGH, nnwh...n.varum 1WQLL € PrRICNEI D] 29120908
- [ . t.l"
- .7
. ) ' el )
. ‘,: ’ ' N . ’ *
N . . CApril 3, 1975,
* P ’ ' ‘.‘
POMBR~213~75~19 °* ' . .
Contractl 12764
Burns and Roe, Inc. i '
- ‘320 Fulton Awvenue ;e
) llempsteaa, N. Y. 11580 . ’ .
; M ) - . . - ' ; - i
Attention: Mr. J. J. Verderuer .
. _ ) ) Project Enginzsering Manageyr
Subject: Pinal Engineeying Lvaluaticn .
. Upper Support Ring Larellar Tears
Genticmen: T
H [ 3 a « e . "'. : . * . . ‘
s Thi s letter contaiuns the informetion roquested hy
.- Burag a'n".«.'-tve at the mee;ting heid-in Pittshburgh on .
: March 12, 1875, )
. The pipve whip sunport ring leads as given in ihe spec-
- ification are exceaaingly 1arge for a thin shell siruc--
ture to cayry. In order to obhtain an acceptable deeign, -
PDM reaguestcecd the use o2 SA537 Clasy 2 materinl. SAS37
materinl is a carbon-mnanganese-silicon, quenchced ana
tempesrred steel for use in pressurs vessals, It has a
) yield sivength of 60 kei ain,. an uwitiaate strengih of ,
: 80 to 100 k:;, vet still maintains roliatively high,
ductility (£2% in 27) and has zcod weldability, It is
o a satisfactory material. foxr use in containment vossols
and provides tho nighor allowable working stress nou-
essory in the desigzga of the support wings., Tae analysis
of the vessel in ths wrea of the ring sand the analysis
cf the ring axe ev~=odea, The encleosed analysis poges
- will appeay in the stress report for this area.
whv*c""ct~ona*’ Thi-gupport ring . was’ zseeonplished ag .
foiliows, T
- (1) £if gnd woeld the 23" flange scrnents iuto .
- a ring.,

e ¢ &
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Burns and Roe, Inc, . Apxril 3, 1975,

(2) TFit the 13" web plates to the shell and
" weld, . 0w | : .

(3) Complete the splice plate welds. This o
: operation has 1ot becn donc yet.
The welding sequence was as follows: :
(1) VWeld the root pass of both the upper and
: lower web plates to the sholl,
(2) Concurrentliy weld with one man on the top
plate with semi-automatic eqguipment while
four men located 209 apart 'weld the over- .
head manually, i . -
(3) Complete the top plate cover.welds using )
the manual process. )
" (4) DPreheat wam used during welding bdbut the - - -

e L weld was allowed to reiturn to ambient
tomperature 2t night. . - '

*

‘This procedure resulted in as near n uniform rate ol

Lilling the weld groove as was practicable., A copy of
the Welding Procedures and Weld Qualificationsused are

“enclosed, . . S

In ordor to do a prorer job of welding the pipewhipn
support girder to the shell, it was necessary 1o main-" .
tain the gap betwa2en the girder webs and the shell ot .
1/16" or less. The shell was severw] inches out of )

* round at the elevation of the girder. It was necessary

to usce a jacking freme and a jack as shown on attached
Sketeh 1 in order to pull the shell in to fit' the gixder
within the required limits, Twenty, fifty and 100 ton

‘hydraulic jacks were used to pull the shell into the

reguired fit with the girder. The one hundred ton juck

"was used at only a few spots where the gap bLetween girder

o 1 . . g I TS

and shell was several. inches, The general foreman on
the job feels that the Ffulil capaciity of the 100 ton jack
was never used since the longest jack handle used was
about 20", :

-
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Burns and Roe, Inc, ’ April 3, 1975,

S eraaen . . S

’

Attached iq cmlculat"on pq r¢ 1 preparced by Jim Strunk and
JGated April 2, 1975. "In this calculation Jim has used the . f
maximum gap, three inches, between the girder and sihell
and,calculated the maximum surface strain created in the
shel.l by jacking shell and girder into conformity. In
making this calculation e assumed that all of the strain
occurred in the shell. "The calculated strsin is O, 0045%, o
-an insignificant vmluc.

~ mad - a -
The four welds between the shell and the webs of the two .
girders werce inspected usually, by Magnetic Particle, and )
by Ulirdasonics. The visual and UT ins 0eciL01 revealed 1
extensive lamellar tears in the shell plate at the welds
on the top and bhotton webs of the top glrdcr The in- . _ |
spections revealed a 1" x 1% delfect in the wald on the top -
web of thoe bottonm O'ru-". This defect was judged 1o boe a ) '
slag inclusion., UT gave twelve indications of lamellor
tears in, the shell at the weld on the bottom web of the
bottow girderx. Ail defecis will be repnired and reinspacted
in accordance with the at cachzsd proccavrn MRepair c¥ Wa2ld - - .
at. Pipe Whip Support fo Shell® revised on March 27, 1573,

~ e e

At the meeting on March 12th i number of questions were
asked concerning the lamellar tears. I will state each
question and follow it with my answer. :

Whyrdigrlame l L ad=rosringreccurrsone piaces andmrot e wo otiveMs 2y

This is like asking why does a tensile test specimen select
one specific cross sce tion to fracture rather than another.
The answer, of course, is that it selects the weakest cross ’
section at which to fail. Metallic materinls are non-hcito~-
genecus materials., They h¢ve VLPYIHW physical properties in

all directions, but the variation in the througn thichkness
direction is wider than in either. of the other two direciions.
Also, 1he average tensile and Jleld strength in the thvough
thickness direction is consldcrtbly lower than in either of

i1he other two directions. In addition, the strains causcd

by welding are not uniform. They vary from place to place
tending to increasce as iie length of complcted weld in-

creasced,

N
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Burns and Roe, Inc. - .- . "April 3, 1975,

Let me quote from “Commerntary on Highly Restrained. .
Welded Connections” published in the AIZC Zagineering

Journal, 3rd Quarter 1973, Vol, 10, XNo. 3 page 61:

-

"Lamellar tearing is the scparati n in th

parent or base matericl caused by "thru-~thickness"
strains induced by “e]d metal shirinkage ---,. ‘Under
conditions of high restraint, loc“lzzr' strains due,
to weld metal shrinkage can be wmany times higher

than yield point strains, whereas ztresses dve to ’
3 g}

design leads are only a fraction of yield point;

thus the strains due to apwlied lecads are not of
primary concern in causing lamellar ?eariLg._ No_

cases a4re known o; inmeliar teoxrs haing dnitiated

_or prepogatea by design loads.”

EsToccur ~wiere--they have mot-yeioccuryad!y

"t -
- .
* wt " dew reParegtdl b A SeTIRE tetia i tusfaa iy v aroer b o s ceere v daS

MITITCEas:

The above qguotation indicztes that lemellar tears will
.not oceur, afier or mropcaie aftcr'ﬁha welding is cone
pleted and the part has’'returned te ambient temperature.

SEWIAGES ~PTBNERTE At eaper ing ~af Lot SRS R e ELATE s
stresses - in. the..plate? %
Yhen the plate is auenchei the material mnear the two
surfaces are left in a state of tensicen in the directicen
transversce to ond pirallel to the »0liling direction; the
center of the pl'tc s left in a state of conpressicn.,
Yhen the u“ate igs tempered al approxinately 1.108°F o
higher, thesec’ stre:c\s are “ellnvcd to a much lewer level
After quenching, the surface stresses W ‘Jd he near the
propoxrtionad 11n1t ""lue After tcmgc“" the stresses
would be of the order of 15 ksi., These s*“ 5 would
not countribute 1o lamellir tearing because they are
praxrallel to the face of the wlate. Lamgollar tearing
results from tensile stiresses normal to the surface of
the plate. . :

-

'-3 2 $3

The attached repair procedure should result in a sound
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. . structure with nc reoccurance of lamellar tearing.

>

PITTSBURGH-DES LIGIXNES

sTEgl. SOMPAM Y

o

-

Very truly yours,

STEEL COUPANY

R
B2 ] ) .
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"JHA :mfh J. H. Adams, Chief ZEnginecer,
Enc. ’ .
ce: William Cooper
Telcdyne -Materials Research
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1 P ornis procedure speei ficiation is a quialificed procedure for the
: Poconstruction of weldments whose essential variables Sall within-
toe Limitation specificd below, & different, procodire specifi-
caltion in vequired For weldiments whosce ess sential variubloes
artfer rom those speciliad below, “
' “~3
-, Alase Metad - Phe base metal shall conform to the specilicationy
. tor ASME SA537 Gr, 15, which is found ipn miterials Group P -
.- awambese lZl:-—‘an—... ~ ‘
ad . - - L3
) .
| Crllor metal = Thu lJlluP metal shall conform te Mekay ¥OCH and
T Y contorm to the applicable requiroements or ASME SPFAS. 20 Coy
Dl caomspositle clectrodes in Group Kimber F-0 and ASUE SPAL.0 Classi-
v, trcation EbOISCH ror Serrous Liller metal in Grou) KNuwmber M-,
- e chemreal composition of the weld deposit shall Fall withon
o the foldowngyg limits: C -,05, Mp - .90, 81 ~ ,55, Ko - 06,
:;3 .' ::i! -, :-l 5 " :
ae) ! . . .
o Shielding Gus - The gas shall bhe weld grade COg ucced at a flow
a Tte 03 00 TR, .
et
e Pu-iiinu - ‘e welding shall be done in the torizontal and rlat
3 POUTITORS . :
e ]
.2 l.f.t_!)_\ aland Tterpass Temperaruye - Is required during fabri-
.= cation and/or vrection Ln contormance witlh the following:
) :.3' Thickness Precheant ' “In ternnss )
() L
wrd T N O s O ey ae v
s I'" and Under 100°F Minimun 250°1 Max,
0 Over 1 to 1 1/2% 20001 Minimum 35091 Mz,
22 Over 1 L/2'% 250°F Minimum . 400°) hax,
(Y}
9 The qualiXieantion test for th 1:, proccdure prlelC’i‘L’On :;h‘.ll
e be perlormed with a preheist ol 200908, . ',
) . ’ " ) 3
] . Al
-7 No welding of any kind shall be done whcn the temperature &f the
base me 1.:1 is lower than 09, At temperatures between 0°F ‘and
. Guor  the surface of all areas withan 3 inches of the point
where the weld is to be gtarced shall be pr*hc.ted to & minimunm
ol GOPY or as shown above bLefore welding is started,
e Metal Thickness - This JOlllL is qu.xln.*’md for usec on
thicknesses rrom 3/716% to '1 . .
R "t T
* L. e . caly v
Backing Strips . None pcrmitted. - e R U
. e v e e I v e .: on « -
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BC with

poLlarity. 4 permissible ol variable of 15% wbo
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. 4

Heat Treavment: NONE . . R

.

)

“leace

"o o v, e o8 we » wn s ¢
. w




.2
Y

sdl CLL

- ® o wg enc e
o w o

xS
* ead

- -
RS
28 e wa o

- N )
3 C.-r-

- >
-
.-

»

¢ g0 0o sm e
“

I8 fan g eLont

ool c’li goe”
Poow [ L

-

1ORS 1

“OIAY

-

_Procedi e I‘-m:(:i ficaution 70-71 4 I .
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NON RSSENETAL .VARTABLES

The following paragraphs des seribe det a1ls which are not Loﬁc'x_dﬁ
Variables, Changes in these detnils mny be mnade without sctiing
up i new Procedure Qualisication provided Lhey are recorded ay
revisions, '

4 ' . ) as
Peeparation of Base zt'rial « The cdges or surfaces of the paruys
To he joined by welting shull be prepared by shearing, ¢uh1“lng,
cehiippinmg, bpurning, or gr‘ndznb as shown on PS-70~72\ jeint skoetea
S (ugee ) and shalldl be ‘cleancd of all oLl greise, paint, dirt,
rusl, sceile, moisture oy other foreipn mitteriad that may adverscly
afrect the gqualivy of welds, mrior to weldinyg, Weld iea shall b
cleaned by grinding, blasting, wire brushking, cte. ’

Joint veiding Precedure - In addition to the Essential Voariables
Trsted uudgs'7%11d1ng oncudu“\", the Tollowiny non-csscential
variables shall be followed, .

The pend technique shall be ay showa on PS~70-724 joint sketch
(Page 4),  Numbexr of beads, if the joint dimension is increascd
vr deereased, shualdd be proportionald to the ared, Lolliowing buend:
size above, . )

e

Appearance of Welding Loavers - The welding current and manner of
dupositin the weld meval shtll be such that 1hcrn shall be & o
priactically ne undercutting on the side walls of the welding
proove or the adjoining base material, ..
. ¢ e .
Cleaning - Al slag or residue remaii inb on any bcad of welding
Shati Lo removed before laying down the next successive boad,.
Exscessive weld spatter to be removco before dCJObltlng the next
layer, . L .

Du :fects - Any cracks or blov holes that ﬂpponr o the surface
RYSEY any ny bead of welding shall be rewoved by chipping, grinding, or
gouring berore depositing the next successive bead of we 1a1ng.
Poening ~ There shall be no peening excepting for removal of
adhoring slag using a2 de-slagping gun, .o . .

. ' . .- ., - . 0
JPreatment of Underside of Graove - Tie root sido of the pgreove
shitil be pgouged by ure iy goupang, chipping or as roquired by
the qualilication piocedure, Carbon are air gouged suvrfuces
contining oxidized material shall bhe pground to remove tho.
oxidized muterild bolore procoecding with the welding, AL
petetration butt welds shall be nrepared to claan sound metal
as called ror on the welding procedurs qualiication record,
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: PROCEDURE SPRECIFTCATION 70~72A
. b \

' SMAW and FCAW Flat Pésition

O PRED T TR, 3 PASS . DTA 1 AVPE T ANPS T VoTrs ™
1-2 | 5/32 | B8018~C3 | 170~ ; 23-25
. 180 ™
3 3/)6 | EEO2B-C3 | 210~ 2.4-26
220
) -4~18 | 3/32 |'85C-3 300~ 28-30

1 1/2

comarsamaaim S ton | e te e e 58 re e
.

Hoxis., Position

L TJOTNT DR T T PASE NI PR APy VOTTET
i AN ‘ 1 5/32| 1B80LS C3 | 170- | 23-25"
{ : : 130
: L - FPCAW .
: 2-11 ;23/32| 85C-3 300~} 28-30
s 324 —
Y SMAW .

1-3/4 1 12-1613/16]| E801E C3 | 200~} 24-20

219
FPCAYW
17~-2813/32| 85C~-3 300~ 28-30

,.
320,

—_tig 5
f SMAV
. "] 30-35[3/16| E801S C3| 200~
: L . E 21.0
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T, RECOMMENGED .l Q71 MANUFACTURER'S RECORD OF WELD! NG PROCESURE
S  QUALIBICATIUN TESTS .-

:‘.pn'il.ca(i'on tio. 70" /-) 3 e ,_.._.. Dace _.-_.]..2-..6.:.,:_ o W
Eelding Process ST & PO 727 70y g Maching MRNUAL G Guideluuo
Matcrial ‘;,:cc-lua(wn“'>37 Cu. ). o sae of 1Mo, 1.“ Subv ur.a“ Pl _i._... ,,'._t_'?_—‘_._.".:“. 2
) Ihectness (il pipe, distzecs .ﬁ'ZJ vl ehickaess) — e ____‘/: "
Thictress Range this (ot -,uhl-u —— e 3736 To0 L L M
Filler Meial Growp No. £- 2 (EB0LEC FO(FCAN) FLUX O% ‘A TMOSPHERE .
eld Mctzl Analysis o, A (b‘-‘_\\- L 0D~ Fln Tudc Naeme ot Cermposition_____ ="
Lz, M (701 ...‘ Si ,U88-.060, N1 leexn Ca Compesition - ) ’
o l.2-2,5 '1'_\‘]) . Weld Metal Antlysis Tade tame - ‘ Fiow Racce e
indituted (1FCAW) C ., 05, an L00 s s Boacking Suip used? '______]'0 e ez mmm v
Si LH5,=NL.,490 Prehest Tempersiate :___r:(_)_‘_?o_"__'v_ o
g VELDING PRCCEDURE  * . ' Irtcnua Teaperatute Range =26 2COYE To SGOOF
Siagle o1 Muldiple Pas> _l_-_iulT-_‘._i._:.}_l(.’ f'our-eu Trecuaceas o
" Single or 'lul.l;(llc Are Sinacle : oy
" " Poaitiva of Groove i R 7,33 (Sz¢ Pars. & Figse Q2 & Q3, e¢ QN2 & QN-3j
o (Plat, hurisontsl, vertico o, o« uvarhiesd] i veeticel, siete whvtieg Wiretd ve Jowawe () , .

: .o . FOR IMFQRMAGION ONLY . )
[ 24 < o~y
Filler v;.c-nu.-,cm-f,/."‘._ Q37208 (1zanuinld ) 3/32 (FCHhELDING TECHNIOUES
Trede Namel2 “*y ‘-)-’Ol f‘)“S 7:- ‘-"3 "“--!-OV)am( Dimecnsions Accord with __ATTE xchuzcd ~>l\ teh

Type of u.‘d ing lu‘)nl.. ’C"J mnl:'ysrig;\_'ég‘_svolu:i?"lj_ inckes per mr.._."
Forehand ot Backhand® forunand . Current'____2C_ Polsnity }\"V*"-'V"‘
’ REDUCED SECTION TENSU.E TEST (Figs. Q-6 sad QN6) ° .
. . . Dinmensions | Ulumae 1y e ace Unit Chacaceee of Faitcre
Specimen No. Cideh Ihickness _/“" Lol;‘.‘;.‘g!.. Sticya, psi zad lecativa
\ . . . ]
. 1 x| .98011.656 11,623 a3 7501 88,800 Mise Metal
’ . i . L:‘ 5 NP ‘-1
2 .966(1.632 [1L.577 143,750| 91,150 f Wold Metag
. | GUIDED BEND TESYS(Figs. Q-7.1, Q-2.2, Q¥-2.1, QN-7.2, QN-7.3)
Tyy< end Type end .
Figuee No. , Resule ) , FI:‘Uh. No. Result g
Q7.1 » Passed , Sido Pa.ssad
| side Passed Q7.1 Passed
1 Q7.1 : Passed * . Side Passed .
side rassaed Q7.1 . Passaed
‘ Lesales of Filletweld Teses, Fig, Q-5(¢) WA
Yelder's Name J. Mondina Closk No.__ 012 tamp No.__Jo M. :
ho by vittue of ¢! xti)c tests meets welder performancerequicements.
Test Conducted by Poi S“eel Co. - : * Laboretary=Test No. 70-72A
. per Les Col_g_;:ossx . ] .
‘ + Ve certify thac the sestements in chis técozd src correet and thae the tese welds were prepsted, welded sad
. teated in cccordinze with the requitements of Section IX of the ASME Code. “
CHARPY V=ROTCH IMPACTS © o Signed___Pv D. M. Steel Co. °
1Goay 12 na 9 10OF A db«u-: Howen)
T TR AT uy__b\m*\._«.é.m. -
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OTATIONS IH THIS COLUNN INDICATE WHERE CHANGES HI{'\'E.,E

Procaoduys Speali il jon 70=71A . , ‘
R MR PR M SLIR A ' =
. 4 N - - . |\'Sur . rj"\.' [: ms ey .1
’ ..Ji.'..h..h' (..L..l .l.u.lL.JJ_L,....,.‘il"‘ MC,L A _and 2 i A s h 9-27.n \
ESSENTI AL VARTABLES
”

This procedure gpecification is a qualificd procedure ror’ the
construction of weldments whose essentinl variables fall within
the Limitation specilied below, A different procedure speeili-
cation is reqguired for weldments upo»u eusential variables

dirrer Srowm those speciiicd below, o

a Base Metal - The base metal shall conform to the specifications fTor
T ASWETSESST G, B, quum.ln.c. and tempered, which is round in material:
2 (A} Group P = Number MUB-SG-2,  This procedurce also covers welds ol Lias
il saterianls above Lo Group P-) materiais or P-1 to P-1 material welds

Filler Metal - The filler metal shall cow'o*" to ASME Filler Mct.l
Specification ASHME SFAS.5 Classiiication bOl 8-C3 for ferrous Lille

: metitl in Group: Number M-4,  The cL\mxcal omposition of the weld
deposit shall fall within the Sollowing composition limits: C -

A2 max,, Mn - 0,40 to 1,23, Si - 0.80 m;n, Ni - 0.50 to 1.0,

St . c . . .
Position ~ The welding shall be done in the horizontal and flat
positions. .

Prolicat and Interpass T mperatu'e - Is required during faori-
n

bl
cation and, 0y ereciich in contormince wiwnh the follewing:

Tﬁ~c“vv«s‘”' Preheat Interpass
1" and Under 4 . 200°F Minimunm . 25091 ax, ©
Over X to 1°1/2v . . -20C°F Mininum 350 umux,
Over 1 1/2% 250°F Minimum ) 400°1r Max,
The qualirication test for this procedure specification shall
» . . . L
be performed with a prcheat of 20C°F, .

No welding ol any kind shall he donc when the temperature of the
base metal 1s lower than 00F, At temperatures between 09F and
QO”F, the surface of all arceas within 3 inches of the point

wvhere the weld is to be started shall be preheated to o minine .
= "ol G0°F or as shown above befeore welding is started,
licat Treoatment -~ None is required, . .
Buase Metal Thickness - This joint is qualified for use on naterial
thicknesses {rom 3/7L8"™ to 1 1/2%, . . .
Backing Swrrins’ - None allowed., . ' .
Welding Procedure - The welds shall be made by multiple passoes.
.‘:-‘. - ~ e . - . :
' C o PARE y OF



NOTATIONS IN THIS COLUMH INDICATE WHERE CHANGES HAVE QE,Ef\'

TP C O opeeli et 1o 70=714 . ’ t
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ASUE Seet 1on 11, Class-ue, 1 oand 2 . SSUE 4] GATE TSI
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Welding Prm ess = The welding shall be done by‘!h(. Shicelded
NGTalTAre WeTding Proce:ss (SMAW) using wanual. equipment,

1]
-

ll(-c,t)' cal C!m acteristics - The current u'scd'sh:z]l e DC with 1
Toverse polirily (l.m.su _-...:Luri.u] shall be on the negative side. - 0
of the line)., A permissible variation of 15% above or below

the amperage and/or. voltages specilied in Lh(, I).S 70-71a josat ’
sketelht (Pigge o) shall bLe d]]OWUd
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HERE CHA

i

NOTATIONS IN THIS COLURN IRDICATE

Prracendre: _20--71A

Snceilieat fon
-.h--—-.-—--n—.—-——----———-

“MSHE Seetion 111, Class Lﬁ:, I and ? . (ISSUL 0’ Uﬁ]ﬁgi.iu_
T ONON BSSENTIAL VARIABLES )

- vas

curiables. Changes in these details may’
up a4 new Procedure Qualification provided
revislons) ’

~

Preparation ot Basce Matceyrial The cdges
“la b Joined by s ululug dnqu be prcpnrud
chippings, huvning,

skoeteh (Puage 1) and 3¢ cleancd of
dret, rust, sceale,

wity adverscly affceet the gquality

bh;l J..l \l

ol

Weld area shall be cleaned, by grinding, b
etor ' .
Joint Welding Procedure - In addition to

1%

Tisted ondar "woelding PJOCtJur‘", the
variables shall be 1ollo“gd ' :

The bead technique shall be as.shown in't
sketech (Page -1).  Weaving of the. “vld bea
about 2,17 Llwub the eluctyrode didmetar
ol deposited metal about )8 ef an inc

the joint dimension is increased of deere
proportiounl to the area following-buead s
- weldin
such t

of Welding Layeys ~ The
the weld metal shiall be
no undercutting on the

adjoining base waterial,

Appearance
depositing
practically
wroovve or the

. 0y

Cluaning - All slag or residue remaining
AT He removed hefore laying down the .n
Excaessive-waeld spatter is to.be rewmoved b
layer,

heles

be.reo
the

vhat
woved b
next suc

Defeets - Any eracks or blow
of .my"‘bcuu uf welding shall
or gouging bufore depositing
welding.,

Treatment of Unders
shall De gougcd By arce alr gouging, chipp
by the qualification procud erbnw H
containing uxxulzvd naterial shall be
oxtdized uaterial before prhvﬁchn" with
puenet LButt waelds shall be prepared

idoe

e

of Clnov “The 1o

ure

ration

ox hr'ndlnn as shown in the PS-70-71A

woisture or other foreipn vnturx i
W k!luh )

following non-e

with

apne
£\

1
1ol

\‘.

qhh jollnuxng palﬁgrﬁphg desseribe det ath wvhich are not Essentina

Le-mitde without setvings
they are recojided s -

R L)
the part

:hindin;
JO int
arease, paint,
that
prior to welding.
lasting, wire brushing,

or surfaces of
by hhl..ll]‘l

HI

1 et

LT
.
[ &)
A

11 oil,

sssentianl variabloes
ssentianl

the

he P$-~70-71
ds shall be beld te
Tayer thichne
Rapber ol baid:s,
asud, shall be

irze above.

A gjoint

B3

ir

= ¢

and manney of

shall be

i current
hat .there.

side walls 01 the welding

on any bead of welding
ext successive bead.
ciore depositing the

a

ar on the surface
h%ppipg, prinding
cessive pead olf

ot side of the
ing, or as r*qu
re alr gouged
ng to remove
the welding.
1o clean sound mu

rrrocove
ired
surfaces
the

all full
al,
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QU,\LII 1ICATION "l':/l,‘yI

[N
¥V

CEDLI

.

. A
) . &’ "
"q-u'uh.uio'n No. :’,(‘ 74 . f2ee _211-6~ '/0
Reldug Process ......')""\"J -—— il Manval or Machine ___ ‘l’_ﬂl‘_}_‘.’;} - .
Motceial § '-ccn(uauum-’-’? S:_.‘ l'o to -3_‘:'__‘3 of l‘-h‘o.l*; -.{_:_Ab._c’_l-_- 4o petto. 12 f;:_l?_s_-'.'_. 2
TRictucss (of pupe, -lu‘v‘us( sdd vl l.lcb.ncx:) 3/%
Thictness Range tas cost qualifics 3/16 To _!,__l_!_.d

Filles \(cul Gioup . I- FLUX OR ATMOSPHERE

veld Me ztal Analysis Lo = 12 Miax, Fler Trade Namez o Composition -
,\“l " () . ]l) Lo l . -?5 ) s-‘- b U . S(’ ;‘J:l):{r,cu Gas Cur-\,’-o:;(ion -
NI = 0,30 e 1,10 Toade Newe _ = Flow Rece -
For vayscerylenc welding=State if Fillee Meezl is sil- s Backing Strip vacd? : h{e] to.
icon ot aluminum Lilfcd. Dichart Tewpetztuce 20000 .
« VELDING PROCEDURE Incerpszs Temperature Range 2QROE_ to AOGYE
Single o¢ Moleple 1ass M8 ”U‘-‘.“ PJ Q . Posthest Teezttacet No
Single or Multiple Lre_ 91.11131&! :
HHE { Gron Hoxdz, 2G_ e (820 Pars, 2 Figs, (2 &2 Q-2 ¢2 Q=2 & QN-
{;?I:::l;:ll‘:un!fll. v’ccxu_".u [V ov-u.‘a‘nl. I’c:th\ sl. tiatle senithing towrerd O d;v':\a«!(::i) Q .. . Q : Q _3)
SKAS. 5 - , FOR INFORMATION ONLY )
- 2 . .
Filler Wire~Diamecter _-’/,-2 ""‘?/.-i&?:_...-“' VELDING TCCHHIQUES )
. Ve . -~
Trade hame _'_c__l\fi{'__{'.'_’.k.’?‘a c Toint le".("\.lhﬁ’. Accard with LT tachuad NINAN ch .
Type of Backing None — :.mpsl’O 230 velgs _2-3""3" achees per mm.-_._._f_'_____
Fotchand of Backhead _fOZChOND  —  Curene N Volarity __ROVQXHy -
REDUCED SECTICON TENSILE TEST (Figs. -6 and QN-6) - . L.
Specimen No. - {’i"‘"""si"“’ Acez U‘TS:;:‘:{" l.'éfu:a::c Uaie Chuzc.‘;cr o-t' ){filurc
S (_,,\1 ness Lozd. . Sizzs:, psi and’ Lacetiva
L 12975 |1, (:::,:_ 2.602 £.0,000 &6, 930 8a Motal
: | l :
2 . L9084 11,0635 1.600 132,750, 88,850 Base Matal,
. J 1
" _ GUIDED BEKD TESTS(Figs. Q7.1 Q7.2, QN7.1, QN-2.2, Q¥-7.3) . |
Type end - ' Type aed
- v lb:-(c No. - Resule Figuee No. Resule ’
LI L 3
97,1 » Passed Q7.1 Possed '
b;dc Passed Side Passed
7.1 Passed . | Q7.1 Passed ‘
. Side Passed: . Sida Passad A
ftcsules of Filletweld Tests, Fig, Q:5(¢) = - = . |
., Telder's Name J._rondine Clock No..__ 012 Staiap No. J. M. - |
» Rho by vitewe of these teses nvc(s wicider peeformance tsquitemends, X |
0 T N
Test Conducted by ... 0022 i, Sty ‘].‘ CO d “Labarstory~Tes¢ Mo, 70-714 * ‘
pee oo Col‘g_::'_g_s::l L. . : )
Ve ceetify that chie seacements in this reco:d sec coscect and thet the test welds were prepared, welded xad
tested ia 2ezordsnse with the tequirements ef Sectiva IX of the ASME Code,
CHAREY V-HOTCH LAPACTS o1 s Pe D. M. Steel Co. .
DnuaX 16inm Q- 4068 R'\Ju:uu) ‘
. Lat. Bxp ., jLat Exp. T omy —*-’W (L Wald S Ty
- WLD el B iak. . " DIRECTOR OF RESEARCH
vyl 071 a5 O3 . vEb IR B RESLan )
€8 mwan e ———— - « Fr— e a. -— > ——— * . -
2. .0 075 887 083 - : : ‘ ' :
i3, ..90 Y, 56| SodT L L R T
* e, ANGOO Co '
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NOTATICNS IN THIS COLUIN INDICATE WHERE CHARC ESA HAVL,

Lg;.

A

A

A

-

o hroeeds e specilficarion (4..97 o : . —
S e e 1SSUE - b -
AsME Section 117, Clags: 1, 2 and .\2(2 PR B l"‘”' b1-es.70

].LB.JI "Q‘T AL, VARTABLES A

This procedurce specification is a qua11110d procedure for the
construction of weldments whose essential variables fall within

the YLimitation specilicd belo

A

A different procedure speeili-

cation is requiraed for VUldmhan rhObe essential vasjables
dilfer r'row Lhose specilicd below,

L+ 1]

Base Metal - The base metad shall confolm to the specilicaticns fen
ASNHETSASET Gr. B which is found in materials Group P -~ RNuuber 1213
Subgroup 2, This procdoedure also covers welds of base miaterial

abow Lo Group P — Kumbhery 1 materials, .

Filler Metal -~ The filler metal shall conform to ASME .Filler Hetal
Spocilrication ASME FSAS.,S5 Classilication ESO18 for rerrous jller

metal in Group Number F-i, The chemiceal composition ol the weld
deposit shall be within the r'ollowing composition limjits: C - ,12

mix., M - 0,40 to 1.25, Si -

0.80 max,, Xi - 0.80 to .10,

Positian - ‘The weluln" shall be done in. the vcrtlcal overhead

ind Tiat posxtlons.

Preincat and Tnteorpass Temverature - Is reqalrcd during fabdri-

cation auwdsolr erecticn in contorsance with the following:

»

'Ghickncss' Preheat - . Interpass .
3/4" and Under 60°F Kinimum - 250°1 Mazx,

. . .

. The qualification test for this p:occdurc'specification shall
bc perioxmvd with a preheat of 50°0, : . .

No \e]alnu of any kind shall be deone when the temperature of the

base metal is lower than 091,

At temperatures between 0°F aind

GOOyr, the surface of all arcas within 3 inches of the point
where the weld is to be started shall be preheated to @ mindaum
ol GO®) or as shown aLove before wvelding-is started,

]

anc Metal Thickness - This JOJnt is qualjfied for usc on w°tcr111

Tiricknesses Irom 3716" to 3/4

--—n---—-——_————u—_"

-~

ASME Cocic Scction

TS Plrdgxlpu V~¢ permlts ch of backing strip for qualification,

Welding Procedure - The welds shall be made by multiplé passes.

.o
LY

-
-
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amow.s
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GES HAVE BEEN MADE.
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EREC
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N INSICATE
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1CTATIONS iN THIS COL UL

. [}
i

B,

RIICICLR W ALK S SO ACE

Procoedure spaeid

Fication GY9-97 ‘

o @ mes o

ASME Sectson 1)

1, Class 1, 2 and MG ISUL

- ‘

T1-8..7e

DATE

Walding Procoss

- The welding shall be

o the line),

Tlhe anperage an
shetches (P, 5
position weldin
sjmperage oy ‘vol
root and cover

Hoeat Treatuent

above
PS-69-~

A perwissible varidtion of 159

d/or voliages specitied in the
through 6) shall Le allowed .

¥, a permissible variation of) k2549 ip

tage is.allowed for downhild welding

passes of the joint. '

- None . .

.

kY
+

1)
~

done by ‘%the Shiclded q
SetalAve Wekding Process (83a%W) using wmanual ‘equipment, %

Electyricnl Charactevistics ~ The current used shall be DC with
reverse polarity (Basce Material shall be on the negative

sigdao .
or boelow
07 goint

For vertical

the specid
on tha .

4

(2 Y XN
l[\n. 2

OF

-

|
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A

SnsE Seatran 1)1, ( l.l‘ -wl._,'.!._and & JISSUE B ‘ DAL Li-p.:
Lo+ e e e e - . ; : "
. * a .
. : ‘ NON ]I!‘i.‘ii{ Nrlals VAR '\.]»_)..l_\: .o
N ] ] 1 - '
The following paragreaphs desceribe detailds which are not Eguentiad
Variablas,  Changes in Lhese detalls way he wmade without sctting

l cvisions,

Proparail ion of Bas

up aonew Procedure Qua].l)u....,wm provi ded they are

dater

rocorded as

inl - The cdges or surfaces of th¥ parts

chipping, or
stheed, chaos

graease,

burning,
QLT

paint, dixri,

T ha Juliea by we Td—_nr;
5 ihiro L.'-n\
rust,
material that may adversely af'""c-t the gquality

whiid be prc'mr'..d by s!:e:lring, machiningg,
grinding as shown in the PS-GY-97 joint
6) and shall be cleaned of all oii,
scale, moisture or other foreipn

of welds, brior 1o

\\uLd'ng. Veld area shall be cleaned by grinding, blasting,
wire brushing, ecte. ‘
Joint Welding ]’roceduro - In addition to the REssentia)l Variables-

Iisitad ungaer

viriables shull e

l]\ l.l‘:

in ‘the vert

cLaing m'o...ouur z",
4.011(7'\'.

ical Pu»ition

the fellowing non-essoential

in the

bead technique shall be as sheown PS-69-97. - 1oint shetlc.
(P, 5 'l'hl‘()":. h g8). Weaving of the weld beads shall bc- hald to
about 2 I/2 times the cleetrode diamater with layer thichkness
0f depesited wetal aboat 1,78 ol an dpch,  Rusber of bends, if
the joiny dimension is inereascd or deereased, shall be
proporlional to the area following bead size ‘bove ALl welds .

shall henade with an uapvard progroassion,

(‘lu.\nln-r
Shalt He
Excessive wald spattey
layoer,

- ALl slap or

remaved before l.xying

cept thav thc cover pas:s may be up or ao.m The 1root pass may aluo
n-n either up, oxr _lo\"n when' Lhe rpo!. )).‘sb is removed to' sound meind.,
Appeitrinee ol \u.ld.u.;‘ l.u/cr - The welding current, and manney' of
(h positing the weld metal shall be such th.nt there shall be

pra .LlCulJ_..l.y no undercutting on the side walls of the weiding *
,-rm.w(: or the adjoining base material, |

. et "
residue remaining on any bead of welding ‘

down the npext successive bead, g

1 to be roemoved before depositing the nexf
holes that appear on the suriace |

uz LNy !u::xd ol welding shall be ramoved by ch J.p)ing, grinding
0r gouging belore depositing the nes KL succees: sive beuad of
weldingg. * ! ' . , . )
.'.’.E'.‘.““"' - Thaere shall bv no peening excepting for removal of
RYHITHD Ing :il:-;; uging a de-slagging jan, - ;
Createent ol Underside of Groove - The root side of tl‘c‘ AN Uy
T T T RTIY TI TG UT g i, chiiniing, or as reauired
Ly i aquavriseataon pricvedare, | Carbon nre 2dyr pouged sardaceds
conlaining oxrdiacd aaterial shall be pround Lo romove the
. . '
- - ) -
| . P - Ip.z::" 50F G
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¢ JRCOVNENBLD l.'(Ji!\I Q- MAANGEFACTURER'S ﬂ!.( (H'ﬂ OF GWELDING

QUAIHILAINJ\IISID

. ‘ ) .
-7 . . Date 5-6-7).

C PROCEDLULE

JN coddocann o S iim rerven o s

Manual ¢ Mackine _Jioniual

Y 710

ST i AL O B FNe L2022 .

Lol farnpg BPrunons

llul.u' Q'-c \I’h Jhaea 4o

to o, l I__‘

,-—-,,.-—-

S L B

Jlasboesn (|l DI .lu-utlrl and wall thickness)

.Y

ni/a“ 10N .,/1

Fhacbaess Range thes 1oy qu,\hl-C\

Falles Meod Group Naw Fo s e

veld Meeal Analyees ¢ ~- .12 max.,

FLUY CR ATMOSPHERE
Flus \:n.Jk Naeae of Corposition

- .

»

s - 0,0 to .25, Si -~
Ni - 0,850 to 1,10

For my cenylene weblling=Scate if Filler Megal iy sil-

Tisde Wawe .-

———— o w—

Is “ltblhb b:.l" used? -VI'ES“

0.80 uaiaci Gss Comjosition =
— Flow jtete -

D

jcon or 2luminua Sitled. Prehecat Temperatuce -

%001

-~_ e - o

CF _1e LEOOF

»

- LD l‘dﬂf'l DURE * Inteipass Temperatute Range dX3C
L X4 - e Y, * . -
Single vr Multiple ass .___-._. st i . e Postheat Trcrnzar _HGNE
C'ad > ‘-
*Single o Multiple Sac .-2,:’.!’31..45.!-'. . : .

° . PPN A o]
frosising of Groose ,--07"2. AR ) -3 :

gt W2tz dntell verliwel, of Cweehesd, N

S 5.0

ST T T wnethes wiward of $ovawerd)

FOR INFORMATION OXLY

(Scc Pars. & Figs, G2 © Q3 0: ON-2 & QN-Y)

«

Fiiler Rite~ Diamuu _.-2»;_/__‘____'_'___5_')“/_3_:_)_______ . '. ELDING TF(.H!\'IQUES
Trade Norie ,E & "‘-‘ ' L_'\_‘_:_-'_.-i,-_;—_':___‘:s_'____,____ jmm Ditacnsions Lccotd \-uh R A 1 S3AT §74.
Type of Backing _:_‘:-_‘_§_J I, B — zn,:s.: b Fatts L7 Vinches fer it
Forehand or Backload & = Curtent ‘___r_(.'_. —. Polazicy Lreanreaveer s
REDUCED SECTION "'L.‘-'S EOTEST (Figs, Q6 Jnd N-6) -
o \ Dime nSI(.J‘l:-;'. Ares | Uf!‘;';"'." . Uldimate Unit Chssverer of Failuze |
Specimen Ko. ot n,_;d,.“ res 'o;.ldll. Stress, psi end Locedivn !
T . -
). s ]G GG LEUB L3 08 g Qft _pLgccith
2 .7.5) | .g&s S5 I 203 w7 537 pAQaT()

. GUIDED BEND TESTS (Figs: Q-7.1, @-7.2, Qi-7.1, QN-7.2, Q.\'-7.3)

13
-~

Type ond - Type and
Figuee No, Result Figeee Lo. Reszul: .
fide e . Side - .
23 .I,.l - DASKQINY ,_'g_',_,_ PASSED
. side . Side )
Y PASSSD 0 VACSED
. Rescles of Fillenweld Tests, r;,,. Q-S(c) -
Veldee's Name ole Clanpiaiula Jr.  “cloct No. W30 Stamp Ho._JC

Vho by vittue of thess teaes meers welder prdformance teguirzmeats,

*veat Coaducted Ly Silza. Nem Moingd ST Clonery-Tese Noo 50207
per senon Ol aRCanY .

. .
-2 Ve certily that the stacaiments in this recond eee cocecct 2n.d chiet the test welds wete prapated, welded end

tested in reewvrdaare with the requitrnents of Scction IX of the ASME Code.
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—_— " . ; F.C\{. A ]_:”' v
. TTALH“L;” TO D¥iv HA2 and LA3 . 0 ' _RBev, 13 Sn:‘?s
- Rev, C  3-12..7:

REPAIR OF VELD &% PIPK WHTP SUPMOMRT 10 >ITLL Rev, D 3—]b—ﬂ;

S * . . . . l‘{cv' ]': r. 3-‘2"‘“,:
g ' ] ‘ . ’ . Rev, ¥ 3-27-70

(1) Heat sheld plate., Place clectric heater at opposite side of ton
and. bottom annular nlate at location of repairxr, This heatex '
should extend at least §5'-0 cxrcnmfcr :ntirlly beyond cither side
ol the recpair area, . .

: (2) Place electric or gas lhcater on top and bottom annular plate,
and face pilate. This hcater should extend at least 5'~-0 =
cirvcunferentially beyond either side of repair area,

i L
.(3) Preheat Item (2) to 300°F Min., Precheat Item (1) to 200°0¥F Min.

NOTE: The an1fe ‘ential *bﬂucrntvre betwaen '300CF in' Itexw 2 and
200°F in Item 1 can only be maintained aﬁ gouging Incraasd

: g in the weld conneciing the amnular plate to the shell,
. ’ , It is xeguired pv~mar11v in the last 1/4" to 1/2" to
' ‘' prevent craclk propagntion., ) ’

(4) Maintain precheat Qifferential (See NOTE'in 3 above) and gouge (
out defect (Gouge from end to center) in shell and annular plate
as shown in Figure 1., Gouge web plate to at Jeast the bevc;,
shown in Detail C of ES2. Gouge to sound prrent metal ot
least G circumiercniially bayvond defects lmr' than 4 ieet .

. : and. 2 inches 01rcumfcvenrzaliy Lo Q?"PPtu s allﬂ" than 4 fect.

(5). Disgc grind gouged area Lo ¢lean surface,

v

(6) MT - Disc ground area, ©

(7) DMaintaining preheat as specified in Item (3), weld overl"v
on shell plate to complete weld to the original plate surface
wwy . WE every layer. Grind flushk. See Figure 2. UT for soundnes
oo parvent metal (M) after £illing P cavity prior to mahxn:
bével weld. Shell plate temperature may be droppad to 100°F
. during UT. Box girder.may be dropped to 150° to 200°F during.

UT. Maintain as closely as possible an interpass of 300°F

.
.
=

Max. at the weld, . i .
’ NOTE: Weld using stringer béads and Joint Procedure, 70-71A.,
o T . Use 5/32"'Y sax, clectrodes for out-oi-pesition welds

' . and 3/16"0 Max, for flat and horizontal f{illet wclds.
E;s Use DI'S~G9-97 foxr overhead repair, 5/32"0 Max., rods.

(8) Complete welding of annular plate to sheld plate. MNP ~ cvery
1/4'" and final cover., (Sce rigurce 2) Sc2 Note in Itoms 3 and
7 above Except in JTtem 3, the precheat and interpass tenperature
differential applices to the firsc J/l" and 1/2" of weid deposit,

(9) Aftex welding is couplot cd insu%ate the heated aren and
hold temperature of ooGO to 400°F for alt least 2 hours and
slow cnol. . Y. ‘
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ATTACHUENT IO DVR HAZ2 and HA3

s “REPAIR OF WELD AT PIPE WHIP SUPPORT TO SHELL

(10) MT .after area has cooled to ambient temperatusrce.
(11) "UT aftexr cooldown to ambient temperatﬁre.
(12) UT after pncumatic test. _ .
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‘ J : . " March 18, 1974 )
S o TR-2059(a)

Mr. J. Jd. Byrne§

lanager of Projects * .
4 - .
Burns and Roe, Inc. .

320 Fulton Avenue
Hempstead, 1Y 11550

"Subject: Progress Report - Lamellar Tearing Experienced on the

S Containment Yessel - PPSS liuclear Project. lo. 2.
"’u
Dear Mr. Byrnus. ‘ .

The letter report includes a general review of the lameilar tearing
problen and z discussion of the proposed repair procedure on the subject
vessel. This letter is based uvpon my veview of the i'CR and acsociated
documents, meetings with Burns znd Roe, Inc. (B & R) and B & R and

v

) Pittsburgh - Des Hoines Steel Comzany (PO}, su bs:qa*nt telecons with
HPPSS anc B & R personnel and viith others identified in the joliowing,
and & rGV1eu of recent literature during the per1od tarch 10 through the
- ”present ; : ' . _ g .

A. Lamellar Tearina as a Genaral Prodlem

The best availabie summary sfatcmart that we have found with raspect
to lame21l@r tearing is that prespared in June ]974 by th: ASKHE Code Task _
Group on Lamellar Tearing. o :
‘"Lamellar tearing is the separation in the parent or base material . ‘
'caused-by thru-thickness strains i%ducod by weld metal shrinkage.
o Lamellar tearing should not bte confused with laminations in plate i {
material. -

"Steel may bz counted upon to deform iocally parallel and transverse

; “to the rolling direction and, if deformed enough, to bring about a
, redistribution of the Jorcas in such 2 way that the Jocalized highiy

stressed areas refuse {0 aceept dd1t1ona1 load and call upon surround-

3

- ing material to share in tha lead transfer. In the thru-thickness

L]
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direction, strains in excess of the y1L1d point may\cause decoh°s1on
‘and lead to a lamellar tear. S h

"A, lamellar tear occurs only in the base metal and while it may originate
close to the toe or root of a weld, often the tear-may originate viell
outside the HAZ and may not propagate to the surface. The cross-
section of a lamellar tear is step-like, with 1onqitudina1 terraces

" that are rarkedly longer than the transverse portions. The fracture’
has a fibrous appearance and this character1st1c along with the
terruc;d profile and location w1tn1n the base material away from tne
weld fusion line, is the ‘best way-* of d1st1ngu1sh1nq the lamellar tear
from HAZ cracks caused by. hydrog:n. '

"Under conditions of high rgstraipt, 1oca1j;ed strains due to weld |
metal shrinkage can be many times highgﬁ'thén yield points strains,
whereas stresses due to design loads are only a fraction of yield
point; thus the strains due to applied lcads are not of primary

concern fin causing lamellar tedring. Ko cases are known of lamellar
tears bawng ‘initiated by dasign loads.

"Invest1qat1on by the Task Group revea1ed lamellar tearing to be a
complex phenomenon involving several variables. Treatment of any
singular variable without considaration of other effects would be
of little value. The initiation or suscepability to lamellar tearing
is related to material properti=s, nonmetalliic inclusion content, weld
joint design and welding practice." '

This Task Group, which reports to the Subgroup on Fabrication and Examination-
of the Subcommittee on Ruclear Power, has the objective "to develop recommenda-
tions to prevent lamellar tearing in restrained welded joints, with the
present investigation limited to -carbon and low alloy steels." Although
the -Task Grodp has approved some sugges?ed changes tor Code Subsection NF.,-

- Component Supports, no higher - level action has be&n taken. This aspect

"was chosen tor initial efiorts beczuse of the absence of reguired non-

-
S

-

.
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destructive examination of such supports and the extent of tearing which
has been experienced. ' o

o

H . The lamellar tearing problem has become'a common one in recent years,
possibly because of improved examination teciiniquas. ost of the present .
research, US and foreign, is directed at idehtifying the basic mechanisms
involved and to the development of mechanical or nonczstructive test ° .
teéhniques Tor estzblishing the susceptibility to tearing of a given

material. DBeyond the facts that the tearing initiates at non-metallic
inclusions and propagates by microvoid coalescence at temperatures of about
400°F as a resuit of strains caused by weld shrinkage, there is little agree-
ment as to either the mechanism or how to measure susceptibility. Cleavage

is not involved.

Considerable amounts of guidance as to gecmetry, material and weld
procedure, are.available, but are subject to.economic ar
destructive examination technigues are xppl

EN ]
[V 1

gumznts. When non-
ied to estebiish whether or not ’
e §tructtres,;there is opinion that
repair may be preferable to prevention. Mhen excessive amounts of repair
wlére required, prevention comes to the fore. It is clear that repair efforts
which simply follow the original welding procedures Wil only cause additional
-+ gracking, so that repair procedures must reflect corrective techniques.

B.. The WPPSS-2 Aoplication i . : f

‘ Nondestructive‘examinatiod:of the containment vessel has indicated the -
presence of lamellar tearing in the shell plate beneath the welds attaching . '
3_.' the .upper pipe whip support ring. The questions to be discussed here are
the technical acceptability of.the proposed Brocedure for repairing those .
lamellar tears which have been experienced and the Code acceptability of
the preoposed repair. Before doing this, the proposed repair procedure

will be discussed. . . P ..
1. Repair Procedure N .- )
. The present draft of the wepair procodure in my possession 1s Revision

8, 3-7-75, of Attachment to DVR HAZ and HAE{ Repair of veld at Pine Whip

] . H
1 . -

- .
i .
- . . .
- . . . )
.
o v gy o,
Pind ahaek 4 v‘Tm--.e B e bt ' e N - .. . - e .,
-—eists g - . e W . ¢ 3 rom—rw———
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Support ‘to Shell. In brief, this procedure involves: =

[

&. Preheating.-
b. Removal of the defect by goug1ng and gr1ﬂd1na with RDT
check on removal. )
c. Buttering of the shell plate to restore the sriginal .
thickness and UT exemination of the p]até. \
d. Performance of the sttachment weld with infzmittent MT
. examination.
ce. Soaking and ccoling.

PRy
-

fi- MT and UT at ambient.
g. Pneumatic test and UT.

By telecon with Mr. Lunt of March 14, 1975, I requestd that this repair
procedare be moditied to include:

K- Exteno*ng the buttered region on the sha11 ipate te a distance
-1/2" further frew the w2ld root than:the planed height of the.
attachment weld to assure that the attachmes’weld was not made
to the base plate. ' :

b. Extending the cleanout of tha defect six inbes circumferentially

.beyond the indicated ends of the cracks, wib*the buttering
extending into this area, to assure that theattachment weld was
not made to the base piate ~ the end ofzaprevious cracL.

It is my understanding that PCH and B & R have acceptd these revisions and
that they will be implemented. : : :

- The remaining question is the sequence to be folowed in making the
repair. POt field personnel have expressed concernseer the original concept
qf a sequence in the order of:

., a&. Remove all defect areas.

b, Repair all sb 11 plates.
c. Peirfori the attucbm- welds.,
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hs an a1ternate, the fi2ld forces have recommended t*dt‘%hés sequence be
split, so that a]l three steps have been ‘completed oz the two large cracks - Y
at the top of the ring before starting the sequence cf the bottom of the
ring. !Hr. Lunt (B &R) and I discussed this proposal on March 14, 1975
.and agreed that this sequence would be satisfactory. . o

-

2. Technical Acceptability . .
Although some of the scientific aspects of lamellar toar1ng are still” .
- being. debatad, _the oract1ca1 c1rc1ns+anres which re&n in lamellar te¢r1ng
and the metheds Tor repair are vell unders»ood based on past experience.
In the present case: h A

a. The pr asence of tearing has baen 1dewt1f1~d ‘and the extent
" determined by UT, tha best aVu1]ab]e tec‘nw,ue.
b. The defect removal procedures are c0ﬁvent1c‘a1 and are confmrrod
by sur{ace examination. . )

c. _The plate repair p"ucedures are convonynor*ﬁ and are co'f1rw*d by
UT. Of most importance, the consequente of tha repair is a weld

. layer on the plate which is just the "groove - and - butter”
i technique most often recommended for avoidmce or repair of the
phenomina. ' "

«

d. Applicaticn of the attachment weld, particularly the dimensions
of the weld, should be subject to more attaition than when
_originaily performsd. T
e. UT of the repaired area after repair and of the entire c1rcumfer°n
after pneumatic testing will confirm the abI’ﬂCG of additicnal lamellar
. tearing. L :
, T. Completing the vepair on top of the beam praxceeding with the bottem,
in’ addition to resolving the practical prol¥em of support, will
brovide a check-out of the procedure.

.

_It is our opinion that the proposed repair procedure is technically acceptable

- .and offers the best way to winimize schedule dolays. There appear to ko no
viable alternatives to the method proposed by PDM. ) :

VP — e

bl T e




‘,_Thesn gentlemen share my opinion that the subject repair is consistent

" MEC:1aj

L : ’ﬁ“ﬂliig:ﬁ:; _
tir. 3. d. Byrnés oot - ® l‘blf BYERIALS REZZARDTY
lanager- of .Projects
Burns and PRoe, Inc. .o, © "
darch 18, 1975 ‘ ) T
Page 6 :

3. Cod° Accepte b111t§ .
Mr. R. M. Gibson, of Factory HutUal Research which is part of PDii's :

Aﬁthorized Inspection Agency Factory Mutual System, in his letter to PD!

dated Feb. 11, 1975, states that "the repair does not conflict with the

Code under which the vessel is Being built." However, in an earlier

sentence X¥r. Gibson implies that the repair does not meet the intent of

the Code. The latter statement has caused some concern since none of

" the parties involved wish to take advantage of specific words and end up

violating intent."

In preparation for a discussion with Mr. Gibson of his concern, 1
discussed the matter with:

a. Mr. L. J. Chockie, a member of the Main Committee and of the
Subco“n1ttge on Nuc]ear Povier and until this month Chairman of
the Subgroup on Fabrication and Examination fo-sthich the Task .
Group on Lamellar Tesring ropo(t" ' ) ' " l
- b. Hr. R. F. Reedy, Vice- Chazrman of the Subcomnittee on Nuclear
' Power and Chairman of the Subgroup on Contaiamént. ‘

W]ih the intent of the Code. I discussed the concern with Mr. Gibson on
the afternoon of March 18, 1975 and he indicated that the phrase concerning '

-intent could probably be deleted from-his 1etter However, further dis-

cussions may be required. _
- Very truly yours,
., TELEDYHE MATERIALS RESEARCH
R P
Hilliam E. Coopar

Senior Vice President &
Technical Director




°320 Fulton Avanua

-

Hempstead, NY 11550

Subject: Progress Report © Lamellar Teering Exp
‘ the Conta nrcnt Vessel-1iPPSS Huclear P

'Dear Mr. B/rnes- : : TR

'InVO]V”d W1th respect to: .

Our first 1etter report dated karch 18, 197
tearing probluﬂ, the dratt of the rapsir procedu
Code acceptability of the proposed repair. S1n»

1. *The repair weld proc0dur » which has te
accordance with our recommendations and
ments, and is now Rev1s1on F.

2. The question ralated to Code intent, wh
;- eliminated by. the karch 20, 1975 letter
S Mutual Research (R d G1bson) to PDM (

-5. Review c¢f the Anril 3 1975 letter Trom

- to Burns and Roa (J. J Verderber) prov

.englneer1ng eva]Lat1on.'

-

Since the first two items are self-explanatory,

our conclusions with respect to the PDH final en

-

1. _PDM Conclusion (pp 4-5) * 1~

PDI concludes that the, repair proc
‘Ushould result in a sound structure wit
lamellar tearing": THR's letter of Mar
. it is our opinion that the proposed re
- acceptable". During the subsequent time

our opiniza. In pariicular, w2 belicve
repair in accordance with the procedures
. store the containment vessel to the st
construction. <
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Foril 11,7 1975 - . . .
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2. Aop]1ed Stressas e - ’ ",

.
RO

s
-

T
e

We have reviewed the gbneral methods applied bj PO in
the design and analysis of ths structure and the summary compu- - -
tations provid ed to us by. PBM consisting of Section IV, Sub-
section 5, Article 3 Pages 10-13B and 288-296. These have
been" r°v1ewed undar the assUﬂ3L1on that the DSsiun Spmc1.1-
cation has been. proporlj interoretad by PBi, which is subject .
to.approval by .others per ASK E WA~-3260,and in sufiicient SN
detail to assure us that the in erpreta»1on ot *he computed
results is acequat .

Pagas 10-123B consider the stresses induced in the shell

- of. the con;a1rﬂunt vessel as a result o7 the spacivied loading
conditions. Wa have supplemented the computations prev1dea

to us with a Le]ep one conversation with PDM (J Strunk) on

"March '8, 1975 for tne purpose of further clarification. e

. less than 2/3rds of the d]]chao1e va 1u . ..

- concur h1uh the PDi conc]us.on that the sha21l stresses are within
-+ Code limits. It is pertinent to ncte that the local membrane

. [ . . T -
stress int ns1tj of 9.3 ksi is less than 1/3rd of the alloweble
value and that the prin=rj-o}us secondary sirass intensity is - .

- . v -

"Pagas 288-295 consider the stresses in the support ring

~attachment wa2lds. UWe would Tirst note that the allowable

primary-nlus-secondary stress imposed b/ the Design Specifi-
cation is 90 o7 tne yield surena‘h of the matarial, ‘or 43.] o
ksi. This compares to a Code aliowable 38y vaiue of 61.5 ksi

-for tha 03E Condition. Thersfore, there is ccnsiderable con-

3.

* this limit, with the most hichly stressed we2ld, that for the’

servatism in the design criterion used. Al1l of the welds meet -

attachment’ of the top p]ata,dpaving a stress of 41.2 ksi.

Of more importance with respec» to the aspect of 1&”3]]ar
tearing is the “throubn -thicknass" tension applied to tha shell
plate by the operating conditions. The maximum value of this
stress is 1.6 L51, an almost n°g11g1b1e valu;. :

‘Residual_Strasses " : Coe Ty .

There are rasidual stresses in the attachment welds and in

-the adjacent plate as a result of. initial formina, jacking to

“w

: »
ey rn‘wﬁ‘-skn — iRm0

assure wald a]ignm-nu, and welding. - The Code coes not require

" consideraticn of such stresses whon the I"J!Oi" between Oﬂ“‘“’tTT"

temperature and the transiticen tonporature meots Codc reguicomints.
Theretore, residual stresses Lﬁve.not baen exolicitly veated in
the design or evaluation. '

. w
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Despite the insignificance of such stresses, ve must :
cowment on the discussicn of this asbact near the bottom of .- |
page & of the PDH letter. The data given by 0. J. Horger
. on pages 480 and 484 of the Handbook for Experimental Stress

Analysis are the most appropriate data we have located: These ' 9 |
data indicaie that afiter guenching, but before tempering, the ~:+¥2%
residual stress will be about 100 ksi comprassive on the sur- ‘fgg ,/
"face, 60 ksi tension at the center, with the througn-thickness ,j) ‘

residual stress being zero at the surface and havipg a maximum .~

tensile value of about 8 ksi. Tempering at J10°F reduces the
- 100 ksi to zbout 20 Xs5i comnressive at the SUTfica. Data are .
.not given for other directions’ or locations, but tempering .
will also considerably reduceithess values.
. _" "‘_ ..,
v It'is our opinion that these residual stresses will not

" be of significance to subsequent.service, and particularly that .

lamellar cracking will not, occur afier’completion of the repair JEEE
procedure. _ R T S B

. ' - Sl " Very truly yours, - oo _

D 20 st ... 7+ .. TELEDYHE MATERIALS RESEARCH e
- '.l : l..‘ . .' .. . . .:‘. . .. ) .' ‘ - ./D - 7 -

& - ' ' William E. Cooper

- . .. - - Senior Vice President &
<. L Technical Diractor
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NJ + —~i
Mr. J:J. Byrnes e | i ’ Pt
Manager of Projects o [T 14185 4
Burns & Roe, Inc. ' S jeigizicisi g g
320 Fulton Avenue Elf'-; i ED E <
" Hempstead, HY 11550 = .JIS;?;I;-‘;:;:;',:"?Z, f
Subject: Repair of Lamellar Tearing Experienced on the
] Containment Vessel - WPPSS Huclear Project Mo. 2. .

Dear Mr. Byrnes: K

A meet1ng was held at TR on May 28, 1975 for the purposes of reviewing
the results ot the subject repa1r operation, ‘including a distussion of the
"nature and signiTicance of certain ultrasohic discontinuities present atter
completion of the planned repair. The" meet1ng was attendsd by ®PPSS, Burns
and Roe, PDid and THR personnel.

In add1t1on to the oral presentation and discussion, the fo]]oq1na
documents were available:

1. Draft Summary by PDM. ) .

2. Factory Mutual Research (R: M. Gibson) létter to PDM
(9. F. Strunk), May 19, 197 ,

3: United States Steel (B. F. Williams) letter to PDH
(A. M. Hiese), Hay 15, 1975 wiih attached evaluation
bulletin. .

4. Hamill Testing LahoratOIy nggor #004 (C. R. Vigne) to
PD¥, May 14, 1975. ’ ’ T

PRESENT STATUS

The discussion summarized the present status of the WPPSS-2 containment
vessel as follows:

1. The planned repair has been completed without reinitiation of the
lamellar tears which established the need for repair.

2. Following cempletion of the subsequent additional repair discussed
below, ultrascnic examination to Section III procedures, particularly
e Q amt

- sensitivity, did not reveal any indications in excoss of thu oralisdhis
Section 111 acceptance criteria tor base metal or weld metal.




¥r. J. J+ Byrnes
Manager of Projects

Burns & Poe, Inc. . o :
May 22, 1975 .
Page 2

3. Following completicn of the planned repair, an ultrasonic exemination
- was performed at additionezl. (+ 2048) gain, similar to that applied in
establishing the material to be removed for the planned repair. This
+ examination revealed small UT discontinuities in the base metal te-
tween the outer surface of the vessél and the-repair weld. It vas
decidad to remove tha suspect material, working from the outer sur-
face, and to weld repair these regions. Following completicn of
X this additional repair, the high-gain UT examination was repesated.
2 The result was that additional discontinuities were identified Lo
around the periphery of each of thase outer surface repairs in base
o material” which had been examined previously and in which there were
-« %+ 4 ' no such discontinuities. These indications 1ie in the plane of the
T plate, are 1/4 T to 3/4 T from the outer surfece, and extend avay
~%., . from the weld for a distance generally between 1/8" and 1/4" and no
;moﬁe than 1/2". A portion of the plate wes removed and subjected -to
metallographic examination by US Steel and Hamill. PDi wiil prepare
a summary report on this aspect.. ‘

4. If these new discontinuities are deemed to be of negligible structurel
significance, the preumatic test would be conducted and an adcitional
*high~gain UT examination perforimed in accordance with presently
- established ‘plans. Assuming that no.significant change in the UT )
[ . results was experienced, the repair would be considered to have been
accomplished. ’ :

DISCUSSION

Item 3 of the above 1isting was the main topic for discussion at the .
meeting. The technical details will bé documented elsewhere and ars not
repeated here. As a sumnary of the discussion:

* . 1. The inclusion level of the plate is not abnormal, as indicatad
by macroscopic and microscopic (100X) metallograpiny and by ultra-
sonic transmissibility. There are short, isolated non-metallic
inclusions on several planes with no indication of gross segrega-
tion and laminar discontinuity.

+ 2. The indications 1lie in the plane of the plate, and are short and

. . at several depths. Microscopic examination reveals ovalization of

the initially planar discontinuities and cracking between- some of

the closely adjacent inclusions. In that sense the cracking is of

a lamellar tyvpe. The overall pattern seems to be the result of
.o both heat and shrinkage stress causing a broadening and connecting

of the original inclusions with resulting amplification of the UT
.- . sighal into the reportable range.

v
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s

3. The presence of these new discontinuities at the‘periphery of 2l
repairs made {rom the outer surface.-indicates that this p"r*ifuiér P
type of discontinuity is not repairable, since further aticmnis at o
repair would just establish new discontinuities at the new repair

.« periphery. -

4. The discontinuities are in the central region of the p]aue, where
the bending stresses which are -of most significance are smaller
than at the surface, &nd the discontinuities are bordered on one
‘side by weld metal, providing shear continuity. e

5. Changes in the ultrasonic paJtern from the present to the time
following the preumatic test are.to be expected as a result of
the natural variables of the UT. test, but are not expected to be
significant. Specifically,.the 1ndicaued size would not be
-expected to vary by more than abouc ]/4"

,CONCLUSIOHS . : .- . >t

Based upon the above d1SCUSS10n and assuning that subsequent docu enta-
tion docs not result in new inforwation, it is our opinion that the new UT
discontinuities are of negligible structural significance. Therefore, we
would recomnend acceptance o7 the Poit recomnendation to proceed with pneumatic
testing ana subsequent UT examination in accordance with previously establishad
procedures. Assuming successtul completion of thase steps, we would consider
the repair to have been satisfactorily completed.

Very truly yours,
TELEDYRE MATERIALS RESEARCH

A E &2

William E. C00pcr : L
. Senior Vice President &
. . . Technical Director

WEC:raj ) .
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Washington Public Power Supply Systém
A JOINT OPERATING AGENCY

P. O, Box 968 ' 3000 GEO, WASHINGTON WAY ‘RICHLAND, WASHINGTON 99352 PHONE (509) 946.9681

. . . . ) ! March 7, 1975
' ! . o - 602-75-72

Mr. R. H. Engelken, Director
Nuclear Regulatory Commission
Region V

19920 North California Blvd.
Walnut Creek Plaza, Suite 202
Halnut Creek, California 94596

- Subject: WPPSS NUCLEAR PROJECT NO. ‘2 (DOCKET 50-397)
FABRICATION DIFFICULTIES, STEEL CONTAINMENT VESSEL

Dear Mr. Enge1ken ]

) The purpose of this letter is to advance information to you regarding
the nature of the fabrication difficulties being experienced in the
attachment of the main steam relief valve platform support ring to. the
HNP-2 steel containment vessel under construction by Pittsburg-Des Moines
(PDM). 1It-is our’position that these fabrication problems are not classed
as a deficiency reportable under the provisions of paragraph 50.55(e) of
10 CFR 50. The following summary of findings and progress in the.examination
of this problem are presented for your review:

- g]). The basic problem is the presence of what appears to be "lamellar
“tears" in containment vessel p]ate adjacent to the weld attaching
the large "box-girder" which is the support ring. (The configuration
is provided as Attachment 1 to this letter).

2) These tears were detected in the course of routine inspection, recorded
’ and reported to the appropriate Engineering and Quality Assurance
, organizations for disposition in accordance with the procedures of the
PDM, Burns & Roe and WPPSS Quality Assurance Programs.

3) The extent of these "tears" can Be summarized as follows:

a) Two tears on the fop, 8'-7" and 7'-4" long, and one 2' Tong on
the bottom were detected visually in preparation for routine
magnetic particle testing.

-
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Mr. R.-H. Engelken . PO @
Nuclear Regulatory Commission ' . - March 7, 1975
Page 2 - o ~ G02-75-72

3) continued:

b) There was one 6" indication on the top and approximately 21
other indications opposite the bottom weld which were detected
in the course of 100% ultrasonic testing of remaining weld zones
on top and bottom. These indications range from 1/4" to 40"

.+ 1in length. ’ .

4) He have directed Burns & Roe, the Architect-Engineer and Construction
Manager, to do whatever is required to resolve this problem as
expeditiously as possible. The actions to date consist of:

a) An evaluation of the characteristics of a sample of metal from
the tear area by Anamet Laboratories Inc., and the U.S. Steel
Research Laboratory (see Attachment 2) which have established the
conformance of the material to the specification; no defects in
the material adjacent to the fracture, and a conclusion by the
PDM Chief Welding Engineer that a "lamellar tear of a restrained
301nt" had occurred. Working with this as a preliminary diagnosis,
an evaluation of the evidence by the Burns and Roe meta]]urg1st
resulted in a concurrence with this opinion.

.b) A separate evaluation of fabrication techniques and any signifi-
. cant fabrication stresses is being conducted by PDM and Burns & Roe.
This evaluation ha§ not yet been finalized.

c) PDM has prepared a repair procedure in accordance with the require-
ments of Section III of the ASME Code and obtained the approval of
the Authorized Inspector (Factory Mutual Engineering), Burns & Roe
and plans to proceed with defect removal of the first of the tears.

.To_further summarize Burns & Roe and PDM findings at the present, this
*appears to be related to the combination of the heavy section of the material
and the geometry involved.' This problcm was considered in the design of the
weld geometry by POM, and further review of design and fabrication techn1que
is underway to estab11sh the cause of the tears and determine repairs and/or
modifications required to complete an approved conta1nment vessel.

"we w111 keep you informed of further developments.

Very tru1y yours,
' S} Y TS
d J STEIN
Managing Director

JJS:MEW:cab :
~Attachments .o ‘ o
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’ .. Januayy 28, 1975, E
United States Steel Corporation "+ -

’ 600 Grant Strect . SR L .
Roou 4331 : . : Y — e T IV Y
pittsburgh, Pa. 1525 S Rio o =i ey
- - ) . ¢ >
Attention: Mr. Ron Norris . S AT
:: B - JH}‘ ‘\ . . o .

T = Subject: Contract, 12764 . ’
- -~ ® U »e .o . ) Ly o . 0'. » ' L3
, o Weld Crakinyg on Too of Fillet L BN Ly o
= made to,Face ol 1y" Plate RibriLand =
Dedr Mr. Norris:——- T T
= Lt . . .

Reference is made to our telephone conversation of
Januvary 27, 1975 requesting assistance from Unitedd
States Steel Corporation in. interpreting what may
have causcd several cracks 'in making a ygirder connec-
tion to the shell plate of tge'abpve étontract.

[ -

We are asking Tfor your evaluation in this matter as - . -
a follow-up request to us by Burns and Roe's net-

allurgist, the engincers on this contract. . S
I.-mentioned to you that I had discussed this problem

with Dr. O, Doty at your laboratory and he rfelt that

if he had United States Steel's sales approval, he

. would proceed to evaluate the problem. You agreed and
) ; under. separate cover, we are sending D, Doty a drawing

showving the vessel and girder design and a chip of matal
removed from the cracked area. The chippad piecce was

removed from the area noted in sketch below: R
/ P M ETAL REMOVED .
[ —.cHIP OF
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United States Steel Curporution Januavy 28; 1975, "

. .
Tlaedn e Siwe .
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Thc chlppcd out picce has Somg tool narks uch in re-
moving the section and Lhe balance is durk in color.:
Ve believe the dark color is caused by ARCAIR gouging
“heat. The Burns and Roo m*tallurulst showed conceyn
about the fracture and would like to know whether 1t
is a brittle or ductile fracturec.

L]

‘e believe this is a well rccognized phenomem and ‘will-
discuss it further after Dr. Doty's evaluation. By
- . copy of this letter Dr. Doty will be notified to submxt
" any written report to United Statcb Stecl Corporation
Technzcal Service prior to 1s>uc

;The materzal used in the structux wvas suppliecd by
United States Steel.

7'-4" Avrea

15" Shell HT W73051, " Sab  03Vv2 e, :
13" Webs . UT.7/1856 . Slab 237648 -
8' Area | 53
%' Shell IT W73051 Slab  05W2
" Webs - HT 71D656 Slab 237648

An early written reply will be appreciated since Burns
and Roe Engineers ave delaying approval of our repair
procedure until they receive United States Steel
Corporation's opinion,

Slncerely,

. PITrSBURGH—DLS MOINES STEEL COMPANY

% | j //(f;{é{/zdf=4*¢’b'

LC:mfb . Larry Colarossi, Chief Welding "Engineer.

.
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RECORD OF .EVENTS

1) Friday, January 3, 1975.- - . _

' a) Crack originally discovered by PDM personnel during visual inspection
of the pipe whip support to containment vesse] shell weld, prior to
preparations for performing MT 1nspect1on of the pipe whip support '

_ weld. _ : w
2) Friday, January 3, 1975. e
' a) PDM QA - Les Sutton, put hold tags, Numbers 00287 and 00288, on the’
vessel shell adjacent to the crack area. :
b) PDM Project Manager - Max Schulze, contacted Nick DeStefano - PDM ,
. Western Division Welding Engineer, Santa Clara, for assistance 1n
evaluating cracking problem.
3) Saturday, January 4, 1975. ‘< '
a) ‘Nick DeStefano arrived on s1te from Santa Clara.
'b) Removed a specimen from the cracked area for chemical analysis. The
specimen included a section of the conta1nment vesse] base material
and pipe whip support weld. o
¢) Crack area specimen sent to: Anamet Lab, Berkely, Calif., for analysis
by Nick DeStefano. (For results of specimen analysis see Anamet Lab
Report, Letter dated January 17, 1975, Anamet Lab No. 175.102, P.0. 9364)
4) Monday, January 6, 1975
a) Burns & Roe QA - MG Krisher, was advised by LR Sutton - PDM QA, of
existence of pipe whip support crack, and that PDM was proceeding with
- repair using routine repair procadure )
b) PDM QA Site performed preliminary UT Scan of crack area using Site NDT
technician.. !
c) PDM QA - LR Sutton requested assistance of NDT-UT Technician from
corporate QA (Provo Shop) to UT entire crack area.
5) Tuesday, January 7, 1975 y
a) Burns & Roe QA - MG Krisher, advised by PDM QA - LR Sutton, that the
scheduled repair was not a "routine" repair, and repairs would be
] stopped pending further evaluation of the crack areas.
6) Wednesday, January 8, 1975.
a) PDM, NDT-UT Level I Technician, M. Cameron, arrived from Provo Shop.
- Proceeded with UT inspection of crack area. (See PDM Deviation or
Variation Report (DVR) on results of UT inspection. Dated January 13,
1975. (B&R File No. E52-0802) '

.
. ’ LR g d
e The e N s ,1

3

)
=y -

H

- . . .
PR . . . ) ) ey TR
LT L em we mege m W -~



I Al ~

o  Sheet 2 of 2

RCCJD‘ 'f.'z:“‘: C .. s . w
7) Friday, January 10, 19756 . . ] o o o
a) UT inspection by Provo Shop UT Technician comp]eted )
-(See item 6 for Report No.) foar o TR.E TTILLL.
8) Monday, January 13, 1975 i TumETnooe

~
.

1

-1

1

1

R S S

a) PDM QA - LR Sutton, prepared NCR on 'pipe whip support ‘crack.
Transmitted same to Burns & Roe Site QA on 1/15/75
9) Saturday, January 18, 1975 .
a) Visual inspection of the pipe whip support crack areas was performed
by H.- Lunt,Burns & Roe N.Y. '(see'conference notes No. 3f6,'dated
" 1/18/75) and L.J. Rousseau, WPPSS. (See IOM, No. QA-2-75-21QZdated
£ 1/23/75). mETlNTE ozTitEL i . Lol
b) H. Lunt, Birhs & Roe” N.Y., requested that PDM remove another spec1men
- ~ for fracture analysis. ) S -
0) Monday, January 20, 1975 N " :
" a) PDM removed the requested specimen per H. Lunt's request. Specimen
was shipped to PDM's corporate Metallurgy Department, Pittsburgh.
"A section of the specimen was sent by PDM Metallurgy Dept. to US Steel
«(Manufacturers of the base material) for their eva]uat1on (See letter,
: US Steel- to PDM, dated February 3, 1975, for the1r analysis of fracture).
1) Period January 21 through February 21, 1975
a) Exchange and eva]uatign of correspondence, test reports, and preparation
of repair procedure dated 1/29/75.
2) Monday, February 24, 1975
Burns & Roe notified by PDM QA, letter addendum to NRC 213-0058 of third
crack approximately two (2) feet loné, Tocated in bottom plate of subject
pipe whip support. Nature of the cracked area is the same as described
for the top plate of this pipe whip support.
3) Saturday, March 1, Sunday, March 2 )
a) Further Ultrasonic Testing by Hamill Manufacturing:Company (Report No. 001)
resulting in complete map of significant indications on both top and
bottom of girder. ’
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RPITTSEURGH-DES MOINES STEEL COMPANY WiPpgg
NEVILLE ISLAND @ P TTSOUAGHK, 9ENN£-;YLVANIA'§5.’.'25 0 PHONnGr tar 5:’,&!? “012
e L
< IR KEAME . t
co LUmrtie 2
March 3, 1975 L=
. . CE TR:2p J
. . . oo | e ozesen - :
< 1.S="7 5= R .
PDIBR~213-~75-13 . v . oLotays !
. _ ) Lo 3 BARRINGILY i
-« - " Burns and Roe, Inc, oL oo SHE Mantaiy
320 Fulton Avenue e ' . (e |
Heampsitend, New York 11539 .. - T
I ? s ? Y , _’ }\/‘/f}‘/l 77 :lt-—/\-'/
Attention: Mr. J, J. Verdsrber, S |
. " Project Inginéexing. lanager !
) Subject: ZIngincering fvaluation of Pine YWhirsesocat—--
< . Defect, WPPSS Nuclear Froject ifo, 2

Reference: 1) B&R KCR-213-00058 '

2) ©PDH DVR - EA2 X

~ ' 3) USS Corporation Letter to . J. F.
.. . McCaxihy, dated February 3, 1975

Gentlenen: ) ’ : . .

In response to the above references you requasted an
enginecring evaluation of the defects at the upper .
pipe whip support, .

‘Rigid structures of this tyre produce high str
weld metal ané the adjaceat pavent wmetal. Pla
inherently wealker in the tavroush thickness dirve
than in tike lengitudinal or transverse directicus,
" If the strains, produced as the weld me*al cools o

anbient temperature cause siresses in the vlatse in itis
through thiclkness directicr heyond its ultimate tensile
strenzth, the plate f2ils by lamellar tearinz, Lawmellar
tears have a distinct aopearance., The fracture will
, follow various planes of weakness for short diztancas ,
and 'shift tc other planos o2 wealness at other gentis
L. froa the plate surace ziving the Yracture a wooe liiie
- _appearince, .
. * The weld joint at this location was dosigped to winiuixo
the possibility of lamellar tearinsy by making tho weld
. & partial penotration, ong sidod wold instead of a iuil
T, butt wold, . ‘
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PD}BR~213~75~13 - . _lUarch 3, 1075
dr, J. J., Verderbor - .

sound, .

These tears cccur during the ccol down of the weld o

the netal and weld yleid encuzh ©to accoumodate tho weld
sheinkage., 4They never appear at a later tine as happons
with some other types of cracks, .
"his phenoienon is not new in tho steel ccn"tﬁn tion
incdustry. They-occur Ireoquently in box gilrder typo
bridges "L
Our rewnair procedure has included the best known nr
to nininmize the possibility of.lamellar ftearing red!
in tho repaired areas,

To. insure that 2ll areas of lamellar tearing have bnen

diﬂcovc“cJ, vo ave 1U0% vitrasonic checking the reuzinder

of the welds between thoe girder and sholl,

X believe this letter will answer any nmetallurgical

questions you may hive., Vill you please respond A,S.A.P.

80 bhzt we nay field repair,

. B Very truly yours,

PITTSBURGH~DES MOINES STEEL COMPARNY

B .o i de H. Adams, Chief Engineer

'cq: wbess - J, B, Voolscy, Projecct Navagmré?*
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' REPAIE OF WD AT PIDE ¥EID STPRORT TO BiLL
. . . » h . . .
(i) ©Pizce sizciric henlor 2t oppofine sids of fop and botian
. annuiay plate 21 lgeation of wepzix, Thizs hemter should
extend wl least 59-0 beyond gither wide of the repaip-sxox,
» :1 R : . T '
, {2Y Pisce elevlrice’ Qr gras bealeron. ton and *botiom ancuisr plate
PN . end foee plate.  This hezier should thend 2% Jesst §¥~-4
ST bayvond sitlher %ido of repair arex. Lo .
L3 -‘ -y > “ g e - -.., : n'. . I al ’.--' '
(3), Prebeai Ttem {2) io 5o0OF Kifi., Irebgzi ltem (3} 10 Z00%F Min,
(é):?%ﬁiﬂ;uih prelast ai freveatind and gouy & out daient *Fqugo
L - drow on to cenier). . . - -
) . R : : T L e e .
(5) wisc grinﬁ gouged ares t0.cidun surface. S
(G Y%t - Bihc ground axeit ' : : .
. (7} wdintsiming preheal as apreified in Iter (2), weld overiazy
o on qhsg, Plite and %P_&g@r? laveyr. As the welding. progreasas
s C tue @ifferonticl ol 10008, _prelnal touper2turd will svantuzily
© - . ba iseeled off To the same prebzust fempsrature all syound
) (Vaintedn a8 closzzly us posoibla an Litexpass of 36592 L,
S gt the.weld sad 206YF aif furentisl belwesn weid and, pipe

whin ‘gupport at all timess. .. e

{8) Copplerne weiding of snpulnT ylate o sheil plateol NPT« every
/4% snd {insel qover, U ,

. T .
(3}  After welding iz compleisd; imeu iate tha hontvﬁ o VoS '
0o Py 13y L & ! : Vi 4 L o o « .
10614 temperature of IE0°F-{o 400YF for at least £ hsurs ang
VY sion copl.- . _ . _ PRl S .
. . . - _-.. U .
* W4
. {20} NBT after ares heg conled io nmbieht temperziurs,
' ' 4 . * . .
‘ : e * : 22 “e
] . - - - . - ; . . . \
. ‘ “: - : ) . - -
. * * . . - » ese @ oads _._-,‘\ :/-l‘ T ':.‘-‘: -':'.'¢. :
.. * - . S e DY e
’ . * b4 Lo Cpet™ 30 = ¢, S .
' A § oo 1IN . N
. . . o JAM B S
s | (
H hd . |.-r . . ,‘}- -"‘5 ‘_--:-':._.l
.. . . . . ' . . \ . .
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