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MR, HENDERSQN: . Okay. I guess we éan get started now.
I am Jim Eenderson frép the IE bféice here in Bethesda. And I
will be chatring this session, =d.I will have some, but 1imitéd,
technical input to it.

These other gentlemen, I think I will let each one of
them identify himself. It is a little simpler.

MR. WAGNER:: I'm Bill Wagner from Region V.

MR. HAYNES: Ron Haynes, section chief, reactoxr
construction support branch, Region V.

MR. BISHOP: Tom Bishop with Region V.

MR. SHEWMAXER: Bob Shewmaker, structural engineer,
headgquarters,

MR: REINMUTE: G. W. Reinmuth, 'RCI, headquarters.

MR. GAMBLE: Ron Gamble, materials engineering,

licensing.

MR. QHAN: S. P. Chgn, structural engineering.

MR.‘HENDERSON: I think mavbe I have a little bit
of an introductory statement to see whether we have this --
our undgrstaqding is theusame as vours.

The Waéhington Public Power Supply'System is the
sponsor and licensee for a nuclear pcwer plant generator
identified as WPPSS~-2, an 1100 megawatt boiling water reactor
with a Mark II cocntainment. I understand it was designed bv

Burns and Roe to functional specifications provided by General

- ALDERSON REPORTING COMPANY, INC.
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Electric Csmpany.

A vital element of this containment syétem is an
internél structure cailed the sacfificial shield. The
saérificial shield is an annular,ele&ent which surrounds the
pressure vessel and se;ves several functions. It réstrains

| o _ veotz=t/o 746\7
the reactor vessel from excessive radial and ceoaterticonai-
movement under various design basis occurrences.

It provides anchorage for various pine whip’ restraints.
It supports structural elements which in turn support both
séfety related and non-safety related ‘equipment. 2nd it

provides neutron and gamma shielding for radiation sensitive

equipment and for plant personnel when the reactor is shut

down. .

In consideration of the various loads that the e
structure mav experience, the structure is massively designed
and fabricated fr;m steel piates. -

Individual compartments within the shield ;re -
filléd with concrete gor biological shielding.

Significant problems have been identified in the

fabrication and erection of the steel for the sacrificial

shield. During investigative work on this subject, voids were

"detected in the concrete shielding £ill. Fabrication problems

have also been identified in pipe whip restraints and concerns
have been raised about fracture toughness of certain parts.
\

As a result, the licensee agreed with Region V that

+ALDERSON REPORTING COMPANY, INC.
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work on these areas.should be halted pending further resolution

‘of construction quality problems. Work should not restart until

the NR& staff has beeﬂfgppriséd and has been convinced that
pr;per corrective action has-been de;cribed.

YPPSS feels it is now at the péint where it has
sufficient information to satisfy that condition and throuch
Region V has requested this meeting.

I have cautioned that we cannot absorb and digest the
necessary information fast enough to permit an NRC agreement
on work restart today.

We need time to review and understand the material. I

an advised that WPPSS recognizés this and believes that

" today's meeting will nonetheless be useful. -

v

I have had the opportunity for a cursory review of an

advance cooy of a document which I understand will be

distributed today. And based on that review, I aagree on the

. > c‘.rcuuvu~4’—&b¥
benefits of this-meeting. E“[ Not< ﬂ:\ C’Q ° \. -t
N . A '7@_0:/@@« R X ¢ / 3

o

So, I guess with that, I will turn it over to you,
Mr. Foley.
MR. FOLEY: Okav. Mr. Henderson, you have outlined

the nature of the session here today. I am Roger Foley, the

deouty proiect manager for enagineering at unit 2. I would

like to introduce -- without intrcducing all of the peonle
who are here today, though, I would like' to introduce Mr. Mickey

Witherspoon who is the corvorate quality assurance manager for

*ALDERSON REPORTING COMPANY, INC.
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Supply System.

We have a number -- you mentioned in your opening
remarké that we would:distribute Aur renort here today, and
we-did not bring a distribution set,-although I think we have
a number of them amongst the team. We would be happy to leave
some with yo&. Ané any additional copies we would be happy
to %orward them to you.

MR. HENDERSON: I éhink, adninistratively, since
the ultimate technical review is an NRR function, that vou micht
as well forward éhose'copies to Dave Lynch, perhaﬁs with a
copy of the transmittal to me, but not necessarily a copy of
the report itself.

: MR. FQLEY: Our purpose here today is ts summarize
the results of the Supply System's evaluation of ;onstruction on
the sacrificial shield wall,.pipe whip restraints, and related

.

structural steel containment in unit 2 and the gualityv records

. associated therewith. .

Our presentation, is in response to somé 21’ concerns
identified and documented by Region V in October and succeeding

weeks of this past year. We have organized the presentation

into three sections: the sacrificial shield wall, pipe whip

restraints, and structural steel.

Will will attempt to briefly summarize after each
section so as to segregate them clearly. In each instance we

will provide a brief introcductory review .0of the design

-ALDERSON REPORTING COMPANY, INC.
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considerations associated with that particular structure.

With respect to, the sacrificial shield wall, there
are soﬁe 12 concerns égpressed; Qe have divided those concerns
inéo essentially two pvarts: - three tﬁat we judge to be primafy
concerns; and nine secondary concerns.

The primary concerné are a‘correction weld as a result
of a constructign deficiency between rings two and three of the
wall; a repair of shielding voids; ané a discussion of general
weld quality in the fabrication process. In connection with
the third item, the third principal concern on the sacrificial
shield wall,. this report and this discussion today 1s a status
report. . ‘ . ' ‘.

As you will see, we have not coancluded -- made any
final conclusions with respect to the construction quality. Our

evaluation and inguiries into that area have been ccmplicated,

n

- and we have enlarged the scope of that inquiry as a result of the
kinds of deficiencies that are coming to light.on the pipe vhip
restaints. Since the pipe whip restraints and the sacrificial
shield wall have the same fabricator, we feel it incumbent upon
us to consider the intergelationships between the two kinds of
problems that were discovered.

and so this again is a status report, particularly
on weld quality and some of the documentation deficiencies.
The initial presentation on the sacrificial shield

i wall is by Dr. Morris Fialkow, who is the -- who is a civil

‘ALDERSON REPORTING COMPANY, INC.




......

300 7TH éFREET. S.W., REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 654-2345

10
n
12
13
14
15
16
17
18
19
20
21
22

23

24 -

25

engineerinc specialist with Burns and Roe and the design

" engineer for the sacrificial shield wall.

‘ DR. FIALKOW£ My talk Will cover the ;tructural aspects
of”the shield wall as originally designed, and it furnishes
background information pertinent to the various céncerns and
corrective measures which will be discussed‘separately and
sugsequently:

I have a series of flimsies or transparencies, and
I will proceed with those.

(Sslide)

In short, this talk will cover methods of analyvsis
and design and agfew brief construction features of the wall.
And as was noted earlier, this wall is an important component

of the BWR Mark II type containment at Hanford.

We see here the shield wall in relation to other

o -

principal gtructures in the dry well. The wall basically has

a 15 fooﬁ‘outs?de radius, twq éeet thick, about 48 feet high,
cylindrical shaped structure filled with concrete; it rests on
a vedestal below'ahd is supported above by a stabilizer truss,
which ip turn is suppvorted by the biological shield wall.

Inside of the shield wall is the reactor vessel which

x A}

is separated from it by the so-called annular space.

(Slide)
The shield wall is shown here in some detail. We

see again that it is a cylidrical structure, the framework

- ALDERSON REPORTING COMPANY., INC.
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asps 1 | consisting of vertical columns and horizontal ring beams. But
(g ) .
”“0 2 {| the vertical columns are shown in the section below and have
é either the wide flange shape or are box shaped: Ny

4 ' They occur at 15 degrees around the periphery.of the

5 | wall. <The ring beams are shown in the sectional elevation and

6 are either in channel cross s;ction or box cross section. While
7 I have this here, I would like to point out a pertinent erection
8 feature of the wall. In order to accommodate the reactor ',

9 vessel which comes wiéh protruding pipe ends, which then extend
10 into the space occupied by the shieldhwall, the shield wall was
11 erected in two main phases; the lower phase up to elevation

12 541 was erected in place inside the containment.

13 . The uﬁper portion of the wall was built outside

14 containment as three 120 degree assemblies; each the full height.

15 These assemblies were temporarily joined as one unit outside

.

16 I containment, lifted into the containment and set on top of
17 { this wall, the lower portion. ’
18 Then the temporary joining of the assemblies was

19 disconnected, and the three assemblies were jacked out about

300 7TH STREET, S.W., REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345

20 two feet eight inches to accommodate insertion of the reactor
21 vessel, which was then lifted from outside containment and

22 placed inside.

23 Subsequent to .lifting in of the vessel, the three

,0 24 assemblies were jacked back into their final vesition, and

25 the erection was completed. The individual panels formed by the

-ALDERSON REPORTING COMPANY,INC.
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network of verticals and horizontals are each covered on the

" inside and outside by skin plates, except where there are

openinés to accommodaée the pipe passing through.

(Slide) .

Certain basic features pertinent to the wall are noted
here. In response to requests by NRC,.a repo;ting listing the
methods o% analysis and design was submitted and subsequ;ntly
approved by NRC by a letter dated October 15, 1975. In short,

the report indicates that these methods were in conformance and

are in conformance with the Standard Review Plan 3.8.3, which

is the pertinent document; in particular, the loads, the .

load combinations,and acceptance criteria as used conform with
that document.
And the general basis of design was the elastic

working stress method, Part 1 of the 1969 AISC design

’
-

specification.

As ipdicated in the‘report just referred to, the shield
wall is ardyvzed as a space fréme, and here we see a flat
elevation of the cylindrical framework that was adopted for
analysi§. ’

(Slide)

We see that model, structural model is the full circle
from zero to 345 and back again to zero. It extends from the

base at ﬁhe'pedestal to the biowall and includes the stabilizer

truss. To get the legend hehind what is shown here, the solid

- ALDERSON REPORTING COMPANY, INC.
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"an opening is represented. by a panel with crosslines in it, and

lines represent columns and the ring members; the panel having

all otgef panels are épvered by skin plates. There are 24
boﬁnding nodes along the topr' of the gedestal and eight bounding
ncdes at the juncticon with the biowall.

An idea of the size of tge model is indicated below
wheie the breakdown is listed. We see that th;re are 378
members included and 136 elements representing the skin plates.

(slide)

As I just indicated, the wall was analyzed as.a
space frame; by this method, the analytiéal model clcsely .,
approximates the actual structure. The beams and columns are
reoresented as members of this space frame with continuity at
all internal joints. The model exéends from the pedestal up
the stabilizer truss to the containment vessel, ;nd the skin
plates havg been included in the structural model as finite
elements with ?odes at - the frgmework joints. .

The actual analysis is then done usipg the commercially

available computer program STRUDL.

(8lide)

The boundary conditions as used in the source model

'are listed here.. In short, at the 24 joints along the pedestal,

the restraints are in the circumferential direction and of course
in the vertical direction; at the junction with the stabilizer

truss, the only constraint is in the tangential direction.

i
1
|
l
|
|
|
L !
*ALLDERSON REPORTING COMPANY, INC. ]1
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dspll . . The significant loads which were included in the
0 2 "analysis were dead and live loads, seismic, including OBE and
é safe shutdown earthguake, annulus pressurization and reactions due
4 to pipe break.
5 The annulus pressurization was taken as due to recircu-
" :
=
[2¢]
o 6 lation outlet and inlet lines, breaks in the feedwater lines,
w
L~ .
&8 7 and breaks in the RHR-LOPCI lines. The pipe break reactions
N - .
§ 8 which were included were those that caused the annulus
(=}
N
g 9 pressurization and in addition various main breaks in the dry
4
e well proper.
5 10
Z
é ' In considering the load combinations listed in the
< ‘
= ", . .
S 12 Standard Review: Plan, it was determined that only the factored
: Z
s 8 13 | load combinations were critical.
( J
. g 14 “ . (Slige) ‘
£
g 15 These are listed here with the associated permissible
& £
” :ﬂ ’ -
i 16 stress levels; of these, in general, combinations five and
S : :
o . . .
g 17 six were the controlling ones. And we see in each of those
.d - a
3
_5 18 that the previously called out significant loads were all
E 19 ircluded in five and six.
<
S .
(¢4 .
20 (Slide)
‘21 This last transparency shows highlights of the design

29 "of the wall. As I ' previously reported, the elastic working

23 Etress methods, Part 1 of the 1969 AISC code, was used; as
a 04 | to materials, all plates, and members, except for the top ring,

25 are A36 steel. The top ring was a high strength steel., AS5888.

- ALDERSON REPORTING COMPANY, INC,
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dspl2 1 . ) N . ; .
a _The weld metal was in the E7000 series oxr equivalent. The
0 2 member design starts With‘ the computer output for these menbers,
3 which of course were é%é ring beams and columns. And the computer
: 4 output furnishes eachgend of the‘member three compongpts of force
g 3 ang moment. Intermediate valueé are determined where pertinent.
% 6 The w;ll in general consists of specific types of
]
§ 7 members, and for each tyvpe the controlling stress results were
& ,
§ 8 used throughout the design. And connections are full strength
S
; ? welded connections.
S . :
§ 10 The skin plate design also starts with the computer out-
g n put, which furnishes the membrane stresses as the normal ané |
~ g 12 shear stresses. And the plate thickness and attachment welds
N .
l&é 13 were also determined from these controlling stressés.
é 14 This concludes by talk. If vou have any questions,
% 15 we can take them up.
é 16 MR. EENDERSON: VYes, I will start out with one, sir.
g 17 Have you done anfthing'about looking at the as;built'conditions,
'g 18 the as-built dimensions as against the prescribed dimensions?
= .
% 19 DR. FIALKOW: The as~built dimensions that are the
20 subject of a further talk later today are those which charac-~
b2 . terize the nature of the welds which were accomplished. The
i%? . 22 members themselves, I believe, are not in any guestion, nor are
23% the overalildimensions of éhe.wali,
{0 24 MR. HENDERSON:' My q‘ﬁestion arisAes £rom the fz;tct that
25 in your original submission on this a great point was made of
'.AL.DERSO'N REPORTING COMPANY, INC.
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dspl3 1 circularity to within 1/8 inch)of plum%x&within 1/4 inch from
‘ 2 " top to bottom, within 1/8. inch in any 10 feet.
é And looking.at the projection of how a weld might

4 be‘applied, there is a clear indication that your eighths of

5 inches are more like ten times that much.

6 ” DR. FIALXOW:  May I refer this question to someone. I
7 hav; RO --—

8 MR. HENDERSON: I have no specifics, but s;nce that

9 degree of dimensional control was identified as a very important
10 thing in the original ‘submission, I Wés just wondering if

1 you had gone back, if you had been provided the as-built .

12 dimensions, and have gone back through this to find out what

13 difference that makes. .
14 DR. FIALXOW: I have not done that. My impressicn at -
15 this moment is that these types of deviations would be relatively

16 " minor in so far as the structural behavior of the wall is
17 concerned.
18 MR. FOLgY: I do not have Mr.- -Gioninni here. Unless

19 Larxy can speak to.that -- I suspect that Mr. Gioninni would

300 7TH STREET, S.W. » REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554.2346

20 have been the individual who was following that most closely.
21 But I have no reason to believe at this point that we have any

22 'difficulty there, and I know that there were close ccntrols,

23 for example, on setting the bottom ring beam on the =reactor
0 24 ! pedestal to get them off to the right start there.

25 | One of our difficulties in the censtruction process

- ALDERSON REPORTING COMPANY. INC.
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dspl4 arose from the shimming that was reguired to achieve plumb, and

'0 o | so on and so forth.

So while I cannot give you absolute confirmation as

3 <
4 to a statement of fact that that has been taken care of, I
5 have reason to doubt at this point that it was not properly

6 pursued in the field.

v If there are no questions, Morris can just go ahead.
8 MR. BISHOP: I have one question. .
9 MR. JOENSON: I am Roger Johnson, QA manager for unit

10 2. And we have no documented non-performapce based on our
1 inspection program as far as the éimensional tolerances for.
12 plumb on the wall itself. ‘

12 : MR. HEMDERSON: Do you have any documented record
14 of the as~built dimensions that confirms they are within

15 specification recoxrds?

,

16 ’ MR. JOHNSON: We do have an as-built --
17 MR. SHEWMAKER: Are the specs the same as those that

18 | Mr. Henderson mentioned that were in the original submittal, or

19 were the specs it was actually built to somehow changed frcm the

300 7TII STREET, S.W., REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) £614-2345

20 submittal?

21 MR. HENDERSON: This is 74-2-R2.
ﬁ%ﬁ 22 ' MR. FOLEY: We‘would have to go back and examine that.
..... . 23 MR. HENDERSON: Apparently, revision zero.
Q 24 'MR. FOLEY: We,would have to go back and look specifi-

25 | cally at that. : , .

*ALDERSON REPORTING COMPANY, INC.
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DR. FIALXOW: I do feel that these changes in dimension,

"the absolute circularity is not something that affects the

design.to any great extent that I Ean see offhané.

So if there are such deviaéions in the vertical
direction or in the off-perfect circularity, I would not envision
that that is going to change the nature of the design loads or
the design cond%tions to any extent.

MR. HENDERSON: I think it would probably be necessary
to speak specifically to tyat. One of the greatest areas of
staff concern these days is the asymmetric blowdown loads. And
if the cylinder is asymmetric also, that further complicatgs
things.

DR. FIALKOW: You had another gquestion?

MR. BISHOP: Dr. Fialkow, concerning the significant

loads used in your-:analysis, vou did not specifically mention

ERrLd

" loads from reactor vessel lateral stability and loads from the

radial beam system. .

Were those included in the analysis?

‘DR. FIALKOW: The xeactor vessel is supported up above,
not direftly to the wall, but it is supported up above, and

basically the lateral load from the reactor vessel is carried by

‘the stabilizer truss out to the shield wall without directly

loading the shield wall..
‘that was the other?

MR. BISHOP: The radial keam systen.

L

-ALDERSON REPORTING COMPANY, INC.
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dsplé 1 . . DR. FIALKOW; The radial beam system; loads that
0 2 "were included under t}:xe heading of dead and ]:ive loads.
é . MR. HENDERSQ?: Is this.radial beam system you are
4 taiking about something aside from the trusses that your
5 diagram showed?
6 DR. FIALKOW: Yes. The radial beam system might
. 7 sth up in one of these. -

8 (slide)
9 This is part_of the radial keam system; there are

10 various platforms that are -~ and pipé whip restraints that

1 are suppcrted off the wall. In general, the junction there.is

12 free to go radially. So the load imparted to the wall is verti-
13 cal or bending moment.

14 MR. FOLEY: We will discuss that radial beam matter

15 in the third section of the presentation, and we have one slide

16 " which will illustrate the radial beams in the containment.

MR. BISHOP: .All right. Thank you.

17 ’
18 -DR. FIALKOW: If there are no other questions, then,
19 I will go'on to concern number one, which involves the interface

300 7TH STREET, S.W., REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345

20 at elevation 541. Let me begin by putting in the written

21 concern as it was written in the NRC memo. Let me read it:
22 '“Ring three and ring four of the sacrificial shield wall are
‘ 23 not welded together as shown on the design drawings. Numerous
Q 24 welds were made to shims, between the rings in lieu of actually

25 | welding the rings tcgether. The AE tentatively intends to

‘ALDERSON REPORTING COMPANY, INC.
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17
install a two inch §artial penetration weld around the circum-
ference of the shield.wali to structurally join rings three and
four.”

Let me just“show ah iliustration of these rings. I
woplé like to start off by saving that the terminology, now,
the designation“of the rings which we use in this presentation
are those on the Burns and Roe contract drawings. Aand as you
see, they are designated two and three, and that is the way we
will be referring to them.

We have thémproblem, tﬁen, of transmitting shear across
this interface between two and three, which was the level gé
the interface between the lower portioh of the wall which was
con;t;ucted in place and the upper vortion which was lifted into
place. B

Just geing back now, repeating in other words, so
to speak, what our concern is: we are dealing with the
transmission of horizontal shear across this interface at
elevation 541.

And the concern develops because rings two and three

have not been welded together as shown on the contract drawings.

. What we vropose is a partial penetration weld along the

exterior circumference between the rings. And this represents
a change from the origiﬁal design.
In this talk in connection with this problem, we will

be covering the original contract reguirements, and description of

* ALDERSON REPORTING COMPANY, INC.




300 7TH STRE

ET, S.W., REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) §51-2345

)
¥l

10
11
12
13
14
15
16
17
18
19

20

2

the correction weld, discussion of the design concept used for

' the correction, and a summary of the controlling features of

the correction. .

Ty

(Slide)

This vu~graph shows or is intended to show that the
original contract requirements in the section below, what was
req;ired -- we should see what was required. And that was
constructing slot welds by cutting the slots in a web of "

number two above and then joining members two and three through

those slot welds.

The plan shows

fouq such welds at each 24 columns,placed symmetrically around
each of the 24 columns around the wall.
Inadvertently -- rather, to plumb up the upper portion -

of the wall, shim plates were installed between members two and

.

three and then inadvertently in many cases the welding of the

slot welds was.made from
That vitiated the intent
" (Slide).
Thg extent and

shown here. This 1s the

is to build a correction

extent will be such that

18

a number of these welds; there were

number two to the shim plate in between.

of the design.

nature of the corrective measure is

outside of the wall,énd what is intendedj
weld along that circumference; the

in every panel of the wall the

corrective weld -- correction weld will be done for the width

available ketween splice

plates, column splice plates, and this

-ALDERSON REPORTING COMPANY, INC.
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will be done in each of the 24 panels around the wall.

(slide)

This transparency shows the two typ;s of coxrrection
welds that will be used; tﬁé type that is adopted depends on
the width of available ledge at the wall. Where thaé ledge is
ag,least one inch in width, we use the upper type weld, which
only requires cutting of number two as preparation for the weld.

The lower type weld will be used where we do’not have
one inch available and there cutting of both numbers two and
three 1is required.

Both welds, for design purposes, have the same
rinimum effective4:§;;;:d¢~

(Slide{

We highlight here the design concept that will be
used for this correction. As has been said, what we are doing
is transmitting or providing for the transmission of horizontal
sheér between chénnels, the upper ring, ring éwo, and the
lower ring being three.

These shears in the channel result f£rom reactiocns be-

tween the skin plate and the chanrel and reactions between the

upper columns and the channel. The directions of these shears

are tangential or circumferential from the skin plates and
both radial and tangential from the columns.
The analysis is based on a 115 degree panel and is

based on that panel vhich has the largest ccmbined shear. The

» ALDERSON REPORTING COMPANY, INC.
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same correction is th;n applied uniformly to all panels arcund
the wa}l. .

Welding design and welding‘procedureé will be qualified
in accordance with the structural weléing code, AWS Dl.l, and
allowable stresses used for the de;ign are those associated
wi#@ partial penetration groove welds.

(slide)

This transparency shows the applied forces and the
design loads ;nd then the resisting forces which develop in the
weld, in the correction weld.

Above we see the design loads. We have a tangential
load which results from the reactions of the skin.plates and
from the column, and this total load is taken to be equally
distributed between the two outside surfaces of the upper

channel.

Each has a magnitude of 163.5 kips. From the column
we have a radial loadiwhich acts in -~ along -the line of the
web of the column. The resisting forces in-the weld which
developeé those design ;oads are shown below; due to the total
tangential load, we developed a uniform tangential weld force
of 9.9 kips pexr inch.

Due to the eccentricity of tﬁis portion of the tangen-
tial load with respect to the correction weld along the
exterior surface, a moment develovs which causes a radial load

of uniformly varying magnitude. Its largest value is 21.6 kips

'ALDERSON REPORTING COMPANY, INC.
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per inch, and due to the radial load from the column, we

a portion of this welé and has a ﬁaéﬁitude of ‘2.7 kips.

(Slide)

In this last transparency, we summarized the controlling
features of the proposed correctién. The controlling vanel
shear is due to a comkbination of dead, live, OBE, seismic, and
annulus pressurization of pipe reaction all caused by a feed-
water break.

The magnitudes we are talking about are 327 kips in
the tangential direction and 27.4 kips raéially. The controlling
load combinationLis combination five and has an associated
permissible stress level of 1.6 times the normal stress, normal
allowable stress. And then the controlling design margin which -
?esults, which is the ratio of the permissible stress to the

actual stress developed, is 2.3.

This concludes my talk. ,

Are there any questions?
» MR, HA?NES: Dr. Fialkow, in all cases, is there a y
ledge or is there overhang?
DR. FIALXOW: I do not believe there is any overhang.
There is always some kind of ledge. It might be guite small.
Someone correct me if I am wrong on that.
" MR. FOLEY: ©No, that is true.

DR. FIALXOW: There is always something there.

' ALDERSON REPORTING COMPANY, INC.
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Design-wise,there waé supposed to be a ledge.

MR. SEEWMAXER: . What was the magniéude of that ledge,
design;wise? What wa% the specification?

DR. FIALKOW: Something on the order of, I think, a
little more than an inca.

MR. SHEWMAKER: Was it uniferm all‘the way around?

DR. FIALKOW: It was supposed to be uniform all the
way around.

Mﬁ. SHEWMAXER: I %think we need to know. That would
give us some idea of what kind of toléranqe that -- of thcse
two pieces when put together if we know what the design ledge
is supposed to be.

Let me ask another question: the only force that you
are transmitting across the interface is shear?

DR. FIALKOW: Due to the slot welds, the vertical
forces are ﬁakgnc;ueofwxzthose column splice plates I talked
about earlie;.' There is no problem on those. .We are concerned
only with replacing those deficient slot welds.

“MR. SEEWMAKER: I had heard or someone had told me
that some ofmthose column splice plates were also shimmed to make
vp for this.

DR. FIALXOW: There were adjustments made design-wise.
I believe we effected the intent of the original design.

MR. SHEWMAXER:. Have there been any stress calculations

run on any’of those splice plates that were not put in place the

‘ALDERSON REPORTING COMPANY, INC.,
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way they were designed?
DR. FIALXOW: The adjustment methods that were adooted

were based on calculations.

MR. CHAN: How thick are those plates, the vertical

plates?

DR. FIALXOW: The splice plates?

MR, 'CHAN: Yes.

DR. FIALXOW: .Thé one on the extexior gnd the interioxr
are différent. I cannot give vou a precise ansver. “ t is on

the order of an inch, "I would venture to say.
MR. CHAN: And the supports of those plates, did you

check the buckling strength of them?
. DR. FIALXOW: Actually, you'havé number two résting on
number three, in effect, so as far as compression is concerned,
there is a lagge area for transmitting the compressor forces.

’

(slide) ° .
These are desigﬁed -~ there is welé all around this
thing, so Ehere is no real unsupported ‘length. 2And then the load
is transmitted from the column and from the chanrel; vhich in
turn has received cert;iq upward -- let's talk tension for the
moment -- from the steam plate and all throuéh these welds
all around. ' ,
These go into the splice plate, and then tﬁe weld alonc

his surface, this is transmitted into this box beam belcw. Now,

compression-wise, basically there is member resting on member,

-

ALDERSON REPORTING COMPANY, INC.
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dspz4 1 and this,then,this splice plate is iq effect fully supported
' 2 all around.
3 MR. CEAN: Is it possible to have tensile 'strength“at
' 4 those connection welds due to overturnir;g or due to. earthquake?
- 5 DR. FIALXOW: VYes, .it is; that is one of the ’conditions
§ 6 we designed for, especially of course with -- take 'the annulus
B
g 7 pressurization. If we assure the break was right in this panel
;é 8 somevhere pushing the wall this way, you tend to get t;ensibn as a
g 9 result of overturning. o
g 10 MR. DIPINSKXI: Was that based cn the as~built condi-
é 1 tions or original designs? | . .
;- 12 DR. FIALKOW: -In general, deshign was based on the _
(_'"'“:'- ::S'; 13 original conditions, but basically if we go back to the ‘space
0% 14 frame.—- if we go back to the space frame that was adopted,
§ 15 we did not cralnk :f.nto thcla de'afinition of that space frame that
i 16 it had to be absolutely vertical or it had.to be perfectly
;- 17 circular. . : ’ . !
% 18 We cranked in the cooxrdinates of the node points,
g 19 and that is what defines the spatial configuration of the wall.
s 20 And if those'coordinates vary by a small amount, it would not °
21 affect the stress on the members. We did‘ not -- in other words -+
£ 29 study this as a}* shell; we studied it as a space frame nade up
' 23 of some 300-odd members and inclucied the skin plétes ‘as finite
w 24 elements joined to those nodes.
25 . So it is my feeling that whether these deviate from
" ALDERSON REPORTING COMPANY._ INC.
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circularity o? from perfect vertical ponditions, our end stresses
in the members would not be affected éo any'degree.

MR. DIPINSKI: But your conclusion is based on theory.
Do you have something more than just a theory?

DR. FIALKOW: We ran no calculations, no.

MR. GAMBLE: Would you put up your figuré that shows
your overview.of the vessel on the wall?

(slide) ' .

DR. FIALXOW: ZIs it this one?

MR. GAMBLE: " Right. The vessel is supvoxted by the
shield wall and -- . '

DR. FIALKOW: Oh, this vessel? This vessél has
support down below through this skirt. It is supported
laterélly at this level.by a stabiliz;r; then in effect it
is joined to fﬁe shield Qall. But this vasses right through
the stabilizer truss to the bioshield wall.

Mg. GAMBLE: So you really do ‘not have -- you really’.
do not have the -- there is really no load carried from vessel
to the shield that —-

DR. FIALXOW: Not in here, not in here.

MR, GAMBLE: It is down on the containment or down on

the concrete.

A

DR. FIALKOW: ©hat is right.

MR. GAMBLE: Thank you..

-4

DR. FIALOW: If - -there are no other questions, will

ALJDERSKDN!QEFKDRTHQG<:CwAPAhHGINCL
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introduce the.next speaker who will ;glk on concern number
three, anq that is Mr. Good. ‘

MR. GOOD: %j name is Larxy Good. I am the assistant
site resident project engineer, and my presentation is to‘
address concern number three..Okay, and here is the statement
of the concern: that is, it deals with the sac shield wall.
And the concern is that numerous -deficiencies in the structural
weld guality have been identified in the sac shield wall |
structure. ‘

The deficiencies were identified in welds which were
supposedly inspected and accepted. .Deficiences include .
cracks, undercut, overlap and, slag on welds, indicating that
inspections- could not have been propeily performed.

(slide)

In résponse to'this concern, the project has.developed
an action plan th;t basically started with issuing a stopfwork
order to offsite contractors who had dorne any work on the sac °
shield wall. .

‘mhe second thing the project did was institute an
investigatiog which so far has included review of inspection
records on the sac shield wall by any contractors in the last
two years in which the fabrication was basically dcne.

We established a reinspéction prcgranm énd performed

sample UT examinations on the wall. These three things 1 will

cover in more detail.

' ALDERSON REPORTING COMPANY, ll\iC.
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And then the last thing I want to cover is the current
status, since the investigation is not completed at this time.

Okay. The first thing, as -I mentioned, is we.went back to the

inspection records, and what we have concentrated on were the

inspection records that have been generated against the sac shield

wall; as I mentioned, for the last two years, theré have been
various contractors working inside the dry well who have been
working on the wall and around the wall.
‘ And there have been approximately 506 atﬁachmegts made
to the wall in the last two years, and these attachments all
generated inspection reports. We then went to the inspection- .
reports by the prime contractor,- the mechanical contractor and
sorted out all of the inspection reports that identify defects

in thé wall.

And I have listed this in the second part which is --

there have been 31 identified defects on inspection repor;s

and nonconforming reports by the prime mechanical contractor.

And the breakdown is that three dealt'with porosity and slag;

two with cracks in the base material; eighteen cracks in the
weld; two dealt with undercut; and six dealt with lack of
fusion or cold lap. . '

I wouid like to éoint out that of these 31 cdefects ﬁhaé

were identified by the bxrime contgactor, 18 were’found using

magnetic particle examination, which is a more rigorous exami-

nation than was applied on the wall during the fabrication, which

>

ALDERSON REPORTING COMPANY, INC.



300 7TH STREET, S.W., REPORTERS BUILDING, WASHING'T'ON, D.C. 20024 (202) 554-2346

-

10
1
12
13
14
15
16
17
18
19
20
21
22
23

24

25

28
goes into the third part of our reco;@s investigation, the
magnetic parﬁicle examinatioq.

The projectﬁ?és invoked ﬁhat we refer'to as work
procedure 84 in January of 19?8. And tﬁis work procedure
basically regquires that if the'contractor makes any aétachments
to the wall or if he removes anything off the wall; he is reguired
to do a magnetic particle examination.

We have, therefore, well over 1000 magnetic particle
examination reports'on file, and we arecurreﬁtiy.réviewgng those.
So, like I said, we basically have gone to t?é inspection reports
and the nonconforming reports, and we are looking at the magnetic
particle ‘examninations. : *

And we have not been able to put it all together. But

this. is the current status.

(slide)

)

The second part of our investigation which is p;;aliel
to the first part ié that we instituted a reinspection program..
The reinspection program consisted of‘a 100 percent reinspection
of all accessible welds in the sac shield wall, andlthis inspec-
tion is being performea by An AWS certified weld inspector £from
cur QA department and a welding engineer from our welding group.
They have been fequested to identify the type of deficiency and
the extent of all code deficiencies.

The current status is that out of aporoximately 13,000

welds in the sac shield wall, we feel we can reinspect 1500. Of

ALDERSON REPORTING COMPANY, INC.
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the 1500, as of'January 31, 1279, we pave inspected 1014 and
found that 309 conform complgtely'to éhe Aﬁs ccde.

Yes, sir?

MR. ROBART: January 31, '80?

MR. FOLEY: That is correct; '80; we have '79 up
there. It is 31 January of '80.

MR. .GOOD: Okay. We find 509 fully in conformance with
the code and 505 that had a deficiency to a code requi;emeht to
some extent. |

aAnd I want to clarify that when I say we have 505 that
have a deficiency, it may be ore inch in five feet; it may:be twg
inches in ten feet.

Wha? we are doing is we are writing it down; we are
makiné sketchgs of them, and that is what is taking us so long.

The type of deficienciesthat we are finding are porosity;

o’ -

incomplete fusion, which is overlap or cold lap on the surface;
inprover profile; excess convexity; undersized; craters; and.
arc strikes.

It should be noted that our reinspection vrogram has
not identified a crack"or what we consider to be a serious
structural defect. From this reinspection, we feel that the
contractor did éerform thelrequired visuval inspection of the
wall because we héve reviewed his ;ecords and fo&nd that he has
identified defects in his welding.

We have gone back cut there and looked at then, and

ALDERSON REPORTING COMPANY, IN-C.
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It appears_thatrhe‘had tak;n a lenient interpretation
of the code in that mgét of these defects are. workmanship type
defects; they are defects thgt are in excess of what the code
allows.

MR. REINMUTH: ‘iet me see -if I understané what vou are
saying. 500 defects you fournd by &isual inspection and only 31l
vou found by mag particle?’ .

MR. GOOD: One was a paper review. We'Qent.saqk to the
contractor, and we found 31 defects, that when he went to attach
to the wall, whether it was the base material or over a weld,
he didhan inspection of the wall.

And he documented 31 defects on' IRs OF NCRs. Okay?
That'é in the paper review.

We have gone béck and wherever we could get to a weld,
we did a visual r;inspect%on to the same regquirements thag the
original contractor was required to conform. -2nd what we ’
found is we are finding a high percentage of deficient welds in
our.reinspection orogram.

MR. HENDERSON: None of those represented cracks
where over 50 percent of the ones reported bf your installation
‘contractor représented cracks.

MR. FOLEY: That is correct.

MR. GOOD: That is right, sir. When vou say 50 percent

of the ones that were documented, he did over 500 attachments,

ALDERSON REPORTING COMPANY, INC.
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and out of 500 attachments, he only found 31 deficierncies in the

wall. _

So when you ééy 50 percent, it is 50 percent of the
documented deficiencies. You are right: Okay?

But he made 500 atfﬁchments and --

MR. HENDERSON: But in your visual examiﬁaﬁion, zero
vercent were identified as cracks.,

MR. GOOD: Well, 50 percent of the -~ I have to go
back. 50 percent of'the documented deficienciééi ‘

MR. HENDERSOM: Yes.

MR.rGOOD:‘ There are.more than 3i IRs written on the
wall; there ‘are probably several hundred. Every time he went
to the wall and made an attachment, he wrote an inspection report
sayiné that he looked at the wall and that the wall was aécepta-‘
ble. Then weqrequired him to MT it. Then we required him to
butter it up and ;hen perform another MT. And theé he dogs
another MT on the route pass; another one at 50 percent. So "
there -- éhat is why we have thousands of mag particle examina-
tions.

. And we do have hundreds of inspection reports on the
wall. We went throuch those several hundred and identified
31 that said, @éy, when we looked‘at thg wall, we fournd a
problem. ‘

MR. HENDERSON: I understand.

MR. JOENSON: , Excuse me. Let me make a point here.

ALDERSON REPORTING COMPANY, ll\iC.
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We want to ﬁa#g it very cleaxr that i; is not 50 percent of the
defects tba; are cracks that‘the cont;actor'found; vhat we are
trying to say is Ehaf.}here are numerous deficiencies and out
of those we identified 31 that could be called a crack. It is
not 50 percent.

MR. REINMUTH: On the other hand, visual.insééction,
it is almost impossible to detect a crack. So when you sayv you
are seeing those cracks visually, that is a little misleading
in itself. | '

MR. GOOD: Okay. There is one other thing, though,
that I would say -- like I said =-- there are well over 1000.
MTs on the wali, and out of the iOOO, this is what we found,
according to our prime contractor. Oﬁay? )

And what we would like to do is break Qown those
MT reports and find out Aow many unique locations on the wall --
like I ;aid, manyﬂfimes we did an MT on top of a previous.MT.
Okay? ) .

But we do -- we feel we have well over 500 locations
on the wall where we have done a magﬁetic particle examination,
and 'this is all that h;s been documented. And the reason we
wanted to take a good look at this was that there was some
concern that eyéry time scmebody went to the wall to identify
a defect -~ what our review is pointing out is tﬁat that is not
true. |

MR. REINMUTH: The only report you had on your

fabricator was a visual inspection.

ALDERSON REPORTING COMPANY, INC,
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MR, GOOD: That is right.
7(S}ide) ‘

In addition’ to our physical inspection, we have also
selected 1l electroslag grcove welds and‘performed a uT
examination of these welds. And this was to supovlement our
visual reinspection program and to gain additional information
about the we;d quality in the wall. Due to some restrictions in
the pipe whip restraints, we selected eleven locations and
performed an ultrasonic examination and fouﬂd thét all ;lgven
were acceptable.

Okav. The last part is the problem status. The status
is at this time that we are performing the reinspection. our
metalurgical evaluation group will evéluaté the effect of the
deficiencies on the effectiveness of the weld joints. 2nd then °
structural engineering will then determine if it has any effect
on the existing d;sign margins.

So, in summary, even though our reinspection program .
has not identified what we consider to be a serious structural
defect; we are planning to investigate and evaluate every
deficiency that we fouﬁd. And at that time we will be ready
to come up with a conclusion and a report.

MR, fﬁINMUTH: This is an overall tyvpe of reassessnment
program vou are talking about?

MR. GOOD: Right.

MR. REINMUTH: Later on.you will be talking about

ALDERSON REPORTING COMPANY, INC.
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N MR. GOOD: Right. ﬁé will be.taléing about breaking it
3 down later on. -

‘ 4 MR. REINMUTH: What kind of inspection are you going
“ .5 to require on the repéi; wélds that you are aévocating? |
§ 5 MR. GOOD: I cannéﬁ answer that right now.

é‘ 7 MR. FOLEY: e specified an inspection on the repair
§ weld. Len?

s 8 _

g 9 MR. AKERS: Yes.' Anything that is repaired on the .

g 10 sacrificial wall is repaired to work procedure §E4.

é 1 MR. REINMUTH: I rean the main seam weld that vou.are
5 12 advocatﬁng as the fix for the shim problen.

é MR. AKERS: Okay.

5 13 .

g 14 MR. REINMUTH: What kind of inspection.requir?ments?

‘ S ]‘5 MR. AXERS: Yes. ‘The way that is going to work is
i 16 that the firsg thing that happens is the electrical resistance
; 17 heaters are put on that wall; it is grounded and it is mag
g 18 particled before anything is welded. And then -- and thereafter
§ 19 it is bloc¥'welded in and each layer is mag particled. And it
S 20 works out»to‘ébout four mag particles, the last one being 72

21 hours after cooldown.
29 MR. GOOD: Any -other aguestions?
23 MR. BISEOP: Larry, you mentioned that the review

. 24 vou have d??e thus far has included inspection repor;s, rnon-

. B ‘95 conformance reports and mag payticle reports. Your contractor

®
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also included field=c£ange requests as identifying problems.
Do you know if that is included in thé scope of your dqcument
reviews?

MR. GOOD: Yes.

MR. BISFEOP: Secondiy, may I ask who did the sorting
of the documents? %ho did the review? Was it the Eontractor or
was it the liqeﬁsee?

MR. GOOD: Okav. We are locking ~- we have requested
a copy of every one of their magnetic particle e;aﬁinaﬁkop;.
Okav? And we are going to look at those. What was happening
was we were doing a varallel review; we asked the contractor
to pull out all his inspebtiog reports on the wall and he dave
us the list of all the inspection reports that dealt with the
wall.

We went througﬁ every single one of those and broke
it down and found“that 31 iéentified a defect in tﬂé wall.

MR. FOLEY: To respond directly, the prime contractor,
is conductigg a document review. He has essentially completed
his document review. Now we are conducting are own review, both
of the work that he has done and, where necessary, of the
original document. .

MR. BISEOP: The review that he did, is that the
review that was done in the spring‘of '79, or ishtheré a more
recent one.

MR. GOOD: We just finished omne.
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and you are talking about a different population.

MR. FOLEY: It is just completed.

MR. BISHOP: A secqnd guestion: of the 1500 accessible
welds, do you have: a fgél for how many of those are field welds
and how many are shopAwelds?-_

MR. GOOD: Right no@, we are running about two to
one field wells. I hope to have a breakdown to fiﬁé out the
percentage of rejectable or deficient field welds as opposed to
the percentage of deficient shop welds. -

But right now we have not itemized all 50S5. ,6kay?

MR. BISEOP: Do you know, roughly, again of these 1500
accessikle welds how many of those were shielded metal arc or
flux core arc or electroslag? . ’

- MR. GOOD: We had -- we broke down the electroslag:;
therebis approximately 1300 electroslag welds. I think only

three were made at the site. Three were made at the s;te, but --

MR. FOLEY: Your population =-- he said "of the 1500,"

MR. GOOD: No, I cannot.

MR. BISHOP: What I was getting at, of the eleven
electroslag welds that yocu have ultrasonically tested, Qhat does
thaé represent percentage~-wise of the total accessible electroslag
welds? 1Is that'—— |

MR. GOOD: We estimate a;ound 40 that ée can get to.

MR. BISHOP: 40 electroslags are accessible.

MR. GOOD: Yes.

ALDERSON REPORTING COMPANY, INC. )
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MR. BISHOP: Was that UT done in accordance with the
AWS code or the origiral contract reguirements?

MR. GOOD: ‘AWS.

MR. REINMUTH: Why &id vou choose to UT them? Normally

the electroslag process creaées large grains which causes scme
problems when youare doing UT. Normally they do Rf.

| MR. .GOOD: Are ycu asking why we UT-ed instead of
RT-ed? ' o .

MR. REINMUTH: Yes. Normally, it is‘nét rec;mmended
to UT electroslag welds because of the large grain size, you
know, with the process itself. I am wonderin¢ why you chose
that process. :

MR. GOOD: Okay. Our welding engineer might be

better able to answer the question.

MR. AKERS: What was your question?

MR. BISHOP: I am concerned with why you chose to
UT the electroslag welds. Normally, those are pretty large
grains, and the ~- and a lot of times“it is not reccmmended.
I will not say it is not recommended, but they choose to use
some other process other than UT.
MR. AKERS: Is your gquesticn, why on these eleven --
MR. giSHOP: No. Why did you use that technique.
MR, GOOD: We could not‘use RT. | '

MR. AKERS: We have no other way because we have

concrete in back of that.: We have no other way to get to it.

ALDERSON REPORTING COMPANY, INC.
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ﬁe have to go from one side.

MR. BISHOP: Okay.. I undefstand that. Obvigusly, you
felt it was acceptablg: You said that. But there is some
cause for concern duelto inte;pretation because of the large
grains in the welding procesé.

MR. EENDERSON: Pursuing this a little bit‘further,
sometimes I think of UT as something with a deliberate bias
towards success. It cannot find anything whether it @s there
or not; so if it does not f£find anything, it is ﬁo% thérq.

MR. AKERS: It does not work that way for me.

(Laughter) .

You know what I mean. : ’

MR. GOOD: Any other questions?

MR. HAYNES: With resvect to the eleven electroslag

welds, how many linear inches did you UT?

MR. GOOD: Again, I am going to ask --

MR. FOLEY: How many lineaxr inches of UT on those
electroslag welds?

MR. AXERS: It averaged abkout two to three feet. They
were short welds. )

MR. GOOD: Twenty-six inch total on one; 17, 17, 17,
17. All but two are 17. The other two are 26 inchesl

MR. HAYNES: ©Now, the rémaining 29 tha£ are available.

they are the same length, or what are they?

MR. GOOD: We estimate that there are 29. We just

;ALEMERSCNVF?EFKDRTTNG5CCH%PA@QY.HQC. T
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really decided to do the UT reports ig the last week -- %wo
weeks ago. 2and I cannot give you an éxact figure on thét; even
the 40 is give.or take. It is an approximate figure.'

MR. FOLEY: We spen? a considerable amount of time
discussing the UT, and I do nét want to -- since we have spent
this much time on it, I do not want to mislead you.‘ We have
one UT report -- one UT exam which we made on a weld which had
a visual defect that we were concerned about.

And that UT did in fact validate ouxr cohcern ébqut
that visual defect. So there are -- we did maké 12 uT e;amina-
tions, one on one that we picked up with a problem visually..

MR. HAYNES: That did confirm a defect? :

AMR. FOLEY: Yes, it did. It did confirm the defect.

MR.HAYNES: So, it looks like you were getting sound
to venetrate?

MR. FOLéY: Yes. We have no reason to beiieve ip any
way that those UT inspections wexre not fair evaluations of the -

welds.

MR. BISHOP: Just for background information, one of
'
the reasons we are asking so many questions about the electroslag
process has to do with the 50.55(e) report that the Supply System !
sent to Region ? in March of 1979 where thev reported that the '
same contractor experienced a reje;tion of 34 ou£ of£ 45 pipe

whip restraint brackets that were.fabricated using the electreslag

process.

r
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And, as I guess we will talg about later today, we have
had electroslag problems in t?e contr;ct 90 pipe whip ;gstraints.
And so, ogviously, welsie questioning the electroslag welds also
in the sac shield. ' .

One final guestion that deals with the evaluation that
is ultimately coing to ke éerformed by'Burns and Roé Engineering:
have guidelines been laid down at.this point in time as to what
that evaluation will consist of, what methods they will use in
the evaluation?

MR, GOOD: No, we do not =-- we cannot cdmmit right now
on the method. ' Right now we are trying to have: our metalurgy
department quantify these defects and try to give the structural
people some information on what effect it might have on their
joint inquiry.

So, until our structural people have that information,

ot

they have not committed to doing it one way. There are several

.

wavs they could do it.

Okay. If there are no more‘questions, I will introduce
our next speaker, who is Mr. Celnik, who is our shielding
specialist.

(Slide)

MR. C#LNIK: Good morning. I would like to address
this morning some of the shielding.aspects of thé sacrificial

shield wall.

As mentioned earlier, the sacrificial shield wall, in
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addition to iés structural functions,'has two basic shielding
type functions: to shield saﬁety rel;ted equipment in the dry
well and to protect péréonnel in case of a shutdown.

The basic sacrificial shield wall design 1s based
on a GE concept which basicaliy consists twc feet of ordinary
concrete.sandwiched between quarter inch steel plate;.h In
addition to the concrete is a two- inch steel plate for shielding

purposes.

-

-

Burns and Roe originally analyzed this deszgn concept
using the NRN one dimensional removal-diffusion program to
calculate neutron fluges throughout the core, pressure vessel,
sac wall, and bio.wall. ’

In addition to calculating ﬁéutron fluxes, it

calculated thermal flux distributions to generate capture

gamma ray sources.

n

These were then input into the QAD gamma ray point-

kernal computer code. The fission products and gamma contribution

was also included. A net radiation profile in the dry well was
then made up.

Now/ the basic adequacy, shielding adequacy of the
sacrificial shield wall has recently been reconfirmed using
what is today the standardéshleldlng program for such
inadequacies, namely, the ANISN one—dlmenSLOnal d*sc ete~
ordinates program, which is a céupled neutrcn—-gamma ray prcgram.

This program did cenfirm the adequacy of the shield and

ALDERSON REPORTING COMPANY, INC. . . '

P



42

dsp4?2 1 in addition pointed out that the original NRN calculations were
. 2 somewhat conservative.
3 The analyticdal results were then compared with some,

'4 not exact, but typical BWR plants that have been benchmarked

5 by both ANISN -- ANS, EPRI work and some NRC work which is

6 oresently going on, and in addition to that, some ogerating

7 | data for typicai BWR power vlants.. Some of the results,

8 dose rate results in the dfy well were compared with tge types
9 of numbers we are postulating for the WPPSS ée;ig;:

10 . 7The conclusion that is based on all this is that the

1 sacrificial shield design is indeed adequate to carry out its

12 | primary safety related shield functions, and in addition, that

13 || -‘the dose rates that we calculated are comparable to those

14 | currently being exrerienced in operating power plants.

15 Okay. -
16 (Slide)
17 Now that we are confident in our basic design, there’

18 are, however, some shielding concerns due to scme cons:truction

19 tyoe deficiencies. These are basically of two types. And I

300 7TH STREET, S.W., REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 564-2345

n

20 | will present each separately.

21 mhe first one has to do with the shielé ¢ap problen,

.........
.........

i, 22 | and as mentioned earlier by Dr. Fialkow, the cause Zor the shield
23 gaps are due to construction, the fact that the sacrificial
6 24 | shield wall was placed in two sections, and the shim gap problem

25 then arose at elevation 541.
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(Slide)

As_to the resclutiop of tﬁe.problem, some gaps were
visually seen, and due to the fact that this is in the active
core region right below core.qidplane, wﬁich has a potential
radiation problem, which may ﬁegate, in éffect, the adequacy of
the shield wall -- due to this problem, a 100 perceﬁt circumferen-
tial inspection was performed all.the way around the sacrificial
shield wall. .

And the results of this inspection afe‘that iﬁd@éd there
are 40 shim gaps that were seen, of which 25 exﬁend the £ull radiall
depth of the sacrificial shield wall.

These gaps var& in size from relatively small gapé to
the largest gap, a cross section are approximately 3/8 of an
inch.b§ 2-1/2 inches. Obviously, such a gap in this location is -
totally unacceétable.
| Okay. ﬁhat are we going to do about it? -The
resolution of this problem and the methodology is one that we
feel will be confirmed by prototype tgsting. We anticipate
constructing channels which will exemplify ahd simulate the‘types
of gaps that actually ﬁave been located and ha%e been detected.

These channels will then be constructed. For those
gaps that go aii the way through to the back, a typical
compensatory shield material -- scﬁething like a'Chemtree

product -- will be poured.

Now, I should point out that the particular shielding

———
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material to be used, compensatory material, has a shielding
effectiveness which is greater than tﬁe shielding effectiveness
of the present sacrifiqial shield w;ll design..

The purpose §f the.g;ctotype testing is primarily to
verify the £fill procedure. Ye will go through this until we are
assured that we can indeed f£ill these shield gaps cémpletely.
They wili be tested and looked at-and verified through this
prototype testing program. .

This will give us confidence that at‘leéét in.tbis
area the shim gaps that have been located and detected by this
visual inspection have‘beeh completely filled with a shielding
material greater than presént sacrificial shield wall design.

Now, we have a backup insurance  program, namely, .
an in—éervice radiation scan program which is expected to detect
any minor gaps at this le&elﬁ‘ We expect to have detectors
placed all around“the outside of the sacrificial shield wall at
this elevation so that if there are any gaps that may have been
missed, they will be located at this point and fixed at that
time.

MR. GAMBLE: .May I ask a question. Why =-- you said
the gaps are unacceptable. Why are the gaps unacceptable?

MR. CéLNIKE Because they are straight-through holes
in the active core region. The shield gap elevaéion is slightly

below core midplane. The peak power, in many cases, is at that

particular elevation. Streaming will go all the way through, and
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the dose rates at that particular locgtion could be in égcess af
the design criteria.

MR. GAMBLE:" Afe you --— . )

MR. HENDERSON: You_speak of some Chemtree prodﬁct -

MR. CELNIX: Chemtrée, yes.

MR. HENDERSON: In my review of the various submitted
materials ge?ting up to speed on this subject, I see that thel--
that you -~ at least at that time it was ?:oposed that you

Pev el C ) ‘
use this chremaIze- (phonétic) --

MR. CELNIK: Chromalic was around the gaps.

MR. HENDERS&N: Yes. Around in pipe penetrations..

MR. CELNIK: That is ccrrect. . :
N MR. HENDERSON: Well, now, chromalic was being used
on Bwés in Japan, and it hés caucht fire kecause it just could
not stand the ambient teﬁperature, it would seem.

And Genéral Electric abardoned uge of thét several years
ago. ;
MR." CELNIK: It is being used at this project, to my
knowledge. .

MR, HENDERSOI.\I: What?

MR. CELNIXK: It is being used at this project and at
other BWR plan;é.

MR. HENDERSON: Okay. ﬁow, have you e#amided the --

MR. CELNIX: Chemtree? .

MR. HENDERSON: -=-- Chemtree fxrom the point of thermal

- ' . -
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stability?
MR. CELNIK: No, i have"not; because at this point
in time we have n;t figélized theﬁparticular product or material
to be used. But we hébe lookgd at some of the aspects of and
properties of £ill type materials.' Such products have been
used at high temperatures, such as we expect.
. I have not looked at that specific problem, but I
do not expect it to be very difficult.
MR. HENDERSON: I am looking at a 40‘Ye~a1’: desigp life.
MR. CELNIK: We will look at all the properties,
certainly, of the particular material. We are pfesently cencerned
more with the £ill, because I do not think that this particular
tyve of material would pose a fire hazard. I know it has beén
used in - |
MR. HENDERSON: Frankly, I am not thinking so much
about fire hazardﬂas I am 1;ng term stability.
MR. CELNI&: I do not know -- I cannot answer that
question for a fact at this point.
Okay.
(Slide)
The next shielding problem, concern has arisen about
the sacrificial shield wall due to the oresence of concrete
voids. And I should point out th;t the basic saérificial shield

wall design is a cocmpartmentalized structure. And there are

three basic types of compartments. One type is the general

-
I3

>
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.

type of compar%@ent in which the concrete was poured from the
toﬁ, so that there is a verv high degéee of ctonfiderce that
indeed the compartment was adequately filled. . g

There are, however,-at this elevation 24 compartments
above elevation 541 in which the £ill nrocedure was as follows:
a hole was made in the skin plate; ccncrete was poﬁred frcm
the side; and indeed voids were found at this location.

So there is reason to suspect that other compartments
like *his at this elevation all arcund here ma& ﬂave siﬁi;ar
type problems duelto the technicue of vouring the concrete, which
was from the sides, in addition to which, some time ago, a void
was located right there. o ’

(Indicating)

Now, from a shielding point of view, that presents no
oroblem. The radiation ievel; at that elevation are of no real
concern to us. ngever, it is indicative, perhaps,‘of the fact
that this tyvpe of compartment, although the concrete was poured

rom the top, does contain a-significgnt amount of hardware which
may restrict the concreté flow.

So our progrém of fix takes that into account. Okay.
What we expect to do is do a 100 perxcent inspection of all
compartments, t&pé B. Now, these ccmpartments, type B, are
the compartments that were filledqfrom the side,'24 compartments,
circumferentially around the sacrificial shield wall at

elevation -- above elevation 541.

ALDERSON REPORTING COMPANY, INC.
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dsp48 1 In addition to that, we expect to do a 100 percent

“. 2 inspection of all typve C. These are the typ'eé of compartments

3 | which were filled fromwfhe top; however, they -have this

.

i ‘ 4 | baffling which may have created a problem.

5 0. Again, we will do a.100 percent inspection < this

6 t&pe in the core region wﬁere there is a significant radiation
7 level. 2And in addition, we expect.to do some random sampling

g | of other compartments just to verify the accuracy of the core.
9 | Again, the resolution and its methodology willzbé confixmed by
10 | prototype testing.

1i Here is a two step process: first of all, we want

12 | to assure ourselves that our method that we will use can indeed
13 detect the voids. What we expect to éo is, kecause we expect
14 the wﬁ&les to be at the corners, uppermost corners of these

15 compartments, we expect to.drill a hole in the upper corners of

,”

16 the compartments, borescope them.
17 If a void is fournd, we will determine the extent of
18 | the void. We' then expect to remove the skin plate and do a

19 | visual examination, and compare the results of the visual

300 7TH STREET, S.W., REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 654-2346

20 | examination with the borescope examination.

21 This will then give us confidence of our abkility to use

<

22 this procedure in detecting those in the first place. Given
23 that we have all these, how are we assured that we can fill it

ﬁ 24 | adeguately?

25 Viell, then we can drill a hole, borescope it, locate
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the void; if‘fhere is a void,we will_fill the hole, £ill the
gap, the void with a compensatory shiéld material, something like
+he Chemtree product.’

We will remove the.gkin plate after it has been allowed
to set and verify indeed that'we have filled the void adequately.
We will do this until we have assured ourselves tha% we can
detect the holes, and once having- been detected,the voids,
adequately £ill them. : .

Again, we have an insurance progranm whicﬁ invglyes
lecating and fixing voids with the in-service radiation scanner
program. This program involves using detector foils at the.
position where any voids may have been found earlier’ in this
program, and also placing some voids -~ some monitors at random
locatibns near the sensitive equipment.

This, then, giées us assurance that the basic design
function of the s;crificial shield wall ' to shield‘the saﬁety
related equipment has not been ‘compromised.

Thank you. .

MR. BISHOP: Mr. Celnik, will the £ill of the gap

. between the shims take place before or after the weld repair?

VOICE: I had best answer that. It will be done after
we prep it for the weld repair and then the circumferential weld
will be made. So it is kind of in between.

MR. BISHOP: Will your prototype testing for the shim

gap affect the space behind the splice plates, your ability to ==
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VOICE: Again, we will be cpnservative. We will assume
there is no ;plice plate bacg there. -So we ‘will inser; backing.

MR. CELNIK:* Backing.

MR. BISHOP:} Thank_you.

MR, GAMBLE: Vhen }[0;.1 did the shieldirgcalculationas , did
vou look to see what kind of neutron radiation you éot on the
structural steel, the steel wall?

MR. CELNIK: Are you worried about shutdownvpurposes?

MR. GAMBLE: WNo, I was just wonderiné ébout réd;ation.

MR. CELNIK: No, I did not go into th;t question itself,
but I believe it will be looked at. : L

MR. GAMBLE: t will be certainly a lot le€ss than the
vessel. ) '

MR. CELNIK: That is a problem that is being locoked
at now by some of the NRé programs.

 MR. GaMBLE: Well, what I am asking, at —--

MR. CELNIK: I have not looked at it’at the present
time.

MR. GAMBLE: The result of vour calculations will not
show, for example, the‘neutron -

MR. CELNIK: Well, we could. %e have neutron fluent
levels for the sacrificial wall.

MR. GAMBLE: You just da not know the ﬁeuﬁrbn levél
for --

MR. CELNIX: We know the neutron -- yes, we know the

ALDERSON REPORTING COMPANY, INC. 3 .
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neutron levels as a function of energy. We have those numbers,

yes.
MR. GAMBLE: - What is it, 1018, 10192 Thé energyv level,
roughly --
MR. CELNIK: I have the figure. Just wait a minute.
(Pause)
Here is the table of numbers that you might consider.
There is a neutron flux level at base locat}ons, at the core,
at the interface vessel, at the sacrificial shield wali; ‘Given
the neutron fluent level as a function of enerxgy, one could

<

then calculate the resvonse function,the damage criteria. These
precise criteria are in doubt at .this pecint in time.:
_ They could be used in a similar manner for potential-

damage.to the structure of the sacrificial shield wall.

MR. GAMBLE: Wh&eve; designed this,' has«-- has anybody
lbokéd'at“the’potégtialibnittie.ffacture for whatever accident loads
vou might have for this structure with this kind of rneutron .
radiation? &aybe somebody who already spoke on the design —--~

MR. FOLEY: Do you have a guestion?

MR. GAMBLE: Has anvbody 1ookéd at the potential
for brittle fracture in tge structure under the accident loadings
that are considéred, considering the neutron radiation level you
have in the structure?

VOICE: Not based on that, no. There has been some

A

pressure analysis done on the steel itself. Mr. Burns will
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address that later on; but not on the sac wall.

¥R3 GAMBLE: I did not hear'the last part of your
answer. ‘

MR. FOLEY: kot on_?he,sac wall.

MR. GAMBLE: Let me'ask a question: what woulé happen
if vou éid have a brittle fracture“of metal, certaiﬁ parts of
the metal on this wall duxring an aqcident? What would be the
consequence? .

DR, FIATKOW: I would like to know tﬁe basisAﬁpgn which
you are postulating brittle fracture.

MR. GAMBLE: I do nct know; I guess you are using, some
sort of A36, I guess it is. We have a problem identified to us
in PWYRs on si@ilar shields that support the vessel. .This doés
not suﬁport the vessel, but there -- some people have done some
calculations and found ou£ that they have cuite an NDT shift
because of the ne&tron radiation vou get around structures right
outside the reactor vessel, on the order-of 120 or 140 degrees.

So the ND? of these materials can increase significantly

and the total NDT after radiation could be up to 220 degrees

fahrenheit.
That is pretty high. So that was -- that problem was
indicated to us, I think, by Stone and Webster on it was -- I

a

think it was a B8 & W olant.
DR. FIALKOW: Well, we have -- the relative nature of

the load on that, especially the dynamic loads, we have included
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dsp53 1 éynamic factors, and we have included uncertainty factors

’T‘ 2 when characteristics such as blowdown are not known to be precise.

3 So, the load magnitudes'have been taken account of.

.........

S '4 Then we went on from there and worked with equivalent

.......

5 static loads based on those féctors, and the material itself

6 || was considered to be A36 steel with the usual structural

7 | properties associated with it.

8 We did ;ot postulate any brittle conditions.

9 | MR. GAMBLE: That is what I am getting ;ﬁ. Sﬁo@ld

10 | You have? Or should you now make that a consideration? You

n aprvarently did not consider that this material would have a,

12 | large NDT shift, L :

13 : DR. FIALKOW: I cannot really speak to that.

14 . . MR. GAMBLE: Did you use a material and assume: that

15 NDT would be sémething like zero or 20 degrees, and if you did,

.

16 is that necessary for the integrity of yvour design? I do not

17 know. I am asking.

’

18 DR. FIALKOW: You are raising the question of the

19 operating temperature of the wall, in effect? 1In the wall, as

300 7TH STREET, S.W., REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2346

20 affecting the possibility of brittle fracture?
21 MR. BURNS: As I understand it, he is asking ycu,

29 || did you do a fracture safety design on the sac shield wall, and

23 || as I understand it, the answer is no.

0 24 MR. FOLEY: The answer is no.

25 MR. GAMBLE: And mavbe you did not do it because you
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assumed you wére picking a material t?at had and would always have
a low value of NDT. That is Fertainl} an acceptable way to do it.
My guestion is: should‘you or did you —-- or should you consider
the fact that the NDTEmay siggficantly i;crease.

MR. BURNS: Let me énswer the questiop. -~ I cahnot
anwer for the assumptions made in the design of the'structure.
All I can tell you is what we are- doing today.

We are wanting to evaluate the significance of
any deficiencies that we find in the sacrifici;lvwélI s£rpcturé
and their effect on the performance of this structure;that may
or @ayinot include a fracture safety d%sign evaluation. .

¥We have not addressed to date the effects of the
radiation on the material properties of the sac wall structure.
If we éo do a fracture safety evaluvation of the sac wall struc-
ture, perhaps this is dhé of the considerations we wil% have to

,

look at.

I think you are asking -~ you are raising, as I undef-
stand ;t, a fairly recent concern in ;he context of a structure
that was designed some time ago.

MR. GAMBLE: That is why I asked that if the structure
failed, what does that mean to YOu.

MR. gﬁRNS: I think this is =-- you know -- I can
answer that. . .

MR. GAMBLE: I mean, it.may not mean anvthing to you

in which case you do ot care about it. That is one possibility.

.
a
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On the PWR it was obviously impoxrtant because it supported the
reactor vessel; in this case, that ié not true. That ;s
what I am asking: what is the consequence of having 'this
structure fail?

MR. BURNS: Let me ask you a question: in the recent
NUREG that was put out by NRR on the-fracture safet§ evaluation
for pressurized water reactor ccmponent supports, you categorized
the materials into three categories: category cne, whgre vou
assume that there was no structural problem; éaﬁégory éwq,
where you have already.evaluated; ahd category three, whexe
further information is regquired. .

In looking through the -document, I do not see a
discussion of the effects of irradiation on NDT properties. You
are ca%ggorizinq the materials in terms of three categories,
as I understand it from tﬁe*document, on the basis of as-
received NDT distfﬁbutions."

And you »rovided in thé report' the distributions of
NDT and recommended assumptions for the maximum NDT temperature.
And I did not see in that document a discussion of the effects of
long term irradiation én,these assumed NDBT values.

MR. GAMBLE: Well, that is right.

Mﬁ. BURNS: Are vou planning, in othex words, to
require that PWR operators‘assess iong term irrédiatién on the

integrity of the operating PWR pressure vessel?

MR. GAMBLE: The-answer to that is no; that this

. ~
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report that you are reférring to deals with component supports,
and it was felt that it would be no significant irradiation
damage to those steeléA;sed in component supports.

MR. BURNS: So you---

MR. GAMBLE: The préblem that I referred to before is
the shield thé; surrounds the reactor vessel on PWR% and suééorts
the vessel -- and it is only in cextain designs -- so it.has
a high, a much higher level of neutroh gluents than component
supports tha§.were addressed by the report youlm;ﬁéibhed..

This design is very similar to the vessel support
type because it does get a lot of -~ apparently a lot of neutron

fluents.

~

There is a distinction betweén this report on PWR
componént supprorts and the neﬁtron problem that you might have
in this plant and we see on;some -- on a particular design in
PWRs. It is a dié%erent guestion. In onre case you do not have
any neutron problem; in the other case you do.,

MR. BURNS: There are, as I understand it, some
supvort designs that would place'regions of support in the areas
of high neutron flux.

MR. GAMBLE: That is possible.

MR.EA#LE: If I may interject, my name is Keenan Earle.
I am a licensing engineer. And to‘answer your qu;stién, we

cannot accept any brittle fracture in the sac shield. It is an

important structure. You have raised the concern that we probably

.
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previously evaluated for any plant th;t I know of.

MR. GAMBLE: I think that is right; we had never
looked at it before on this pgrticular design.

MR. EARLE: So, I tﬁink ;t is a --

MR. GAMBLE: It is a structure that you c;nnot -
cannot tolerate £ill undexr the accident condition just by the
location. And I do not know the answer. I mean -- you know --
I do not know what the answer is, but -- but aépérently other,
similar.designs of PWRs do have significan£ shifts greater than
100 degrees, I would think you would want to look at it. .

_MR. EARLE: We wilil address the concern.

MR. GAMBLE: Well, I guess your tlan now is to have

a subﬁittal evaluating. ‘

MR. EARLE: We did not currently have a formal plan

,"

of submitting a report to NRR. It was my understanding that
you were going to caucus and perhaps discuss what action NRR

was going to formally take.

mhis report that we have, it does not really cover 2ll

the issues, and I do not know whether it covers the point NRR

is concerned with in detail.

MR. EENDERSON: It gees outside "the origiral intended

scope of this meeting, Ron, and I do not think we oucht to

confuse the issue by asking a submission on these construction

quality problems, which range off into the potential for neutron
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damage.

;f_you think that i§ of sufficieﬁt'current inFerest to
you, I think you might request that DPM address it; ‘perhaps not
only to these people, but tq_qﬁher people too.

MR. GAMBLE: All right, fine.

MR. HENDE&SON: Sir, for the reporter's bénefit, what
is your name? . ’

| MR. BURNS: Dave Burns. I am a material wel@ing
engineer with WPPSS engineering.

MR. HENDERSON: Thank you.

I think it is about time for a break. .

(Brief recess)

. | MR. FOLEY: We will start out right where we left off--
. ' MR. HENDERSON: Fine.

MR. FOLEY: -—- @ith some record concerns discpssed by’
Roger Johnson. Wé are still‘on the sac wall. )

MR. HENDERSON: We are still on sac wall?

MR. FOLEY: Roger Johnson is the guality assurance
manager for the project:

MR.» HENDERSOI\':': Yes.

MR. JOENSON: My part of the presentation addresses
four, five, six; fifteen, éixteen, and seventeen in the items of
concern in the NRC memo. We will“éake these beginniné with

item four.

We have the item: stated, that NDE records associated

ALDERSON REPORTING COMPANY, INC. .
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with the sacrificial wall contained photocopied’ inspector's
ultrasonic apd penetrant test acceptaﬁce signatures.

Item nine has'been identified on.pipg whip restraints.
Our review indicates ﬁgat thg.specifications required ultrasonic
testing for checking electrosiag‘weld and tee joints, limited
UT testing of base metal thicknesses-of 1-1/4 inch 6: greater.
There was no specification requirement for performing PT testing.

And checking this out with Leckenby, we determined
that PT.was used bv Leckenby for informational?pﬁééoses‘fgr
égsing oét defects that were identified by the ﬁT process.

The AWS code requires verification that.once a defect

has been identified, you have to .verify by nondestructive

examination methods that all defects have indeed been corrected.

- Leckenby has stated to us they used ultrasonic examination to

verform this.

In other words, theyv performed a primary ultrasonic
examination and %%sed out anv defects using PT.‘ And their
confirmatory NDE examination was a se?ond UT examination. There
were a total of 27 ultrasonic reports issued by Leckenby. We
have.identified that 15 of these reports contain photocopied
signatures.

Those'ls reports affect a total of 87 welds. In other
words, the report contained more than one weld oﬂ each report.

As far as the PT reports, there were 30 that Leckenby had indi-

cated that had bqen done, and we have four of these in-house at

ALDERSON REPORTING COMPANY., INC.
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the present time, and we have verified that those four, that
indeed, the secoﬂd UT examination was done in all cases after
completion of the weld fepair. .

As far as actions,.we have a sworn statement by Leckenby
inspectors. t was taken by ﬁRC Region V. It indicated that
photocopy was used to expedite réport processing, agd the
NRé is continuing their investigation with Leckenby in this
matter. Aﬁd we are obtaining this information and we will follow
up any new developments or concerns and factor'th;t into our
final analysis.

Some indication that the ultrasonic examination was
performed as required was the .fact that we have identified four
cases utilizing the PT repoxts tﬁat welds were in fact rejected,

and we have the repair reports. -

So we are confident. that the UT was performed as

. -

required. We are also confident that PT was performed for
informationa} purposes only, as stated by Leckenby.

We do intend to continue our investigations to determine
that all of the PT revorts that identify weld repairs were being
examined by ultrasonic’exgmination after the repairs were made.

(Slide)

tem ﬁive, the c&ncern being that nondestructive
examination qualification records cannot be locaéed for one
individual who performed ultrasonic testing on the sécrificial

shield wall. mhis individual is no longer employed by the

. «
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subcontractor.

We performed a complete document review of all sac

shield wall NDE recorq§} we have identified that all of the
ultrasonic examination; were performed by one Mr. G. Eamilton.
Qualification records for Mr. Hamilton are available, and they
are under review by the project gquality assurance aé the present
time for acceptability.

In addition to that, we have ideqtifiéd that +a
Mr. Charles Baldinger performed ultrasonic exaﬁiﬂéﬁions‘op three
‘'weld procedure gualification coupons. Mr. Baldinéer's certifica-
tion papers are not available. They apparently have been last.
However, ultrasonic testing for weld procedure qualifications
is not required by the code or by svecification.

In reviewing the séecific procedures, we note that
the required tensile and‘bend'tests were performed by
Leckenby and that”these pro;edures are acceptable. We will
continue our investigation to assure that Mr. Hamilton's
certifications are totally a&equate and we will continue our
investigation on record reports to assure that any additional
concerns are identified.

MR. HENDERSON: There is no indication that Mr. Baldin-
ger did any UT examinations?

MR. JOHENSOM: Nct on thaé, that is corfect.

(Slide)

Item six and the next item, item £ifteen, generally
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O 9 | were generated or records maintained on forming oi the curved

3 | plates used in the sac wall.

"4 I might note here that the item of concern here also

5 includes an allegation regarding discoloration of the inside

6 surface of the curved plate. I will-address this fﬁrther in

7 item 15, which, is the next item coming up. The requirement --
g | there is no reguirement in ‘the specification for procedure =--
g | excuse me.

10 . There is no requirement in the speéifications for

1 a procedure or record on forming of the curved plates. In .

12 | discussing this with Leckenby, it turns out they have sub-

------

13 contiacted thié work to Seattle Boiler Works, and it is common
14 indust;y practice to heat and/or cold form A3€ maﬁerial.

15 Checking this oﬁt with our AE metalurgist, hehconfirms
16 | this is indeed anﬂindustry accepted practice with bésically

17 no detrimental effects.

18 The Supply System's vosition at this point for this

300 7TH STREET, S.W., REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 564-2346

19 | item as well as the next item is that the forming cf curved
20 | plate in the bending process is not a special process as defined
21 in 10 CFR 50, Appendix B and at this time plans nc additional

it 22 | action on this item.

23 (Slide)
0 24 In item 15, interviews with Leckenby personnel

25 established that sac shield wall segments, 2A, 3A, 3B, and 3C

were heat stréightened without the benefit of contxrclling
ALDERSON REPORTING COMPANY, INC,
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procedures or the maiﬁtenance of quality records. Heat
straigh;ening, the application of heat or mechaﬁical,was applied
tp corfect weld disto;}ion. As inaicated previously, thexe is
norrequirement in the‘specs for procédures or records on these
types of industry practice.

Discussion with Leckenbyv has indicated that this is
industxy practice and basically not detrimgnﬁal. We have some
papers here that discuss the application of heat for berding

large segments, heat straightening them, which is identified

»

as an industry practice.
Therefore, we are p}anning no additional action at
this time.
. VOICE: Even though it is not in your spec that th;x
have o have a procedure for these things, but aren’'t these

things broucht to someone's attention because they go on some

nonconformance report and then the nonconformance report goes

through the cycle and it gets around to somebody and they say

"

theY have a corrective action, what they are going to do on it?

X xw ewms 1

Then somebody has to review it. So in a way a procedure is
going to be generated, in a sense, saying that these are the

steps that we are going to-take to straighten this or however

"they are going to do it.

So somebody will be looking at it. Will something
like this be generated in this case?

MR. JOHNSON: For the particular sections we are talking

’ .ALDERSON REPORTING COMPANY, INC.
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about here, Leckenby did utilize an in-house documént which

‘showed how they applied the heat or how the jbints were welded.

This wag not submitted to us for oﬁr review and apoproval. They
had a basic drawing which establisheé the design requirement.
They straightened things as necessary to meet that specific
reguirement on the drawings.

VOICE: Are you aware that this even goes on? I§ this
more or less part of their industrial practice to say, okay,
this is a minor =-- they ca;l it minor ox whatever. They just
go ahead and do this?..

MR. JOHNSON: As far as heat str;ightening of the ,
large segtions, that is right.

VOICE: . You are not even aware it is going on then?

MR. FOLEY: That is correct. That is correct. This is

an in-process thing for them. I think this became an item of
concern because Q% an allegation with respect to some discolora-
tion on plate, and that was pursued back into the fabrication
process. And some additional information was developed there.
But it did not come to us by the sténdard practice of an

inspection report or nonconformance report.

VOICE: I was just wondering whether that was part of

"the normal .cycle. Anyway, they had a document. In a sense, it

was a normal procedure.
" MR. HEMDERSON: K It appears to me that this is a QA

problem, and normal commercial industry practice is near the

ALDERSON REPORTING COMPANY. INC.
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I do not thin§ it is consistent with the reguirements
of Appéndix B or the ;%quirement tﬁat Aprendix B programmatic
reéuirements be extena;d to cdntractérs and subcontractors. So,
now, obviously, Leckenby is providing a self-serving answver, that
that is just a normal praétice. |

I do not share vour confidence that that closes the
issue..

MR. JOHNSON: Our specificatisn did not require then
to submit their application of heat for straightening beams
or plates.

MR. HENDERSON: It should have; it certaiﬁly should
have. .

. MR. JOENSON: We did not feel it was a special process
as defined in the industry.

MR. HENSERSON: Tt is not a special process. Activities
affecting quality shall be doqe in accordance with gquality
control procedures; that is the general requirement.

"MR. JOENSON: They have an in-house procedure which
they uti}ized to do it. aﬁe have not reguested that that be
submitted to us. _

MR. BISHOP: Thev do have an in-house procedure
that defines the temperature limits for heat straighteﬂing?

"MR. JOHNSON: I have not seen the procedure nmyself.

MR. BISHOP: You are not familiar with that.

. ALDERSON REPORTING COMPANY, INC.
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VOICE: Eveﬁ though it is industry practice, aren't

"you required by Appendix B to review exactly how they do there

practicé? And is ther; not.a situétion whereby theoretically
yod could £ind standard industry‘praétice not acceptable for
this application?

MR. JOHNSON: If we felt‘that a particular process
was critical enduch to the application that we would define
it as a special process, then the ansﬁer would be yes, we
would require it be submitted to us for review.

VOICE: .But.the guestion is:  until you review these
processes, how can you come to that conclusion? .

MR. JOHENSON: These processes were known to the
architect engineers who generated the specificati;ns at the
time.

VOICE: Then the architect engineers must have reviewed

- this and reached a conclusion based on some evaluation that

indeed these staﬁdard industry practices are acceptable; is
that correct?

‘MR. JOHNSON: No, sir. As I indicated, our specifica-
tion, as issued, did not‘require that these particular processes--

VOICE: I am trying to draw the case that your

specification -- and Mr. Henderson was trying to draw the same

thing -- ycur specification, as issued, the possibility exists
it could be deficient.

¢

We are trying to just probe that very briefly.

.ALDERSON REPORTING COMPANY, INC.
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- the work. Nor ha$§ the architect engineer indicated that if

67
MR. JOHNSON: Let me answer that by saying this: we
are, due to the particular allegation in the two items of

concern, we are reviewing the procedures at this point, after

N .

thé fact. When the s§ecific§tion was originally written, there
were cer+ain industry practices prerformed by a number of
contractors. We do not review eve;y;hing the& do.

Ané this is basically one of those cases.

VOICE: If vou do not review what their practices are,
how do you Xnow that they are not completely unacceptable
practices? .

5

MR. JOHNSON: We perform audits in-house to determine

if they have control preocedures.

MP, FOLEY: The architect encineer prepared the sveci-

fication without’ the knowledge cf what was to be constructed

he were to do it over, in this instance, that he would do it
any differently.
sWOICE: Is this the way you would do it as of now,

knowing any problems that you might have?

MR. FOLEY: My point is that perhaps if we were doing it,
!

‘again now and doing it with Leckenby, we might do some things

-

differentlv. We have not had any evidence that has been
presented to us, noxr have we unccvered any evidence, which

suggests in the forming of these plates that Leckenby followed

:ALDERSCN REPORTING COMPANY, INC,
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inappropriate practices that would legd to an unacceptable
product.

e have reviewed the specification, and in 'that light
we would not change the speciﬁication.

VOICE: In your review, did that include a review
of Leckenby's 'standard industry practice,"” quote, uﬁquote.

MR. FOLEY: I think we reviewed it in the context of
what Leckenby did in this instance. .

MR. HENDERSON: I think'we have pursued this éa;
enough because we do understand your pesition, and that is what
we are trying to get. .

(slide)

MR. JOHNSON: All right. Proceeding to item 16, the
specific item}of concern is that the 215 -- and I should explain-
that-this 215 relates to Qne of our prime contractoxrs at the
site =-- the qualiéy review of the Leckenby proaram - and .
Leckenby was a subcontractor to 215 -- did not include verifica-
tion that all required ultrasonic examinations were performed as
required by specification and Leckenby procedure: the concern
here being, basically,ythat the UT exams were performed as
required.

We ha&e gone back and reviewed the specification, and
it required a sample UT program as’follows: basically, at this
point, for every 16 to 25 welds, we examined six. If no

indication of lamellar tearing is found after 24 UT exams. the

UT exams can then be reduced to two ver 100 welds.
ALDERSON REPORTING COMPANY, INC.

» e






69

o7
U
a
o)
©

Leckenby made a total of 1270 electroslag welds,

‘ 2 | and of these, a sample of 48 welds.were to be examined by UT.

3 Leckenby has performedwdltrasonic tests on 83 welds. Those

‘e
......
........
---------

i ‘4 test results are contained in the 27 ultrasonic reports that‘

5 | we discussed back in item four. This is in excess Af the

6 spec requirement of 46. In addition-to that, Leckehby

7~ examined an additionél 2 percent o§ other tyvpes of welds, so that
8 for the total 27 UT repoxrts that we have, they represent 200

9 Qéld areas that were examined by UT by Leckenby in addi%ion to

10 | electroslag.

1 We will continue our investigations to assure that

12 | these UT examirations were performed by certified UT examiners.

......

13 . VOICE: You examined this specific possibility of
14 lameliar tearing?

15 MR. JOHNSON: Yes.

16 VOICE: “And tee j;ints? Are they also taking into
17 || consideration that even thouéh there is no indication for.

18 lamellar tear, there is always the poésibility that you could

19 have delayed cracking or maybe --

300 7TH STREET, S.W., REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 654-2345

20 MR. JOHNSON: Any type ——

21 VOICE: -~ due to additional loads at a later time.

22 MR. JOHNSON: That is correct.

23 ' " Item 17 is a two part iéem of concern,athe'first part
0 24 dealing with procedure deficiencies, indicating Leckenky used

25 # liguid penetrant tesfing to examine sac wall structures at

"

ALDERSON REPORT!NG(COMPANY. INC. .




300 7TH STREET, S.W., REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 564-23456

10
1
12
13
14
15
16
17
18
19
20
21
22
23

24

25

70

Leckenby shops. Leckenby representatives reported that there was
no approved LP procedure at the time inspections were performed.
T would like to address this one first: as we previously
pointed out, LP examinations.were not required in the specs and
were basically performed by Leckenby for informational purnoses
only.

Leckenby does have an approved ligquid penetrant
procedure; it was approved in the quality_pentrol prcgram for
Leckenbyv, which was by the 215 contractor as part of thei; Qa
review. , Only three of. the liguid penetrant.reperts were
submitted to the Supply System for record purposes, since they
were informational. o :

And{we have found ;ﬁat at least four were subsequently
examined and accepted by UT,

Addressing the Eecogd item, the Leckenby procedure
whic@ orovides fog weld seguence control, entitled LSacrificiel
Shield Wall Assembly Procedure," has no procedure number,
number ;revision number, no date, no evidence of ever being
aporoved. AWS Dl.l paragravh 3.4.3 required submittal to the
engineer of weld seguence and distortion control prcorams.
Leckenbv has-submitted for review and approval a fabrication
and erection precedure that shows the general sequence of
fabrication; however, it d4id not show the detaii of weld

seguencing or distortion control..

We have gone back researching this item of coencern, and
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we have obtained from Leckenbv a commgrcial document which
dées depict the sequence of tpe weld ;equencing of restraints,
and this docuhent was'géde available to the Supply Svstem on
Januarv 29, and is présently.gnder revie; by our engineering
organization.

MR. HENDERSON: What do vou mean by "commé;cial

document"? . "

MR. JOHNSON: It is what they have termed as a

- * ” 3

guideline. It does not have a procedure number.m‘it Simp;y
shows the sequence by which they welded the beaﬁs togethex, the
sequence of weld. .
MR. HENDERSON: Okay. -Thank you. :
MR. BISHOP: Is that specific to the sacrificial
shield wall?

MR. JOENSON: Yes. .

»*

Corrective actions: we will continue our inves?}gation
to determine that all repaired areas were re-examined by UT.
We have indicated that we will complete the weld sequencing
review by engineering.

Are there an§ questions?

MR. BISEOP: The UT examinations that were performed
were performed‘ﬁasically by one individual. There was a second
individual. You only mentioned oge. ‘

The records do indicate. a second individual,

a Mr. Howenstein, who also performed a review.
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MR. JOENSON: We have no evidence from the existing
g7 inspecﬁiop reports in-house that hé had performed those. Ve
have your statement. ‘f7e have identified the problem, and we
are presently reviewind that_go determiné just what he did do.

MR. BISEOP: But, in any event, the qualifications of
the individuals who @id the liquid penetrant testin§ were not
adéressed here. Do you know if yvou have reviewed those or intend
to review those? .

MR. JOENSON: We intend to review thosé.

MR. BISEOP: _ Secondly, you stated that -- and corrgpt
me if I am wrong -- that in the 26 cases where they aid liguid
penetrant testing that was not re-performed by UT, you are
going to check that aspect.

MR. &OHNSON: That is correct. That is pa;t of the
continuing invéstigation.on the UT process. We will verify that
in all cases wheré UT was p;rformed, that the confirming uT
examination was also performed, which would thgn substantiate
their statement that it was used for information purposes.

MR. BISHOP: One other statement that you made was in
reference to continuiné vour investigation of the UT examiner's
certificationa What is ghat continued investigation going to
consist of? As I understand it right now, he had taken a written
test, but he had not taken the pr;ctical‘qualifiéatiohs test.

MR. JOHNSOM: With discussions with yocu, we had con-

firmed that he had taken the general and the specific; at this

-
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point we have also confirmed that he did take the practical.
There is some problem with his eye examination, so I cannot make

a firm statement that'pé is totally qualified.
In additionﬂto that, we also have some problem with
the'procedural.
MR. BISHOP: Thank you.
MR. JOHNSON: At this time, I would like to introduce

Mr. Jack O'Donnell.

MR. O'DONNELL: I would like to gddres;; basically,
three of the -- the last three items on the sac wall of concern,
items number 18, 19, and 20, starting with number 18. .

(slide) . ’

N This concexrn is gquoted from a letter from a consultant
which ieckenby had hired. The original letter was sent out when
we discovered a crack in Ehe sac wall. The consultant proposed
the nature of the'Erack. We, in turn, disputed it, and it seems
a second letter was brought to light during this ongoing investi-
gation.

‘ (Slide)

The crack occurs at one of the main intersections oif
the radial beams to the sac wall. There are épproximately 24 of
them, and we have in turn reviewed the consultant's letter. The
discussion in the letter revolves ;round why the ;racﬁ happened.
And it is still being disputed as .far as contractual conditions

between owner and contractor.

~ ALDERSON REPORTING COMPANY, INC.
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The‘"why" has been technically put in the background
since we sub§equently removed the two.or three beams that were
currently in place, repaired the wall completed, UT-éd it; using
a different weld procedure, we placed those beams and remaining
beams around the wall wit£ cohplete success. So in contention,
obviously, was the welding sequence,-and I guess we.could have a
discussion about why the weld failed initially. But we do not
consider this any longer a technical problem.

Anyv cuestions on that?

(No response)

(Slide) W - -

Concern number 19: in-some of the past visits with the
NRC, the existence of the possibility of free water -~ I imagine
Regioﬂ V was under the impression it was one isolated case. A
review of the IRs duringhthislreview of Leckenby's work uncovered
approximately seven IRs involving -- I have to say‘égain - "free
watexr" -- quote, unguote. )

In these cases,. readinaga the:IRs after the fact, I read
into it there was some rust in some areas, and so forth. Now,

the only source of free water possibly behind the wall would be

concrete because there is no other water that is present.

-

(Slide)
We reviewed the seven locations, and they are all skin
plates in the area of 541; in other words, skin plates that were

nlaced on either prior to or after concrete was placed. In the
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the case of these six, we had six of the seven and@ have recoxds
to indicate that the welds that were in fact'made prior to the
concrete being placed'?éhind it; thié would.negate a possibility
of free water existinéhwhen t§e weld was made.

The six welds were made after the placement of concrete
in the area discussed by Mr. Celnik and Dr. Fialkow. I will
point to the area in question. VYou have seen this slide before.

(Indicating) .

mhis window was used by the contractér'for coﬁvgnience
of plac}ng concrete. After the concrete was placed, at some
period of time later, he fitted up a piece of steel plate, ,
prepared it, and welded it. This subsequent crack was found'in
there.

This prought us to the possibility that this may in
fact have been done too éoon prior to the oplacement of concrete
and possibly freerater exi;ted in this one instance.

So what we did, we reviewed all the windgw vlates that
were susceptible to this tyve of construction:; went back,

investigated, revaired them if necessary for any cracks. We

are still of the opinion that there was no free water existing

when we made the weld. I do not think it would have been possible

to have made the weld.
So water has seeped through deficiencies in the weld,
in the weld@ of the skin plates after the skin plates were in

place.
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Any gquestions on this so far?:

MR. HENDERSON: Yes. What is the environment in which
these plateswere storeq'before they were finallv put ‘into their
ultimate location? W;;e they_stored in the weather outside?-

MR. O'DONNELL: No. There was a building adjacent to
the reactor building set up by the contractor, and.this was where
he prefabricated the threg 120 degree rings.

Now, as-far as subsequent storage’ on a month to month
basis, I think it was fairly soon --— someone thaévis faﬁi}iar
with the basic storage -- Merle Parisie -~ I guess he has stepped
out of the room.' .

The prefabrication was done in a closed building until
the time it wés iifted in place. They took off the roof of éhe
buildihg and then lifted the three 120 degree segments: into
place.

Any othéf questions?

MR. BISHOP: On your last slide you ;ndicated that
repairs were performed to the window plates. When vou say
window plates, you are talking about the small cover plates?

MR. O'DONNELL: . The small cover plates, yes.

(slice)

This is the one case, this one weld that had to be
made after concrete was placed in ;he back ofvthé skin plate. So

our conclusion was possibly they welded too soon after the place-

ment of the concrete, and with the heating, and what have you, we
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may have had a deficiéncy in the weld.

o
0
Ko
~
~J

--_-,‘ 2 However, with our preheating vrocess, I think Mr. Akers

3 || will verify, we would "have dried out any free water and eliminated

'4 it prior to welding. I do not think it was ovcssible to make a

5 weld of any consequence with éree water present. Is that ccrrec?,
6 Len?

7 MR. AKERS: Investigation shows us there was concrete

8 in back of it; we feel that the preheat temperature that was

9 involved should have dried it out. It was not‘the:type‘og welding
10 vou would £ind if someone had tried to weld through water. We

11 assume that the moisture was dried out, and as they welded ,it

12 | in, the heat, after that weld was being built up, possibly

13 drew water or later on that moisture occurred because the weld
14 | did not have the indication of welding underwater or in water.

15 It looked like it was just poor workmanship.

300 7TH STREET, S.W., REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 564-2345

16 MR. O'DgﬁNELL: Any further gquestions on Ehat subject?
17 (No response) ,

18 I would like to go into concern number 20.

19 (slide)

20 : This was broﬁght up by Region V, I imagine, on the

21 Burns and Roe drawing S-802, Note Number mhree, which refers

.

22 to the specification for the rost-weld heat treatment requirements
23 of the stabilizer truss. ILet me point out that at this tire,
‘ 24 | although the question involved AS514, A588, and SAS537, the

25 stabilizer truss is in fact AS514.

ALDERSON REPORTING COMPANY, INC.
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"dsp78 1 The 588 is the maéerial that Dr. Fialkow referred to,

. . o || which is the top of the sac wall. The SAS537'is the attachment

3 | to the containment vessel. This was built to section three, and

.

'4 for those of you that are unaware of the stabilizer truss, it
5 spans from the sacrificial wall to the containment vessel.
6 The question was: was post-weld heat treatment

7 reguired on the AS51l4 stabilizer truss?

n

8 and, as I said, the drawing refers to the specification
9 anéd the specificatioﬁs, the requirements for past;weld ﬁegt
10 treatment is founrd in section 17D of the specification. And
n that specification, in essence, adopts and supplements D1l.l where

12 i necessaxy, AWS-Dl.l. .- :

13 I - A review of AWS Dl.l will lead you to the disposition
14 | that o;ce vou have tempered steel it is not recommended for

15 | post-weld heat treatment ﬁnless absolutely necessary. For the
16 disposition of thé other two materials, I have put up here the
17. | vessel attachment; this was SA537, which was in fact post-weld

18 | heat treated, as reguired by the code

19 A588, which is the high strength steel on top of the

300 7TH STREET, S.W., REPORTERS-BUILDING, WASHINGTON, D.C. 20024 (202) 654-2346

20 sac wall, AWS D1l.1l is silent on; the contractor certified his

21 orocedure without post-weld heat treatment and it was accepted on

22 (| that basis.

23 | Any questions?

‘ 24 MR. HENDERSON: Have you done any volumetric examinationg

25 i of those areas?
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MR. O'DONMELL: Excuse me. In these areas?

(Indicating)
MR. HENDERSON: Yes.

MR. O'DONNELL: I would have to say that the exact

examination on the stabilizer truss,‘I do not have that in the

specifications to answer that question. Possibly -- when you
were reviewing.the stabilizer truss situation, do you know if

they did -- let me see. 215, I do not know. whether it was

" mandated that there was -- I would have to look at the inspection.

I would have to --

MR. JOENSON: I would have to assune. .

MR. EENDERSON: AS514, calls for particular attention to
the sensitivity of materials for weldihg. I am wondering just
how thét procedure fér welding 2514 was qualified. It assumes
tha£ the qualified procedhre will be used.

MR. O'DaNNELL; Absolutely, yes, there is.an appFoved
procedure. Let me point out that‘this is not -- for those of
you who are concerned about distortion here or residual stresses,
the stabilizer truss is pinned to the vessel; it is a physical
pin. It is wglded to éhe sac wall, but it is a pin, and it is
a trusswith pins all around the circumference.

So fo? distortion ceontrol or for, let's say, residual
stresses, this.was not our main concern.

Any other questions?

I think there has been a change in the agenda. Roger,

ALDERSON REPORTING COMPANY, INC.
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would you take over.

MR, FOLEY: This concludes the presentation abcut thé --
that is included in yéyi report on the sacrificial shield wall.
In the process of our own inguiries on tge sacrificial shield
wall and in inguiries on the éipe whip restraints, we ha;e
identified these additionai concerns 'which are not éddressed in
the report and. have not been addressed in our presentation. 3But
they will be addressed in éupplemqnts to this report, as required.
And I -- to illustrate -- well, we do not believé‘there are
any serious problems here, but there are problems that we do
have to chase out;to illustrate, for example, concern number. 24,
some 26 deficiencies in -- with missing documents and missing
heat numbers, and so on and so forth.

That is not on sacrificial shield wall members. Those

are on washers and nuts ané cotter pins and things like that.

n

And, for example, the two weld maps, the contractor: weld maps
are really quite detailed. It is possible that these weld maps

are misnumbered. To say that they cannot be located, we are

going through an administrative process to determine if they do--

if they should exist or if this is a reporting error.
Thank you, Jack.
With respect to these six things, as I said, they

largely arose as a result cf our recoxds review. 2nd based on

looking at correlation between the kinds of deficiencies we found .

in records, Leckenby records on the pipe whip restraints, we
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1 began to look for similar types of deficiencies on the sacrificial
2 shield wall. Aand we will continue to do that.

3 Again, though; we think that these are, in terms of

'4 our meeting here today, matters of secondarv concern. Again, we
5 see the three primary concerné on the sacrificial shield wall as
6 the correction weld for ring two and-ring three, which we

7 believe is a reasonably straight fqrﬁard kind of correction, one
g | in which we have the experience to implement.

9 I apoiogize that I did not anticipate y;dr quéstion on
10 § the as-built condition. We have made a call to the site; I-hope
1 before the morning is over to have an answer for that. But we

12 are confident, without having khe absolute answver, we are confi-

- 13 | dent that the design is not terribly sensitive to that and that

)
g N

300 7TH STREET, S.W., REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345

14 we could make the correction weld.

15 The solution to the shielding probklem, we also believe

16 1 2 practical, pragmatic solution to the problem of construction

’

17 oversight and error.
18 The weld quality problem, we may have painted a rather
19 | bleak picture; we have tried to be frank and forthcoming about

a0 ff that. 1In spite of the difficulties that we found, a review of

21 | the —-- and our concern about the apparent quality of the visual

.
5 % w s e e ————

R 292 I inspection based on our reinspection. We are also somewhat

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

23 ! optimistic because we have not found in our reinspection major
0 24 | deficiencies. We have found one .deficiency which wouid require

25 §# a major repair.

.
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So we are somewhat optimistic, but we do nct want to
draw any fingl conclusions today, as &e jugt“have simp{y not
followed all the thre;gé to the end of the line. ‘

At vour req;;st, thgn, we will_go ahead and I will ask
Mr. Burns to speak about the étructural steel and to do what
previously was the third pért of the-presentation a£ this time.

MR. BISEOP: Roger, may.-I ask you one thing at this
time. When will the Supply System be in a position to make a
statement about their assessment of the techniéal‘énd sérgctural
adequacies of the wall?

- MR. FOLEY: I would like to be able to reséopd to that
directly, Tom, but I think it would be speculative if I were to
say that, because we have not followed all the routes éown. ,We
do not.know if ‘'we are going to find something a week £rom now
in terms of document review which would give us somé technical
cocncerns.

Right now our strategy is: if-'we do not £f£ind any morxe
technical problems,to look at each of the deficiencies we have
found in some analytical way and bounce that back against the
design and go fromfheré.

e think that that will prcve to be -- that will prove
that the wallis structurally sound, even with some of the
deficiencies that we are finding. 'And that coulé take several
months in the sense ¢f coding each deficiency, describing it,

running it through an analysis which says, "What is the likely

o »

-
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dsp83 1 I discount and joint efficiency,” and then taking that joint

0 9 | efficiency to the various critical members ih areas of the wall

3 that we cannot see and funning that thrcugh the design.

'4 So, as interested as we are in concluding that, we feel
5 that a lot of time has been séent on the sac shield wall -- in

3 fact, over two years there has been’general discus;ion. And

*7 || we are anxious. to put it to bed.

8 Sc rathegbthan, as anxious as we .are to put‘it to bed,
9 | we feel that we have to do that in a rather éetailed fa;hion. So
10 I ~- the short answver is:' "I do not know."

n MR. BURNS: I will discuss items of concern 13 and 14,

12 | both of which relate to the structural steel in the dry well.

13 This structural steel is steel that was'primarily designed to

.

14 | support pipe whip restraints. It is made out of A36 in the main:

15 + is fabricated to AWS Dl.l. There are three general types

I3 «

16 | of structure. There areplatforms which are comprised of radial
17 | beams. ,
18 There are cantilever members which are attached to the

19 | sacrificial shield wall.

300 7TH STREET, S.W., REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 664-2345

20 And there are also a number of other, specialized
21 structures, an example keing one asscciated with the main steam

29 || relief valves.

23 Just to briiefly give vou some background to the problem,
0 24 some time ago -- approximately iwo years ago -- a significant

25 construction problem was identified on some of these welds.

ALDERSON REPORTING COMPANY, INC.

o ame mmm ame



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

-----
--------

300 7TI1 STREET, S.W., REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2346

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

. . . . 84
Cracks were found in the some of thésg welds; subsequent torthat
time, all field welds that were made érior'tb this discpvery of
the problem were inspécéed by MT. That was a 100 percent
inspection. 2and all deficienqies exceeding program critegia
were repaired.

aAll welds made suksequent to that time weée made using
new procedures.which we consider are very conservative; there
will be MT inspections at a number of intermediaté‘stages of
completion of the weld, as well as a £final inséec£ion, ;n@ an
inspection after 72 hours. In other wecrds, we feel that we
have done a very thorough inspection of éll welds concerned and
repaired all deficiencies that were identified. :

To give you just an example of the kind of structure
we are talking about, this is a sketch, a plan of the 541
elevation. ,

(Slide)”

The inner circle is the exterior of the sacrificial
shield wall. The outer circle is the.interioé of the containment
vessel. The lines -- the radial lines are the beams we discussed,
and the cross_members ére tié members.

These radial beams‘are heavy members, in general 426
pounds per sect;on, and many of the tie members are of similar
size at 550 pounds per foot. |

The radial beams are welded to the sacrificial shield

wall, and the tie membkers are welded between the radial beams.
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That is an example of one of the platforms fo give vou an idea
of what the size of the members are involved,

Tﬂe first cénéern, concern 13, let me read it out:
"mhe generic procedure used to repair laminaticns in the weld
zone of the sac wall related étructures requires grinding
of the laminations of a maximum depth of 3/8 inch %ollowed by
rewelding. This falls short of the AWS code which requires
grinding to a depth of one inch with supplementary ultrasonic
tests, as required, if laminations are longer éh;n one inch.

The apparent concern is that we would have to identify
laminations and where wenhave identified them, we treated them in
a manner which did not conform with the AWS code.

The problem is that thé examinations referred to were
examinations on rolled surfaces, not on edges or on weld
preparxations. 'Where an a&tgchment was being made to an existing

I -

member, the surface would be MT-ed prior to the attachment.being
made. i . .

And theﬂ»any defects would then be ground to 3/8ths.
The 3/8ths was chosen when we discovered the defects we were
looking for were rolling @efects. This was a simple direction,
just grind to 3/8ths and most grooves would bé removed at that
timé. |

In the main, the defects dovnot extend to a‘great

depth. However, the problem really arises because cf the term

laminations. %e were not looking for laminations. Laminations
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dsp86 ) that were identified on plate edges or on weld preparations
‘ 9 | were in fact treated per the AVWS code. We were looking for

3 rolling defects.

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

i 4 our conclusion is that we have no -- we need no further

Y

5 action. The reasoning behind'that is that, as I said, we were
6 looking for the rolling defects, not-lamination. The grinding
7 || was adequate in that it allowed us_to remove 95 percent of the
g | defects without further inspection. .
9 Eowever, having grouné the defects té 5/8ths,-the

10 excavation was inspected by MT and any defect £found in the bottom
1 of the excavation was evaluated by Dl.1l criter%a. Further |,

12 | ¢rinding was then resumed if it exceeded the criteria. If it

13 | was within the criteria of AWS Dl.1, then the excavation wasﬂ

14 rewelaed.

15 So, in conclusion, we do not feel that any further

16 action is requirea on that concexn.

17 Aqy questi&ns on that concern? ,

18 MR. BISHOP: Dave, in looking at the records and

19 interviewing the personnel onsite, we ran across this standard

300 7TH STREET, S.W., REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2346

20 | addenda which talks about the lamination repair, and so foxrth, ,
21 I and they indicated it was standard procedure used in 35 to 50

22 | instances.

23 I think you have just told us that all 35 to 50
O 24 | instances were not laminations, but were in fact rolling defects

25 or if they were laminations, they were prepared in accordance

.
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with the AWS code?

MR. BURNS: It is my understanding'that, havihg~inter-
viewed certain people; éhat the defects which were detected
by this examination were not laminations. They were -- it is
a matter cf -- they were defe;ts found on the rolled surface of
the plate, not cn the edce. So they were defects in an orienta-
tion that would not normally be exvected to be laminations. Any
defect that was found was in fact ground to 3/8ths, and then
the bottom of the excavation was then MT-ed, and any deiect
remaining in the bottom of the excavation was removed according
to the A¥WS criteria.

So I am not sure the terminology is reallj relevant.
Anyéhing that was found in this inspeétion was removed ahd
reinspected according to the criteria.

MR. éISHOP: This came to us as an allegation, and
the allegation was made by personnel involved in the repair of
these, and their concern was that -- they did not even call them
laminations; " they called them cracks.

Ané they said it was their understanding that you
were repairing these c?acks by cover passes; grinding down to
3/8 inch and then covering it with welding.

It th;n came to light that these were not cracks but
+that these were laminations. So I guess to close thé loop some-
where along the line, the individuals who originally identified

these remaining discontinuities under that 3/8ths gouge, that
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should be pursﬁed a little bit to fin@ out if there is indeed
the remaining laminations under that.-

MR. BURNS: ﬂ;'think Len can explain that.

MR. AKERS: ‘There hqs been somé edge preparations that
had laminations in it; they ﬁave been removed. What is involved
here is that to add a hanger to the face of the beaﬁ requires,
rather than visual,-an M™. 2and I-wyent back Fo each and every
welding engineer that I had, and he said that when they are in
guestion, they would grind them down to 3/8tﬁs.éﬁéwevalﬁg?e by'
MT;if they saw something there that needed to be removed, in
their opionion, they did. If not, they welded it. .

We do have records, Tom, where there have been edge
1aminati6ns, but they have been completely removed.

MR. BISHOP: Okay. Thank you.

MR. BURNS: If there are not further questions, I will

go on to concern 14. Let me read it: "Steel?structure br}dginq
from the sac;ificial shield wall to the ‘containment wall have
undergone significant weld repairs in the past two years.
Licensee consultants have determined a neeé to maintain some
mininum temperature of weld joints to ensure adequate nil
ductility transition temperature characteristics of the
structural wel@é."

Just a brief recapping: we did £ind defects in field

i
»

welds. We did inspect and repair.and did take conservative steps .

on all new field welds. The consultant that we used to provide
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some assistancé is setting up this pr?cedure. They made a
recommendation in their report that tﬁese structures should not
be operated relow -- ‘that was postulated above 140 degrees
fahrenheit.
This 140 degrees faﬁrenheit is supposed to be the

average containment temperature. It is also akove the average

containment temperature of 135 dedgrees and it is significantly
above the minimum'containment temperature of 85 degrees.

The source of the 140 degrees,that wasa; maréip above
the maximum NDT temperature. The consultant recommended a margin
of 90 degrees fahrenheit above the maximum_NDT temperature. . He
chose 90 -~ he arrived at 90 by a 60 degree margin plus a 30
degree additional margin tc take into account the thickness of
the st&uctures.

He felt that Gd degrees is adequate for one inch thick
and an addiEional”30 degrees was adequate for the Eﬁicknesses
of interest. ,
The maximum NDT temperature'identified was 54 degrees.

The source of that was measurements made on two beams, two

beams which had been identified has having cracks on them and

two beams which brittle propagation of those cracks was identified

The maximum NDT temperature measured from those beams was 54

i E ee————

degrees fahrenheit. That is the source of the consultant's
recommendation.

mhe consultant also indicated that he Zelt there was

. -
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some consexrvatism in his recommendation and suggested that we
explore'tﬂat conservatism, This is what in fact we did;, ané we
have méde an evaluatiqb; the conciusion of that evaluation was
thét there is adequate margin againsé fracture if vie operate
over 100 degrees fahrenheit.

We arrived at this margin by a fracture mechanics
evaiuation. I should poin; out that it is 30 degrees more
than our assumed maximum NDT, and it is 50 degrees above the
consultant's assumed NDT. And it is 60 degrees above the
recommended assumed maximum NDT in the recent MNRR-NUREG document.

:

I wi%l try and explain the source of our conclusion.
What we set out to do was to perform a fracture mechanics
evaluation of the fracture safety design mérgin on the structure
at the design operating témperatures.

To do this, we had three activities: the first one
was to do a detailed stress analysis and modeling exercise on
three pipe whip restraint structures. We identified the three
pipe whip restraint structures with the highest design stress/
deflection levels.

We then assessed the material properties of interest in

the structures. The controlling material we determined was A36.

‘Then we also asked Burns and Roe to provide us with a definition

that they -- of the temperature distribution within the dry well.
; We used the results of the three steps to calculate

critical crack sizes within these structures in terms of the

:ALIMZRSCMQRET%DRTHQG(JDNH%ANY.HQC.
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design temperatures:iﬁ the containment.

In all we did about 30 -- more thaﬂ 30 calculations.
We anaiyzed 30 crack—éeometry comginations. And I can illustrate
thé process by just taking one of the geomet£y conservatisms
and two crack assumptions.

(slide)

This is the joint between the radial beam and the
sacrificial wall. The sacrificial wall is not shown. This is
a éadial béam fiange. This is a plate. And this is the --
attachment is made between two cheek piateg which are we;ded to
this web and then wélded to the face of the-sacrifiéial shield
wall.

(Indicating)

What we did is we did 'a final analysis of the structure
and calculated thg stresses operating at the conne;Fions, and
then we did.model flaws at these connections to.look at the

behavior of these flaws. ) '

»
-

Again, I will just illustrate two examples of the
types of flaws that were introduced. There is the edge crack
running across the top of the actual -- between the cheek plates

and the sacrificial wall. We, at all times, tried to look at

cracks, resulting cracks from the stress.

A further example is a circular defect in a location
of maximum stress. During the fracture mechanics analysis, we

took into account all design loading, residual stress distribution

ALDERSON REPORTING COMPANY, INC.
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dsp92 ) and in some cases we took into account stresses which would be
. 2 introduced during the fabrication process.
3 The results of the analysis came out on graphs of this

.4 type where the stress intensity factor for a particular flaw
5 § was plotted against the dimensions of the flaw. The circumferen-'
6 | tial break and this break indicate two different types of

7 pipe break we analyzed.

o
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8 (Indicating)

a

9 So what happens is the stress iﬁtensit}‘factor gets

1c | higher as the fracture gets bigger. The stress intensity factor
1 being measured -- the‘severity of the crack takes into account
12 | the size of the crack and the stress fieid within which it 1%es.
13 ) Xnowing the stress intensity factors for partiéular,
14 crack;, you are going to have to know the critical volume of

i5 | the stress inténsity facéor for the material that is cqntrolling
" 16 to assess the critical crack size. As I said, the criticg}

17 material was A36 in this case and it was assumed we had a maximum

=
"

18 | NDT temperature of 70 degrees fahrenheit. We also assumed the
19 | behavior of the stress intensity factor was a function of
20 | temperature, and it beﬁaved in a standard fashion with a
21 stand;rd Kip temperature curve index with the NDT temperature.

22 We plotted out the critical stress intensity factor

23 || as a function of temperature in the containment. It turns up cn
‘ 24 | 2 line here at a2 mark, 70 degrees. in this case. So at 70 degrees

25 I fahrenheit the critical stress intensity factor for A36, in this

ALDERSON REPORTING COMPANY, INC.
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As the temperature increases, the critical stress
intensity factor incréaées, as indicated by these points.

(Indica%ing)

To determine the critical crack size, it is then
necessar§ to go down to the bottom axis of the partkcular
temperature qf interest; ' 70 degrees, somewhat less than one-half
inch; at about 100 degreeé, we are aboﬁt half an inch:

I should point out that this analysis is for ;n_edge
crack, an- edge surface crack which extends across the compléte
width of the member and results in worst—éase analysis. ‘This
particular detail represents the“ﬁbrst-c;se results of thel
total number of analyvses that we did.

So we are talkingrabout an edge crack éhe complete
width of the mémbgr with‘a depth qf half an inch ag 100 degrees
fahrenheit. |

Iﬁ we look at other types' of crack geometry, we find’
the critical crack size is much larger. As an illustration, this

crack -- the crack geometry in this case is a buried circular

defect. At 100 dedrees we are pretty close to a two inch diamaterz

crack, which is about the same size as the cross section of the
nember.

Similarly, when we look at surface craéks which were
not completely across the width of the member, the aspect ratio,

we find again that the critical crack size is much larxger. Our

ALDERSON REPORTING COMPANY, INC. -
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conclus;on was that at 100 degrees fahrenheit, we have adequate
design ma;gip for these structures, given the conservagisms that
we have used in the ahaiysis and the worst case assumptions that
we have made all the way thrbggh the analysis.

(Slide)

We feel that we have a number of further ;ctions to
take. The first one is.that we need to verify the predictions
of dry well temperature during te;t, stértup,and operation. Our
indication f£rom Burns and Roe predictions - thaé a mihimum
temperature of 85 degrees is at the discharge of certain heating
and ventilating fans in the plume does not impinge upon any. of

the structures of inéerest.
fﬁe structures of interest, our indication has it at
the méﬁent, that the minimum temperature Qf thosé structures is
95 degrees fahiengeit. éiven the errors in predicting -- making
these sorés of predictions, it is pretty close to 100 deg;ges
fahrenheit. And those are steady state conditions.
e are then going to look at effects of this temperature

limitation on the plant startup. In other words, do we have any

conditions during startup where a LOCA would be postulated and

H

the temperature would not be as predicted in the steady state ;

conditions? .
Now, we intend to look ;t these things&further. We

already have a tech memo from Burns and Roe which came recently,

discussing these factors, discussing the second facter. We have

ALDERSON REPORTING COMPANY, INC.
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not fully evaiuated that yet. We intgnd to‘provide a final
report of th;s evaluation which summa;izes ~- explains in detail
what, we are doing and also ingludes any cof thése_things that we
still have remaining:

That is all I have.

Any quéstions, please?

MR, GAMBLE: I cannot remember. Did you.say why --
what —-- why did the consultant recommena that -- why Qid vou hire
him? What was he doing there? To f;nd cracks‘of‘—- ‘

MR. BURNS: ‘Yes. We found cracks in the strq;tures
and we had to repair them. We hired the consultant to provide
assistance in setting up suitable repair-prpcedures’and suitable
correction ac?ion. And we set oét what we feel are very conser-
bativé inspection and repair procedures.

However, the cénsultant was aware of the function of

the strucéures, and he felt that fracture safety design was
rquired for éhis type of structure and this type of welding.
He provided what he thougﬁt was a :ga;onable maximum operating --
not reasonable -- a conservative minimum operating temperature.
MR. GAMBLE: So you found some cracks. And I guess the
thrust of your -- you removed them and repaired --
MR. BﬁRNS: Yes. To the best of our knowledge is sound,
no cracks. However, we are lookiﬂé at the generél fracture

safety design of the structure.

MR. GAMBLE: And vou are going to take all this and put

ALDERSON REPORTING COMPANY, INC.
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it in some kind of‘report?

MR. BURNS:  Yes.

MR. GAMBLE: . And that will be submitted, what, on the
docket?

MR. FQLEY: Yes.

MR. BURNS: Yes.

MRT,FOLEY: Yes, that is_ true.

MR. EAYNES: There are no craéks_that extended to the
surface because you did surface examinations; Aié that ;o;rect?

MR, BURNS: Yes, 1

MR. HAYNES: You did not do UT. : .

MR. BURNS: No, except-in very.limited cases for specifig
reasons; particularly, sacrificial shield wall attachment; were
ﬁT—ed‘for-specific reasons; that is, one of the';ritical )

attachments.

-
,*

MR. GAMBLE: The residual stresses that you used in
your analféis, generally, what were the magnitudes?

: ‘ MR.' BURNS: Right. For fillet welds, we used a distri-:

bution which included a maximum magnitude of half the yield point;
other welds, we used a'distribution which included a maximum
magnitude of yield point.

We feél this is conservative because we are operating
at é significant margin below the &DT. When you‘get significantly
below the NDT, those stresses do not have a significant effect

on fractures. . .

ALDERSON REPORTING COMPANY, INC. . S
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dsp97 1 MR. HENDERSON: This NDTT number cf 54 degrees. that

Q o | was not generated from specific experimental data from samples on

“ Y

3 these elements.

5 ' 4 MR. BURNS: The consultant's recommendation was based
5 on the 54 degrees. That was éenerated £from two beams that we

6 I| removed from the containment where we actually meaéﬁred the NDT
7 temperature‘Tﬁ

8 ‘MR. HENDERSON: Gh, it was. .

9 MR. BURNS: =- by ASTM procedures. %e‘méaéhr;d_the
16 § Maximum.on the two beams; one was a maximum of 41 degrees; one
11 was a maximum of 54. We measured manylocétions on each beam to
12 | tx¥ to identify the NDT. Ve did-not jus£ use the flange

13 region which is the normal ASTM position. We lcoked underneath
14 éhe wéb at thg worst case situation. We identified the worst
15 | case of 54.

I 4 -

16 But to take into account possibkle additional
17 statistical variations, we used a maximum NDT of 70 degrees
18 fahrenheit. As I pointed out, we thipk there is consexvatism in

19 | that assumption.

300 7TH STREET, S.W., REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345

20 MR. GAMBLE: How thick are these beams that --
21 MR. BURNS: In general, up to about three inches; there

29 | are specific instances where there are heavier members involved,

23 | but these are generally located in specific locations. I am
Q 24 I thinking of one, there is one frame structure which is associated

25 & with the main steam isclation valve -- we call it the birdcage

-
.
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structure -- which has members which are thicker than three
inches. That is the exceptiop. We héve analvzed one of thosé’«
situations. ‘

MR. GAMBLE: and th% -

MR. HENDERSON: The -- I understand that this -- you
have considered only LOCA loads in defining the temberature.
What is the situation with respect to seismic loads wheh the
plant is shut down and the vessel is opén,_;ay, for refueling?

MR. BURNS: We used LOCA, seismic, livé;'and éegd
coﬁbinéd. We assumed coincidence of all design‘loads at one
time, addihg them all‘together. So we have the safe shutdown at~-

MR. HENDERSON: Well, algebraiéally ~- : ]

MR. BURNS: I am not saying the right thing. We tcok
£he mﬁkimum load --

MR. ﬁENQERSON:l That triggered something.

MR. BURNS: We added together all the loads and assumed
all accidents at the same time, all possible loads.

MR.- HENDERSON: &hat was_on}y at 135 --

MR. BURNS: Ve assessed the --

MR. EENDERSON: -~ operating ambient temperature.

MR. BﬁRNS: We have assessed the deéign over the
complete range 6f operating ambient temperatures, yes.

MR. HENDERSON: How abodt the shutdown ambient

temperatures?

MR. BURNS: No, we have not analyzed the fracture

«
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safety design ;t the shutdown ambient temperatureé beéause the --
MR. HENDERSON: With, say, éimplé seismic loads.
MR. BURNS: 'The seismic loads, as I understand it from
the design engineers, the seigmic loads are very insignfiéant
compared with the LOCA loads. That ié,the stresses geneiated

bv the LCCA loads -~ I cannot recall-specific ficures, but they

are significantly larger than-.the. seismic loads. So, we do not

have, to answer your gquestion, we have not examined the fracture

safety design under seismic loading during shuéd&wﬁ condi?ions.

MR. HENDERSON: Okay.

MR. GAMBLE: bkayfwbué what you‘said you were going
to do was you were going to go bkack and éee if -- you were going
to look at the operating conditions and see if you could have the
iOCA.lbads at some léwer temperature -- '
MR. BURNS: Yes.

MR. GAMBLE: -~ in between, you know, during startup or
something like that. . g g

MR.- BURNS:* Our ;ndicatiop ba; it at the moment that
the thicknesses we - are talking about with the heatup, normal
heatup rates, that we éhould not have a problem,  a limiting
problem at startup. We shquld be at the operating temperatures
before we have éostulated -

MR. GAMBLE: You mention;d that you dié a fracture

mechanics analysis; how did you determine the -~ well, you had

a critical stress intensity factcr of Kic ©r X;p or whatever it
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was. And how d%d you dete{mine that particular volume?

#R: BURNS: To dete;mine thé KlD volume; we assumi?
a characteristic behaﬁiér of XKy, as a functicn of temperature in
a sort of analogous manner to }SME section three and section
eleven. And we indexed that £to NDT temperature. 2And then we
used the assumed distribution of NDT-temperature to.shift that
standard curve, along the temperature axis and then plotted the
rise cf Kjp as a function of temperaturé ba;ed on the maximum
NDT.

MR. GAMBLE: Okay. And the value of'%o degrees
fahrenheit for -- okayv, 'vou said that you'had to get to a .
temperaturé -~ you had to maintain a teméerature of roughly
100 degrees or something like that. That was the temperature you
used. And at 100 degrees, what was the value of Xyp?

‘What I am gettihg at is that‘you have to be cgreful
because 236 may not have as much toughness as something like
whatlyou would find in the ASME code. It is going to run out
of toughness before the reactor vesge% steel runs out of toughnressi
But if the number is low, it does not make any difference.

MR. BURNS: _Z;bout 60.

MR. GAMBLE: That is pretty low.

MR. BﬁRNS: We employed a consultant in assisting us
in making these assessments on the properties thét we’ should
assume for A36, and according to Bill Pellini he has analyzed

available data and also locked at the available data that suppvorts
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dsplOl that standard type behavior of Kpp versus temperature for A36.
‘ 2 ‘MR_. GAMBLE: Just fpr schedt.xling purposes, bgcause

3 || ve normally do not get éeports like this, when do you anticipate
S "4 | this to be submitted to us, so that we can plan, you know, so
5 | somebody can review it from oﬁr group.
. :

6 MR. FOLEY: We have a draft of the reportkincluded in
7 | there, and the final report with respect to the NDT matters will
g || be ; matter of Whaﬁ, four weeks? o
9 MR. BURNS: I said in the réport wé éh&ﬁid ha?e_it
ic | before April '79 - April '80. ‘
11 MR. GAMBLE: You are going to sﬁbmit-it on the docket
12 which means we will have to look at it béfore the licensing
13 because I can go back and find out when the licensing, when we

14 | are scheduled to finish our licensing efforts. So I want to know

15 about when we ére.going to get the report.

16 MR. FOLEY: About April.
17 ’ MR. GAMBLE: Okay. ' ‘
18 MR. BURNS: We have just -- we have all the information

19 | together; it is just tying up these two last concerns, reviewing

.

300 7TH STREET, S.W., REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345

20 | the Burns and Roe technical analysis; and the resulting
21 differences, any questions, incorporating them into our final

22 || report.

23 Thank you.
..;:0 24 MR. FOLEY: Any further. questicns about this subject?
25 (No response)
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Well; this obviously is a subject with some history;
we believe, powever, we have taken a éomprehensive look' at this
matter in the context'pf our situation. ¥We have put ‘some good
talent on it. We have employed some consultants of both national
and international reputation.'

We think we have zan analysis of the'condiéion that we
can live with and will be supportive of the project.

| The last and the 'third area of diécussion is pipe
whip restraints. Mr. O'Donnell will return to‘tﬁé'fron; gf the
rocm and give you a background as to the design‘considerations
associated with the restraints. ' .

MR. O'DOMNELL: Bas;cally; I tﬁink that the purpose here
is to just br%ng veople up to speedléhat may not be familiar with
éhe deéign requirements for pipe whip rest:aiﬂts'in terms of
their func:ion. I think.that'the terminology, pipe whip
restraint, is self—identifyipg. It is a restraint that is -
placed there in case of the postulated failure of a pipe. The-*
pi?e whié restraint is the-area within this dark circle.

(Indicating)

The pipe "in éuestion and the annular space in between.
here, which is éhe maximuﬁ distance that we care for this pipe
to travel before it impacts on this particular restraint; these
are locaFed throughout "the dry wél.l. ’Zﬁese'weldmex;.ts are supported on
either striuctural steel in this manner, imagining this tolbe“a

wide flange beam, or another configuration we might have is
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supported off the sac wall, and the ones that I think Tom has
séen more often, because they are in élace,'this type of
restraint.

Again, the restraih? is the piéce of material within
this area.

(Indicating)

The restraints were fabricated by Leckenby Corporation
under a separate contract, contract 90,'as_éifférentigted from
the subcontract work that théy did for contrac; éls,“tﬂe.
mechanical contract. |

I like to b;ing that point out because during some
of Mr. Johnson's discussion, this delineétion of cortract will
be brought ou?.

As I said, the material is -- the pipe whip supports
are procured and ?abricaéed by contract 90; however, ;hey are
installed by contract 215; since contract 215 installs all the
main piping, they in turn are responsible for the final -
installation here. |

Thevy are also responsible for all the shimming which

W

is necessary and the réstraint blocks. Imagine, if you will, t
pipe could break in any direction. So it could impact up or
sideways. The énd stops take the lateral loads; the horse
collar takes the vertical load. And the beam itéelf would take

the vertical down impact. .

Ané Dave has discussed the ramificaticns of the

a
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structural steel; these restraints are gererally high strength
material, 516 or 537. They have all gee; post-weld heat treated,
impact tested, and 1et,ﬁe also point cut that down here the
connection between the collar_and the baée plate is a full
penetration weld, which ensures that thé attachmeﬁt of the horser
collar to the base pléte shoulé be stronger than thé varent
material itself.

Just in-closing, ‘the loads were dérived based on a
blowdown analysis using the RELA§—3 program.‘ A d&namic.lgad
factor was déveloped, and a static load used in the design of
these with an allowabie stress almost up to yiéld stress. .

Are there any general qpestioné before Mr.® Johnson

»

comes up?

(No response)

Mr. Johnson will now discuss the remaining seven

o

concegns with relation to pipe whip restraint.

(Slide) . - ‘

MR. JOENSON: I would like to start with a little bit
of history, some of which you just heard Jack discuss. Basically,
the subject of my discﬁssion is the seven items of concern or .
problems associated with QA records for pipe whip restraints.

I would like to'repeat that the restraints were made under a
contract, contract 90 with the Leckenby Corporation. " The
restraints were installed by the 215 site contractor.

(Slide)
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dspl05 The guantity of hardware involved, there are a total

Q 9 {| 0% 179 pipe whip restraints. There are four basic types with

3 | types one, two, three;, four, types three and four having sub-

) 4 categories which have some m‘ir_lor design éhanges on them.

5 Of these, 30 have been installed in place and ipspectiqn
6 is complete and accepted. 21 have been installed a;'zd inspection
7 is complete.

8 We have 128 that ‘are not installed.

9 (slide)
10 . Once again, the svecific restraints, types two, three,

11 | @ané four are basically of this configuration.

12 (Indicating) -
o 13 (slige)
0 14 . Type one. is of the other configuration'that yvou have

15 || already seen.

.’ . -

16 (Slide)
17 In mid-1979 the quality assurance department for the-
18 | project was asked to review the records associated with contract

19 | 90 prefatory to contract closeout. We reviewed at that time a

300 7TH STREET, S.W. , REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 654-2345

20 | sample of the documentation and fcund some unacceptable items;

©

21 | proceeded on to a 100 percent review; discovered missing

i 22 || documentation and some cases of material substitution.
23 We contacted the supplier who agreed to provide us
' 24 | with the missing documents, and in early November our document

25 i review revealed numerous discrepancies with the document vackages.

I
.
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0 2 “ At that time we felt we had. sufficient eviden'ce to
3 analyze this as a potentiél 50.55(e), and we did report it to-

) 4 | NRC Region V as such. A stcp work order was issued to the site

5 contractor to cease all work on the installation of pipe whip

6 restraints in November, and the NRC requested us to‘propose a

7 corrective aétion plan beifore inst;llation was allowed to proceed.
g || We responded to that in Decdember with our qérrection action

9 || Program. '

1C . . (slide)

11 Before I go into our progran, I would just like to give

12 | vou some indication of the types.of documentation problems that

13 | we have discovered in the document review. We have broken -these
14 | into two categories, the second of which you will see mcmentarily.

15 These are documentation problems that are, paper problems that

.’ .

16 | appear to be items that can be corrected without totally impacting
17 | the hardware: wrong year on UT report; ' no traceability to
18 | strip chart; welder's ID missing.

19 And we have identified each svecific pipe whip=z

300 7TH STREET, S.W., REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 564-2346

20 | restraint affected.
21 (slide)

22 The other items, the document problems affecting

23 | hardware, once again wé have identified the specific restraints,
Q 24 | and these are the numbers of the pipe whip restraints: wrong

25 | chemical ccmposition on MTR; wrong weld-procedure; weld
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procedures noﬁ qualified for vost-weld heat treatment conditions.

(S}ide)

Our corrective action plan, as reguested by the NRC,
we have already implemented barts of it. Our review of the
data fcr identification of préblems, all of the problems
associated with the documentation as.related tec each pipe whip
restraint, we completed that in December of 1979; also it
included an identification ‘of welding and Qéndestructive
examination conditions; in other woxds, what we‘term hgréware
tvpe nroblems.

Wwe have identified these on corrective action .
requests which are the mechanisms we use.to transmit to the
contractor to get a response back £rom him.

Project QA and engineering evaluate- those responses,
and then we iséue‘NCRs:b£'unacceptable responses to document
the problems. Due to the number of deficiencies that we had and
the problems with the NDE reports and weldirg prccedures, we
felt it necessary to do a nondestructive examination sample
plan.

And we came up with a sampling program to go out and

sample the reguired ultrasonic and mag particle program that
had been impleménted by Leckenby.

(Slide)

And this is our sample program, the bottom line being

basically that for mag paxticle welds we had 2 60 pvercent reiect

ALDERSON REPORTING‘COMF’ANY. INC. . .
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dspl08 rate; with ultrasonic, we came up with a 21 percent reject rate,
Q 2 || which is well above our total sample program. We looked at a

3 total of 29 pipe whipﬂréstraints out of the population of 179.

T .4 So, based on the results of 6qr sample program and implementation
5 | of it, which was completed in.January of 1980, we now feel it

6 | necessary to do a 100 percent volumetric examinatioﬁ and

7 | visual examination of all of the pipe whip welds per the original

.

8 specifications. N
9 What this program, then -- any defecés identiéied here,
16 | we will hire our own contractor to use gualified personnel,

1 qualified procedures, et cetera, and any defects would be identi-
12 ﬁied on nonconformance reports, which we.will then tie to NCRs

13 thaé we have outstanding against decument deficiencies and

14 &eldiné deficiencies so that we have all discrepéqcies against

15 | any particular'piae whip ¥estraint identified in essent}ally one
16 | document for easy traceability.

17 And we will process this’through our system. The NCRs

18 | will be evaluated by our engineering organization, and deficiencies

19 will be resolved, hardware reworked and/or released as they

300 7TH STREET, S.W., REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2316

20 | determine.
2] Okay. Now, I would like to very briefly address the

ey 22 i seven items of concern.

23 (slide)
‘ 24 The first one is pipe whip restraints of the same

25 or similar design were provided under two contracts, one ccontract,
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dspl0? 1 90, reguring NDE and post-weld heat treatment of welds, the other,
Q 2 || 215, requiring only visual inspection of welds. 215 PWRs may

3 not have been post—weld'heat treated.

4 Here, the PWRs wefe_all provided by contract 90. You
5 | heard Mr. O'Donnell say that éupport gteel was provided by

6 | contract 215 and heat treatment was ‘not required. 'The spec for
7 | contract 90 éid require AWS Dl.l-p}us post-weld heat treatment
8 and NDE. .
9 The 215 required only, visual examina;ién; Tﬁé NDE
10 | was specified on the pipe whip restraints because rigid weld

11 | inspection will provide additioral assurance that the pipe whip

12 | restraints, the weld metal, ox. the welds would withdand a postu-

13 lated pipe weld.

14 ‘ ,’ And post-weld heat treatment of the PWRs was specified‘
15 | to assure the aimfnsion éole:ance for the PWR for gh;t_

16 | critical dimension between the pipe wall and the collar on the
17 | Pire whip restraint. That is a critical dimension.

18 (slide)

19 Post-weld heat treatment was not required on the support
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20 | steel because the basic design of the support steel is the shim,
21 I| and we have plenty of flexibility in that area. So, therefore,

it 79 | we did not need post-weld heat treatment to maintain even

23 || tolerances.

Q 24 - {8lide)

25 Item eight, NDE records associated with pipe whip

-
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dspll0 restraints contain phtocopied inspectors' — acceptance signatures.

ooni

‘ 2 | The next few items basically all deal with record type problems,
3 | and our response is basically all of the same .categery for these,

' 4 | and this is that the -- our provosed reinspection program will

-

5 | put in oplace new NDE records for both ultrasonic and mag particle,
6 as well as new records for performance of those NDE.actiVities

7 | anéd personnel gualification.

8 Therefore, that negates the iéem~$f cencern; however,

g | we are still concerned with it to the point th;t'wé invéspigated
ic | each of .these,and as shown here, we have certified statements

i] from Mr. Moore and Mr. Hamilton saying, yés, they did use .

¥

12 || photocopying. It is a standard practice, and it did indeed

13 | affect, basically, all 179 of the pipe whip restraints.

14 .' Item nine states that NDE gualification records cannot
15 | be found for one ox possibly two individuals who perfo;med

16 | ultrasonic and MT on PWRs and that the gualification procedure

17 | is not in full accordance with SNT-TC-1A. ’

18 Reviewing the ingpection xreports and the gualifications,

19 | it indicates that there is questionable qualification of level

300 7TH STREET, S.W., REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 564-2345

20 | two inspections and level three examiners. And in fact
21 || certification records for one Mr. Charles Baldinger could not

22 | be located. e

23 In support of Mr. Baldinger is a sworn statement that
G 24 | Mr. Baldinder had the experience and was indeed probably certified

25 I in to SNT-TC-1lA level two.. And we have the AE's surveillance
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report that wa; performed on Leckenby which indicated
Mr, Baldinge;'s certification papers Qere reviewed by the
surveillance engineer:

And a review of thé.personnel éualificatiqn procedure
revealed that we do have some.problems with the procedure as it
stands. However, our reinspection program will esséntially po
negate all of these.

(Slide) .

Item ten, the electfoqlag welding éroéeéure ugeq in the
welding of the pipe whip restraints was not quaiified using
post-weld heat tréatment as recuired by.tﬁe code, AWS D1l.1l. .

This deficiency was_identified.by us and has been
transmitted to Leckenby on one of our corrective aqtion requests.
ﬁeckénbx has responded ;o this indicating *hat they will re-
qualify the eléct;oslag wéldipé procedure, and at this time
we have asked engineering tc do an evaluation to determine if
post-weld heat treatment is ‘specifically- required for the
electroslag procedure.

(slide)

Item eleven states that approximately 90 typical
joint configuraéions speciﬁied on design weld drawings for
the pipe whip restraints use fillets which are smaller than the
minimum fillet weld size specified”in the applic?ble code.

In our review of this, we lcoked at the majority of

the welds in question, and most of these are contract 215 welds,

ALDERSON REPORTING .COM PANY, INC.
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rather than contraét 90.

;Thgre is a point I would like to bring out here now
when I get to where I am talking about inspections. 'This is an
important point because contcht 215 inspection recoxds f&r
personnel qualifications are not in guestion at this point in
time.

The specific concern here on the fillets regards the
engineering rationale for acceptance; £hat.rationale ;s based on
the fact that the fillet does not fulfill a stﬁuééﬁral ;eguire-
ment. Therefore, the size is not of prime concern.

' ﬁowever, we did want an inspecéion which weuld indicate
that it was of good guality.  That inspeétion was performed by
215 and 213A, another one of our contracting personnel. And it
éives hs confidence in the original welds. Our review also
indicates -- eﬁgiqeering'has indicated that the design.indicates
that fillets are not needed with these strength requiremepts,
and our inspection has shown us that no welds are basically
undersized bv more than 1/16 inch. )

Oour provosed corrective action is that for the welds
installed to date we will accept as is, and for welds not
installed, we will issue a change notice to our contractor, and
they will be bréught into line with the code.

MR. BISHKOP: Roger, on that item I am confused a

little bit ‘abou:t the 1/16 inch undersize. The document package

" that Burns and Roe provided me at the site showed about 36 --
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38 of the 90 joint configurations have undersized welds on the
order of 1/8_inch to 2/16 inch and oné case where it was a 1/2
inch -— a 1/4 inch, excuse me, undersized.

MR. O'DONNELL: Tom,I can address that. The origiﬁal
head count of 90 was based‘on.the 1969 edition of the AISC code,
which included plate thicknesses up to six inches. ISubsequently,
the AWS ~- let's discuss the intent of the minimum size fillet
weld. n ' _‘

The intent is to provide enough heat‘sd'éhat whgn
weidinq,through large size metal it does not act as a heat sync
and therefore cool the weld off prematurely. The AWS, recognizing
this, no longer even has a requirgmént og materials over 3/4 inch
to be more thén 5/16 inch.

( So the original head count of 90 -- thé majority of
these fall out of that céﬁego:y, the cnes that you are referring
to, and those that are not ;tructural welds at all fall out of
that category, and there are many welds that are not undersized
by more than 1/16 inch.

We recognize that vou cannot lay down more than 5/16
inch feasibly, and ‘this is the maximum heat input; our concern
is that to go b;ck and tr? to reinforce a weld by 1/16 inch to
meet the letter of the code rnight do more damage than the
correcéion might pose on the strucéure. .So I think by the time

you filter ‘out the discussion in the book there, vou will £ind

that there should not be anv that are undersized by more than 1/4,
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1/16.

MR. BISHOP: The one condition‘thét officially kicked:
this question off was "the attachment of a pipe whip support
bracket to the sacrificial sh%eld with a 1/4 inch weld. And
according to the code, that should have been 1/2 inch weld.

MR. O'DONNELL: That is what I am saying.' That heas
been superseded. The maximum size -- minimum size weld is now
5/1€¢ inch. |

MR, BISHOI;: Okay.

MR. O'DONNELL: Oﬁay. And tha is required for plates
up to 3/4 inéh. And let me also bring up'this point: we meet
the intent of the code because we are ba;ically preheating all our
large size material. So the whole idea of putting the proper
ﬁeat input into these welds, we have ret through the welding
procedures in preQeating;.whigh is ba;ically what we are shooting
for by calling for a larger sized weld than the design requires.

MR. HENDERSON: What are you using for preheat? What
temperature for preheat? |

MR. O'DONNELL: We vary. We vary from approximately
70 degrees up to 250, éepending on the thickness of the materiai.
In other words, there is a minimum of 75 degrees; *for-matérials
over 1-1/2 inchés to 2-1/2 inches, we have been using 175 degrees;
plus or minus 25.

So this would be the egquivalent of the heat input, I am

sure, that is intended in this minimum size weld. We have in
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essence met the intent of the code, not spvecifically the letter of
the law.

.

MR. BISHOP:: You are saving you are meeting the intent
of‘a newer version of the code? |

MR. O'DONNELL: No, the intent of the oxiginal. if
you read the commentary, even on the previous AKS coae, they
diséuss the rét;onale for minimum size welds. 2nd in that
commentary they f£inally brought it tc implementatipn by revising
the AWS code in 1975.

(Slide)

‘

MR. JOHNSON: "Item twelve: numerous record irregulari-
ties and inconsisten;ies exist between weld maps, manufactdring
orders, welder and inspection records associated with PWRs.

Inconsistencies include," et cetera, et cetera.

The answer to this particular item of concern is that

"

it is true; basically, all of these things do exist. We have
identified those .in our recorq review. We have identified them
by‘pipe whip restraint number. The insvection program will
resolve many of Epe NDE and personnel gqualification provisions.
The ba}aqce, as I indicaéed, will be put on NCRs. Any new

welding identified by reinspection will be identified on NCRs and

*

necessary rework and/or release will then occur.

(Slicde) )

*Item 21, the last item on the PWRs, "The specification

reguires the use of hich strength A325 or A4920 bolt and use of
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dspllé high strength bolting'specification. Drawings call out A320
0 2 and A540 bolts. These bolts are installed but are not installed

. 3 in accordance with the high strength bolting specification;

4 that is, plate or bar washers have not been used over long slottedf

N
1
- :

5 holes." : ‘ | : ‘
6 ' Reviewlng the céntract, ;ontract 90 did indeed specify
7 A325 and A490 bolés, and tbe requirement for the use of the:

g || high strength bolt specification. The drawings specified A320

9 and‘A540. A320 bolts werg(used. However, they were nct installed.
1c | per code requirements.

11 Our corrective action is that the installtion

12 | contractor, 215, will be instructed to use the strip or plate

13 washers and the spec will be revised to require those washers.

14 | And at the time of the reinspection program, we will have to

15 | review the restraints, and it will be accomplished at that time.

16 Okay, are there anv questions?

17 (No response) '

18 MR. FOLEY: That concludes our presentation.

19 - In summary, we have attempted to be as frank and forth-‘

<
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20 | coming as we can. We are in none of cur evaluations and

21 || recommendations backing away from FSAR requirements, nor are we

L, 29 || compromising design.

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

23 | We have two sgop'wofk orders. In that light I might
G 24 | say that, mindful of -- well, it is our understanding that these

25 | matters are still officially within the purview of Region V and

. ALDERSON REPORTING COMPANY, INC.







,\.0

' 300 7TH STREET, S.W. , REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 664-2345

10

1

12

13

14

15

16

17

18

19

117

that some discussion may occur today as to what extent these

"matters will be referred to other organizations.

Mindful of éur need to ﬁove forward as quickly as
poésible, and mindful in particular ;f MRR's review restraints,
it is our view that the techrical content of these matters with
respect to NRR is largely limited to the NDT of structural steel.
Of course, thatﬂis certainly your decisicn to make.

We have two stop work oxders in effect: one on the
pive whip restfaints and tpe other on the sacrificial shield
wall. We have with Region V a progranm whiph weuld provide Zorxr
incremental release of stop work orders; we believe that in
view of our investigation to date on the pipe whip restraints,
their accessibility, our determination to Eepair them to whatever
extent 1s necessary, that that stop work orderl-— we seek your
concurrence in 1i§ting that stop work order.

And mind you, I am not asking that today. I am
remembering your‘introductign: e would like to leave you with
that today. We would like concurrence in lifting the stop work

order on the »ipe whip restraints and 1ift the stop work oxder

in an incremental fashion on the sacxrificial shield wall to permit

a

us to do whatever additional investigation, grinding, and so cn

"and so forth, and we understand that Tom has no objection to

that, but we wanted to make that clear; to engage in that work
which is necessary to do, the prototyve testing and the repair of

the shield deficiencies in the wall, which as you may recall, also

. ALDERSON REPORTING COMPANY, INC.
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dsplls8 ) in:order to proceed with that, would call for us to prepare the
‘ 2 joint J:Eor the circumferential weld to connect': ring two with ring

- 3 three.‘

&
i

4 “ We would like to proceed with that work. We, at this

5 time, have no pipe or“additional attachments to the wall which

6 | are pressing in terms of the criti;al path construction process,
7 || and we would hot éeek to make attachments to the wall, further

g | attachments to the wall until we could dete;mine for ourselves

g | that it would not in any way obfuscate anf additional investiga-
10 tion, make repairs any more difficult.

1n And we believe that as our investigation continues we

12 | may £ird a situation' where we come in for additional attachment,

13 | but that is not our point of view now}

14 To summarize what we would like to see on the'wall:

15 || the authority to continue whatever work is necessary to complete
16 || our irvestigation; "to do what wo;k is necesséry to do the repairs‘

17 | to the shielding; and to do the work associated with the repair

18 | of the circumferential weld, particularly the surface preps.

300 7TH STREET, S.W. , REPORTERS BUILDING, \WWASHINGTON, D.C. 20024 (202) 554-2345

19 ‘Do you have any final questicns or comments?
20 MR, BISEOP: One thing I can do, Roger, is to perhaps
21 | provide a little background on our position as far as the immedi-

22 "ate action letters we sent. As you explained, it was to prevent

23 || any further work on the wall and the pipe whip restraints that
‘ 24 || would make the determination of the depth of the prcblem moxe

25 # difficult.
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And because of that, we do not have -- correct me if I

‘am wrong -- we do not have any objection to you proceeding with

any exﬁloratory activiéy that is néeded to define the scope of the
prablem. And I thought we had made éhat clear in the past, but ‘
we have no problems with that at all.

It was mainly to preveht further attachments to the
wali or anything that woul@ make it more difficult to make the
assessment of the adequacy of the wall.

MR. HAYNES: 1If ; understand what he‘is saying, though,
you are also saying the pipe whip work'installgtion could:
inspector or to repair anything on the sac shield wall; i; that
correct?

MR. FOLEY: 2Ané I do not mean the installation of the

pipe whip restraints; I am talking about ‘the stop work which

’

is in effect on the pipe whip restraints themselves. We want to

begin to repair the pipe whip restraints. g
MR. EENDERSON: Continue the examination and repair.
‘MR. FOL?Y: The examination we are not prohibited £from
doing.' We are in the pr&cess of dragging those pipe whip

restraints out of the building; where necessary, we will continue

"the examination. And as we conclude examinations of the pipe

whip restraints and determine that repair is required, we want
to proceed with that repair in the most timely and efficient

fashion as we can.
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MR, HAYNES:. Well, okay. £ they were installed, taﬁing
it a step further, would that affect the abiiity to inspect or
repair-the sac shield;wall?

| MR. FOLEY: I would have to look at that on a case by
case basis. '

MR. EHENDERSON: I think one thing --

MR: FOLEY: The vast majority of attachments to the
wall have already been made. The number remairing are nominal.
And the amount of space remaining to do inspection is also
nominal. So we would be concerned about having the examination
in the area. .

Now, there is no question ~- in our work procedure,
there is no question about the qua;ity of.the material on any
welding associated with the attachments;because c¢f the wérk
procedure 84 reqq@rements, the kinds of testing that is done
assures us Fhat that is not a problem. *

The Qifficultywould_come -- and we addressed this in
our incremental work release -- is what if ;omebody had in mind
o pull a’skin plate and we were about to make an attachment. Oux
incremental work release calls for all of the necessary technical
and quality reviews on any piece of work that is orcposed to be
attached to the wall to assure ourselves internally as well as
any others of interest that doing tﬁat piece of work would not
detract from the overall. evaluation of the program.

The reason I do not seek the lifting of the stop work

. ALDERSON REPORTING COMPANY, INC.
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in the whole sense is-because we think that the incremental
"work release procedure is.a workable thing and that we are not
at thi; point pressiné to make adéitional attachments to the wall.
We‘would not press that unless we had determined it would not '
hamper our iﬁvestigation or repairs as may be required, and only
then if that particular attachment was schedule-critical.
MR.'HENDERSON: But if you QQ not get them repaired,
then they will all be schedule-critical.
MR. FOLEY: Precisely..
MR. HENDERSON: Are you -- I think I heard you say
'thét you propose to use a separate, specialized contractor .
for this.repair work.
MR. FOLEY: I did not say that; no, I did not.
MR. JOHNSON: That statement was in the context of
inspection. . X
MR. FOLEY: Inspection, yes.
MR. HENDERSON: Oh.
MR. FOLEY: And we have not made a decision about who
will do the repairs to the pipe whip restraints, nor have we
made a final decision about who will perform the circumferential
weld on ?he sacrificial shield wall, attaching ring two to ring
lthree.
And I assure you, whoever does it, we will be mcnitoring
that quiﬁé closely. .

MR. HENDERSON: I guess that is about all we need to

- ALDERSON REPORTING COMPANY, INC.
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keé§ you here for todéy, then. So ycu will be hearing from
Region V in the neax future.

Thank you ve}y muckh. Ié has been a very informative_
se;sion.

MR. FOLEY: Thank you for your time and yocur
hespitality. .

(Thereupon, at 12:45 p.m., the meeting was adjourned.)
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