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2 WRBeb 1 PROCEEDINGS

2 MR. MARTIN: Good morning. I am Robert Martin.

| 3 I am the Regional Administrator for Region IV.

! 4 Darrell Eisenhut and Dr. Denton have asked me to

5 make some opening remarks relative to the purpose. cf this
*

6 meeting.

7 The purpose of this meeting is for Kansas Gas and,
'

8 LElectric and its consultants and engineering. staff, as

9 appropriate, to make a presentation to the NRC on aspects of
'

i

10 the issue of welding deficiencies determined in the

11 miscellaneous structural steel welding at the Wol f Creek

12 facility. The purpose of this meeting is for them to make a'

17 presentation on the complete ba,ckground and scope of the
,

~ "

14 nature of the problem and the correctiv'e actions that have

15 been taken, as well as their implications.

16 During the course of the presentation I would

17 hope that Kansas Gas and Electric would make theirt -

'

I 18 presentation to at least address a few issues to assure |

19 themselves that they address certain issues, and let me

20 identify what those issues are in case that should recuire
; O

21 them to make any last minute modifications in the

22 * presentation.

23 We would like to receive in your presentation, ifi

24 you will, a history of the entire issue of the miscellaneour

25 structural steel ' welding with regard to the chronology o f

.

,

;

|
*

.

| '

r
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1 WRBeb 1 events that led to the identification of the issue,
.

2 including if you will.tae first time that KG&E was aware of-

3 dif ficulties in this pa rticular area.

4 We 'wish for you to address your position as to
.

5 the issue of whether or ne t the problems identified during

6 the course of the resolution of this issue have implications

7 that extend to non-ndscellaneous structural steel welding,

8 that is other welding covered by the AWS code, and if it,

9 has any implications which extend your views and your

10 position on any implications extending beyond non-AWS
*

11 welds.

12 Since the issue, as I think most of the,

13 participants $n this meeting recognize, was addressed to
. . .

.

14 ,some extent by enforcement action and that enforcement
,

15 action addressed the implications to quality program

16 breakdown, similarly we would like you to address the

17 position that you have taken and the basis for it, that the

18 issue does not extend to quality control problems, or

19 whether or not it extends and what actions you have taken to

20 quality control problems in areas of other AWS welding er

,21 non-AWS welding, and similarly, to any issues of whether er

22 not any related aspects of.the cuality assurance breakdcwn

23 associated with the issue has any implications that extend

24 - beyond the AWS area for miscellaneous structural steel, in

25 essence, for the conclusion that your rationale and

. ..

5
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1 WRBeb 1 confidence that (a), miscellaneous structural steel welding.

2 is now adequately addressed for Wolf Creek, and any

3 implications that go beyond this.

4 Certainly an issue associated with this activity

5 was the identification, during the early phases or during at

6 least a phase of this issue, of missing records associated

7 with miscellaneous structural steel welding or at l ea st that

8 which has come to be known as a case of missing records, and

9 we would like you to address the significance of those

10 missing records in terms of any implication to other record s

11 relative to the facility. *

12 Again, it's the extension beyond the issue at

13 hand; moreover, whether or not and to what extent the
.

. '

original records currently serv'e as a basis for your14- -

15 confidence in the existing structures at Wolf Creek.

16 I think finally, in terms of the overall

17 conclusion of KG&E relative to this, we would like to have

18 some understanding of whether or not KG&E, as the owner

19 utility, the Daniel International Construction and Bechtel
,

20 and whoever else of your engineering consultants and

21 advisory organizations are now all in accord with.the final

22 conclusions that you have drawn relative to structural

23 steel.

24 I think that in essence addresses at least bcth

25 the intent of this meeting and the scope of the issues we

.

.
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1 WRBeb 1 would hope that you would address during the course of your

2 presentation this morning.

3 At this point I would like to introduce Darrell

4 Eisenhut, the Deputy Director of NRR, for any further

5 comments that he might have before we turn it over to the

6 utility.

7 MR. EISENHUT: I think, Bob, you identified mo st

8 of the issues. I have one point I would maXe and that is

9 while the technical discussion is largely focusing on the

10 miscellaneous structural steel welding, it is obvious that

11 the real question, at least in my mind, is a much broader

12 question:

, hat went wrong, how did it go wrong, how do you13 W
,

14 know you fixed the problem today, wh'at.is the structural'
'

*

15 steel welding problem indicative of and, in the overall
,

16 broad umbrella, this is rather late in the licensing process

17 for us to be evaluating any kind of a particular issue such

18 as this. It is my understanding' information has been

19 evolving over the last couple of months. The real cuestion

20 is how do you, in the first instance, have confidence that

21 the rest of the plant is built in a satisfa'etory manner?

22 I think it is fair to say that that will be

23 really the thrust of at least where we're looking. While we

24 certainly want to understand the miscellaneous structural

25 steel welding issue, the cuestions really we are looking at

,

t _ _ _ _ _ _ _ . _ . _ _ _ _ _ _ _ _ _ _ _ m_. .m ______.___....._. _ . _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ ___..m.________.___m_ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _
-
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1. WRBeb .1 in a much larger overall umbrella.

-2 I just wanted to emphasize that point.

3 otherwise, Bob, I think,you've covered all the critical

4 issues.

5 Perhaps we ought to just turn it over to KG&E.

6 One point I ought to make is that what I.think we

7 propose doing this morning is going through your

8 presentation. At the end of that presentation, we would

9 have several thing s. We would probably ask any elected

10 officials if they or their representatives would have and

11 _ comments they would want to make, any of the public interest

12 groups if they would have any comments they would want to

13 make. And then the Staff at some point later this morning.

14 will have a caucus to discuss among ourselves what we've

15 heard.

16 As was pointed out earlier, we do have

17 representatives of all of the key NRC offices from the

18 Director on down, of the Regional Of fice, the Office of I&E

19 and from NRR.

20 Maybe we ought to just proceed with your

21 presentation.

22 MR. K0 ESTER: I believe we will cover all the
,

23 items you spoke of, Mr. Martin and Mr. Eisenhut. You may at

24 the end want, us to elaborate on some of them because we
25 tried to condense this meeting, as was recommended by ycu

.

O
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~1 WRBeb 1 last week to Mr. Drown and myself, who is here. Any items

2 you would like further discussion on on any of the items you

3 have discussed, we can do that. But I bblieve we cover all

4 of the items that you have just brought,up during our
5 presentation. But you will have to wait until we get all

.

6 the way through them before-- .

7 MR. EISENHUT: Good.

8 I want to clear up my comment about condensing.

9 It'wasn't meant to condense in size as much as it was to
10 condense the issues. There are a lot of various documents

~

11 and correspondence floating along, and I thought it would be

12 appropriate for one time to go from the inception of the

~* 13 . problem, whatever that was, what was the origin of the
-*

. .

issue, June did you discover it, how did it come about', all
.

I4

15 ,the way through to the conclusion.

16 MR. KOESTER: That's what we have tried to do.

17 MR. EISENHUT: Okay.
.

18 MR. KOESTER: Mr. Rathbun.

19 MR. RATHBUN: As Mr. Koester said, I am Gene.

20 Rathbun. I am KG&E's manager of Licensing and Radiological

- 21 Services.

22 NRC requested that we -come here today to have one
'

23 last meeting concerning the welding of structural steel at

24 Wol f Creek. That welding was performed in accordance with
.

25 the American Welding Society code, AWS D1.1, ths 1975

.

6
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1 WRBeb 1 edition.

2 KG&E has a firm commitment to protect the health

3 and safety of the public. That is why we undertook the

4 extensive corrective action program that you will hear about

5 later, to evaluate the acceptability of the structural steel

6 welding at Wolf Creek. .

7 our secondary-inspection program efforts did find-

8 minor deviations that gave the appearance of a

9 higher-than-expected rej ect rate. However, the primary

10 reason for these rejects resulted from the augmented

11 reinspection philosophy that we used.

12- The vast majority of these deviations would not

13' be rejected by qualified AWS inspector unless they were
'

14. making the,,same type secondary inspection that we,made.

15 The fact that KG&E took a more conservative

16 approach during the secondary inspection does not in any wai.

17 invalidate the primary inspection.

*
18 The secondary inspection did identify also a few

19 joints in which some welds had not been made. These

20 primarily resulted from misinterpretations of the welding

21 drawing s and . not from any inadequacies in the inspection

22 pr,ogram.
'

23 While we strive for perfection, it must be

24 recognized that human errors can and-do occur. That is one

25 of the many reasons why we design and build nuclear plants

*
,

e
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~1 WRBeb 1 with so much-conservatism.

,

2 The primary objective of our overall corrective

3 action program was to assure that Wolf Creek is structurally

4 sound and wil1~not fail under accident conditions. We have

5 done that. In doing- so we also verified that the welding

6 was done,in accordance with the American Welding Society
<

7' code and our FSAR commitments.

8 As you hear, we did not limit our reviews in this

9 matter to welding alone. We also looked at other areas to

10 assure that they were also completed in accordance with4

11 applicable requirements and our FSAR ccmmitm'ents.

I 12 We had three of the 1eading authorities in
,

13- structural steel welding independently review our program.
,

'

14 Their r9 views ccncluded th*at we had done a very thorough,*

15 conservative assessment. They found nothing to question or

16 invalidate the conclusions we made. You will hear from each

17 of them today.
:

18 We firmly believe that the structural steel

19 record is complete and that our plant'is constructed,
,

20 testing is c'omplete, and we are ready to receive the
21 operating license for Wolf Creek.;

22 (Slide.),

:

23 The American Welding Society-- The American

24 Society of Mechanical Engineers Boiler and Pressure Vessel

25 Code, _ the ASME Boiler and Pressure vessel Code is

t
.
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1 WRBeb 1 incorporated into the Code of Federal Regulations.

,

2 Deviations from the Code must be approved by ASME in the

3 form of Code cases and then later adopted by you, the NRC,

4 in the form of revisions to Regulatory Guides 1.84 and 1.85.
'

5 The AWS code, however, is not part of the code of

6 Federal Regulations. This code is used by the engineer in

7 specifying welding in accordance with commitments made by

8 the plant owner in this Final Safety Analysis Report.
~

9 Deviations from the code are evaluated on a
:

10 case-by-case basis by the architect-engineer who either

11 requires physical plant corrections or decides that the

12 conservatisms in the design can accommodate the deviation.

13 Stated plainly here, final approval for AWS deviations is
-

.
,

i 14. done by the engineer.-
,,

,

15 (Slide.)

16 KG&E has discussed the AWS structural steel

17 welding issue several times in meetings with the NRC. The se

' 18 include many discussions that we held onsite with Region IV

19 personnel, at the enforcement conference that Mr. Martin

20 referred to that was' held in October at the Region IV

21 headquarters. Here in Bethesda we met in late November with

22 NRR and Region IV personnel, and as recently as our
,

'

23 completion status meeting that we held two weeks ago today

24 in Region IV.

25 KG&E had completed the extensive AWS welding

!

| .~

I
| .

I
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1 WRBeb 1 corrective action program we committed to in the enforcement

2 conference.
.

3 Documentation on AWS welding has been provided to

'

4 Region IV in several fo rm s . First, there was reports filed

5 pursuant to 10 CFR 50.55 (e). There was an interim report
,

6 and the final report that are shown on the Vugraph.

7 There was also a final report on our corrective

8 action program which was submitted on December 31st, 1984,

9 and then three weeks later we updated that report with some

10 additional information.

11 Additionally through verbal requests with Region

12 IV personnel we have provided supplemental information in

l'3 three different letters that are listed there on the .

'

..

14 Vugraph. .

15 We are ready today to summarize that information

16 and to answer your questions. We intend for the

17 presentation to be informal, and will entertain your

18 questions at any time. We will pause at the end of each

19 presentation for questions and would prefer, however, that

20 ' you ask your questions then.

21 (Slide.) .

22 To help you understand the flow of the rest of

23 the presentation and in the interest of possibly saving some

24 premature questions, I will now briefly run over the agenda.

25 First as you see, the introduction phase. The

.

6
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1 WRBeb 1 NRC portion is complete,.and mine is almost complete.

2 Next, a discussion on general design philosophy
.

3 will be given by Jim Ivany of Bechtel, and he will give an

4 overview of the plant's layout, its structural design, and,

; 5 the conservatisms in that design.

6 Secondly, Bill Rudolph will describe pertinent

7 features of the quality assurance prograIm and the precursors

8 which led up to the KG&E structural steel welding corrective

9 action program, and the elements that are contained within

10 that corrective action program. This material is basically

| 11 background, not too much of it dealing with the structaral

12' steel welding issue.

13 After that, John,Berra is going to describe the..,

~

14 history.'of our AWS. welding and explain what AWS welding

'15 requirements dre, and then outline KG&E's corrective action

16 management plan.

17 Next,. Jerry Brown will describe the engineering

18 evaluations done by Bechtel that he led.

19 Mr.-Koester, vice president, Nuclear,'will then

20 . introduce our three welding consultants, and then the

12 1 consultants, who are Mr. Reedy and'Drs. Fisher and Egan,

: will summarize their-independent review' activities.22

23 Finally, Mr. Koester will summarize our entire

24 1 presentation. ,

25 Are there any questions'on the material that I

4

(
.

1
i

!
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1 WRBeb 1 have provided?

2 (No response.)
, ,

3 Hearing none, I would like to introduce Jim

4 Ivany. He is the SNPPS project civil engineering superviscr

5 for Bechtel.

6 MR. IVANY: Good morning. My name is Jim Ivany.

7 I am the civil engineering supervisor of the SNPPS project
.

8 for Sechtel Power Corporation. My presentation will provide

9 you with a brief description of the facility and buildings,

10 and the conservatisms associa.ted within the design

11 philosophy, for the weld and structural steel connections.

12 (Slide.)

13 ,, The Wolf Creek Generating Station is located near

14 Burli'ngton, Kansas, and us~es a nominal 1150-megawatt

15 pressurized water reactor to generate power. It is one of

16 the standardized nuclear power plants that form part of the

17 SNPPS concept.

18 The power block-- Here is a slide which is in

19 your handout showing the general site features including the

20 main power block and the essential service water system
~

21 pumphouse which I'l1 be-talking about later.
.

22 (Slide.)

23 The power block consists of several buildings,

24 not all of which are safety-related Category 1 structures.

25 This slide shows shaded the Category 1 structures which are

..

!

.

!
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1 WRBeb 1 the reactor building, the fuel building, the auxiliary'

2 building, the diesel generator building, and the centrol
.

3 building.
;

4 In addition, one site-related structure is

5 safety-related and that is the essential service water

6 system pumphouse.

7 These buildings are all reinforced concrete

8 structures with exterior walls at least two feet thick and
'

9- roofs at least 18 inches thick. The reactor building shell

10 and dome are additionally post-tensioned with prestressed

11 tendons.

l 12 The structural steel framing of these buildings

13 - consists primarily of steel beams which support internal-

. . .-
.

14 floors and building roo,fs. Loads transmitted to the steel*

15 framing include those from floors, equipment, piping,
.

16 heating and ventilation equipment, electrical raceways,
.

: 17 laydown components and personnel. ,

'18 These loads are transferred to the _ walls or steel,

- 19 columns down to the foundation. -The steel framing-is

| 20 connected together and to embedded steel pipes which are

'
21 mounted in concrete walls and slabs.

22 (Slide.),

I 23 This shows you a sample floor plan looking down
t

24- . at the : floor which shows the relationships between sceel'
_

t 25 beams, columns, exterior and interior concrete walls.
.

*

* 4

.

..

.
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1 WRBeb 1 In the six Category 1 buildings there are over

2 11,000 structurally significant connections. These are

3 connections which provide support for safety-related

4 equipment and building components. Of these, approximately

5 44 percent were shop-welded by the structural steel

6 fabricators in their facilities; 35 percent were

7 field-bolted together in place by the constructor at the job

8 site. The remaining 21 percent consisted of field-welded

9 connections which are the subject of today's discussion.

10 In order to view the criticality of structural

11 steel welding in its proper perspective I would like to

12 review some of the conservatisms which are inherent to

13 * structural welded connections in' nuclear facilities.'

,

'
. .

Typically no credit was taken for this de sign14 -

15 margins when designing or analyzing welded connections. It

16 is important to point out that the engineering evaluation

17 performed by Bechtel to resolve the AWS field welding issues

18 did not utilize these margins which I am going to discuss.

19 (Slide.)

20 The standards used by engineers -and constractors>

21 in the construction industry for welding of steel are AWS

22 Dl.1 and AISE specification s . These are shcun in a little

23 bit more detail in the slide.

24 These codes are applied by the engineer in the

25 context of his design. As such, variations from code

.

9
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1 WRSeb 1 requirements in the constructed facility are readily

2 evaluated by the engineer, and the code allows for these

3 assessments of structural integrity.

4 ,The allowable stresses specified in these codes

5 are the same for nuclear facilities as they are for

6 commercial structures. The conservatism in this approach

7 becomes evident once,the bases for allowable stresses are

8 explained.

9 (Slide.)

10 Allowable shear stresses for fillet welds which

11 are the predominant type used for structural steel at Wol f

12 Creek are set at 30 percent of the weld metal ultimate

13 tensile strength. The ultimate shear strength of fillet
'

14~ welds is in the range "of 65 to 75 percent of the ultimate *

.

15 tensile strength.

16 (slide.)

17 This relationship is shown graphically on this

18 next sli.de which shows a stre s e- strain diagram for the base*

| 19 material used for structural steel and for the weld metal
i

20 that is used for structural steel welds at Wolf Creek. The
Q

21 allowable stresses that are used for design and analysis are

a level which is below the ul'timate capacity of thei 22 set at

23 . steel or the weld metal.,

;

; 24 It is' also important to point out that these

i 25 stress-strain curves and ultimates are minimum values. The

!

.

i
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1 WRBeb 1 basic allowable stress is based on a percentage of the

2 minimum values.

3 (Slide.)

4 Allowable stresses are specified at a level belcw

5 ultimate capacity for several reasons, including the

6 following load definition and variations in material s and
,

7 construction.

8 Load definition for commercial structures is a

9 matter of safety and econcmy. For nuclear facilities, load

10' definition is a matter of safety and conservatism.

11 For commercial structures, load definition is

12 based on a realistic assessment of maximum imposed loads and

13 are typically extracted from loca,1 building codes which use
14 national building' codes such as the bniform Building Code..

15 These loads include components such as live loads, wind

16 loads, snow loads, and seismic loads.
i

17 Although these loads are not expected'to be-

18 exceeded during the life of-the structure, the potential for

19 ' overloading does exist. The use of allowable stresses

20 provides for a significant margin to accommodate potential

21 overloads and variations in loads.

22 ' For nuclear structures load definition is based

23 on a conservative and ccmplete assessment of maximum imposed

24 loads and are developed based on a much more rigorous

25 investigation of expected loads than local building codes.

.

9
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1 WRBeb 'l Live loads, often in excess of 200 pounds per

2 square foot, are based on maximum concentrated laydown leads

3 during the life of the plant as well as during the

4 construction phase.

! 5 Wind and snow loads are based on recurrence

1 - 6 intervals which are more severe than for commercial

7 structures.
*

8 Seismic loads are determined frem geologic data,*

9 site investigations and detailed analytical models.

! 10 In addition, loads due to abnormal events such as

; 11 pipe breaks and loads due to extreme environmental events

12 such as tornadoes are also included as part of the design.

13 criteria for nuclear faci'lities. **

*- - -
.

.
.

i 14 .As such, the design. loads, are more conservatively
15 and completely defined and are therefore never expected to

)

16 be exceeded during the life of the plant, and the potential
; -

17 for. overload is virtually non-existent, .even though the same

18 allowable stresses as for commercial structures are used.

19 Therefore, based on load definition alone, the

20 use of code allowable stresses provides for a significantly

21' greater margin of conservatism in nuclear power _ plant

22 facilities than in other types _of construction.
~

23 The second item I mentioned is variations in

24 materials and construction, which include material
,

i 25 properties, construction tolerances, procedural departures,
i

|

| '. '

'

|

|
r
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3240 02 05 19
'l WRBeb 1 track performanceability, all of which are inherent to the

2 erection of any type of structure. However, the quality

e - 3 control programs that are in effect at nuclear facilities

4 assure that these variations are kept to a minimum.'

5 In addition, code allowables as I mentioned

6' previously are based on minimum mater.ial strengths wherea s -

7 actual material strengths are always higher.

8 (Slide.)

9 In the case of AWS welded connections, the weld

10 rod typically exceeds the minimum strength requirements by

11 20 percent or more.
,

12 What that means is that the ultimate strength is

13 20 percent'or more higher than that curve shows.
'

This same basic allowabla stress is used for the14 -

15 design analysis when we did the evaluation for this

l'6 particular AWS field welding issue. We did not increase our

17 allowables based on actual material strengths. These are

18 conservatisms that were retained. -

19 These are just a few of the conservatisms

'

20 associated with margins in the design of welded connections..

21 Additional factors of safety can also be demonstrated by

22 examining areas such as enveloping of multi- site

23 earthquake's,_ consequence considerations for non-critical

24 connections, and conservatisms in the design methodology.

; 25 I hope the foregoing sheds some light en'the-

i

I.
!

|

i
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1 WRBeb 1 reality of conservatisms which are the basis for safe design

2 of welded connections in structural steel for nuclear

3 facilities.

4 Large design margins exist in the ability of

5 connections to resist loads prior to compromising structural

6 integrity. When considering these elements, factors of
,

7 safety against failure can easily exceed 500 percent per

8 connection.

9 (Slide.)

10 In summary, when taken all together, the

11 conservative code allowables, the conservative definition of

12 loads, the conservative use of minimum material strengths

13 and minimized variations in materials and construction, when

14.. . combined with conservative enveloping of multi- site
.

15 earthquakes, conservative design methodology and consequence

16 considerations for non-critical connections, we r'ealize that

17 there are very large factors of safety against failure in

i 18 these structures.

19 Are there any questions at this point?

20 . MR. EISENHUT: Let me ask you a question on

21 something you said earlier.

22 You said there were about -- I forget the number,
,

,

23 on' the order of 11,000 or so structural steel wel'ds.

24 MR. IVANY: Structural steel connections in the

25 Category 1 structures.

.
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-2240 02 07 21
1 WRBeb 1 MR. EISENHUT: And of course the weld number is

2 much higher. And I thought you said the real focus is on

3 some fraction of those.

4 MR. IVANY: Okay. There are 11,000 , structural

5. steel connections in the six Category 1 buildings. Okay?
+

'
- 6 Of those, a percentage are shop-welded by the fabricators in

7 their facility. They are not field-welded connections. The

8 angle would be shop-welded to a beam by the fabricator.

9 A remaining percentage is field-bolted together

10 in the field with bolts, no welding at all. Okay? Tho se

11 two things' account for 79 percent of those 11,000;

i
12 significant connections in the structures. .

| 13 The remaining 21 percent are fieldewelded*

14 connection s'. They represent th'e population that was*

15 investigated in our inspection program.

16 MR. EISENHUT: And at some point in some step of

17 the presentation you will explain then - if the question, is

: 18 really a question over missing . records of field welding, you
i

| 19 will explain why you don't have a similar concern over any
.

i

| 20 other aspect, for example, missing records of welded joints

21 or missing records of shep-fabricated welds, et cetera.
I
'

22 I take it from what you are saying that you have

-23 'made the jump now from the 11,000 connections down to the

24 about 20 percent. At some point you ought to explain why

25 .you are' convinced that-the question of the missing records.

|

'I
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1 WRBeb 1 only relates to these field structural steel welds.

2 MR. IVANY: That will be addressed in one of the
s

3 future presentations and 'i~f it is not sufficiently clear, we

4 will clarify it after we are done, if there are any specific

5 questions.

- 6 MR. DENTON: I think you are giving us a lot of

7 background that we're all familiar with, but let me ask one

8 question about three things that Darrell mentioned.

9 You have looked at conservatisms in shop welds,

10 field welds and bolted connections. Are they the same

*

11 conservatisms in all three classes? Or how would you

12 characterize the level of conservatism? ,

13 MR. IVANY: I would characterize the level of
,

14 conservatism in them all to be equal . These are
.

15 conservatisms in design philosophy for structural steel.-

'16 some of the specific things about welding obviously don' t

17 relate to bolting, and so on, but these conservatisms in

18 terms of load definition, variations of material and

19 construction as well as the other items down here are not

20 specific to the field welding issue except that they all,

21 apply.

22 They also apply to a 16t of other areas of,

23 design.

24 I don't know if that answers your question.
2

25 When you design concrete structures you've got

!.
>

-
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1 WRBeb 1 similar conservatisms which are inherent to the design

'

2 philo sophy .
,

3 MR. LIAO: You show a strese- strain curve in

4 which you have a basic elemental stress. Can you explain to

5 us the basis of specifying the basic allowable stress?

6 MR. IVANY: The basic allowable stress is a

7 function of the ultimate tensile strength of either the base

8 metal or the weld material.

9 MR. LIAO: In this case what exactly--

10 MR. IVANY: Thirty percent of the ultimate

11 tensile strength of the wel'ded material . That's the
.

12 allowable tensile stress.

13 If there are no other questions, Mr. Bill-

hudolph, the quality, ass'ranc'e manager at Wolf Cre.ek, will14 u-

15 now provide you with. details relating to the q.ality.

16 assurance program and corrective action.

17 MR. DENISE: Jim, you've mentioned twice about

18 the enveloping seismic loads. Do you recall what the

19 controlling plant site was in the SNPPS design?

20 MR. IVANY: The SNPPS design envelope was a sa f e

21 . shutdown earthquake as committed to in the ' Final Safety

22 Analysis Report is at a level of .2Og. Wolf Creek is at
,

23 .15g.

24 Mr. Bill Rudolph.

25 MR. DENTON: Could we ask a question of a

.
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2 WRBeb 1 previous speaker?

2 Just to follow up Dick's que stion about the.

3 seismic design, how important is seismic design loads in

4 this particular issue we're discussing today?

5 MR. IVANY: It depends on where you are.

6 Obviously there's a lot of structural steel in these

7 buildings. Certain structural steel is controlled by

8 seismic considerations, and for certain structural steel,

i 9 seismic considerations are not the critical load

10 combination. It might be pipe break; it might be heavy
,

11 equipment laydown areas during construction.

12 There are some areas that are controlled-- As a

13 pe rcentag e-- I would not want to, you know, estimate right *
.' -

. .

14 here what percentage of the structurai steel welding is
,

15 controlled by seismic.

16 MR. DENTON: Well, can you take a case where

17 there was a missing weld and discuss to what extent these
'

18 con'servatisms apply at that place? .Take the pressurizer.

19 Weren't there some missing welds on the pressuriser?

20 MR. IVANY: Okay.

21 MR. DENTON: Could you characterize to what

22 extent your previous general discussion wou'1d apply in that

! 23 location?

24 ,M R . IVANY: Okay.

25 The pressurizer support-- Specifically the most

.

!
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'2240-02 11' .
25=

: 2 - WRBeb- 1 . critical leading condition for the pressurizer support I
i

2 believe was a combination of pipe break, loss of coolant

+ 3 pipe break at the pressurizer which created overturning and

4 ' torsional loads on the pressurizer combined with safe t

| 5 shutdown earthquake ' loads.

6 And the conservative definition of " load s"-- I

7 would have'to go-back to Westinghouse to see how much
,

'

8 conservatism there is in their pipe break loads and their
,

*

9 safe shutdown loads. They're the NSSS supplier. But we use
1

10 their loads which are typically enveloped for several

i 11 'different conditions, so those loads in themselves may in

I 12- fact be enveloped. I'can't speak for them because I.didn't
i

*

.13 generate those' leads..
.

I 14
'

We did not redded those loads or cut back . on that-

,
,

! 15 load definition, so we have a. conservative load definition. .i
>; .

16 "The code allowables we used based on the loading combination
,

17 would be a function of that basic al'lowable stress.'

18 We used minimum material strengths for evaluating '

) 19 .1C ue -- setting the allo $' ables at a level below ultimate.
!

'

-

| 20 The quality control program that is in effect

21 verified minimum variations in materials and construction.'
22 We'did 'not.take advantage of enveloping of 'j.

f. 23. multi- site earthquakes. 'We used th'e envelope that
4

i 24 Westinghouse gave to-generate the sa f e shutdown earthauake s .
'

i

25 Conservative design methodology is always 'there.

:

!

, .

<
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1 WRBeb 1 That's the conservative assumptions made in the

2 actual analytical approach.

3 The consequence considerations we did not

4 utilize, in other words, the consequences of one of those

5 connections actually failing. We did not use that margin.

6 So basically all of these things apply in,

7 different contexts to structural steel welding. Those-

8 margins are there. ,

9 MR. KNIGHT: A point of clarification.

10 You mentioned the SNPPS seismic design level

11 being .2g, the site specific for Wolf Cr'eek being .15g.

12 Do I remember correctly there are some

13 site- specific structures that are designed at.a lower level?
,

*

14 MR. IVANY: That',s- correct . .

15 MR. KNIGHT: Are those all concrete or are they

16 structural steel?

17 MR. IVANY: The essentially service water

18 pumphouse is a reinforced concrete structure but it does

19 have some internal steel framing with field-welded

20 connections.
Q

21 MR. KNIGHT: Those were designed to the .15g

22 level, site- specific?

23 MR. IVANY: Correct.

24 MR. DENISE: Jim, let me belp you a little bit
,

25 with Harold's que stion.

t

u
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2 WRBeb 1 He was trying to find out from the Bechtel side '

2 when you designed the structure, when you were given those

3 loads of pipe whip or pipe break forces combined with

4 seismic forces, whether you knew -- Let me take the

5 pressurizer supports -- whether you knew which one of those

6 loads controlled, or what percentage came from which part,

7 not the question of,whether Westinghouse gave you a

8 conservat'ive number or anything but you did apply those

9 loads to the structure and you designed the structure.

10 MR. IVANY: Correct.
'

11 MR. DENISE: If you had 50 percent of the load

12 that ants due to pipe break and 50 percent of the load that

13 was due to seismies or seismic was more controlling, I think
,

. .-. .
.

14 that's'the thrust of the question.
, ,

15 MR. IVANY: We've got a number of load
,

16 combinations for all structures that we have to consider.

17 We consider all load components you are talking about

18 there. When we get loads from, for example, Westinghouse

19 for the pressurizer, what we would do, we don't get just one

20 load, we get a series of loads and load combinations from

21 them.

22 We then take those leads and make them a part of

23 the design criteria for that structural steel, combining it

24 with whatever other leads we know of.. We establish a load

25 set of combinations.

..
.
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1 WRBeb 1 Typically if there are load combinations that

2 appear to be at the more critical level, we would analyze

3 all those load combinations on the steel to ensure that all
4 of them are sati s fied . Only one may be critical for a

5 particular connection, and for the next connection over is

6 might be a different load combination that governs. But we

7 would take into consideration all of the load ccmponents and

8 combinations that Westinghouse supplied us, together with

9 any additional loads that we have in that area.

10 I don' t know if that answers the questions.

~*
MR. DENISE: Let me see if I make sure I11 -

_

12 understand you.'

,

j 13 I think the answer that I'm receiving is'that you*

|
*

. .

14- don't have any oY that speelfic information here today to*

15 speak to any particular joint today, but if we were

16 interested in following it up, you could tell frcm your

17 records what went into the design and look at it on a

18 joint-by- joint basis. There is no general answer that you

19 can give that applies.

20 MR. IVANY: Yes.

21 MR. DENISE: Is that correct?

22' MR. IVANY: That's a general answer but tha t ' s

23 correct. We can icok at any particular joint, any

24 particular connection, and get the full basis for the lead
'

25 definition on them, and what is critical.

.
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'2 WRBbur 1 (Slide.)

*

2 MR. RUDOLPH: My name is Bill Rudolph, and I am.

3 the Quality Assurance Manager for Wolf Creek.

4 I am going to discuss the corrective action

5 program to nullify KG&E quality assurance, which led to a

6 detailed management action plan for the resolution of the

7 AWS welding concerns at Wolf Creek.

8 MR. EISENHUT: Before you go on, the standard

9 question I ask OA managers, can you describe, first, how
'

10 long you have been a OA manager, what your background is?

11 MR. RUDOLPH: Absolutely.

12 MR. EISENHUT: Were you the OA manager at the

13 time the problem occurred as well as in the regime now?
, ,

.. .

MR. RUDOLPH: Let me tell you my credentials and1*4 -

,

15 the time period that they pertain to, and I think the

16' presentation will answer that question.

17 MR. EISENHUT: If I am getting ahead, go ahead.

18 MR. RUDOLPH: My credential s are not part of my

19 presentt. tion.

20 - I have a Bachelor of Arts Degree in physics and

21 mathematics that I received in 1971 from a small college in

22 Pennsylvania.

23 I have a Master of Arts Degree in education frcm

24 the University of Pittsburgh, which I received in 1974.

25 I have a Master of Science Degree in nuclear

.
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2 WRBbur 1 engineering, which I received from Carnegie Mellon

2 University in 1975-76 time period. I forget. I could find

3 out real fast by looking at my resume.

4 (Laughter.)

5 I have a senior reactor operator's

6 certification. I am a lead auditor, certified ANSI

7 N.45.223, and I have been in the business for about 10

8 years, four of which have been in the quality assurance

9 business. I have been quality assurance manager at. Wolf

i 10 Creek since April of 1983'.

11 So I have two Master's Degrees, two Bachelor's

12 Degrees.

13 MR. EISENHUT: As we go through, you will index
. .

.

14 ,the history.of the problem in a later part of the

15 presentation?

16 MR. RUDOLPH: If my presentation doesn't satis f y

17 your curiosity, I can provide you more information.

18 (Slide.),

19 Federal law, specifically 10 CFR 50, Appendix B,

20 requires every application for a construction permit and
,

21 operating license to establish a quality assurance program,

22 to be applied in their design, fabrication, construction,
.

23 testing, and operation of their facility.

24 KG&E's quality assurance program has established
4

25 and implemented these requirements to provide the utmost

.
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1 WRBbur 1 confidence that Wolf Creek will operate safely and

2 reliably.

3 One of the main elements of the Wol f Creek

4 quality assurance program pertains to the prompt

5 identification, control, and resolution of hardware and

! 6 programmatic deviations. Multiple levels for the

7 identification, control, and resolution of hardware and

8 programmatic deviations exist at Wolf Creek and extend from

9 the quality assurance program implemented by major site
4

10 contractors to the quality assurance program implemented by
.

11 Kansas Gas & Electric.

12 Initially, a comprehensive system or plan and

13 periodic audits and surveillances implemented at KG&E to*

*
- -

, , ,
.. .

14 verify compliance with all aspects of the-quality assurance

15 program End to determine the effectiveness of that program.
16 The individuals performing these evaluations have sufficient

17 authority and organizational freedom to identify problems,

18 initiate, recommend, or provide corrective actions, and to

19 verify the effective implementation of these corrective

20 actions.

21 Whenever a hardware or programmatic deviation is

22 identified, the responsible organization is required by our

23 OA program to initiate the appropriate documents to resolve

24 the concern. These documents have specific titles ba sed en

25 the type of deviation.

.
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1 WRBbur 1 For example, hardware deviations are addressed on

i

2 nonconformance reports. Generic broad scope deviations,
;

3 either hardware or programmatic in nature, are typically;

4 resolved by initiating a document called a corrective action

5 request, or simply what I will refer to in this presentation

6 as a CAR.

{ 7 These corrective action documents and the

8 programs that govern their use are formally structured and
,

9 ' systematically applied and represent a significant
4

i 10 ' contribution to our overall quality assurance program.
4

11 (S lide . )
i
i 12 As a result of welding deviations identified at

13 another nuclear plant, a v.ariety of actions were taken by
,

'

14 our constructor, Daniel,Inte'rnational ' Corporation, which
15 subsequently led to- the initiation of several Daniel

16 corrective action reports to address these generio
'

17 deviations. These corrective action reports were limited in

18 scope and did not address some of the welding concerns,

19 which will be discussed today.

20 In July of 1984, the NRC established a task force

21, to assure that that timely completion of the NRC's

22 construction inspection program at Wolf Creek. During these

21 inspections the NRC developed some concerns with the

24 resolution of two Daniel corrective action reports

25 associated with AWS D-1.1 sa fety-related structural steel'

.

. .
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1 WRBbur 1 welding.

2 As a result, KG&E performed a reevaluation of

3 these Daniel corrective action reports. This reevaluation

4 involved document reconciliation and ILmited weld

5 reinspections. As a result, a potential 50.55(e) was

6 reported to the NRC.
~

7 This reevaluation plus additional substantial

8 comments provided by senior NRC task force members resulted

9 in the development and implementation of a comprehensive

10 corrective action program. This corrective cction program,

11. known as KG&E QA Corrective Action Request 19, or simply
.

12 CAR-19, was issued in the KG&E'd'6nstruction organization for
,

i 13 their action. KG&E construction then developed a
.

14 comprehens:.ve management action plan to resolve the findings
,

15 of CAR-19.
.

I

16 MR. MARTIN: Let me back you up to your first

17 box. I am going to play some of your words back on you.

18 You have the corrective action reports, weld.

'9 deviations and record retrievability. What timeframe are we.

,

10 talking about? Are we -- is this the appropriate point to

21- address, if you will, the history of when did you get your

22 first indications of MSSW problems?.
_.

23 MR. RUDOLPH: That time period is February 195:.

24 MR. MARTIN: 2/837

25 MR.' RUDOLPH: That is correct.,

.

.
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2 WRBbur 1 MR. MARTIN: Okay.

2 MR. EISENHUT: You also, as I understood, said

3 the reason you undertook that was because of information

4 that had been developed at another facility?

5 - MR. RUDOLPH: Yes, sir.

6 MR. EISENHUT: So I take it, then, in the absence

7 of that information from the second facility, other

8 facility, you would not have becn going down this path, even

9 in the first place?

10 MR. RUDOLPH: Yes, we would have.

11 ~ MR. EISENHUT: Then there must be another origin

*12 o f -- ,

13 MR. RUDOLPH: There are precursors to that.

MR.' MARTIN: Is this the time to discuss those14* . -

15 precursors?

16 MR. RUDOLPH: We can if you wish.

17 MR. MARTIN: Do you have it in your presentation

18 to discuss the precursors later?

19 MR. RUDOLPH: Absolutely.
,

20 MR. KOESTER: The backup information we have with
.

21 you.

22 MR. MARTIN: I think this is the time then.

23 Quite frankly, I recognize _that typically in the

24 discussion of a licensee's OA program that you use word s
'

25 like " prompt," " comprehensive," "to look at all aspects,"

. .
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1 WRBbur 1 and " appropriate resolution."

2 Now, I am looking at something that is a

1 chronology, a February of ' 83 to a July o f ' 84 time f rame ,

4 and then on through.

5 What I would like to go back is look at the

6 precursors, and then let's talk about how did it work and

7 where did it not work so that we can start this discussion

8 that we asked about before.

9 How do you know that it ha s not pervaded into

10 'other areas of your activities, and what assurance do you

11 have and therefore can con'vey to us that it has not or hac,

12 and what you have done in those area s?*

13 MR. RUDOLPH: We can do that.,

*

*14 MR. KOESTER: 'I was just asking some of my folks

15 * if we thought any of the other presenters covering this --

16 and what we will show you here now I am sure Region IV ha s

17 seen it. I think it was in our enforcement conference
4

-

18 presentation.
! .

,
19 MR. RUDOLPH: We presented this~ information. I

20 know I have personally two times before.

21, (Slide.)

22 There are precursors, and then beginning in

23 February of '83 my_ presentation addresses what happened from

24 that point in time to the present.
,

25 The precursors prior to February of '83 were

,

a

5
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2 WRBbur 1 initiatives that KG&E took which in and of themselves

2 identified and resolved concerns which were indirectly

3 related to the concerns associated with AWS D-1.1 weiding of

4 structural steel.

5 However, an important point to make is had we not

6 done .this pre' cursor investigation and work, we still would

7 have identified the problem in the March- April time pericd

8 of '83, and I think that will beccme apparent.

9 MR. EISENHUT: Can you just help me, though, with

10 this point? How would that -- how would you have gone dcwn

11 this path to resolve these? You are starting in early '83.

12 If you had not gone down this path, because of the problem

13 of the facilities and then the NRC task force, how would you
,

,

" *

,14 hav,e gotten.on that pagh?-
.

15 MR. RUDOLPH: I will answer that by going through.

16 this slide.

17 MR. 'DENTON: Why don't you walk us through this,

18 assuming that most of us have not seen this?

19 MR. RUDOLPH: I would be happy to do it.

20 MR. DENISE: Denton.

'

21 MR. DENTON: I would be interested to know what*

22 the other facility was. Is that a facility built by Daniel,

23 so that you don't keep it a mystery?

24 MR. RUDOLPH: Let me begin with my presentation,

25 and I will fill in these gaps that you want to be informed

.

.
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1 WRBbur 1 about.

2 In September of 1980, a concern was identified at

3 another project, another project with Calloway. It was

4 built -- it was designed by SNPPS, the same participants.

5 The concern involved undersized socket welds

6 which are a type of fillet weld, as you know.

7 We performed a sample inspection as a result of

8 being informed of this concern to determine if a similar

9- concern existed at Wolf Creek. This is good QA practice.

10 We were aware of the concern. We wanted to become

11 knowledgeable of that concern, as 'is apparent in our

12 facility.

13 At that same time, Daniel initiated a corrective

'14 ' act' ion repor$ called Daniel CAR-7, which wa s i s sued a s a *

. 15 result of this sample inspection program. A 100 percent

16 reinspection of socket welds on small bore piping was made

17 prior to June of 1980.

18 The reason we did that is because the inspection

19 technique had been changed. The inspection technique on

20 socket welds had been changed from a ISO-degree inspection

21 technique to a 360-degree inspection- technique.

22 MR. DENISE: Let me clarify _to be sure that we

23 all understand what_you said.- There was a 100 percent

24 reinspection of the small bore welds which were made before

25 June '807

.
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2 WRBbur 1 MR. RUDOLPH: Yes, sir.

2 MR. DENISE: The reinspection was not before June

3 '80; the reinspection wa s --
,

4 MR. RUDOLPH: It was made prier to June.

5 In March of 1981. This slide says March of

6 1980. That is a typographical error. It should be 1981.

7 Some mechanical, structural, and electrical ;

8 deficiency reports were written by Daniel. While installing

9 fireproofing, they noticed that there was some concern in

10 those three areas.

11 The mechanical and structural deficiency reports

12 were closed in May of 1981 because of the corrective actions

i 13 taken a-' the significance, which was minor in that degree.
, ,

14 The. electrical deficiency reports, or "the probl, ems
,

15 identified on those deficiency reports were addressed by a

16 subsequent Daniel corrective action request which was called
,

17 CAR-9.

18 MR. EISENHUT: I am still thinking about the
i

19 first item.

20 When you had undersize'd socket welds and went

21 through the overall reinspection program with a 100 percent,

22 as discussed, did you at that time submit a 50.55(e) report

23 'or any kind of report to the.NRC?

24 MR. RUDOLPH: Ab solutel y.

[ 25 MR. EISENHUT: Help me also understand the

,

i

.
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2 WRBbur 1 corrective action reports. Are those reports the kind o f

2 reports -- have you submitted those to the NRC7

3 MR.' RUDOLPH: I don't typically submit deficiency

reports and nonconformance reports to the com$ission unless.4

5 they are requested specifically. The residents have full

6 capability to -- of cour se, as you are aware o f -- look at
,

-

! 7 those deficiency reports or nonconformance reports at their

8 leisure.

9 MR. EISENHUT: And at that time did you focus on

10 what the cause of the problem of the deficiencies in the,

;
. .

Do you know whether -- when you did the11 socket welds was?

12 evaluation and had the corrective action report, did you

; 13 focus on what the cause of the probl,em wa s?
,

-
. ..

14 MR. RUDOLPHi Yes. The Daniel cdrregtive action*

i 15 report that was' generated as a result of these deficiency

16 reports' identified the cause,~took.the' appropriate

17 corrective action, and also took action to prevent-
..

; 18 recurrence.*

j 19 So it.was a full scope application of the CA
i

20 program.

[ '21 The actual cause -- John Berra, - who .wa s Vice

22 Pr'e sident of Daniel '-- do ' you' remember or ' recall what the. '~

23. actual,cause of those deficiency --

24' MR. BERRA: No, I don't. . They weren' t -- I know
;

25 they didn't relate to missing records. I den't. recall.

|
.

i

,

h
* s

('
I ,

i.

!
, , . , . - -. , . . . , , . .,-,.:_., ..

-



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

s

o

i

2240 03 12. 40
1 WRBbur' 1 MR. RUDOLPH: Like I said before, the deficiency

i. 2 reports were based on the . fact that the inspection
,

3 philosophy had changed. That was the cause.

4 MR. EISENHUT: The cause of -- can you help me?

5 Very simply, when you did this you found, I take it, some

6 deficiencies, a certain percentage of deficiencies as a

7 result of the 100 percent reinspection of that group of'

8 welds.

9 Can you give me an indication, roughly?- Wa s it a

10 small number of problems found, a 'large number of problems

11 found?

! 12 MR. RUDOLPH: What we did -- I don' t know if this

13 will address your concern, but what this basically ends up
!

*

'

14 do'ing is my organization generated the surveilla'nce, whic'h

15 is the nex block in the progression of events. That-

16 surveillance went back and looked at these deficiency

'
17 ' reports in those three area s -- the mechanical, structural,

18 and electrical areas.

19 The intent in writing that surveillance report

20 was to identify any adverse (trends. There were no adverse
! .

21 trends identified -in' the mechanical- structural area;

22 however, there was an adverse trend in the electrical area,

23 and that' adverse trend was corrected as a result of Daniel

24- initiating CAR-9.
,

25 MR. DENTON: I think with the benefit of

|
I

!:
i .-
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1 WRBbur 1 hindsight, was there anything in that review that could have

2 led you 'to. forecast the structural problem?

3 MR. RUDOLPH: No.

4 MR. DENTON: So you don't think that that relates

5 to the next problem that cropped up?

6 MR. RUDOLPH: That is correct. I do not believe

7 that they relate to the next.

8 MR. DENTON: Maybe if you go through the

9 chrcnology, which goes back quite a ways, you might tell us

10 where it does begin. So if we had known then what we know
,

11 today, we could have fixed it years ago.
'

12 I guess that is what I am interested in, in your

13 conclusion as to whether that was possible or whether it wa s
. . .

. .14- one of' these things that really wasn" t known. .

15 ~ MR. RUDOLPH: As I go down through here, I think

16 you will see the transition and the sequence of events,

17 thought processes, and so forth, that led us into

18 discovering this miscellaneous structural steel situation.

19 So on September 1981, ' Daniel initiated CAR-9,

~20 which were part of the corrective actions associated with

I21 our surveillance report, KG&E s Surveillance Report
'

22 No. S-372.

23 - In the August; time period, 1982, Daniel initiated

24 another corrective action report, CAR No.'19, that' required

25 a 100 percent reinspection of-fillet welds made prioroto

.
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1 WRBbur 1 April 1, 1981 on ASME and special scope pipe hangers.

2 What we did in April of 1981 is we went and

3 retrained our quality control inspectors, and that CAR wa s ,

4 generated as a result.

5 At that point in time -- and this is -the

6 transition, gentlemen, I think you are concerned about -- at

7 that point in time DIC Daniel then gently questioned, if we

8 had a. concern in the ASME and special scope areas, did we

9 also have basically the same concern in the AWS D-1.1 area,

-10 and that is the critical point. Everything prior to

11 February of 1983 were precursors. We went from socket welds

12 to fillet welds to ASME and special scope welding.

13 Then logically one would assume, or could assume,

14 if a'pplying: jud clously the qua'lity assurance program, do we*

,

15 have a concern in another area? But that is the
'

'16 transition. We. asked ourselves and we took the initiative

17 and investigated another area, and that other' area was AWS

18 D-1.1. .

19 Is that clear on that transition?

20 MR. KNIGHT: To clarify for me, so I would

21 understand that, one, there were some deficiencies in welds

22 of various types:. two, .you _ discerned that you weren't

23 finding those as readily as you should have been~ finding

24 them. That led you to retrain inspectors.

25 Is this what I am hearing?

I
.

l.
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2 WRBbur 1 MR. RUDOLPH: Yes. We retrained our inspectors,

2 basically because we had some concerns in the area of fillet

3 welding.

4 MR. KNIGHT: Okay. But the two facts are

5 pertinent. One, there were -- the crafts were performing,

6 if you will, some unacceptable welding or welding with

7 deficiencie s?

8 MR. RUDOLPH: Not to a significant level.

9 MR. KNIGHT: Okay, but some?

10 MR. RUDOLPH: Yes. The answer is --*

11 M,R . KNIGHT: I am not debating that point. I

12 just want to be clear in my mind. Okay?

13- And the 1.arger point really being, and the whole
.

14 . reason we have inspectors, is that they were not being

15 picked up with the acuity, if you will, that we would

16 desire, and you then retrain and at that juncture would have

17 assumed that you now had the' process under control?

18 MR. RUDOLPH: Yes.

19 MR. KNIGHT: That was prior. to -- but that is the

20 point I would like clarified. Was it prior to or in some

21 close conjunction, where you said, well, we had better look

22 a,t some other . areas?

23 MR. RUDOLPH: That is correct. About a year --

24 April of '81.

25 MR. KNIGHT: Okay, and then at that juncture,

.
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2240 03 16
' 44

2 WRBbur 1 you started looking at other areas?
.

2 MR. RUDOLPH: We began looking at other areas, in

3 essence, . in August of '82. In other words, we' looked at

4 ASME and special scope, and then we decided to look at AWS

5 D- 1.' 1, and that occurred in 1983, February of 1983. We

6 performed --

7 MR. KNIGHT: So this was a transition ' period, and

i
8 during that year and a half or so you were looking --

9 MR. RUDOLPH: Well, we continued to construct and
. .

10 da our job as we had.-
_.

11 MR. THOMPSON: Would you give me some feel for

} 12 the scope of this training that you put your inspectors back
!

-13 through? Was it a week long? .How many inspectors were*

'

14' ' involved? What. level of * deficiencies were you trying' to .

15 addre s s?
4

16 MR. RUDOLPH: I can't specifically address that,

17 John. Berra may be able to.

18
'

MR. BERRA: I don't recall the number. It was
,

19 all the welding inspectors at the jobsite. I don't know how
,

20 many there were at that time. They were put through a

21 program, a certified program, in accordance with
|
'

22 ANSI-45. 2. 6, which determine s how you - the qualificatien

i 23 for inspectors.

24 So it was one of our certified programs,

25 according to AMSE, the.t we pet the inspectors through.1

t

*

i
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:1 WRBbur 1 MR. THOMPSON: So you ran the program? Daniel?

2 MF. . BERRA: Daniel ran the program.

3 MR. THOMPSON: And how long a program was it?

4 Was it a week long, two weeks?

#
5 MR. BERRA: It would not have been two weeks

.

6 long, but - I don' t know how many days it wa s.

7 -Remember that these inspectors were already

8 welding inspectors, and it was certain aspects of the

9 inspection criteria that was unique.

10 So this was not taking, you know, somebody like

11 .me, who was not a welding inspector, and trying to turn him

12 into one. This was taking inspectors and enhancing his

13 training.-
. .

-. .
*

14 MR. THO,MPSON: Did you go back and look at their

15 previous qualifications and training to validate or verify

16 for yourselves that these ' people did have those

17 ' prerequisites that you thought they hadr that is, have '

18 assurance that these inspectors had the appropriate _ training

191 and that they just had one area , of deficiency and that

20 therefore your training only needed to be. focused on that

21 one particular area?

,22 MR. BERRA: The retraining was not inspector
.

23 specific. It was project spccific. In other words, we

24 didn't train Joe for one thing and Harry for .another.

25*- There were some changes in the inspection

.

e

9,

.-
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3 WRDbur 1 criteria we were using, and therefore we trained all

2 inspectors to that criteria.

3 Previously those inspectors, according to A::SI,

4 their education, their background information, prior

5 experience information, and their examination information is
,

6 part of their ' file in accordance with that code in

7 certifying those people to inspect.

8 So we have all that data on their background

9 already. .

'

10 MR. THOMPSON: So you are saying you did not

11 reverify, is that correct?

12 MR. BERRA: We did not recontact their colleges

13 and high s,chools..

. . . ,,,

14 MR. THOMPSOll: Do you originally contact the

15 colleges and high schools, or do you accept that on face

16' value?

17 MR. BERRA: There is a verification process. I

18 personally can't tell.the exact steps that took place there,

19 but there is a verification of experience and education.

20 MR. RUDOLPH: Let me address from a general

21 context how. I think where you are ecming from is do you

22 have reason -- or do we, the utility, have reasonable

23 assurance that the people that are doing our quality control

24 inspections -- do they possess the requisite requirements

25 with1n AliSI N-45.2.67

.

|

|

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



- .

.

.

2240 04 02 47
2 URBbur 1 The answer to that question is we do have that

2 assurance, and I will tell you why we do.

3 When an individual is initially certified, he has

4 minimum educational background requirements to meet and also
'

5 experience level and capability requirements to meet. Those

6 are established right from ANSI N-45.2.6.

7 When an individual is brought into the program

8 and certified -- qualified and certified as an inspector,

9 there are two things that happen. T} organization that
10 certifies them does a background check to make sure that

11 they can meet those requisite requirements.

12 In addition to that, the instructor in this

i 13 particular case, Daniel, has a quality assurance program
,

l'4 consisting of a quality assurance organization which audits

| 15 that' process to assure the management of Daniel and the

16 management of KG&E that that process is being performed in
!

17 accordance with the requirements.

18 Ir. addition to that, a second layer of auditing

19 occurs in that my organization not only looks.at the

20 auditors within the Daniel organization but.looks at the

21 certification process that those auditors looked at, and the

22 certification process, independent of those auditors, are-

23 audited by my organization.

24 So in the case that we are talking about here, we
'

25 are talking about not decertifying previously certified
.

0
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1 WRBbur 1 auditors or inspectors. We are talking about enhancing

- 2 their certification; in other words, providing them

3 additional training, which allows them to do inspections to

4 a larger number of attributes, inspection attributes.

5 Now, there is another point that will address

6 your concern. These people were not certified or allowed to

7 do inspections for five years without additional training

8 and without recertification. So there is a continuous

9 process to assure ourselves and for Daniel to assure

10 themselves that the people who are doing these inspections

11 are adequately trained and qualified and certified.

12 MR. THOMPSON: So to identify the training need,

13 that they have previously, it was based on the development-

... ,

*14 of a new inspection technique'or-defici*encies tha*t they had?,

, ,

*

15 I am still not quite clear.

16 MR. RUDOLPH: The change in inspection technique

17 precipitated the need for us to do training to qualify and

18 certify those inspectors to that technique.

19 HR. THOMPSON: But these people were accepting
*

20 welds that had deficiencies in them, I. guess --

21 MR. RUDOLPH: No, I don't believe that was the

22 case. No, sir.
!

23 MR. EISENHUT: I' guess I:am lost a little bit

24 here. As you went down the sequence of events, starting

25 from the socket welds through a number of other iterations,

.

.
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2 WRBbur 1 it appears you are telling me that there was a reject rate,4

2 so to speak, after the inspection performed on the welds:

3 that~is, a certain number of them?.-

*
4 MR. RUDOLPH: A certain number of rejects.

5 MR. EISENHUT: I guess one thing I would l'ike to

6 get at a later time is the kinds of percentages we are
'

7 talking about,'the various different efforta down the line

8 where the welds just weren't up to snuff.

9 I think that is Hugh's point. The welder was

10 accepting their doing it. He was accepting it. It was

11 being inspected, yet it was going through the system and at

12 a later time found to be -- through a 100 reinspection in

13 some areas, found to have problems.
* '

14 And then if ,I follow the sequence of things --*

i 15 and this really goes back to Harold Denton's questions -- in
'

16 hindsight, when you look at this as a family, is it saying

17' that -- hindsight is always 20/20 -- should we now be saying
18 if you looked at all these as indicative of what I will call-

19
, the welding problem in a number of areas, not ultimately in
J

20 just the MSSW area, but it was clear the number of welds
%

21 didn't stack up to the sta'ndard ultimately?.
,

22 MR. KOESTER: May I interrupt for just one

23 moment?

24 I believe beforo we are through here today that.

'
25 we will speak thoroughly to -- when we go back on a 100

.
.
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2 WRBbur 1 percent inspection.

'

2 . 'If we do not satisfy that requirement when we get
>

3 through with our presentations, then we can discuss this

4 further, but I do think on original inspections and

5 subsequent inspections after that, that there is a different
,

6' philosophy that I think anybody might take.
'

7 I don't know whether -- Bill, do you....
+

8 MR. RUDOLPH: The answer to the question -- I

9 think that answer will be given in the presentation and

i 10 become obvious. If it doesn't, then I will try to elaborate

11 on it, or some other member of the staff will elaborate on

12 it.

,13 MR. KCESTER: Not only here, but on any
.

reinspection'o'r s'condary inspecYion that you do.'

| 14 o.

15 MR. EISENHUT Right.2

,

16 Please don't misunderstand, I am not questioning

17 the judgment as much as I am trying to understand the
;

18 judgment. .;

19 MR. RUDOLPH: I appreciate that.

20 I am trying to recall what I have read on the
.

21 subject because I wasn't there at the time.
.

22 The fillet welds, I believe -- which scme pecple

23 don't refer to as fillet welds because they refer to them as

24 socket welds and small bore piping, but they look like a
~

'

25 fillet weld -- the method used in taking the measurements

'
i

.

>
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4 WRBbur 1 , was a 4-point measurement. We changed that to a 100 percent

2 measurement. Although, as I will point out, not required by

3 ASME or any other code to take 100 percent, we changed that

4 to that.
.

5 That type of measurement would and did yield

6 different results.than the 4-point measurement. That was
.

7 the socket weld program at that time.

8 We went to a 360-degree -- I don't believe it was
,

9 called 180 versus 360, but a 4-point versus a 360. You take

10 the gauge and you give it four points and 90 degrees of

11 each other, approximately, and look for high and low points,

12 and that is how you get your size and contour measurements,

13 as gompared to 360-degree bolt leg size and contour
, .,

* *

14 mea sur ement s .', -
.

,

15 And, yes, when they did change, they did yield

16 deficiencies. We would have anticipated that. As to the

17 severity of the deficiencies, I could only -- did they
18 result in a significant finding? I don't recall'the results,

19 of that, whether it was considered --

20 MR. KOESTER: ihe findings were not significant
'

21 in the context of significance as we apply to otNer pressure
22 vessels.

23 MR. EISENHUT: When you compare the two methods,

24 you would not expect a significant difference?

25 MR. RUDOLPH: There is a methodology that is

26 applied, and I think that will be addressed in the

27 presentation.

*
.
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2 WRBbur 1 MR. TAYLOR: Jim Taylor here.

2 You were doing 360 degrees fillet measurements.

3 and the deficiency most noted again was undersized in local

4' areas? We are still dealing with undersized?

5 MR. BERRA: These welds were seen under visual

6 inspections, also.

! 7 MR. TAYLOR: This was with a fillet gauge?

8 MR. BERRA: Yes.

i
9 MR. MYERS: I am the project manager for Bechtel

10 Power Corporation for all the SNPPS projects, including

11 Wolf Creek, and a large part of~the presentatien today will
.

12 cover what the inspection philosophy required by a
.

{ 13 particular code is. That is generally the inspection
! -

14' philo' sophy used in,what we will call for argume'nt purposes a., .
,

15 primary inspection, the first time something is inspected.
'

!

16 Then there is an inspection philosophy that is.

'

17 developed by the architect engineer ~/ the constructor and the

18 owner for secondary inspections. They are, as John Berra

! 19 described, almost always more stringent than that required '

20 by the code.

O

.!
21 For example, 4-point socket weld inspections were

22 required initially. We did 360. You will find later en in
,

23 AWS welding inspections that were done over again we did a

24 great' deal more than AWS trains its inspectors to do.
25 So the deficiencies that we are finding are

4

I 8
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2 WRBbur 1 absolutely expected because we are using a more stringent

2 requirement, and I think that many of the questions you have

3 about this will be answered when Mr. Berra, Mr. Brown, and
.

4 so on, make their talks. It is all in there.

5 MR. EISENHUT: Maybe that is good. Maybe we

6 ought te go back and let you walk through this.

7 I would ask you to at least make it clear to .me

8 when you walk through when it was that you gave us the

9 50.55(e) notification. You have indicated one here that you

10 sent in and it was approved, and ultimately --

11 MR. RUDOLPH: The ultimate --

.12 MR. EISENHUT: -- this was in December of 1984.

13 MR. RUDOLPH: The citimate identification, and

14 . calling into the NRC of a potential 50.55(e) was on
.

15 September 18, 1984. *

16 MR. EISENHUT: 1984, and then the question I was

17 looking at as I went through was, you started with socket
!

| 18 weld problems. Was that ever called to the NRC7

19 Perhaps we ought to let you walk through.

20 KR. RUDOLPH: Licensing can --

21 MR. MAYNARD: The socket weld issue was submitted

22 to the NRC as a 50.55(e) item.
23 MR. EISENHUT: Was it right about that time?

24 MR. MAYNARD: Yes, September 1980.

25 MR. EISENHUT: Thank you.

.
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1 WRBbur 1 MR. DENTON: Maybe we will let you go through

2 each box without interruption, and then we will pause'and

3 come back.
,

4 Why don' t you take off on that? *

5 MR. RUDOLPH: Okay, let's pi,ck up where we left
6 off at February of 1983.

7- As a further initiative, Daniel reinspected --

8 performed a reinspection in all O buildings and identified
9 an unacceptable percentage of welds that were deficient in

10 .the auxiliary cont'rol and fuel buildings.

11 That precipitated as a result in March of '83 a

12 Daniel CAR-29, which was the hardware-oriented corrective-

r
'

13 action report,. That report was initiated to obtain
,

14 corrective actions of these deficient welds'noted in'
,,

'
*

15 February of ' 83 '. ,

16 And the reason I think again will be discussed in
,

17 our presentation. Why.these documents were written I think

18 will be very clearly stated in the remainder of the

19 presentation.
.

'

20 At that time we called in a potential 50.55(e),

21 which was later withdrawn as a result of -- in October of

22 '83 as a result of the analysis'of those deficiencies.

23 In August of '83, Daniel initiated CAR No. 31,

24 which was a result of putting together turnover packages for

25 the fuel building. In other words, in the typical turnover

*
.

.

,m _.-..._2 y_.- - . , .y . m, .,_ ,



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

.

|

! 2240 04 10 55
| 1 WRBbur 1 of building and structures to the owner a dgcument

2 reconciliation occurs, and through that document
i

l'
E 3 reconciliation it was identified in the fuel building that
|

| 4 there were some missing MSSWRs. There were also some
|

5 missing MSSWRs associated with the reactor and the essential
.

6 service water pumphouse.

7 The MCRs in those areas that were identified as

8 being -- or the records that were identified as being
.

9 missing were noted on nonconformance reports, which is a

10 typical corrective action vehicle for problems of that

11 typ e'. '

.

12 As a result of DIC's CAR-31 and after a late July

13 discussion with the NRC senior project management at Wolf
'.. ..

14 .' Creek, KG&E-initiated a document reconciliition task force-

.

15 to dete*mine which structural steel welds had missing

16 inspection documentation. That was August 13.

17 Four days later, on the 17th, we also initiated a

i 18 limited inspection verification plan to obtain an accurate
!
' 19 assessment of the as-build condition, having missing

20 MSSWRs. These inspections were performed in accordance with

| 21 the approved Daniel quality program. -

,

22 As a result of that inspection process, we called

23 in a potential 50.55(e) to the NRC on September 10, and we

! 24 initiated CAR No.19 and issued that corrective action
25 request on October 17.|

|

!

i
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1 WRBbur 1 That basically takes you through the sequence of

2 events which initiated our corrective action request and led

3 to the resolution of the concern.

4 MR. DENTON: I didn't want to cut off questions.

5 I wanted to give you a chance to get through it.

6 So you had an early indication of fillet weld

7 problems in 1980. Now, did that lead directly, in your

8 view, to the '83 random inspection of structural steel
*

9 fillet welds? Is that the process that --

10 MR. RUDOLPH: Yes. The review led to this random,

11 inspection process simply because we identified the concerns

12 in ASME and special scope, and it was natural to look at

*

13 other areas.
.- .

Y u also h'd missing records.' 14
* *

* MR . DENTON:- a
,

15 earlier?

16 HR. RUCOLPH: That is the point I am attempting

17 to make here. We got down as a result of these undersi=ed

18 socket welds to February of '83. That reinspection

19 initiated the Corrective Action Request No. 29.

'20 Now, the critical point is, in August of 'G3,

21 when we were turning over buildings, we were identifying

22 missing MSSURs. At that point we initiated that corrective

23 action request, and through the initiative of that

24 corrective action request and with inputs from your peepic
25 from Region IV, we did other inspections.

.

$
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1 WRBbur 1 Those other inspections, in reality, if nothing

2 had occurred frcm February of '83 to 1980, would have

3 identified the same concerns.

4 So basically to summarize, we were leaning -- we

5 were going toward the same focal point. If we hadn't taken

6 Road X, we would have obtained the same results by taking

7 Road I.
,

8 MR. EISENHUT: I guess, then, a lot of that flows

9 from the discussions in the corrective acticn reports. So

10 how do you propose to manage this effort?

11 As I recall, I don't think those corrective

12 action reports that you referred to here have been submitted

13 to the NRC. '
-

14 - If they are a key -- and I am looking ahead at.

,

15 the slides -- obviously, the --

16 MR. RUDOLPH: Those corrective action reports

17 have been evaluated by members of the Commission. Region IV

18 personnel have looked at those. They have looked at them on

19 a number of occasions, once during the task force -- or a

20 number of times during the task force and subsequent to

21 that.

22 , MR. EISENHUT: I wasn't referring that they

23 weren't. Certainly, they are available, though, in the

24 plant. .But since they are a key element in the sequence of
25 how it follows it on, I think you ought to package those

,

e



.____ __ __ _______ __ _

i

,

;
,

2240 04 13 58
'

,

1 WRBbur 1 up and submit them alorg ''ith your slides, as I understand
!

2 it, which is not part of the briefing package and will have
i

3' to be made part of the reccrd.
1

I| 4 MR. RATHBUN: These are submitted to Region IV.

5 MR. EISENHUT: My question was: have they been

! 6 submitted?

7 MR. RATHBUN I am .sorry, I am thinking of our

8 packaging of the results of the corrective action reports. |

l
,

2

j 9 That is more important.
! . .

I 10 MR. RUDOLPH: The information that I am just |
[

i 11 giving you here has been provided to the NRC Region IV
|

.

f12 personnel.;
;

MR. MARTIN: Harold asked for it to be put in the !
'

13j +
,

4 . . . * *

; 14 docket.
*

- .

!

15 MR. EISENNUT: It is key pieces of the record.g
i'

| 16 For a complete record, I say'you ought to -- it would

i
17 probably be preferable if you packaged up those and

18 submitted them as part of the docket.

| 19 MR. KOESTER: Do you want the entire CAR-197.

.

!

| 20 MR. RATHBUN: You have the reports.
! ,

j 21 MR. KOESTER: They are already submitted. I

] 22 MR. EISENNUT We will come back to it. I just

23 wanted to make sure that this information - 'for example,

24 the slides, as I understood it, had not even been submitted

25 to the.NRC.

,

a

-

.
*t

*

.i
*'
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1 WRBbur 1 MR. RUDOLPH: It had, to Region IV.

2 MR. KOESTER: Region IV has that slide.
,

[ MR. EISENHUT: It should be part of the record.

4 Thank you.

! 5 MR. DENTON: I want to pursue the missing welds a

6 little further.

7 MR. KOESTER: We will get to the missing welds.

8 MR. RUDOLPH: That is a part of the other

I 9 presentation.

10 MR. KO!! STER: You are getting ahead of our

11 presentation, Mr. Denton.
1

12 MR. DENTON: I don't want to'go to the technical
'

13 aspects of this yet, but in.this framework these welds were
'

14' made a long time ago, obviously. They were inspected *and
* *

,

15 accepted a long time ago. So they were originally made and

16 inspected, I guess, by 1980. *

.

17 Is that correct 7

18 MR. RUDOLPH: I believe so, yes.

19

20

21

22

23

24 "

25.

.

e
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1 WRBeb 1 MR. DENTON: So in effect all of the structural

2 steel had been accepted by KGLE in that timeframe. Is that

3 right?

4 MR. RUDOLPH: No, the structural steel'was

5 accepted as part of the building turnover process.

6 Is that right?

7 MR. BERRA: The buildings were turned over-- The

8 firs". one was turned over in late February of 1984. The

9 buildings are turned over, the transfer responsibility, as a

10 complete unit. The first one-- I've got it in my slide.

11 The firs't turnover occurred in the first quarter of '84, I

12 believe.

13 MR. EISENHUT: The welds physically were welded

14'. , i,n th'e field -- Is it not true?,,- .most of,them prior to. .

15 1981, at least?

16 MR. BERRA: Yes, sir. Right. -

,

17 MR. EISENKUT And therefore, it is not also true

18 that the welder who welds them certainly inspects his work

19 and his, work is inspected as time goes along?

20 MR. BERRA: They were welded and inspected, the

21 majority of welds, in the '77 to '81 time period.
s .

22
MR. RATHBUN.: Let get en with the presentation.

.

23 These questions are going to be answered.

24 MR. DENISE: I just wanted to be sure that Harold

25 gets the answer that.he asked for, and I think that you are

,

, .

e

9

.
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| 1 WRBeb 1 affirming that what Darrell says is true, that the welds

!
| 2 were made and inspected in the 1978 to 1981 timeframe.

3 When Harold asked the question, did KG&E accept

4 these back then, he was getting an answer, No, we didn't
;

5 accept them until later. But your agents accepted them
\

~

6 before, and then they presented them to you in 1984, and

7 then you accepted it. So they were accepted as acceptable

8 by 1981 by all the folks who had to accept them, absent

9 turnover from your contractor or your agent.

10 MR. RUDOLPH: That's correct.

11 MR. KOESTER: Thank you, Mr. Denise, for.that

12 excellent answer that we should have made.
'

13 MR. DENISE: You're welcome. '
,

,

'

14 MR. KOE$TER: I'm s'orry we didn't unde'rstand your* *
.

15 question, Mr. Denton. .

,

16 MR. RUDOLPH: Moving on to the program
,

17 objectives:

18 (Slide.)
,

19 KGEE quality assurance initiated what we call CAR

20 No. 19 to resolve the concerns identified.
.

21 There are four program objectives associated with

22 CAR No. 19. The first objective was to document.a.

23 consolidated project plan for the identification, evaluation

24 and resolution of safety-related AWS D-1.1 welding
-

1

25 deviations. ,

'

I

8

e

+t
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1 WRBeb 1 Secondly, to assure by objective evidence that
,

2 AWS D-1.1 safety-related structural steel welding complies
'

3 with all quality criteria. ;

!

4 Third, to assure that the inspection l
:

5 documentation for safety-related structural steel reflects

j 6 the appropriate information and is available, complete, and

7 traceable to the Item 4 activity.

*

8 And lastly, to evaluate other data on the AWS
,

9 D-1.1 safety-related activity for compliance with the FSAR
'

,

j 10 and the design and construction quality assurance program
i

11 manual.

12 ' (Slide.);
,

j 13 There are five findings associated with CAR*,
4 '.

,
.. .

'

No. 19' ,*These findings 'equired corrective-action; 1,4 r-

15 implementation. These corrective actions were.both hardwaro

16 and programmatic oriented. A more detailed discussion of f
,

; 17 these corrective actions will be provided by Mr. John Ba'rra
'

18 ' during his presentation of the KG&E management action plan
1
-

"
*

19 which responded to CAR No. 19.
i .

20 The first finding referred to missing wold
'

l, 21 documentation.

i 22 The second finding ref' erred to various weld

23 deviations. >

24 The third finding pertained to welds not made or

[ 25 missing material. *

r

e ,

.

; -

,

!
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1 WRBeb J The fourth finding involved the presence of weld.

2 inspection documentation without the presence of the weld.

3 And lastly, the fifth finding pertained to a

4 verification of completed corrective action associated with

1, 5 KG&E QA surveillance report 5-372.
1 i

.

I 6 Simply what this represented was to go back and
.

] 7 pull the corrective actions that had been taken and satisfy

8 ourselves that that was in fact complete and on the record. ;

9 (slide.)

{ 10 Upon initiating-CA$ No. 19 on October 17th of
i 11 '84, I assigned two experienced auditors from my. quality
1 -

.

} 12 assurance organization on a full-time basis to follow the

; 13 resolution of the CAR-19 findings. ;,

.*; --
. . .

..The results of these ind'ependent audit and*

; 14 *
.

,

15 surveillances indicate that the KG&E management plan for the j4

16 resolution of the AWS D-1.1 welding concerns was effectively
.

; 17 implemented and that the corrective actions taken
.

,' 18 satisfactorily resolved the CAR-19 findings.

; 19 (Slide.) I

_
20 In summary, the corrective actions recommended in

'
t

21 corrective action 19 kere readily adopted by KG&E ''

22 Construction, the organization responsible for resolving the
.

23 concern. The five findings of CAR-19 were transformed into !
t

+ 24 a detailed management action plan consisting of 51 separate
25 action items which exceeded the CAR-19 recommendation. '

'

.
e

4

.
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1. WRBeb 1 This resulted in a much more comprehensive
~

2 treatment of the AWS D-1.1 welding concern than was i

3 recommended in KGEE's CAR-19.

4 If you wish to refer to the detailed logic plan

5 it is provided in your handout right after this slide.
,

6 .The comprehensiveness can also be demonstrated by

7 mentioning that virtually all safety-related,

8 structurailly-significantwelding,withandwithout
9 inspection records, was performed; in other words, a virtual

10 100 percent re-inspection occurred.

11 In addition, an evaluation of other AWS D-1.1

12 safety-related welding regrams was performed and the

13 . evaluation occurred of other safety-related programs beyond.
,

14 AWs D-1.1'weiding4 The res$1ts that these evaluations "*
+

,

15 confirmed was that these activities were programmatically

16 controlled and effectively implemented.

17 If there are no other questions, or if there are

18 continuations--

19 Yes?

20 MR. DENTON: To what extent is this program --
%

.

21 these findings that you made related to differences between

22 the American Welding Society requirements for record

27 retention, inspection, and so forth versus ASME?

24 MR. RUDOLPH: That will be addressed as part of

25 our presentation.

.

t

L
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i 1 WRBeb 1 MR. DENTON: Well, coming back to your findings

2 chart where you made some significant findings in the ASW..

3 area, why do you think, from your overview standpoint, that

4 they weren't found in other parts of the plant? Because the

5 other parts of the plant weren't controlled by ASME-

6 standards?

7 MR. RUDOLPH: Yes. There are much more rigorous

8 controls applied to other types of welding activities,

9 specifically ASME welding activities.

10 MR. DENTON: Is that the sole answer? I mean is
t .

11 it the people who do thu job?*

,

!

12 MR. RUDOLPH: If you will permit us to continuej

13 .with our presentation, these. root-cause factors will be
a .

' '

14 * identifi*ed and explained in detail.' .

,
15 MR. DENTON: So we can learn some lessons from

*
1

; 16 it, suppose we had to build another plant. What would you
!

17 do differently to keep this from reoccurring?,

18 MR. RUDOLPH: Quite frankly, the record

19 ret'rievability program which has been enhanc.ed to prevent
!

20 recurrence would be readily adopted in its current condition;

.

; 21 as it exists right now on the site. We had a quality

22. assurance program breakdown associated with record

23 retrievability which is one of the root causes which will be

24 explained.
t
'

25 Other than that program enhancement which has

i

. , , _ . . . _ . , _ _ _ , .
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1 'WRBeb 1 already been completed, I think it is readily apparent frcm

2 some of the other presentations that the causal effects of

3 record retrievability were there and did need to be enhanced

4 and have been enhanced.

5 The missing welds, the missing material also

6 represented a OA program breakdown.

7 From a quality perspective, all the controls

8 incumbent in the program to prevent these things are in fact

9 there, and I think again in our presentation if will be

10 stated why, in my opinion, I don't believe we need any

11 additional corrective action, either corrective action.

12 immediately or corrective action t'o prevent recurrence.
] .

13 MR. EISENHUT: If I could ask another general

14 question, not just in CA'R-19 but iri previous ones, would you
*

15 answer Harold's question the same way? That is, the lessons

16 learned from the other ones that go back to the earlier

17 issues all the way through 31, are there similar kinds of

18 findings there? Or how do they relate to.these kinds of
,

19 findings?

20 MR. RUDOLPH: As part of our lessons-learned

IevaluatedorhadevaluatedeverycSrrective21 process,

22 action request initiated by my organization. In the same

23 manner we also had evaluated for similar root-cause effects

24 every corrective action request generated by the Daniel

25 Corporation. And there were no adverse findings upon the
*

.

9

.

6
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1 WRBeb 1 reevaluation of those corrective-action requests that would

2 have directly related to CAR-19 and the management action

.3 plan which was adapted and worked through.
,

4- MR. EISENHUT: I guess that's all right. The.

5 only think, when you say it is directly related, indirectly

6 related?

7 MR. RUDOLPH: I'm sorry.

8 MR. EISENHUT: You think they are independent and

9 didn't relate to one another?

10 MR. RUDOLPH: That's correct,

11 " MR. DENTON: Are we switching to a new speaker

12 now?

13 MR. KOESTER: Yes..
,

.

14 One of'the questions I was' going to ask, how long.

15 do you gentlemen-- We have quite a few speakers yet, and we

16 have three-- Mr. Rudolph's speech was originally eight

17 minutes long, and he talked 'for 53. If this occurs we are

18 going to be here until around 4:30 this afternoon. That's

19 fine with us. We will stay as long as you will stay with
+

20 us, but we would definitely like to have you hear'the

21 independent reviews that were made by people other than us.

22 Mr. Berra has 25 minutes, and--

23 ~ MR. DENTON: Let's take a' ten-minute caucus

24 ' break, and that will allow us to look at the agenda and

25 decide how to go from here.

.

a
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1 WRBeb 1 MR. KOESTER: I can tell you exactly how long'

2' each one of these gentlemen plans on speaking.

3 MR. DENTON: I think it is going to be an all-day-

4 affair.

5 MR. KOESTER: That is fine with us. We will stay

6 here tomorrow. I expected to anyway.

7 MR. DENISE: Before we break for that, let me see

8 if I understand what you're saying.
.

9 I expect John Berra to go through a detailed

10 explanation of the welding and the management plan that

11 corrected the welding. ..This focuses on AWS. Is that

12 correct?.

13 MR. BERRA: It' focuses on AWS and other programs.
,

14 . MR . DENISE; Other welding programs?.
,

,

15 MR. BERRA: Other welding ~and non-welding .

16 programs.

17 MR. DENISE: The engineering evaluation by

,18 Mr. Brown, he will focus on the AWS structural steel. Is

19 that correct?

20- So the independent reviews by Mr. Reedy,,

:21 Dr. Fisher and Dr. Egan are ' focused on the AWS D-1.1

! 22 application as it is performed at. Wolf Creek. Is that

R2 3 - correct? And it-is not-broadened into-- It is'not

124 broadened into ASME, QA, QC, et. cetera?
,

25 . MR . KOESTER: For these.two gentlemen --

*
3

.

6

h

|. ,

|
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2 WRBeb 1 here.

.

2 MR. DENISE: We want to know who is going to shcw

3 it.

4 MR. KOESTER: AWS as well as other programs. And

5 I think each of us will try to speak to each one of those.

6 Even Mr. Rudolph I thought did, too.

7 MR. DENISE: My main concern was we ars abot. to

8 take a cut at the agenda rearrangement and we need to

*

9 understand what is--

10 MR. KOESTER: I don't think that is fair to the<

11 applicant to make an agenda cut. Specifically we were told
i

12 that discussion was on KG&E's resolution of issues.

. 13 MR. DENISE: The agenda rearrangement.
,

14 MR. EISENHUT: Well, let's take a b'reak. ..

,

15 (Recess.)
~

lb. MR. BERRA: Gentlemen, in my presentation I am

17 going to cover two topics: one,'the structural steel

18 . welding history of Wolf Creek,-not the CAR-19 structure but

19 the structural steel welding history of Wolf Creek, and then

20 I will cover KG&E's CAR-19 management plan.

'

. 21' . In the management plant discussion I will address

~22 the AWS issue, other welding issues potentially.related, and

23 other programs potentially related1to the structural steel'

24 . problem-that'was identified by CAR-19. Those will be in the'

~25 management plan part of my presentation.

.

4.
*

.

r
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1 'WRBeb 1 (S1ide.)

,

2 As I stated earlier in response to a question,

3 here we have the Category 1 safety-related buildings and

4 structures at Nolf Creek. These are the approximate
"

5 timeframes of start of structural steel erection and

6 completion for each building. Because of the construction

7 sequence, some minor pieces of the steel may have been

8 installed in late 83 or such, but this is the majority of'

9 the time when the st'ructures were installed.

10 As I stated previously, it essentially began in

11 the fourth quarter of 1977, and they were essentially

12 complete by the fourth quarter of 1981. It was during this

13 timeframe that not only was the structural steel erected but

14' the majority of the structural steel welding associated with
,,

. . .

15 that was also performed.
'

16 In addition, the inspections and documentation

17 associated with that installation was created during these

18 time periods.

19 The process of transferring from the contractor,

20 Daniel, to KG&E the responsibility for the. buildings and

21 that documentation is called a " turnover," and the turncver

^

22 for these various buildings started in -- actually February
.

23 27th of 1984 with the fuel building.

24 The actual accumulation of the documentation that

25 was generated starting almost seven years ea'rlier was put in

.

9 %

v



.

,

* .

2240 06 02 71
2 WRBeb 1 packages beginning in 1983 for turnover that occurred in

2 1983. And as Mr. Rudolph pointed out, in that package

3 putting-together process the records were shown to be less

4 than 100 percent retrievable.

5 (Slide.)

6 The code used for structural steel at Wolf Creek
~

7 is AWS D-1.1, 1975 edition. The major activities covered by

8 AWS were the design of welded connections, the workmanship,

9 the filler material requirements, weld procedure
'

10 qualification, welder qualifications and inspection

11 criteria.

12 AWS does not specifically address qualifications

13 of inspectors nor the creation and/or retention of

.14 inspection r'ecdrds. In general,' the documentation*

15 requirements of Wolf Creek are determined by Reg. Guide 1.28

16 and ANSI 45.2, quality assurance program requirements for

17 nuclear power plants. And the inspectors' qualifications

18 are addressed in ANSI 45.26, qualifications of inspection,

19 examination and testing personnel for nuclear power plants.

20 I repeat, the documentation for AWS does not

21 require documentation of inspection.nor inspection records.

22 .to be generated or kept. Its records that need to.be

23 generated pertain to the weld procedure qualification and-4

24 the welder qualification.

25 The project construction and inspection.

s .-

.

. .

.
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2 WRBeb 1 procedures that were actually used to perform the work and

2 do the inspection at the project incorporate AWS, ANS'I , and

3 other applicable codes, regulations and design data.

4 The inspection that was perform *ed in accordance

5 with AWS during the '77 - '81 time period included a visual

6 inspection of all welds and magnetic particle examination
.

7 for 10 percent of certain weld details as specified by the

8 architect-engineer. I will repeat that because it has been

9 the source of some confusion.

10 It is not 10 percent of all welds; it is 10

11 percent' of certain details as specified by the

12 architect-engineer.

13 AWS does not specify which joints to go magnetic
,

14 " particle e"xamination o'n, nor does it specify the

15 percentage. This was specified by the architect.-

16 The visual weld inspection was documen'ted on

17 miscellaneous structural steel weld records referred to as

18 MSSWRs. .

19 (Slide.)

20 At the time of each weld inspection an MSSWR was

21 completed. It contains the drawing number, joint number,

22 the area,which is a designator used for a portion of the

23 building, the location within the building, the base<

24 material piece or-heat number, rod withdrawal data which is

25 the information relative to the. welder pulling out his

|

.

I

I

I
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1 WRBeb 1 electrode, the filler m'aterial heat number and lot number,

2 the weld procedure utilized for,that weld, the welder

3 identification number, and the quality inspector who

4 inspected that weld.

5 As previously stated, these inspections were

6 performed in accordance with project inspection procedures

7 that did incorporate AWS inspection criteria.

8 (Slide.)
^

9 That inspection criteria is summarized on this

10 slide.

11 This is a scaled-down example of a connection at

12 Wolf Creek. It is a connection of a beam to a simulated

13 embed plate. It has two clip angles, each containing two

- 14 elds , one' welding the clip ahgle and the beam, one welding

15 the clip angle to the embed plate.

16 There are also'two welds _ welding the beam to the

17 embed plate and these two welds are not typically required.

18 They are put on this as an example, so I can have just one
. ..-

19 sample up here to show. It is kind of difficult to see the

20 fillet welds in here.

21 So this connection referred to as a joint -- we

22 use those''two terms interchangeably, joint and connection --

23 contains, as you can see, more than one weld. This one

24 contains six welds. The average connection at Wolf Creek

25 -has between four and five welds.

.

4
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1 WRBeb 1 MR. DENISE: Do you want to point out, John, any

2 other things like the return?.

3 MR. BERRA: Yes, I will. It is in the CAR-19

4 part when I get into that.

5 Each of these welds is visually examined for AWS

6 inspection criteria. A welder walking up to this joint in

7 the field-- And I want to-repeat that this is scaled down.

8 It's a little hefty as it stands, but typically this clip

9 would be 18 inches in length. Some would be shorter, some

10 would be longer, but typically 18 inches rather than this,

11 but I wouldn't be able to pick it up here.

12 What the i'nspector does when he approaches this
,

13 which of course would be at some condition in the field--
' '

14 The embed plate would be embedded in the concrete. The
,

15 inspector would'either walk up to it,or use scaffolding tc

16 get to it. He would look at each arm, in this particular

17 case, the six welds for smatter, slag, are strikes,

18- porosity, overlap, profile, fusion, craters, cracks,

19 undercut, size, length, location and presence, that the six.

20 welds are there.
. .

21 Now if he noted a deviation, the weld would

22 either ine repaired at that time 'or presented to the

12 3 architect-engineer for evaluation'.

24 The inspection aids specified in the AWS code are

25- suitable gauges for size and contour and strong light

.

- .
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1 WRBeb 1 magnifiers or other such devices that may be found helpful

2 for a visual inspection for cracks and other

3 discontinuities.

4 The most common type of weld at Wolf Creek is the

5 fillet weld, of which there are six on this sample. This is

6 a set of gauges that the inspector would use to fulfill the

7 requirement of suitable gauges for size and contour.

8 These welds were specified by me, not the

9 architect-engineer, to be 5/16th of an inch on this sample.

10 The methodology used.to apply this suitable gauge is not

11 defined in the AWS code.

12 The methodology used in the '77 - '81 timeframe

13 would be for the inspector, once performing all these visual.

'

14 looks for those attributes., would be to make a 3udgment as-

15 to the size of that weld. He knew it was supposed to be
,

16 5/16ths by the drawing. By looking at some of the material
'

17 used in the weld he can pick up some of the attributes

18 without measurement. *

19 If it is a fdur-inch beam, he knows he's got a

20 four-inch weld on the top if it runs full length. He knows

21 the thickness of the clip and therefore if the weld is using

22 up that thickness, he knows the size of the weld by visual

23 rather than gauge measurement.

24 He looks at the rest of the weld that he can't

25 pick up with strictly visual and does some high- and
,

'

(' ,
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1 WRBeb 1 low-point checks for the weld size using this gauge,

2 applying it as such. (Indicating.) Of course he doesn't

3 have to hold it up like I do.-

4 (Laughter.)

5' -This gauge also has a device for measuring

6 concavity. Now he would look on there at that timeframe,

7 look to see if it looked concave to him, look whether it

.8 goes in or sticks out. If he thought it was concave he

9 would take this, apply it to the point that he thought was

10 concave to check if it met the requirements of his

11 inspection.

12 As you can see with this type of inspection, it,

13 is very subjectiv.e in nature,and it is not surprising that a
. .

14 different judgment conce'rning minor de,viations might*

occur

15 from inspector to inspector. However, due to the built-in

16 _ design margins previously explained by Mr. Ivany and that
~

17 will again b.e touched upon by the three consultants, such

18 minor, unintentional deviations do not pose structural

19 integrity problems.

20 (Slide.)
B

21 In summary, for the history, drection and welding

22 was performed in the*'77 - '81 time period and the welding

23 program was in accordance with AWS D-1.1, the 1975 edition.

24 As Mr. Rudolph stated, in response to CAR-19 KG&E

25 prepared a management plan to address the CAR-19 findings.

.

S
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1 WRBeb 1 The findings were five in total, and 51 actions were

[ 2 delineated to address those findings in the management plan.

3 The plan was structured to address the issues in

4 two areas: program issues and hardware issues. The review

5 of each of these areas w'as not limited to AWS structural

6 steel. The reviews also included other applications of AWS

7 welding such as heating, ventilation and air conditioning

8 supports, electrical raceway supports and pipe whip

9 restraints. .

10 Although not in the scope of CAR-19, non-welding

11 related quality programs were reviewed for comparable

12 programmatic deviations. In accomplishing this, KG&E and

13 Daniel conducted a program assessment of the piping, hanger,
'

14 mechanical, electrical and ot'her' civil disciplines.-

,

15 In the assessment, the attributes of those-

j 16 programs were er.amined.and found to be different from the

17 structural steel w=ld program, including post-inspection

18 . walk-downs by a combined group.of both KG&E and Daniel, the

19 use of unique component identification such as pump numbers,

20 hanger numbers,and valve numbers, and component testing

21 performed on those components, and a document review by a

22 combined. review group of Daniel and KG&E.

23 To elaborate on thoce, the importance of unique

24 component identification'is the' majority of other

25 components, other than welds,.are identified on the design

26 document;

,

6
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1 . WRBeb 1 documents such as a pump number, a hanger number, a cable-

2 number, a termination number, et cetera. 1

1

3 Now what that means is when you start out, you

4 know you have 103 widgets and all 103 of those widgets have

5 a name. So when you have completed your widget installation

6 and inspection, you anticipate to have 103 widget inspection

7 references. And if you come up with 102, you know right off

8 the bat you are missing one. It is inherent in those
.

9 programs.

10 Those programs use-- The majority of them use
'

11 travelers which is a package that is put together by field

12 engineering and given to the craftsman to do his

13 installation, a package for a hsnger. When that. hanger is
'

14 co plete it is inspected by"the-craftsman, hi's foreman', the
* *

.

15 field engineer.

16 It is then submitted to quality control for

17 inspection. Quality control has performed in-process

18 inspections during the erection of~that hanger and witnessed

19' hold points as specified in that traveler package.

20 When it is all complete i't is submitted for final

21 review by quality control. After quality control reviews

22 that -- that is Daniel quality control -- it was then

23 submitted to a combined walk-down group. The combined

24 walk-down group consisted of a separate group of Daniel

25 inspectors and KG&E. quality personnel,. construction quality

..
'

,

.
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1 WRBeb l' personnel who, walk together out and look at that henger.

2 That was called the combined walk-down.

3 After that inspection it was then submitted to a

4 documentation review group. Now the documentation package

5 itself when complete in the field was reviewed by the people

6 that put it together. I'm talkiny a separate group. Once

7 the combined walk-down group looked at that hardware, it was

8 passed on to a combined review group that was staffed by.

9 both KG&E and Daniel.

10 That review group looked at that package for that

11 hanger. Of course this crosses cver to other components but
.

12 I'm using the hanger as a specifte example. They looked at

13 that. They did a procurement review. The procurement
.- .

14 review was to see that the material identification numbers-
*

.- .

15 that were iisted in that particular traveler were goed heat

16, numbers by lookiag at the heat number logs.

17 The checked that the inspectors signed it off and

18 that the welders had done so correctly from a documentation

19 standpoint. Then they reviewad the-total package for

20 content as far as' documentation content.

21 From that point, the hanger would go to the vault

22 after it stopped at the ANI, the authorized nuclear
~

23 inspector'who, during this whole process, bad the

24 opportunity to insert hold points or in-process inspection,

25 but at the end he signed off on that hanger traveler.

s

.
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.1 WR3eb- 1 That hanger traveler then went to the vault where
"

2 it rested until all the other hangers in that system were

3 completed.and processed the same way, and accumulated into a ,

,

e

4 package called an N-5 as part of the ASME program. And at

5 that time everyone involved had a chance to look at it again
J-

i 6 if they so wished. Those were generally sampling points at
j t

7 that time. Then the N-5 was signed off.'

] 8 Now that program as compared to the welding

9 program, the structural steel welding program, was quite

; 10 different.. When you go out'there into the plant you don't

11 know how many welds you are; going to make. Now it is true
;

,

12 that the welds are identified on a drawing, but when you get'

i
j 13 out there we also~ document temporary welds.

.
:

14 You may wish to put a beam seat up, like'I was.

; - 15 having a hard time holding.that plate up. You're going to

16' swing a beam in, make a weld to the embed. 'You might attach

} 17 some temporary' device to that embed, drop the beam on it to

' 18 rest there while' you make the weld, and then you later. wash

: 19 that off.
,

:

j 20 You may put spannel beam to beam for a temporary-
i
'

21 ' installation. Youimay put a lifting device to pick the beam
i

! 22 or component up. You may affix an. erection convenience
*

3

,

,
.

1 _ 23 device and.later; remove that. Those type of activities were
~

- 24 all documented on MSSWRs.

25. When.you started out you don't-know how many of

.

.

.

r
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those you are going to generate. You also don't know the1 WRBeb 1
i

2- sequence that you are actually going to follow through the
,

3 thousands of installations.

4 Now a joint may have, as I showed before, many

5- welds on it. Now the inspector may have inspected all those
,

6 welds at one time; he may not have. He may have inspected

7 the beam seat and created a document, an NSSWR. He may

8 later have, inspected the clip angle weld and created another'

9 document, so you don't have the finite scope identification

10 in structural steel welding that you do in other components.

11 There's a computerized list of every cable in the

12 plant. It has an ID number. There's a computerized list of'

! 13 instruments. There's a computerized list of terminations,
, ,

*

14 * raceways, cable tray and condui_ts. They all' have names .-j.
2

15 Welds didn't have names. Some of them have got names to'd ay ,~

,

16 but they didn't have names when they were installed.
;

17 (Laughter.)*

'

18 .So it was very important.

! 19 They also-- During the structural steel

! 20 installation period, the combined review group that I

21 -mentioned that did the walk-down after the inspection did
,

22 not exist at the site. That group is not required by any

23 code, regulation, law or.anything. That group was installed
!

24 in 1983 I believe.

25 Now although some of these other programs had

.

$

.
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1 WRBeb 1 installations performed prior to that, the documentation

2 process to the combined review groups occurred after the
s

3 implementation of that program. So there was an enhancement

4 in the program that covered the other areas.

5 That enhancement did not exist in the structural

6 steel program. That enhancement will exist if we are

7 fortunate enough to build another unit at Wolf Creek. That

8 enhancement is there now and, as Mr. Rudolph stated, we

9 don't have to make another one, that one is there and that

10 one would cover this issue in a future plant installation.

11 It would also cover the issue of any construction we do out

12 there in coming months.

13
.

*

14 .
. ,

,

15

*

16 .

17

18

19

20

21 .

22 ,

23

24

' 25
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1 WRBmpb 1 Now from this whole assessment we concluded -- I

2 wanted to point out another particular issue.

3 In the slide that Mr. Rudolph presented we

4 discussed finding things, et cetera. One of the things,
.

5 when we look at CAR-19 and we look at other welding programs
.

6 and we ask the question, well, 'could CAR-19 spill over into
9

7 those other welding programs,' all those activities you

8 noticed were reinspection.
4

9 The reinspection that we performed on CAR-19 had

10 already been performed on socket weld,s, electrical raceway
.

11 supports, EVAC supports -- and some other programs that

12 don't come to mind right now -- had already been
~

13 reinspected. So when we looked at CAR-19 for spillover into
.

14 those other programs, because of the programs-themselves

15 that I explained, and in addition the reinspections that

16 were occurring subsequent to initial installations, were all

17 weighed to give us a high level of confidence to assure

18 compliance of those programs to 10 CFR 50, the ESAR, ANSI

19 and design and procedural requirements.
.,

20 Now getting back specifically to AWS, I mentioned

21' we did a programmatic review and we did a partner review.

22 (Slide.)
'

,
.

23 The programmatic review was to cover that the

24 welders were qualified -- these are the welders that

' 25 performed the installation in the 1977 to '81 time frame --
,

*
!
i

!
I
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1 .WRBmpb 1 actually we covered all the welders -- that they were

.

2 qualified in accordance with AWS.

3 We did that by looking at their qualification

4 records, the testing methodology used -- because AWS does

5 address the methodology of qualification of welders -- and

6 we looked at the retrievable weld records we had to verify

7 that the welders, i.e. -- the welder is giving a number --

8 like DO23 becomes your name if you are a welder and you

9 apply a weld; you don't put your name down, you put D023.

10 Well, we keep records on what that welder is qualified --
,

.

11 what procedures-he is qualified to do, what rod he is,

I
'

12 qualified to -- that determines what rod he is qualified to-

13 draw. -
, ,

'

14 Now we looked at our' program for qualify"ing* '

-

i 15 welders, and then we had an overview by Bechtel Corporation,

16 by their material and quality services group -- M&OSS -- and

17 to also verify that it complied to AWS.

18 The welding procedures, the procedures that you4

19 use to make a weld, many of them are' prequalified in the AWS

20 code. In. addition to that, there is_ methodology to qualify
.

21 other joints. We reviewed that, as did Bechtel, to say that

22 we did it in accordance with AWS.

23 The filler material purchasing control again was

24 reviewed for compliance to AWS by Daniel'and Bechtel. The
'

25 control, although not specifically -- tells you to contrcl

.

I

I -

,

|

!
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1 WRBmpb l- to AWS but not specifically how. It tells you to keep it

2- dry, et cetera.
.

3 This qualified welder, once assigned a number, we

4 keep' records as to what he is qualified to weld. He puts

5 his -- that number on his rod withdrawal slip, and he is

6 only allowed to pull rods that.he is qualified to use. In
.

7 this case the rod was all E-7018. If this welder tried to

8 pull stainless steel rod to weld that structural steel out
,

9 there, the rod room would not issue it to him.
,
.

'
~

10 If you look at the inspection critera -- we
_

11 previously showed that -- you see that it complied to AWS.-

!

12 We looked at the -- to see that our inspectors were

13 certified to ANSI. .
,

,

-. . ,

*14 AWS does not mention certification of, .

,

15 ' inspectors. And that's confusing to some people because

16 there are AWS-certified-welding inspectors. They do now

17 have a program to certify people, but they do not require'

j 18 the people that you use be certified to that. There is an
I .

19 AWS-certified welding inspector.
,

,

20 In the primary inspection the ANSI -- the welding

21- inspector is certified to ANSI. In the secondary they use

22 certified -- AWS-certified welding inspectors who we then

23 qualify to ANSI. ,
,

24 ,And in that case I could answer specifically the

| 25 question did we look at their b'ackground. Yes, we did. One
|

|.
'

1

s

!
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1 WRBmpb 1 gentleman, in the time frame we had we couldn't document his

2 background and we re-reinspected his. And that's documented'

3 in the CAR-19 report.

4 Our documentation was in accordance with AWS --

5 which only refers to procedures and welder qualification

6 records -- and ANSI, which I previously explained that that

7 governs our documentation.

8 In the programmatic review we also looked, as

9 Mr. Ruldolph mentioned, at the surveillance report; KG&E

10 surveillance report S3-72 which was in question. And we

11 provided evidence that that had been addressed previously,

12 and there was documentation to demonstrate that.

13 Now the documentation review centered on the
..

~

,14 retrievability of MSSWEs. As I stated b,efor'e, we could not-

.

15 retrieve the records.

16 Our review concluded that inadequata

, 17 implementation of our welding documentation procedures was a

18 contributing factor to having less than 100 percent
<

19 retrievability. It was poor implementation of those

20 procedures.

'

.
Other' programs have better procedures. The21

22 procedures for AWS could have generated 100 percent

23 retrievability but poor implementation of them didn't.

24 Having established a root cause for those, we

25 looked atfother programs for potential similar problems.

1
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1 WRBmpb 1. And I addressed how we looked at some of the other

2 programs.

3- Yes.

4 MR. DENISE: Mr. Berra, you said you identified
,

5 the root cause. Who was responsible? You said it was

6 inadequate implementation. Who inadequately implemented

7 those procedures?

8' MR. BERRA: Frors a corporate standpoint, Daniel.

9- MR. DENISE: Well, from a --

10 MR. BERRA: From an individual standpoint?
.

11 MR. DENISE: Yes.

12 MR. BERRA: All right. The welders -- The

13 procedures addressed the welder completing his weld, putting.

14 som4 of the [nformation -- the' rod withdra'wal slips,*
*

,

.15 et cetera, information relative to th't -- on the MSSWR; anda
.

-

|
16 then an inspector coming up, looking at the weld, the

~

17 records, and signing the record.

18 The procedure was not -- well, when I said it

19 could have resulted in -- it was not clear in the
>

20 methodology for documenting that of keeping that record. .

21 Now one of the things that happened during the

22- life of AWS welding, it started out -- and those who are

23 familiar with keeping track of a lot of paper.and passing

24 through hands --Eit. started out as being one piece of paper,.
,

25' one copy That one copy out there where the guy v2s up at
_

..

.

S
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2 WRBmpb 1 the weld was.a one-part form. It later turned into a

2 three--part form.

3 But the one-part form was stored in the. field, in{
4 the building. It wasn't, as weld records were later, where

,

5 when you did it you sent that weld record off. In other
'

6 words, the traveler, as I mentioned, for instance, on let's
i
'

7 say, a hangar, there's a -- one of those parts already went

| 8 up to the document review group; the other part stayed out
!

9 there with the traveler. When the traveler comes up it's

10 got that weld record in it. If you lost the weld record

11 there's also a copy of the weld record already in existence ];

12 in the office.
,

.
.

,

13 In.the structural steel there was not the--.
-. .

| *14 record was'to be kept in the' field,. It was not*kept. And,*
.

.

15 you know, we couldn't retrieve it. So I can only say it-

i

| '16 wasn't kept.

17 MR. DENISE: Well, it sounds as--though you're

18 saying that they found a little slot to stick it in out

19 there in the field -- say in a beam -- and 'they left it

20 there.

21 MR. BERRA: No, they kept it at their work

22 station.

23 They have what's called in many cases a headache '

24 shack where it would be something like this: Have a door

25 underneath it and something -- I don't know why they call it

.

4
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2 WRBmpb 1 that; maybe it gave them headaches to do their paperwork.

2 But that's where they did their paperwork. But they kept it

3 in those in the headache shacks, in the gang box if they

4 were working on an elevation, working that area off.

5 MR..DENISE: Well, my -- You stated that the

6 system broke down, and that in approximately 75 percent of

7 the cases the system worked and the MSSWRs were

8 retrievable. You have identified by building where there

9 were missing or irretrievable MSSWRs.

10 MR. BERRA: Yes.

11 MR. DENISE: And you said the root cause was the

12 improper implementation of procedures and had it been

13 implemented it could have or would have resulted in

14 retrie'vible MSSWRs. '.~

.
. .

15 My question was who went wrong. You said Daniels

16 on a corporate basis. And then? I think we got off on

17 another track.
'

18 MR. BERRA: All right..

with19 The procedures -- First, we later learned, .
!
' 20 other documentation programs, we should have duplicated the

4
21 forms initially to protect it,-and filed it in two separate

22 places.;

23 ' The other is that the -- we allowed the filinc
!

24 or storage of those to go along for some time before

i 25 reestablishing that they were being kept correctly, because-

;

a

e
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1 WRBmpb 1 we didn't have them in a controlled environment. That was

2 -- our control of where we stored them --
.

3 MR. DENISE: I'm trying to find out who "we" is.

4 We did this: we did that. I'm trying to Sind out: Was it

5 everybody, nobody, or --

'

6 MR. BERRA: Okay. The construction part of
~

7 Daniel was to keep the records and then turn them over at a

*

8 later period.

9 MR. DENISE: Now this wasn't necessarily the

10 welder himself?

11 MR. BERRA: No.

12 MR. DENISE: It's the construction crew?

13 MR. BERRA: Yes. It was'the non-manual portion,
~

,

14 the field engineers, ihspectors, who worked out of that box

15 and.shoald have kept the records so that when you got there
, ,

16 later and said, 'Okay, Joe, give me the records,' he would

17 .give you the records and they would be there 100 percent.

18 But when Joe gave us.the records Joe only had 75 percent

19 of them.

20 MR. DENISE: Do you have Joe's and Jack's and

21 Jill's names written down somewhere, the ones who didn't
,

22 have their records in order?

.23 MR. BERRA: No, because that function -- although

'2 4 ~ the function stayed there through the life of the plant,

'25 some people are not as tealous as some of us and don't stay

|
1

W

e
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1 WRBmpb 1 there during the entire time of the plant, and we had quite

2 a turnover, not only of people leaving the site but people

3 that were inspectors originally but became inspectors

4 ultimately -- or became something other than an inspector.

5. That was changing -- the guardian of that record there was a

6 changing Joe.

7 MR. DENISE: So is it your statement then that

8 you don't know the people by name --
,

.

9 MR. BERRA: That's correct.

10 MR. DENISE: -- who did not execute their part of

11 the procedure that would have resulted or could have

12 resulted in an MSSWR being put in the records? You don't'

.

13 know their names?
.

'

MR. BERRAs * I don't know because the. custodiani 14 ,- .

,

15 of, let's say, the box' changed over the six years. And at

16 what time during the six years did that record go from

j 17 retrievable to not retrievable I cannot say. I only know

18 that it wasn't retrievable when we went to touch it in

19 1983. I can't tell whether it became unretrievable in '77

20 or '78 or '80.

21 MR. DENISE: I have*one other question. You

22 mentioned you went from a one-part to a multiple-part

23 record.

24 Do you have information on the percentage of

25 retrievables that came from the multiple-part versus the

.

O
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1 WRBmpb 1 single-part? Did you notice any difference?

!

2 MR. BERRA: It's in the -- The multiple-part were
,

3 used in the latter part of the steel. They were used

4 primarily in the piping and hangar portion, although there

5 was some, you know - .the multiple part -- They didn't use

6 MSSWRs in piping, but they used multiple weld records.

7 MR. DENISE: I thought I understood you to say

8 that you had a multiple-part MSSWR that flowed from D-1.1,

9 from AWS D-1.1 -- to meet AWS D-1.1 inspection.

10 MR. BERRA: I misstated if I said that.

11 MR. DENISE: .Okay.
4

12 MR. BERRA: AWS does not ask for any form to

13 record the welding inspection. ANSI requires you to have
*

14 records: it.doesn't tell you to have one ,or three.
- .

,

15 But we just -- As t'he project evolved we got into

16 a multi-part wel,d record -- others and MSSWRs. .But.

17 unfortunately at that time MSSWR structural steel was

18 essentially complete.
,

19 MR. DENISE: Okay.

20 I asked the question: Did you notice any
'

21 difference in percentage retrievability between the

22 single-part and the multiple-part MSSWRs which applied to

23 AWS D-1.1 welding?

24 Now is your answer-that you really didn't have

25 multiple-part MSSWRs which applied to AWS D-1.1 welding?

.

*

__
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1 WRBmpb 1 MR. BERRA: We didn't have that for any

2 significant time period.

3 MR. DENISE: So no significant fraction then?

4 MR. BERRA: Yes, no significant fraction. We had*

5 it for the tail-end. But it was an insignificant usage of

6 them for us.
4

7 MR. DENISE: Were you missing any of those?

8 MR. BERRA: Yes. I say that, but I don't know

9 that specifically because I didn't break the two out.

10 But we' don't'have that problem in the multi-part

11 weld records for other programs. And that's why I'm

12 postulating the good retrievability in the other areas. I'm

13 , postulating that we had.the three-part in the welding of,

, 14 structural steel we ,would have got the same.results as we
15 did in the --

16 MR. DENISE: I heard you say that, and I was just

|
'

" 17 really trying to find-out if you had any objective evidence
,

18 to support that, and -- like you had applied the multi-part

19 form at the latter stages of AWS D-1.1 inspection and if as

20 a consequence of that you found 100 percent retention or 75

21 percent retention --

22 MR. BERRA: I don't know.
.

or it was not assessed.23 MR. DENISE:' --

:24 MR. BERRA: We had virtually 100 percent. And
,

25 I've noticed that others have had to_ call up for missing

.

4
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1 WRBmpb 1 weld records somewhere in these other programs.

2 MR. DENTON: Were there any audits made of the

3 original weld inspection programs -- audits by the utility

4 of Daniels -- and, if so, what did they find?

5 MR. BERRA: There were audits by both Daniel

6 quality assurance and KG&E quality assurance. And there

7 were some actions taken. I believe one of the -- and I'm

8 going to have to -- I may be s.tating this inco~rrectly, but

9 my memory says that one of the audits did recommend

10 multi-part, one of the latter audits, in the retention of

,

11 weld records.

12 Where we did find S-372 audit surveillance that
'

13 was referred to earlier, it did come up with some missing*

14 * ' records.. But the'y were p'redominantly -- by "pred'ominantlyi"

15 90-some percent of the group that they looked at; not of the

16 total program, but of the group they' looked at --

17 90-something percent of the records that they found missing

18 had to do with another program: electrical supports. And

19 there were actions taken on that that ceased that from being.

20 a continuing problem.

21 MR. O'CONNELL: These structural steel erection

22 programs appear to have been completed in the '79, '80, '81

23 time frame; each one of these time lines shows when it -

24 was completed. And inspection was completed at the same

25 time?

.

O
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-1 WRBmpb 1. MR. BERRA: Yes.

.i .2 MR. O'CONNELL: And I assume the collection of
| s

3 the'MSSWRs from the work stations occurred back in that time

4 frame?

5 MR. BERRA: No, sir.

'
6' . MR. O'CONNELL: The job was --

i

j 7 MR. BERRA: The job was essentially -- I'm using

8 the tema essentially complete. Take for instance in some

9 buildings there was some steel left out for construction

10 convenience that were installed much later than the rest of
11 the steel in that building. There were still iron-workers

'

12 who did the installation, that craft that did the
.

i- 13 installation..

'
*

~14 The iron-workers resided in the building a lot*

'
j

}- 15 longer than -- the iron-workers stayed in the building
| .

1 16| longer than these periods. And why they were there is they
; .

were in there putting in ncn-structurally-significant' steel17
.

18 such as toe-plates, hand-rails, fixing gratings.- So they

i -19: still had.their gang boxes,' their work stations still in the

20 building.

21 MR. O'CONNELL: What triggered-the collection cf

[22 'the welding records? *

23 MR. BERRA: The accumulation.for turnover to'
,

24- 'KG&E. - <

,

25 MR. O'CONNELL: Nothing was turned over until
1

i

.

L
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1 WRBmpb 1 three years later?

2 MR. BERRA: Yes, sir. Now this is the typical --
'

3 This is typical methodology -- it is not typical that you

4 lose the records, but it is typical methodology. We turn

5- over -- We make turn-overs of systems, mechanical or

6 electrical systems, when we complete a system. We turn over

7 a system, all the piping in that system. We make a package;

8 we turn that over.

c 9 Likewise in a building, we do the civil package

10 for that building at one time, and we accumulate all the'

, ,

11 records and turn over the entire building at a time. And

12 when those records were put together it was obvious we

13 didn't have all the records for the structural steel

' . . 14 weldin,g. " ,,

15 MR.' MARTIN: I want to go back to the prior slide

16 on the. welding history summary. I want to make sure we

17 . understand -- or at least fcr KG&E we clari#y a statement.

18 You say the welding program, your conclusion is

19 that your. summary for KG1E is that the welding program was

20 in accordance with AWS D-1.1.
'

21 MR. BERRA: Yes, sir.

22 MR. HARTIN: All, right.

23 To clarify, I presume you are meaning by the

'24 program elements the skill of the craft, the workmen, the

25 inspector qualifications, programmatical y all.of the right

,
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l WRBmpb 1 pieces were.there. You are not arguing by that statement

,

2 that the implementation was fully complete. I would presume

3 one would argue -- at least a reasonable reader would say

4 that AWS D-1.1 says if a weld was to be made you go out and
; 5 you make it.

6 MR. BERRA: Yes, sir.

7 MR. MARTIN: Therefore I would argue that perhaps

8 under that argument there are to be no missing welds that

9 ought to be there.

10 So I'm just trying to make sure that I understand

11- just what you mean by this in light of the fact that there
,

12 were identified welds that should have been made that did
,

13 not get made. -
.

.
''

14 MR. BERRA: tesi sir,.that's true.

15 MR. MARTIN: Or they were too long or they had
;

[ 16 defects of some nature in them. Now how do I understand

17 that statement being offered in light of those known

18 defects 7

19 MR. BERRA: If I can go back to the reasonable

! 20 person you mentioned earlier that would say that, you know,
i

21 you've got a mi'ssing weld, that's true, we had missing
| -

22 welds.

23 The AWS tells you to make the welds. Obviously

24 the first check you made is if the weld is there. We did:

25 some of those welds -- they weren't there. Later I will

.

.
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2 WRBmpb 1 discuss how we feel that they weren't there. But that is

2 not in accordance with AWS.-

3 But the code itself -- AWS -- if, for instance,

4 all of you -- if-you think of the gross error, the

5 missing weld, _if all we found was something -- a millimeter

6 -- exceeding size by a millimeter, that also is not in

7 accordance with'AWS. .

8 So you could also say any project that has that
~

9 does not meet AWS. It's true that it does not meet the

10 . strict letter of AWS.because it tells you nothing should be,

11 you know, too short,'and there are no tolerances given.

12 Now we did exceed that in shortness and we did
, ,

. 13 exceed it in missing.

14 So.our implementation lof the program -- the
,

15 program was totally installed and existed in compliance with
,

16 AWS, and we had some unintentional errors'in the application

17 and execution of that program.

18

19 -

,

20

21

22
.

23. *

24

25
.
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1 WRBagb 1 The main thing here is did we have a program for

2 precluding us meeting AWS. Did we leave out -- d,id we not

3 train inspectors, did we not train welders, were our

'

4 procedures wrong, did we forget AWS criterion, et cetera?

5 No, we didn't. We applied all those aspects but
.

6 in the execution of it we created some errors.

7 MR. THOMPSON: One question: You said it was not

8 general practice to have the number of MSSWR's missing at

9 other construction sites.

10 MR. BERRA: Pardon me. I was being a little

11 facetious there, I meant that you do lose records, MSSWR's
,

12 are not a typical methodology used for documenting welds

13 like that. For instance,.in many projects -- in some

14 projects, okay'-- some installations wou'ld,take a planne,d
~

,

15 view of that structural -- the planned view that Mr. Ivany

16 showed. And when he got through with inspection of the

17 whole plant and signed that off they would have inspected

18 all the welds at that plant, that meets the requirements of

19 ANSI.

20 As I said before, AWS doesn't even require you te

21 do that but that would meet the requirements of ANSI.

22 Therefore they would have one record for each floor. Take

23 it you had four floors in the building or six floors, that's

24 24 records approximately. 24 records, 24 drawings is a lot

25 easier to count to keep track of, et cetera.

,

.
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2 WRBagb 1 In our case we had tens of thousands of MSSWR's

2 relative to some other facilities only having 20 or 30.

3 MR. THOMPSON: I guess what I was interested in,

4 Daniel.-- you know this is not the only project Daniel has

5 been on. Was there something different between Daniel here

6 and Daniel elsewhere or, if we looked at Daniel elsewhere,

7 would it be saying the same thing?*

- .

8 MR. BERRA: You would not see a common use of
.

9 MSSWR's.
,

10 MR. THOMPSON: Would you see it anywhere'el'se?

11 MR. BERRA: I really don't know where else you

12 would see it. It was not common use with Daniel.

13 'MR. DENISE: Mr. Berra, I understand that
*

.

14 Mr. Martin asked you a, number of' questions about'that,

15 statement. Perhaps I might ask you also: Is that a Daniels
,

's that a Bechtel statement; is that a KG&E16 statement; i

17 statement or is that everybody's. statement?

18 MR. BERRA: That's everybody's statement. I

19 believe Mr. Koester will correct me if I'm wrong that the

20 presentation I am g'iving you is not a Daniel presentation.

21 MR. KOESTER: It's a project statement.

22 MR. RATHBUN: He already made the statement in

23 his introduction remarks..

24 MR. DENISE: I just like to check the details

25 from time to time to be sure I'm straight.

.
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1 WRBagb 1 MR. BERRA: My whole presentation is a project

2 -presentati'n.o

3 As stated earlier the CAR-19 management plant not

4 only addressed programmatic aspects but also the welding

5 hardware rather than utilizing a sampling plan or limiting

6 .the hardware scope to only that without primary inspection

7 documentation. It was decided that the CAR-19 inspection

8 verification would address 100 percent of the structurally

9 significant AWS field-welded joints.

10 That's important because the industry -- not only
/

11 the nuclear industry but industry in general that performs

12 inspections -- recognizes the existence of sampling plans.

13 Mill, Standard 105, I believe it is, gives you -- that is
.

* '' 14 recognized as a methodology to. determine the credibility o'f'

,

'

15 some occurrence, the statistical credibility.
,

16 But it was decided that we would not do that. It
,

17 was also decided that the question was concerning the

18 retrievability of records and therefore the question could

19 come up about the welding on those joints that we could not

20 retrieve records for.

22- One approach would have been to look at those

22 only in the re-inspection plan. But in the continuation c.f

23 the conservativeness that Mr. Ivany mentioned in the design,

24 our re-inspection program continued with that

25 conservativeness and we addressed 100 percent of the

...

'
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1 WRBagb 1 structurally significant welds.

2 Now recognizing that this inspecti'on verification

3 was a secondary inspection and that AWS does not address

4 such inspection, it was necessary to develop secondary

5 inspection procedures and a plan to evaluate the results of

6' that re-inspection.*

7 That statement I just made is an interpretation

8 of the project that was confirmed by ANS. That is, AWS is

9 not intended for re-inspections over the life of the

10 structure during the initial erection welding program.

11 At the time of the secondary inspection -- which

12 was the last half of 1984 -- approximately 60 percent of the

13 steel was painted and some of the steel was fire-proofed.
.

14' In addi, tion, construction' activities subsequent ~to the.
,

15 primary inspection made some of the joints inaccessible for

16 secondary inspection.,

17 This was either because they became encased in

18 concrete or other' structures were erected after them that

19 precluded you to-get in and do a complete measurement of the

20 initial weld.-

21 Aware of the objective of CAR-19 and the then

22 'as-built status of the project, KG&E, Bechtel and Daniel

23 developed a program for.the secondary inspection.

24 A question was alco asked of AWS that since they

25 do not address secondary inspections, who would they

.

.

'
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1 WRBagb' 1 recommend determine the methodology use'd for secondary

1

2 inspections in evaluating the results of that inspection.
,

3 AWS answered: the owner and/or the engineer as

4 the owner's representative and the contractor, and that's

5 who developed it for the CAR-19 secondary inspection.,

6 (Slide.)

7 The program used for that included the

8 development of the secondary inspection procedurss and the
,

,

9 incorporation of those procedures into the site quality
; ,

10 control procedures.

11 Specifically, I believe our. procedure CCP-200'was3

i 12 amended to have an attachment specifically addressing the

13 CAR-19 re-inspection program. That attachment was approved
,

14 - by Daniel; Bechtel-as 'the designer and KGdE as the owner..

; 15 We then performed a certification of inspectors.
.

16 When we initiated some re-inspections prior to

17 the issuance of CAR-19 but subsequent to the occurrences in
,

18 August, as shown on Mr. Rudolph's slide, we started doing

19 some inspections. It was decided at that time to utilize

20 inspectors that were certified to AWS --'AWS certified

21 welding inspectors. They were some that' existed on the site

22 that were at that time in Daniel employsand also there were

23 some at the site that were in'Bechtellemploy that were

24 working for KG&E. *

25 We used those inspectors to go out and do some-

,

a
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1 WRBagb 1 inspections of the welds.

2 At that point in time that's where we came up

3 with the missing. welds and we kept going and issued CAR-19.

4 Those inspectors had performed several inspections, maybe

5 2000 of the 11,000 welds eventually looked at.

6 We decided that although they were certified to

7 AWS, we also decided to certify them to ANSI 45.26. So we

8 did certify those inspectors and some additional certified

9 welding inspectors we brought on the site to those

10 requirements.

11 As I mentioned earlier, one of the inspectors, we

12 couldn't verify his previous employment history and rather

13. than continue along that vein,.we just reperformed secondary

14 inspections on'the scope'of work he' handled.* '
-

15 The , identification of structurally significant
16 joints by the engineer, Mr. Brown will cover how that was

17 performed. That resulted in approx;mately 2670 joints.

18 The validity of inspection in the presence of
.

19 paint -- because we recognized that although the AWS code

20 says inspect before you paint, if you do re-inspections on

21 . painted structures, you have to come up.with a criteria for

22 that. That validity again Mr. Brown will discuss as will

23 .the consultants.

24 We had to remove fireproofing frem the' joints

25 that were fireproofed.
.
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1 WRBagb 1 We did an inspection of the structurally

2 significant joints.

3 We did an investigation of missing welds with

4 primary records. During the secondary inspection plan, we

5 looked at over 11,000 structurally significant welds. We

6 found two welds on separate joints in separate buildings

inspected by two different inspectors -- we found7 that --

8 those two welds missing and we found a record that said the*

9 weld was there.:

10 Now we did an extensive investigation into that,

11 including interview of one of the inspectors -- both

12 inspectors were no longer at the site at the tima of the
t-

13 secondary inspection and neither were employed by Daniel at
' *

14 the. time of the secondary inspection. We_did a hardware

15 review and a documentation review and found the occurrence

16 limited to these two cases out of the in excess of 11,000

17 welds looked at.

18 Our conclusion is that this was an error, an
.

19 unintentional human error. I could go into more detail but

; 20 .there was an extensive review of'that that backed that up

21 and it is included in CAR-19 in the summary.
. .

22 During our inspection -- our re-inspection, we

23 documented the construction configuration of the joints.

24 Previously I~ stated in the primary inspection ycu went out

25 and inspected the weld -- maybe all the. welds in a joint,

.
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1 WRBagb 1 maybe not. At that particular time you may have ecme back

2 later and* inspected more welds in a joint.

3 This time we approached it because this was a

4 secondary inspection plan and we knew that we were going to

5 come up with deviations in that inspection plan. We

6 anticipated that.
.

7 In anticipation'of that we knew we would go to

8 the architect-engineer for his evaluation of those

9 deviations. That was part of our plan.

10 So when we found the deviation, we documented the

11 constructed configuration of that joint ~ the whole joint, so,

12 that when the engineer evaluated that joint if, in the case

13 of a missing weld, for instance, he knew'what the

.' 14 surro'unding existing welds actual size was and length rather

15 than just what was on the drawing so he knew what he could

16 use for strength in that j oint ,- what was re, ally there. So

17 we looked at it as a joint rather than as a weld. . Obviously

- 18 a missing weld has no strength but the joint is what he

*19 examined. That was the evaluation.

20 We reworked the joints. The numbers will be

21 discussed by Mr. Brown. We reworked and he will discuss the

22 ' specifics and then we issued a summary report of CAR-19.-

23 Now Mr. Jerry Brown will discuss the technical

24 aspect ofinspectioninthepresenceohpaint, and I will
25 touch on some of the related statistics with that.

r
*
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1 WRBagb 1 The previously stated approximately 60 percent of

2 the joints were painted at the time of the secondary

3 inspection, which means 40 percent were not painted.
|

4 In addition, 125 of the joints that were painted

5 during the secondary inspection happened to be joints that

6 fell into that 10 percent of specific weld detail

7 requirement to perform magnetic particle examination.

8 So we had magnetic particle examination records

9 for 125 of the joints, and those Mt's were performed back
~

10 during the initial installation so they were primary

11 inspection records, although when we went out 'for the

12 secondary, they were painted.

13 So with those,125 records and the 40 percent of,
14 the joints that Were unpainted,' ~together they represent 44*

,

15 percent of the total of structurally significant field

; 16 welded joints.

17 Now although we didn't use statistics in our

18 program and that wasn't the intent of our program, I can't

19 help that 44 percent happens to be a statistic and it is a

20 rather large statistic and had we chosen to use the sampling

21 plan to demonstrate painting -- the acceptability of the

22 painted welds, we would have chosen a much smaller number.

23 Nonetheless, we had 44 percent covered by MT's and secondary

24 inspections without the presence of paint.
'

25 For the characteristics that are considered more
,

.
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l' WRBagb 1 difficult to evaluate and measure in the presence of paint

2 . -- that'is, incomplete fusion, undercut, cracking and

, 3 porosity -- we found no unacceptable welds for those

4. characteristics. That-large sampie size supports a high

5 confidence' factor that the same results would be obtained in

6 the painted joints. .

7 The actual results of the secondary inspection of

8 -the painted joints -- because we did in fact inspect those

9- - yielded identical results: that is, no unacceptable

10 joints for those characteristics were found.

-11- ' Although the evaluation of' secondary inspection

12' did not identify even'one significantly deficient joint --

13 and by'that I mean one that would have failed in service --'

''

14 the inspectors'did' indicate' a-large-number of minor*

,

,15 deviations from design drawings..

'

16 An evaluation'was made to determine the roo't'

17 cause for:these minor deviations not being identified in the

la primary inspection. The most common deviations were

19' -undersize, underrun and overrun. I am using the terminology

20 " underrun" to mean a weld that is shorter than that
.

21 specified on the drawing. It is a common terminology,

-22 although AWS uses " underrun" when it' references si:e and I

23 use " size" when I reference size and " underrun" to mean less
24 than the specified length.

25 Now some of'the joints contained more than one

.

+
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. deviation, ,such as the weld may be too long and.the part

.

1 . WRBagb 1

2 that's too long might also be less than the size shown en*

thedrawing,whichwouldbeaboubledeviationonethat~3 one

; 4 weld. Go some of these joints have more than one deviatien

5 in them, therefore you cannot sum the numbers; used to get

'
6 the total joint, they give you more than total.

7 Now for undersize, the most common deviation, 765
.t

8 joints contained one or more undersized welds.
.

9' (Slide.)

10~ .The majority of those exceeded AWS allowable by
4

.

f 11 less than 1/16th of an inch. AWS allows you to have -- for

[
12 size, it allows you to be undersized up to a 16th of an

I 13 inch and that undersized condition that has to be less than
;*

-
.

l . .

14 a 16th of an inch undersize cannot exceed 10 percent of thei -

15 weld length.

I 16- Now if you exceed 1/16th inch undersize, for no
i

'

17 matter how small a piece of the weld you exceed that, you

18 are outside AWS. code.. We had 765' joints outside that code.
*

19 The majority of those, like I say, exceeded.the 1/16th inch
;; '

| ~ 20 allowable by less than a 16th of an inch. .

1 21 Now these profiles.here show theoretically what

1<
22 the weld size as the designer determined it is. It shows

.

~

23 ,two acceptable profiles. You can see concavity and -

24 convexity, you can see they are within the bounds -- that
-

j -1

25 they meet or exceed the bounds shown by what was termed by

i

i

i *

,
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. 1 . WRBagb 1 the engineer.

2 This is an undersize, where one leg of it is less

3 than the size called for by the designer. And if you do
;

4 have an undersize, it is typically here rather than here
;

5 (indicating), because the weld will tend to lay down as you
6 a're making the weld and give you some overlength here and

7 could give you some undersize here_(indicating).
*

8 Now the methodology used in the 1984 inspection

9 timeframe was again the visual look for the weld for size.

:LO Now these. welds are all supposed to be 5/16ths-of an' inch.

11 One of them is less than 5/16ths of an inch, this one here

12 (indicating). -

'13 The way the welder -- the way the inspector..

..
. .

. looked at it'- ',it took him some time to 'mak'e this. thing --*
.

,

14.

,

15 but there is one small spot right here:(indicating) that is

16 the low point in that weld.

17 Now since it is supposed to be:a 5/16th inch

18' . weld, to see if that one rpot exceeded the 1/16th undersize

19 allowable, you take a-quarter-inch, which is 1/16th less

20 gauge, and apply it to that point and make a determination

21 -- as I just did -- that that. weld is somewhere between'a

22 quarter-inch and five-sixteenth-inch in size and therefore

23 it's'okay as far as the' code goes.

.24 MR. KNIGHT: Should I interpret your presentation

25 'as being=what you are exhibiting isithe typical type of

.

'
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1 WRBagb 1 problem found? Clearly your presentation minimizes the

2 differences.

3 MR. BERRA: Two things: I don't have the exact

4 percentage, it's in the -- 90 percent of the undersized
5 welds were less than a sixteenth-inch more than what the

.

6 code allows you. When you hear Mr. Reedy explain how they

7 teach you to inspect welds, AWS teaches you, you'll see the

the insignificance of that.8 significance of that --

9 MR. KNIGHT: I am rather familiar with that, I.

10 just wanted to know --

11 MR. BERRA: I also wanted to show that in the

12 initial inspection you look for high and low points. You

13 check that and you may very well have stopped your

14 * inspectiYn at that point, once having'found that that one' *

,

15 met that criteria. But the methodology, using these gauges,
.

16 that you are familiar with -- I don't know if everyone --

17 that in the early 1970's it was virtually non-existing in

18 using the gauge to determine the size of that weld. It

19 increased, so that by in the Eighties you had extensive use

20 of the gauge.

21 Now the inspectors we sent out for the secondary

22 inspection took the gauge and did 100 percent measurement of

23 all the legs they could get to with this gauge of the weld

24 on that joint.

25 Now this joint I said that measurement meets--

.
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1 WRBagb 1 AWS. This joint does not meet AWS for size, the reason

2 being that when I run this gauge down it is less than a

3 sixteenth undersize but more than 10 percent of the

4 four-inch veld. Therefore not only is this weld rejectable

5 in the secondary inspection, but I reject the.whole joint

6 because I dealt in joints.

7 MR. KNIGHT: I believe a statemen was made

8 earlier, throughout all of this, in recognizing that

9 sometimes excruciating thoroughness of running a gauge over

10 a weld, there were no structurally deficient welds found, is

11 that correct?

12 .

13 .*
* .

.*
** 14 - . .

,,
.

15

16

17

18 -

.

19

20

21

22
.

23

24

25
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3 - WRBagb' 1J MR. BERRA: " Structurally significant" meaning >

! 2 that no weld that would'have failed.

|
3 MR. KNIGHT: How about the worst service*

4 condition would have exceeded allowable stresses?

5 MR. BERRA: Yes, but not because of the undersize

: 6 situation t' hat I just explained here.

7 None of these th'at.I just mentioned, these 765,

8 exce,eded design allowables because of the sixteenth-inch*

;

9 - undersize.<

,

i 10 MR. KNIGHT:- That's what I would have

11 anticipated.;

4 12 MR. BERRA: Although with the large number there
i

13 was a deviation but none of them that cama....
'

'

Now the second most ommon deviation wasj 14* -

,

15 overrun. Now overrun, as I stated, the'" overrun" that I am

! 16 using for overlength, that is a weld that is longer :han
i

j 17- specified. 754 joints were found to have deviation and

;* 18 therefore rejectable in.the secondary inspection because

3 .

specified. . 658 of those 75419 they had welds-longer than'that

f 20 were in the return portion of the clip angle to embed,

21 that's the clip angle wel to the embed.

'22 (Slide.)*

23 Although AWS does not specify specifically what

24 - is a rejectable overlength weld, they say that. welds that

25 are substantially.in excess with no definition.of.what
.

i

,
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2 WREagb 1 "substantially" means, those that are substantihlly in

2 excess should be evaluated.

3 For the design detail for the clip angle, the

4 return weld on clip angle to embedded plate, keeping in mind

5 that this clip angle is generally 18 inches long so you have

6. something like this (indicating). The return weld, these

7- portions of the weld are to be twice the weld size as a

8 minimum but not to exceed one-inch maximum.

9 So this should be 5/8ths as a minimum and not
10 exceed one inch max. #

11 This is an example of an overrun (indicating).

12 This is an example of an underrun (indicating).

13 On,this you have two acceptable return welds on
'

14 ,this side -- actually*it is one weld. The top and bottom
,

15 are acceptable for return. On.this side you have an example

16 of an undersize -- underrun, rather, and an overrun. Either

17 one of those conditions is rejectable and 658 were too

18 long. None of that caused the design stress allowables to

19 be exceeded.

20 MR. KNIGHT: Will someone refresh my memory? Is

21 the return considered in the structural calculation?

22 MR. IVANY: No, ,not in' terms of the weld area.
23 MR. BERRA: So the important part there again is

24 significance. A large number, 700-and-something joints, and

25 a weld that is not included even in the design calculation.

.
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1 WRBagb. 1 The next most common deviation is underrun. That

2 is a weld,less than that shown in the design going as far as

3 length it goes. AWS does not give a tolerance on the length

4 of a weld. It tells you if one is substantially in excess

5 you should evaluate it, but it doesn't tell you anything
.

6 about one less in length so it tells you-it has got to be

7 that length.-

8 We had 233. joints that contained one or more

1-

9 welds that were underlength by a fraction of an inch. Now

10 again keeping in mind that this is a scaled-down version,
. .

'

11 basi'cally a foot and a half would be this side of the weld

12 typically. We had 233 that were short by a fraction of an

i 13 inch. They were all rejected by the secondary inspectors

14 , and a'll evaluated as acceptable.by the designer.*

.
,

15 The ev'aluation for root cause concluded that the;

16 major reason for differences between the primary and

17 secondary inspection was the different inspection

'
18 methodology. The same criteria, different methodology in

I 19 inspecting for that criteria, referring to the 100 percent

20 measurement of the weld as one of the primary instances and

21 the no tolerance philosophy that had evolved by that time.

*

22 Both the primary and secondary. visual inspections.

'

23 were for the AWS attributes that appear on the slide.,

,

24 However, the methodology and philosophy.of inspection in the

25 secondary inspection actually exceeded that required'by AWS.

|

i
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1 WRBagb 1 Mr. Roger Reedy will also address the subject of

2 the methodology changes in inspection. Mr. Jerry Brown will

3 discuss the results of the overall engineering evaluation of

4 the results of the inspection.

*

5 (Slide.)
And, in summary, the KG&E management plan6 *

7 addressed all of the CAR-19 findings and some additional'

8 such as the look into other programmatic areas that arrived

9 at the following conclusions:

10 Quality assurance program deficiencies were

11 confined to CAR-19 issues.
_

12 Presence of weld inspection documentation without

13 presence of welding was caused by human error.

14 * Weld cecord retrievability problems did not cdrry*

.

15 over to other programs.

16 The welding program is in accordance with AWS

17 Dl.1, 1975 edition.

18 All quality criteria as specified in the related

19 design documents are met and all structural. steel erection

20 commitments in the Wolf Creek FSAR are satisfied.

21
'

Are there questions, gentlemen?

22 MR. BARTON: Let me ask one question:

23 You previously -- and you have focused
.

24 appropriately on the 21 percent of the joints for which weld

for which field welding was done and for which issues25 --

.
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1 WRSagb1 1 were raised. In the review'-- and then you described the

2 records program used in other activity areas, covering a,

!
3 broad scope as really being not subject to the deficiencies

t .

{ 4 inherent in the field erection as welded. f

5 That general statement you made, is it applicable

6 -- was there a different record system. applicable to the 20

;- 7 or 30 percent which were bolted connection such that yo did
i

| 8 not have a record'retrievability difficulty relative to all

! 9 the bolted connections that are field erected pipe

j 10 connections and were the shop records in good shape?
! .

11 MR. BERRA: The answer is yes but I'll go through
4

|
12 the reasons why.-

! 13 The shop welded welds were not only performed in
,

1

j 14 the shop, they were' inspected in the shop by.the
,

1~ 15 fabricators' inspection program The records are retained.

; -

: 16 in the. shop.
;

t<.

! 17 That program was overviewed by resident
,

18 inspectors from Bechtel Corporation. Those records were,

1
-

,

j- 19 audited by KG&E. I don't know whether --
i

i 20 MR. MYERS: By Bechtel and KG&E.
:

; 21 MR. BERRA: Also,'as you well~can imagine,-that

!
. 22 shop'i:s in a permanent place and their recordkeeping ----

'

!' 23 that''s all they do.-- is'for fabricating and they have.their
.

24 records:as' compared to building'a plant. So that addresses,

| 25 . the shop,
a
,

e

t

k

e

.

-

|

'
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-
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1 WRBagb 1 In addition to that, there was receipt inspection

2 above what is required by any code, and that did include a

3 receipt examination inspection of the welds. That was an

4 extra program initiated at Wolf Creek.

5 The bolted connections again are different in the

6 sense that you know of the bolted connections whereas we

7 didn't keep track of temporary bolting like we do welding.

8 The obvious difference being the use of a temporary bolt

9 doesn't give you a heat related area that putting a

10 temporary weld does, you don't affect the characteristics of

11 the base material.

12 The bolted connection program was re-audited

13 itself because of another reason, a question had come up-

'

14 about boltin'g -- I don't remember which caus'd it - .whiche

15 caused a relock at the bolting and the bolting records and

16 the methodology used for bolting so that was covered.

17 It was looked at by CAR-19. CAR-19 didn't have

18 to spend a lot of time looking at it because of the

19 information that was available about the bolting..

20 MR. MARTIN: Thank you.

21 MR. THOMPSON: One quick question:

22 You talked about the human errors in the missing

23 welds that were not identified. Could you either give us a

24 little bit of why you concluded it was human error or show

25 us on your diagram which welds were missing? Or is that

.

l
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1 WRBagb 1 something that is going to be covered elsewhere?

2 MR. BERRA: There are several areas. One, we had.

3' some missing welds -- actually it was missing material

4 associated with beam seats, a beam seat -- which ,this

5 doesn't have (indicating), what you would have in here is

6 another member to support this beam during the erection

7 process. Typically that's a temporary installation. We

8 had, I believe, in the neighborhood of 30 joints where that

9 beam seat wasn't there that showed on a drawing.

10 Several of those -- and I don't have the number

11 -- you can see that the beam seat had been there and what is

12 called washed off because you can see the indication,that

13 the welds had been there previously. This substantiated
,

14' that the carbon practice for erecti'ng a st,ructural steel* -

15 beam would be to put a temporary device there to set this .

16 beam down, tack the other on, weld it out and wash off the

17 beam seat. Some of the drawing details did' require that you

18 leave that there. So that was missing.

19 There were 69 missing -- 69 joints that had

20 missing -- 66, pardon me, joints that had missing welds that

21 we feel were caused by misinterpretation of a detail. One

22 detail was used for 6,0 radial stops that.were installed en
23 the polar train; on all 60 of those radial stops the same

24 missing welds occurred. We can only postulate that they

25 were all done by the same welder,-that that detail confused.

.
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1 WRBagb 1 the welder and therefore the inspector.

2 It has somewhat also confirmed that when we did

3 the re-inspection and the different inspectors looked at

4 those 60 not all of them raised the question; one of them

5 raised the question, his initial answer from the field

6 engineer in looking at the joint was there's nothing wrong

7 with it, that they would check further with the design

8 engineer and, yes, there was supposed to be a weld there.

9 So that one detail should only have been used 60 times and
*

10 wasn't used.
..

11 The pressurizer welds. There are six supports

12 for the pressuriser. There was a missing weld on each of

13 those six supports, the exact same weld missing on all six.
,

' ' 14 * Looking at that, detail, you can see where'the human error

15 cou'ld arise during the erection process.

16 Typically if you did put a beam seat it was down

17 here (indicating). That particular support had a beam seat

18 here -- and it wasn't.a beam seat but it looks like a beam

19 seat sitting on top of it also -- and there was'a weld up

20 there (indicating).

21 Now although that involved 66 joints, that was

22 only two details and 1n all our review we did not come up

23 with any other details that we found misinterpreted so it
24 was not a pervasive problem, it was a limited problem. But

25 it just so happened that it involved those. That's where we

.

. o
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1 WRBagb 1 get human error'.

2 The other two -- in detail I could go through --

3 we looked at what the inspector did, how he kept his records

4 and from that we projected the human error. We found no

i 5 malicious intent.

6 MR. THOMPSON: That was for just one particular
;

7 weld? .

8 MR. BERRA: Yes, that inspector was one weld,
4

9 both of them was one weld. One was a clip angle and I don't

I 10 see any reason for misinterpretation there. He wrote down

: 11 A,B,C,D, and when I talked to him on the phone, he said

12 sometimes you would write this down and you would go look at,

13 it and if it wasn't all there you would t.ake the D off,or.

"

14 wha'tever and'he didn't. I for'get which one of the four was

remem'er ever having done that.15 not present. He couldn't b.

I 16 That's where the human error comes in.
'

17 Any other questions?
1
4

j 18 MR. DENISE: I have a couple. On the generation

19 of MSSWR's, would an MSSWR be produced 'for a weld which the

. ' 20 inspector called deficient?<

'

21 MR. BERRA: No. .

22 MR. DENISE: He only produces MSSWR's on

23 acceptable welds, is that correct?

24 MR. BERRA: There would have been an inccmplete

25 MSSWR generated. That is, ,the welder would have entered'hisi

s

.
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1- WRBagb 1 portion of the data on the weld record, he would have asked

2 the -- he would have put the weld on the list, an inspector1

3 would-have gone up to inspect it, the inspector would.have

4' noted - .if he noted a deficiency he would not have signed

5 it, he would.just tell the welder of the deficiency and the

6- welder would repair it and fill out another MSSWR. The'

7 inspector-would come up, if that was acceptable lue would

L 8 sign that and that would be the MSSWR record.
,

9 MR. DENISE: 'Okay.
,

10. MR. MARTIN': In your document requirements, would

L. 11 they have required in this program for both of those records

j 12 - to have been retained or only the completed one?
,

I 13 MR. BERRA: Only the completed one.
,

'

MR. MARTIN: So if'the ' craftsman or any' body'14 - -

i
,

~

15 tossed'it in a GI can or took it home:and threw it away or

i 16 anything, that would be no violation of record control for

17 the Wolf Creek facility? That is,-the. incomplete one?

; 18 MR. BERRA: That was an in-process inspection.
i-

.19 You keep a record of the in-process' inspections,

t 20 Now the welding program was overviewed by welding
!

I 21 engineers, Bechtel welding engineers,.the welding

; 22 engineering department. They do not report to'the

23 production department and they are not the inspectors.
~

,

i

: 24- But they overview the program'of both.the
! .

25 qualifications of the welders and the maintaining of those
;

i

<

*
e
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!

-

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



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

.i . ,
,

If ,.
~

s

:
:
;

i

: 2240 09 11' 1231

~1''WRBagbl :1! . qualifications. We use them to maybe look in a difficult
b

't . joint, meaning that the welder is doing his weld, the |

[ 3 welding. engineer puts his hood on and looks at the joint.
t

4 He keeps the' equipment up that they use to do the welds and
i

5- he is very cognizant of the various welders' abilities.

6 You'and I may both be qualified to do a weld,
i

7 you're just more qualified than I am, you're just better.
i.

8 So if welhad a very difficult weld he might use'you instead"
.

i
9 of me.- .

j- 10 He also overlooks what is happening with your-

e

| 11 ' rejects.- If one of us is getting a little too much in the
i . ,

reject area, he will take 's back to'the booth and weld.up12- u*

j- 13 ~ some coupons for practice a,nd then put us back out. If we

, . .-

.14 can't. cut'it that-way, then he'll rift your stamp,'
*

,
* ,

>
. .

! 15 identification number and you cannot weld.
I

16 MR. DENISE: You talked earlier about building

i 17 . turnover, I think it was your first slide. I noticed that.
'

; 18 |you had building turnover on the' fuel building and'the ESUS

19. buildings early in 1984. Those buildings had a significant

.20 fraction -- or at least one of them did,-- of missing
i_
I 21 MSSWR's. .

f
.. .

.

| 22 The' pump house, I believe, had the largest
i

{. 23. number,'although there are.only'36 joints in the pump
i

24 . house and we had a large number.t

25 (Slide.)
I

,

i ~w

|

i-
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1 WR3agb 1 MR. BERRA: We forgot to take credit for these in

4

2 the numbers I was giving you earlier. We went back and did

3 the 100 percent re-inspection of the pump house but I didn't

4 count those in the ones we had.

5 MR. DENISE: The thrust of my question really was

6 though you had a lot of missing records in early turnovers.

7 This didn't seem.to surface until the last quarter or the-

8 end of the' third quarter of '84.

9 MR. BERRA: The records was here in 1984 and I

'10- believe CAR-31 was October of 83. CAR-31 is the CAR that
.

11 addresses the miscellaneous records, that was in October of
~

12 '83.

13' MR. REEDY: That was written in August of ' 83.
, ,

.

14 MR. BERRA: So,1Y was in August o'f '83 that the*

.

15 CAR was , written,and earlier.than that you started noticing
'

16 -- in fact when the CAR was written, CAR-29, it already says

17 on the CAR how many of the records are missing for several

18 of the buildings. So we knew we had a' records problem. We

,

counted them up, saw the percentage, issu'ed a CAR.that19
:

20 showed a large percentage for several buildings and all of

21 this was in '83.

22 MR. DENISE: The statement in response to CAR-19;

23 which says that neither CAR-29 nor CAR-31 required matching

24 of MSSWR's to ESWS' welds or welded conpections, if this
,

25 had been required, corrective action for either CAR, the

, ,
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# 1 problems identified in portions of KG&E CAR-19 would have1 WRBagb

2 been rea"11:ed.
.

3 You're saying had there been a matching back

4 then --

5 MR. BERRA: In CAR-29 it was a look at hardware

'6 only. It was a look at the physical attributes of several

7 joints. At that time the primary inspection records were

8 not retrieved to see if they existed at that moment in

9 time. That statement says that perhaps if we had pul' led

10 those records and none of them were there we would have

11 solved the problem earlier as far as record retrievability.

12 The CAR-31 approach was not for the pump house,
,

13 which was 36 joints, and a couple of buildings here, one
,

14 other bul1 ding, to. arrive at'those. numbers there was a match*

,

15 joint-for-joint of the weld record to a joint in the

16 building.

17 In CAR-31 -- since, at that time, no previous

18 inspection was performed by anybody -- there was a sample

19 NRC inspection in the summer of '83 and no deficiencies were

i 20 found in the seld. There were some of the sampl'ing plans

21 done and no deficient welds were found.*

22 CAR-31 postulated that it wasn't a hardware

23 problem, that there was a problem in retrievability, that

24 the hardware was good. As CAR-19 ver'.fication demonstrated,

25 the hardware was good. So it really didn't make any

.

O
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2 WRBagb 1 difference if you were missing weld record B, out of A

2 through Z, or weld record D, the fact is you're missing a
,

3 record'.

4 So what we went through was a counting of "Y cu

5 should have 100 records, you've got 82, you don't have them'

6 all."

7 Had we matched them, I don't think that would'

.

8 have made any difference in CAR-il because we still wouldn't

9 have had them all. We knew that and that's why we issued

10 CAR-31.

11 MR. THOMPSON: Any other questions? I know

12 everybody is dying to eat. I would recommend a kind of a

13 recess to 2:15, about an hour from now. The Staff ,needs to
,

'

14 caucus at 1:45 in Darryl Eisenhut's office, I&E Region 4, ' -

.

15 Engineering, my staff should meet with Darryl at 1:45.

16 We will reconvene here at 2:15. At the latest,

17 it will be about 2:20.

(Whereupon, at 1:10 p.m., the conference in the18 -

19 above-entitled matter was recessed, to reconvene at 2:15

20 p.m., this same day.)'
Q

21

22

.23

24

25
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1 WRBagb 1 AFTERNOON, SESSION

,

2 (2:30 p.m.)
.

3 MR. MARTIN: Let me suggest that we begin the

4 afternoon session. Mr. Eisenhut is detained. Mr. Nugh

5 Thompson, the Director of the Division of Licensing, will be

6 down imminently. However, the Staff is assembled. I

7 believe at the end of the prior session we had just met the

8 point between two of the KG&E presenters. So Mr. Koester,

9 if you will continue with the remainder of the presentation

10 and start your next presenter, please.*

11 MR. KOESTER: I will let him introduce himself.4

12 MR. BROWN: My name is Jerry Brown. I am the
.

13 Civil Engineering group leader with Bechtel Power
"

14 Corporation. I will now describe the selection of the
,

15 structurally significant joints and the engineer evaluation

16 that was performed with regard to the re-inspection of AWS
~

17 structural steel welding at Wolf Creek.

18 ( Slide . )'

19 The joints included in the re-inspection and

20 evaluation program were all structurally significant AWS

21 steel welded joints which support or potentially support

22 safety-related equipment and building compon nts. The

23 joints are, of course, located in the sa f ety- re lated

24 buildings. They were installed by Daniel and other

25 structural steel and miscellaneous steel contractcrs. -And
~

. . .

i
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1 WRBagb 1 they were inspected originally under the miscellaneous

2 structural steel weld records inspection program.

3 A total of 2670 structurally significant joints,

4 representing over 11,000 welds were identified for this

5 re-inspection program.
,

6 (Slide.)

7 This viewgraph included in your handout provides

8 some pertinent information on the re-inspection of the se

9 joints which were identified by a review of the structural

10 and miscellaneous steel erection and field work drawings,

11 Bechtel detailed drawings and project non-conformance
"

12 reports, field change requests and fie1d fabrication

13 requests. .-

' '

The stru'et'rall.y signific nt joints were14 u

15 re-inspected by AWS certified weld inspectors to the

16 existing project acceptance criteria contained in AWS Dl.1

17 and.the structural steel and miscellaneous steel*

18 specifications of th'e 2670 structurally significant joints.

j 19 2551 joints were - re-inspected. All welds were inspected by

20 the inspectors on 1292 of these joints. 119 joints were not

21 accessible for re-inspection. 2670 joints, 2551 joints were

22 re-in spected , 1292 joints, all welds were accepted by the

. 23 inspectors. 119 joints were inaccessible.

24 Approximately 40 percent of the re-inspected

25 joints were not painted. These joints were not recuired

.
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1 WRBagb 1 to be painted because they are encased in firecrecfing

2 materials which were removed for this re-inspection. The

3 welds of the remaining joints were inspected through the

4 paint.

5 The re-inspection of welds through paint was

6 evaluated during the early stages of this re-inspection

7 program because it was recognized that all weld attributes

8 could not be visible through the paint. This evaluation wa s

9 performed by Bechtel materials and quality services group

10 and it was reviewed by both Region 4 and NRR personnel .

11 Evaluation established that an adequate re-inspection

12 program could be performed through the paint. This position

13 was established on the following bases:

14
' The weld attributes that could be inspected in

~

-

~

15 accordance with AWS are l'isted on this next viewgraph.
'

l6 (Slide.) *

17 Of these, the attributes that were judged

18 potentially masked by the paint are cracks, fine porosity,

19 tight-undercut and lack of. fusion. Although tight undercut

20 is included as one of the items, it is our opinion that

21 rej ectable undercuts -- that which is greater than 1/32 cf

22 an inch -- would be visible through the paint. In fact,

23' roughly half of- the cases of undercut identified during the.

24. re-inspection were on painted joints.

25 The .re-inspection of the other three attributes

.
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1 WRBagb 1 was determined not to be critical to this program for the

2 following reasons:

3 AWS Dl.1 is applicable to a variety of welding

4 procedures and material s. Scme of these procedures and

5 materials are susceptible to cracking, porosity and fusion

6 problems as a result of variabilities in the welding

7 procedures and material properties.

8 In these cases, the inspection for the se

9 attributes is, of course, critical. However for the E7018

10 electrodes, the sealed metal arc welding procedures and the

11 mild carbon steels used for the erection of structural steel;

12 at Wolf Creek, this is not the case. These are the most

13 commonly used procedures in highly weldable material s

- 14.. available to the steel construction industry.
.

15 Years of experience on all- types of steel

16 construction have demonstrated that with reasonable

17 precautions and controls these procedures and material s are

18 not susceptible to cracking, porosity and fusion problems.

19 The re-inspection of over 1000 unpainted joints,

20 the magnetic particle examinations performed by Daniel

21 during construction, and the magnetic particle exa.mination

22 perform?d by Region 1 personnel all support this position..
,

23 In the re-inspection program, only three cracks

24 and welds were identified, all in beam-to-beam seat welds.

25 The engineering evaluation was that these cracks were the

i

|
,
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1 WRBagb 1 result of Icad-induced stress conditions, that none of the

2 cracks in any way reduced the capacity or impaired the

3 integrity of the joint, that they were not the result of

4 variation in welding procedures or material properties and

5 that they probably were not present during the period of the

6 original inspection.

7 Only five cases of minor porosity and 91

8 instances of minor lack of fusion were identified during the

9 re-in spection. None of these welding deviations resulted in

10 allowable stresses being exceeded in the joints.

11 As explained in the NRC exit meeting at Wolf

12 Creek on February 9 of this year, the magnetic par $1cle

13 examination of welds by Region IV personnel found no
*

.
-

. . .
,

14 indications of cracks, porosity or lack of . fusion. We
1

15 believe all these results support our conclusion that the
,

16 ueld attributes critical to this re-inspection can be

17 inspected through the paint.

18 The re-inspection reports were all forwarded to

19 Bechtel for evaluation. For any joint _with a noted welded

20 deviation, the complete a s-built condition of all welds en

21 that joint were described on a re-inspection report.

22 Each joint was evaluated for the a s-built

23 condition using conservative engineering assumptions to

24 determine if the allowable stresses committed to in the

25 design criteria and the FSAR were satisfied.-

I
i

|
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2 WRBagb 1 As an example of these conservative assumptions,

'2 in those cases where some portion of a weld wa s noted a s

3 undersized in our evaluation we typically assumed the entire

4 weld length was undersized or, for deviations, identified as

5 lack of fusion or partial fusion for some length of the

6 weld, that entire portion of the weld was considered a s
4

7 - missing in our evaluation.

8 In those cases where the allowable stresses were

9 not satisfied, an additional evaluation was performed to

10 determine the ultimate capacity of the joint.

11 82 joints were determined to exceed the allowable

12 stresses in as-built condition. These included six similar

,13 pressurizer' supports and 60 identical reactor building polar
. . .

,

14 crane radial stops.

~

15 Ana' lysis demonstrated that none of the 82 joints
'

16- would have failed in the as-built condition for the most

'

17 critical loading combination. All of these joints were

18 repaired in order to assure that the allowable stresses

19 would not be exceeded'in the completed facility.

20 The re-inspection identified 130 which had a

21 missing weld or welds and 20 joints that had missing
'

22 material, They were typically beam seats that were missing

23 in the joints.

24- These missing welds and materials resulted in

'25 allowable stresses being exceeded in 69' of the S2 previous 1v

.
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1 WRBagb 1 noted joints. Allowable stresses were not exceeded for the

2 remaining 81 joints that had missing welds and material .

3 KG&E management directed that all accessible

4 welds .in this group be repaired in order to restore their

5 original design condition. 67 of these joints were
,

6 repaired. The remaining 14 were evaluated.by Bechtel and

7 approved to use as is.

8 119 joints were totally inaccessible in the

9 re-inspection program, while an addition 165 joints had some

10 portion of the weld length inaccessible. Su f ficient
,

.

11 information or alternate load paths were available to allow

12 a case-by-case evaluation of 201 of these_ joints. Therefore

13 there were only 83 of the 2670 joints which were not-

'

14 'e' valuated on a case-by-case b' asis ,in this program. -

15 However based on the very large sample of joints

| 16 which have been evaluated' on a case-by-case basis, we have

17 very high confidence, in the order of 99 percent, that the
|

18 reliability of these 83 joints is the same as the joints

i 19 which have been evaluated.
!

20 Therefore we would not expect to find a joint in

21 .this group that would fail under the design loading

.22 ' conditions as- a result - o'f welding deviations.

23 In summary, the '100 percent _ re-inspection of AWS

24 structural steel welding was initiated primarily as the

25 result of the identification of missing welds during _the

_ _ _
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2 WRBagb 1 sample re-inspection performed in September of 1984,

2 The conclusion of the re-inspection evaluation

3 program has determined that missing welds and material --

4 primarily missing welds -- were the significant welding

5 deviation which resulted in the violation of design

6 allowable stresses.

7 Additionally, the incidences of missing weld's

8 were generally limited to three specific areas of

9 construction: pressurizer supports, polar crane radial

10 stops,and beam seats and are not attributable to an
~

11 across-the-board breakdown of the welding quality program.

12 The results o'f the engineering evaluation of AWS structural

13 steel welding at Wolf Creek have not identified any
*

** '
.. .

14 significant deficiencies in the welding which would have
,

,
15 impaired the health and safety of the public.

16 If there are any questions, I would be happy to

17 address them.

18 MR. DENISE: I have_ questions. Just a little
,

19 housekeeping. .

20 How is the paint thickness determined on those
,

21 weld s? '

22 MR. BROWN: KG&E used the appropriate ecuipment

23 for measurine paint thickness. They actually went back and

24 ' measured the paint thickness on almost all of the joints of

L 25 paint, if not all, certainly in excess of 1000. 'Or.e paint

1

i
l
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2 WRBagb 1 thickness varied from two to 15 mil s but I believe greater

2 than 90 percent of the joints had less than 10 mils of

3 paint.

4 MR. DENISE: Can someone tell me -- maybe scmeone

5 else can tell me if it was measured with a standard scratch

6 gauge or what model or whatever?

7 MR. RUDOLPH: It was measured with a scratch

8 gauge.
.

9 MR. FOUTS: The thickness of the paint was

10 measured with a dry film thickness gauge, I believe made by
.

11 Keene Taylor.
~

12' MR. DENISE: On the re-inspection, where are the

13 re-inspection record.s kept?
.

*

.

' '

MR.,BERRA: Whichi records, the --14 *
.

15 MR. DENISE: I'm on to joints now, the secondary

16 inspection of miscellaneous structural steel welds. Where

17 are the re-inspection records kept?

18 MR. BERRA: Currently now they are in KG&E

| 19 construction, specifica' ly in John Fletcher's area.l
,

20 MR. DENISE: What are they called? Do they have
. .

21 a name?

22 MR. BERRA: I think .it's called the inspection

23 verification plan.

24 .MR. DENISE: Will these-be part o f _ the pe manen

25 plant records or are they going to go to som e - -

|
!

l

!
,
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1 WRBagb 1 MR. BERRA: Yes.

.

,
2 MR. DENISE: They are not going to go in one of

3 these boxes?

4 MR. BROWN: Dick, with regard to that, all the

5 deviations, all the' inspection reports of deviations are

6 _ attached to non-conformance reports which were forwarded to

7 Bechtel Power Corporation. Those non-conformance report s

I
B have been dispositioned. For all joints with noted

9 deviations there is a copy of the re-inspection record
*

10 attached to'the'NCR. ,

-11 MR. DENISE: k'm asking KG&E. Are these

12 re-inspection -- is re-inspection documentation now part of

13 the permanent plant record s?
,

| 14 MR. REEDY: Yhey ,will be retained as quality .*

'

15 records.

16 MR. KOESTER: I wanted my quality assurance man

17 to tell.you.that.

18 MR. DENISE: I understood you to say, Mr. Brown,
i

19 that the 83 inaccessible joints were assessed as being

20 ~ acceptable based on the statistics associated with the other
. %

'

21 inspections. Is that correct or incorrect?

22 MR. BROWN: That's correct .

23~ MR. DENISE: I want-tu talk about some of the se

24- joints for-just a minute.

25' I am making reference to Mr. Ko e ste r ' s letter _to-4-

4.
.

4

f
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1 WRBagb 1 me dated February 22nd, 1985 and I make reference to jcints

2 R-17 5 first called beam-to-beam. It supports the

3 pressurizer, full penetration welds between the pressurizer

4 support members.
,

5 MR. BROWN: Yes, I'm familiar with it.
.

6 MR. DENISE: Okay.

7 Is that an inaccessible weld?

8 MR. BROWN: That weld was inaccessible at the

9 period of the re-inspection under this program.

. 10, MR. DENISE: Has it been re-inspected since?

11 MR. BROWN: It has not.

12 MR. DENISE: Is it physically accessible new?

"

13 MR. BROWN: I would think it is now or would be,

,

. . . .
'

14 shortly. .

. .

15 MR. DENISE: Does anyone from KG&E either have a .

16 different or a confirming opinion of that?' That's joint

17 R-175, 2029 foot level, the reactor.

18 I was asking about 175. I'm just asking are they

19 _ physically accessible in the sense that someone could go

20 down inside the containment and --

21 MR. BROWN: 175 can be made accessible.
i

22 MR. DENISE: What does "made accessible" mean?

23 MR. BROWN: I'm sure that access can be reached

2'4 t;o that particular joint.
,

25 Of the 83 joints that are classified as

.
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1 WRBagb 1 inaccessible -- in other words, sufficient information was

2 not available at the time of the engineering evaluation for

3 Bechtel to do a case-by-case evaluation at that point in

4 time joint R-17s due to ILRT and SRT in the reactor building

5 was not accessible. We could not gain sufficient

6 information at the time of our evaluation to do a

7. case-by-case evaluation of that joint. There are a few

8 joints that fall into that category of the 83.

9 MR. DENISE: Could you tell me what the other
.

10 one s --

''

11 MR. MARTIN: How many?.

12 MR. BROWN: I would say -- I'm guessing, I

13 haven' t counted them -- I would speculate it's in the range,

'..
*

.
- 14- of 10 to 15. -

,

15 . MR. DENISE: 10 to 157

16 MR. BROWN: Yes.

17 MR. MARTIN: Help me to understand, I may

18 oversimplify this. Because of very termporary field*

19 conditions, that is, an ILRT/SRT test, which is finite in

20 time frame, there were a number of joints I presume inside

21 the reacto'r building that therefore were temporarily

22 inaccessible. .

23 MR. BROWN: That's correct.

24 MR. MARTIN: And the owner, architect / engineer

25 and constructor decided to treat them as though they were

.

-
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1 WRBagb 1 forever inaccessible and treat them in the same fashion as a

2 joint bearing in concrete?

3 MR. BROWN: There is more than adequate

4 information --

5 MR. MARTIN: I'm thinking in terms of the

6 corrective action program that has been identified and how

7 one would go about handling the re-inspectlon program and

8 the total corrective action program. I don't thadt

9 conceptually it was our belief that if something was

10 inaccessible on Tuesday but available on Wednesday that you

11 would write it off as inaccessible but rather you would come
'

12 back on Wednesday and inspect it as part of the corrective

13 action program.

1.4 Now one might be one issue. More than one-

,

15 becomes a 'different issue..

16, It seems to me that those could be inspected if

17 they are now reasonably accessible because temporary field

18 conditions have changed and those analyses could be done.

19 MR. BROWN: Certainly during the entire period of

-20 the inspection we worked arou7d accessibility to gain access

21 to all of the joints as appropriate, with the exception of

22 these few that were inaccessible for a period of time right

23 ' at the point in time when this issue was wrapping up and we

24 were recuired to submit a report.

25 All the data available for those joints did no:

. .

.
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1 WRBagb 1 pose a problem to the engineering evaluation. It would not |

2 change the results of our evaluation.

3- MR. DENISE: Let me try it from a slightly

4 different direction by asking, first of all, for Mr. Rudolph

5 a question:

6 Was the thrust of CAR-19 to require the

7 inspecti6n of all accessible joints, painted or unpainted,

8 where inaccessible was defined as being buried in concret s

9 or another physical impediment to access?

10 MR. RUDOLPH: CAR-19 recommended that inspections

11 be performed on those joints that would be accessible. Now

12 what that means basically are those joir.ts that would always

13 be inaccessible .would be evaluated for a usability or

14 . serviceability for use. But for those that in the

15. process of this inspection, due to constraints of a

16 temporary nature, tho'se joints, when they became then

17 accessible after those temporary field conditions were

-18 removed, those would then be inspected generating MSSWR's
,.

19 and those records be retained as quality records.

20 For those joints that were

21 inaccessible permanently, like you mentioned, there

22 is no need in my opinion to recomme'nd corrective

23 actions that would involve doing-anything beyond

24 documenting a suitability-for use evaluation, which has been

25 done.

!
!

I
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1 WRBeb 1 The answer to the cuestion is that for those

2 joints that are accessible as a result of removing the

3 temporary constraints that were in place at the time of the

4 inspection, those joints would be inspected and the

5 documentation will be retained as quality documentation

6 consistent with the recommendation of the CAR.

7 MR. DENISE: Okay.

8 MR. MYERS: Could I make one more co==ent on the

9 subject?

10 The analysis that Mr. Brown gave you was an

11 analysis of the data available to him at the time that he

12 did the analysis. He is telling you that he did not analyze
i

'13 83 -joints; he did analyze approximately 2500.or 2600 and,
,

.

14 * from an engineering point of view, the extrapolati'on frcm a

15 sample to 250.0 -- from 2500 to 83 is certainly valid.

16 It is a separate question other than the

17- engineering evaluation as to the records of those joints

18 that he did not analyze.
.

19 MR. DENISE: We've crossed that threshold. We

20 are now on a different tack.

21 MR. RUDOLPH: From a quality context, which I

22 believe is the perspective that you're'asking this cuestion,

23 by going ahead and inspecting and documenting- those

24 inspections, that will not impair or degrade any of the

25 engineering analysis or drop any of the numbers down. That-

.

|
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2 WRBeb 1 will only enhance the numbers and make them stronger.

2 From that perspective though that you asked the
.

3 ~ question, will inspections be performed, will those

4 inspections be documented, and will those inspection record s

5 be retained as quality assurance records, I believe the
.

6 answer is yes.

7 MR. DENISE: I don't think I've asked that-

8- question yet.

9 (Laughter,)

10 MR. RUDOLPH: I'm sorry, that' s the way -I

11 understood it.

12 MR. DENISE: I asked the question earlier for
,

13 those ones which have been. inspected, are the records of

14 those inspections part of th'e permanent plant recbrd,- -~

15 MR. RUDOLPH: The answer is yes. -

16 MR."DENISE: -- and I got the answer - Yes.

17 Now where I was headed with Mr. Brown, since I

18 understand that he made an analysis -- I guess you made the

19 analysis -- that Mr. Koester reports on February the 22nd

20 that identifies joints R-175 and 176 as inaccessible, and I

21 understand now that_this means at the time you gathered data

22 to determine the acceptability of joints, this particular

~

23 joint was inaccessible because the containment was

24 pressurized and it is hard for folks to inspect joints under

25 ?60 pounds of pressure or so. All right.

"

|
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l' WRBeb 1 Now I'm going to follow this point one second.

2 I, CAR-19' clo sed?

3 MR. RUDOLPH: Yes. And the action is verified.

4 MR. DENISE: All right.

5 Now does the non-inspection ,of joint R-175, which

6 is accessible, fulfill the recuirements of CAR-19?

7 MR. RUDOLPH: Yes.

8 MR. DENISE: Okay. So you are defining

.9 inaccessible to include temporarily inaccessible?
.

10 MR. RUDOLPH: When the CAR was written, as

11 quality assurance manager, I have no foresight as to predict

12 what joints may or may not be inaccessible. I do not know,-

- 13 That is not-- That's the engineer's determinatien at,that
.

l'4 point in time, so you attack-that kind of problem frca two
'

,
15 perspectives.

16 You basically say for those that are accessible,

17 do the inspection, document inspection, retain the records.

18 For those that are inaccessible,- provide an engineering

-19 evaluation ' for suitability of use.

20 When the inspections were performed, there were a

21 number of joints that were inaccessible as a result of scme

22 - te sting, activitie s.
'

.

23- I think the commitment we've made here', which
,

24 wasn't expanded upon in the CAR, not purpcsely because it

25 was never defined as to what accessibility represented, the;

,
-
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1 WRBeb 1 commitment we have made here is for those that are not --

2 for those that are accessible and those for which the

3 testing restraints have been removed, those will be

4 inspected.

.
5 The numbers like were quoted as 82 will only get

6 smaller. There are a definite number or a finite number

7 that will never be accessible, and that was never the inten:

8 of the CAR, other than to evaluate those for suitability of

9 service. And that's the perspective that I had when I wrote

10 the corrective action request.

11 MR.,DENISE: I probably have that corrective

12 action request with me, and I can't lay my hands en it. Eu-

13 hav'ing reviewed it at least once, it seemed to me that I
'

~- .

, talked about this, that
. .

14 recall'.the definition, and we just

15 the definition of " inaccessible" was buried in concrete or

16 otherwise physically inaccessible by physical interferences.

17 I think I heard you,say that you would not

18 consider a temporary inaccessibility due to on-going work as

19 meeting the CAR-19 definition of inaccessibility. Did I

20 misquote you, or misunderstand you? I just want to go step
.

21 by step.

22 MR. RUDOLPH: Because there is obviously-- What

2,3 we're talking about is a definition in my CAR. I'm gcing ::

24 look at the CAR and I am going to find out what we were

25 thinking at the time that we wrote it before I answer the

..

O

.
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1 WRBeb 1 question.

2 But I understand where you are coming from, and I'

3 think the answer is -- I know the answer is the numbers will
4 only improve as a result of the inspections.

5 The accessibility that in the frame of mind that,

6 you know, I had when the CAR was written is basically that

7 it was in concrete or permanently inaccessible. There would

8 b'e no inspections necessary and that's why we went one step

9 further and said for those situations we need a

10 serviceability-for-use evaluation from Engineering, which is
.

11 exactly what happened.

. 12 MR. DENISE: Do you want to talk about the words

13 now,.or we can wait until later?
, ,

, ,

MR. RUDO'LPH: I ca'n address them later.'14-

15 MR. DENISE: Because I want to go on to more.

16 important things. I don't want to argue over_the words.

17 MR. BERRA: It is easy to address because the CAR

18 itself does not give a definition of inaccessible, nor does
'

19- it even mention inaccessible.- Those were in subsequent

20 meetings that were held.

21 MR. DENISE: All right.

22 So on the letter which I have -- and I don't knew

23 that you're familiar with it, KML NRC 85-065 -- it lists the

24 83 inaccessible joints. I would like to know if those

25 joints are inaccessible by the definition of inaccessible

.

4
.
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1 WRBeb 1 meaning buried in concrete or otherwise. having a physical --

2 permanent physical impediment.

3 Now secondly I understood you to say that those

4 joints which don't meet that category but which are

5 presently or will'be shortly accessible because of plant

6 conditions, you would inspect them to be inspected, pid I

7 hear you correctly?

8 MR. RUDOLPH: Yes.

9 MR. DENISE: Okay.

~

10 So I will tell you that I particularly would like

11 to know about joints 195 and 175 and 176-- I'm sorry.

12 I am particularly interested in the early answers

13 on joint R-195, R-175 and R-176.
..

'

,14 ,
MR. BROWN: .I think we can. provide information-

15 right now on those particular joints.

16 MR. IVANY: I believe we provided some additional

17 information to Region IV this morning before the meeting
~

18 that indicates that we have documentary evidence of the

19 existence of the welds in those joints and of inspection on

20 those joints, not part of the secondary inspection but from

21- other ' sources.

22 For example, on joint R-175 we~hav.e a magnetic

23 particle test report Number 4322. We _ al so have a--

24 MR. DENISE: What is the date of that, Mr. Ivany?

25- MR. IVANY: 11/5/84.

.

1

I

!
!

;

. - - -



i

.

2240 11 07 147
'1 'WRBeb -1 MR. DENISE: Okay.

2 MR. IVANY: We also have our reinspection

3 identified as Item 5 on non-conformance report 1SN-20616-CW,

4 which was submitted to Bechtel for evaluation.

5 MR. DENISE: And the date on that NCR?

6~. MR. IVANY: The disposition date was 10/8/84.

7 MR. DENISE: I understand the disposition date,

8 and I don't know about the opening date, but in the first

9- case it sounds as though the MT on 17 5 was done during the

10 period of reinspection, so it must have been accessible.

11 Is that a reasonably true statement? I think you

12 said November--
.

13 MR. BROWN: That was at the point in time when
.

.14 rei*nspection was attempted.
*

*

. 15 MR. DENISE: November '84 I think you said,
.

16 Jim, MT7 okay.

17 MR. BERRA: The NCR- I . believe wa s--- As I've
.

18 mentioned earlier, at the time we issued th'e CAR,

19 approximately 2,000 welds had previously been inspected. I
,

. 20- believe the'NCR was~ written and part of that is the missing

documentationNCRwhichprecipitatedthakspecific. 21

22 inspection of one of the. joints. Although that inspection

'23 was made and we have the. recordifor it, all.the numbers we~

24 -got were out'of the specific' CAR-19 records relative to

25 those ,4cints.

.

$
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A WRBeb 1 I don't know why the MT -- what caused the MT to

2 be performed. I do know what caused the NCR to be

3 generated.

4 MR. DENISE: I am not in any way trying to ignere

5 or undercut the statistical position that Mr. Brown has put

. 6 forth, that one'can reach certain conclusions with
2

.
"

7 confidence levels that are based on the inspection of the

8 other welds.
.

9 My line of questioning is simply are these joints

10 which are called inaccessible inaccessible really, and'if

11 they are not, ought not they be inspected to determine
'

12 location and size and length and those other attributes

13 which go into.you'r reinspecti.on program,in order that your.

,

*

.14 reinspection program meets the ful.1 intent th't it was
'

a

15 designed for?>

!

16 MR. BROWN: There was sufficient data in the

I 17 record that would indicate that those joints would not have

18 to be reinspected.

19 MR. DENISE: Where did the data'come from?
,

20 MR. BROWN: The reinspection-of-the 2551 joints;

21 that were reinspected. .There is sufficient confidence and

22 reliability developed.from that sample that orovides us with

23 adequate confidence of the reliability of those 83 joints,
~

i

24 whether they be inLeoncrete or for those.few that were

25. temporarily -- temporarily at 'the very end of the
~

,

\

,
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1 WRBeb 1 reevaluation period Where we could not get that data in time

2 to complete the report.

3 There is no difference Whether those joints are

4 accessible now or whether they are embedded in concrete, we

5 have adequate confidence in the reliability of those joints.

6 MR. MARTIN: May I suggest -- and I think I

7 understand from the exchanges tl.at (a), I believe that was

8 the correspondence from Mr. Koester to me satisfying the

9 enforcement issue, or'is that the last report?

10 MR. DENISE: The one I was referring to?

11 MR. MARTIN: Yes.

12 MR. DENISE: This was a letter from Mr. Koester

13 to me.

14 MR. MARTIN: Let'us look for a s'upplement to that
* *

.

15 to address the commitments that have just been made in terms

16 of changing those numbers, changing the identification and

17 resolving the remaining classification of joints.

'

18 MR. BERRA: Dick, I did a quick count. There's
'

19 nine of them were only inaccessible due to the IART. The

20 remaining were either embedded in concrete or were

%
21 inaccessible due to the installation of other structural

.

22 steel, or inside a wall, a dry wall.

23 MR. DENISE: How does joint R-195 look?

MR. BERRA: 195 is inaccessible for one of the24~ *

25 welds in that joint. It is enclosed in a metal enclosure in

,

L .

!
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.1 WRBeb 1 the reactor building.

2 MR. DENISE: Is it. partially accessible?
,

3 MR. BROWN: Yes, it is. The accessible part of

4 the joint has been inspected.

5 MR. DENISE: I hope you see that the cause of my

6 question is because cf two attributes in the report. One

7 was the equipment that the structural steel supported , and-
-i

8 the other was the calculated factor of safety.

9. But again I will repeat, I'm not arguing with

10 your statistical basis.
~~.

11 MR. KOESTER: Mr. Martin, we will review this

12 list that was transmitted to Mr. Denise on February 22nd,

13 and any that are accessible.today, a supplement will be
,

14 reportedtoyouandankr problem welding, that will be~ '
*

15 documented.

16 MR.-DENISE: I don't have any other questions.

17 MR. MARTIN: -Well, let's move on. In terms of
,

18 trying to schedule the remainder of the afternoon,--

19 MR. KOESTER: Mine is very short.'

20 .MR. MARTIN: Then it is up to you as to whether

21 or not we might want to give everyone a break or not. And I

22 will leave that to you.

23 MR. KOESTER: I would just as soon go and fini sh

24 'this up if it is all right with you.

H25 I am Glen Koester from KG&E. f
,

[
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1 WRBeb 1 From what you have heard so far I think it is
~

2 obvious we have put together a very comprehensive program te

3 - determine and evaluate the welding at the Wol f Creek

4 Generating Station. However, all the people who have talked

5 to today have been associated with the project in some

6 manner during the design and the construction phases of the

7 plant.

8 Therefore, I think it is important that you hear

9 - from individuals not directly involved with our project, and

10 who we have asked to take an independent look at various
,

~

11 aspects 6f our corrective action program.

12 We retained the services of three independent

13 groups te do this look at our program:. The Reedy

l'4 As sociate s , Lehigh University, and ABTECH. *

,

i .. 15 Mr. Roger Reedy was asked to take an independent

16 look at our overall corrective action program.

17 Dr. John Fisher and Dr. Roger Slaughter, both

18 professors of civil engineering at Lehigh University, were

19 asked to take an independent look at certain aspects of our

*~20 program, primarily relating to the engineering evaluation

21- performed by Bechtel, the' significance of the deviations ,

22 ' and the inspection through paint. Dr. Fisher will review

23 with you their look at the Bechtel program.

24 Dr. Jeffrey Egan from ABTECH was also asked to

25 make his independent review of our corrective action

,

e
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3

~1 WRBeb 1 program.
'

2 In your packet you will find all of these

3 gentlemen's credentials.
,

4 I will now ask'Mr. Reedy, Dr. Fisher and

5 Dr. Egan, in that order, to discuss with you their

6 independent reviews, and I will allow them to introduce

7 themselves.

8 Mr. Reedy.

9 MR. REEDY: My name is Roger Reedy. I reviewed

10 the KG&E program with regard to CAR-19 at the Wolf Creek

11 site. In my review I looked at inspection procedures,

12 interviewed personnel from Bechtel, from Kansas Gas and

13 Electric, and from Daniel Construction. I reviewed the KG&E
-

..

.'14 program, reviewed the, work that' was performed by the Region..

.

15 I inspectors, read the notes Erom the exit interview, and I

16 visited the plan,t to look at scme of the structural welds*

17 that had been inspected, both by -- in the program and by

18 the NRC inspectors. .

19 In order to have some better idea of my approach

20 ~ to this I would likt to review for a minute some of the

21 ideas of code /SP sophy and code hierarchy.

22 It Q tructures that we're talking about, we

23 are talking about structures that were designed to the AISC

, 24 code, and 'it is through the AISC code that we get into the> ,

.25- .AWS D-1.1 welding document.'

>
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1 WRBeb 1 As a commentary I would like to read from an AISC

2 publication with regard to the use of the AWS
,

3 specifications. It is called " Quality Criteria and

4 ' Inspection Standards," Second Edition. It starts out as an
.

5 introduction:

6 "The human element is involved in all

i 7 phases of structural design and fabrication.
i

: 8 Therefore, it is not surprising that an
!

9 unintentional deviation from a drawing or a

10 specification can occur. Not all errors or

11 deviations need to be altered or repaired.
.

12 Many could be accepted without change with no

13 penalty to the structure or its end use.

14 , There are times when repair work creates higher
.

,

15 residual stresses-and-does more harm than good.

16 In general, it should be the engineer's decision
;

17 whether or~ not the deviation is harmful -to the

l- -18 - end use of.the product."

19 I would also like to read from the co=mentary

20 document to the AWS D-1.1 code, and this is.with regard to
:

21 the. paragraph on " Application."

22 "This code was specifically written

. -23 for -u'se in the . construction of buildings, bridges,

24 and tubular structures but its provisions are-

25 generally applicable to any steel structure. When
^

.
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1 ~ WRBeb 1 using the code for other structures, owners,,

2 architects and engineers should recognize
'

that not all of its provisions may'be applicable3

4 or suitable to their particular structure."
,

h 5. With that as an introduction, I would.like to get

6 into a little bit- of the background of inspection
,

7 philo sophy.

i 8 - This morning Mr. Berra got up and showed a model
.

9 of the welded joint or connection. And he's right, it is

'

10 heavy.

; 11 In order to inspect this type of structure it is
i

12 necessary to-use good judgment, in other words, common

13 sense. In order to evaluate a. weld, or review it, it is-

,

*

14 ordinary for'an inspector to take a look at the weld, to .

15 take a metal. gauge of some kind,'even a ruler, and measurc
!

16 the, length by eye, look at the number of passes, 'the weld
f

i

17 passes in the structure and, by.looking at size at several
,

18 points and the number of passes, he can make a very good

| 19 judgment as to whether or not that. weld is adequate. And I.

20 say " adequate."
1

21 He cannot tell every. nook and cranny by looking

22 at_it-as to whether or not you might be slightly undersized.

i 23 To take a weld fillet gauge _and'run it the length
;

[ 24- of a .we'id to see - every. little point that may occur frc=, time
| +

25 to time and declaring a weld to be undersized because cf cne

.

f
'

.

''

9 $

.
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1- WRBeb 1 ' point undersized is not required, and it reaches the point

,

'

'2 of being ridiculous.

3 Engineers design welds to the nearest 16th of an
.

! 4' inch. If you read drawings you will.see that the welds are

5 described as a 1/4-inch weld, a 3/8th-inch weld, a
.

6 1-1/4-inch weld, a 5 /16th weld. To judge a weld as being

7 adequate on the - basis of a 32nd-inch undersize is not even

~

8 practical.

.9' If we look -at : undercut you would judge undercut
4

10 to the closest 32nd of an inch because that is the practical
-

.

,

11 measurement for seeing if you might have a problem.
,

:

12 If you're looking at weld length you might choose

:13 to measure to the nearest 1/4th of an inch.
*

- *
1'4 So inspectors who have been taught how to measure*

15 welds and how 'to judge welds-through the AWS training course:

18 are taught to use this type of judgment.- They are taught to
'

17 round off their mea,surement. .

18 'Now there is an ANSI standard, C25.1, which

19 describes how to .round of f measurements. All'of us who are

] 20 engineers and.who have an engineering college degree ran-

21 across that standard or the application of that standard

'22 when'we were in college. I hope we haven't forgotten it.'
,

; -23- When we look at' the requirements of. AWS D-1.1,
;

24 sthey give a number of weld attributes to-be reviewed. .cne'

25. of?the-defects or indications that is not allowed is !,

!

,

l
i

b

S S

J

'
o
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1 WRBeb 1 -cracks, and cracks can cause a problem. But not all

'2 crack-like indications .are rejectable..

3 If you have a requirement to visually look for

4 cracks and you look and you cannot find them -- and this is

5 possible -- another method but more severe and more

6 restrictive would be'to use mag particle examination. That

7 test might show.the indication of a small, minor crack.

8 The-fact that you found it would probably mean,

9 by common sense, you would want to fix it, but it is not*

| 10- required to be looked at with that more sensitive tool.c
.

' '11

12
,

13 .

.
~

. . 14 .. ,,

.

15

16

17
,

-18,

19

'

20

21
.

22
,

23

24

25

,

.
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1 WRBbur 1 The AWS philosophy for inspection, therefore, is

2 based on. good judgment, common sense, and rounding off of

3 ; measurements in order to determine the adequacy of welds.

4 From my review of the program down at Wolf Creek,

5 the welds that we are talking about were all judged on that

6 basis for the first time. When those welds were inspected,

7 before they were accepted, they were judged en the basis of
,

8 what is adequate and what is taught by AWS as to how to

9 irspect welds.

10 It'is'the same philosophy .that is used today for

11 the inspection of bridges, tubular structures, and steel

12 buildings, skyscraper s. .

13 However, the secondary inspection that wa s .

.

-14 performed was a no-toleYance philosophy. Using thdt

15 philo sophy, a liberal interpretation of the code was used.

16 If a weld size was called minimum,- if it deviated even in a

17 small . speck a 32nd of an inch long, it was called.to be

18 inadequate. Even if the weld were a 64th of an inch below

19 size, it could be described.as inadecuate.
'

,

20 All minor indications that may occur could be

21 cause for rejection. That philosophy is contrary to the'

22. philo sophy of' AWS.

23 Any secondary inspection that uses that

24 philosophy is going to . find many deviations because you are

25 going from common - sense into a .no- judgment criteria.
.

p
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1 WRBbur 1 The inspectors are taught always to use

.

2 judgment. Judgment has to be -used in determining whether

3- lighting.is adequate, when to use, what type of gauges, when

4 rounding off is allowed, and all of this is taught in the i

I 5 iAWS courses.

6 Now, we saw John Berra up here this morning

7 describing running' a fillet gauge over the length of the

8 weld., and I just can't, emphasize enough that that has caused

{ 9 many unnecessary reairs, and I read the commentary on what
.

10 that can cause.
;

11 There is nothing in the AWS specification that4

I

12 siys a fillet weld gauge has to be used. The specification
;

.

13 call.s. for the use of appropriate, gauges. Obviously, there,

* * *

' *
. . ..;

14 .may be conditions when a fillet weld gauge might be
1

4 .

15 appropriate and.might be the easiest tool, but then the
?

; 16 inspectors should; compensate that for the tolerances that
,

17 are allowed.
~

.

i

] 18 'I talked to people who are responsible :for the
; -

. *19 writing of both AWS and AISC, and they gave me a pretty good
f
'

20 quote. They stated that codes and . standards are generally

; 21 written-by reasonable men to be interpreted by reasonable

22 men. - I am not trying to slight women. .And when we' don't
.

23 have that reasonableness in the interpretation, the .problersj

i 24. arise.. -

*

25 I would like to talk;for a minute-about painted

i

!
*

!

i . .

.

4
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~

2 .WRBb ur 1 welds..
;

2 AWS D-1.1, the 1984 edition, paragraph 3.11.2,
..

'
'

3 -states:

4 Welded joints should not be painted until after
; .

welding has been completed and.the weld accepted.'

5

i 6 The welds were completed and the welds had been

'7' inspected and accepted'before they were painted. So the

i' 8 requirement of AWS was met.

9 There is concern, and the rea son for requiring'

10 the weld to be accepted before-it As painted, is that the

11 paint might mask sane weld discontinuities. Let's think for
.

,

i 12 a minute what weld discontinuities could be masked by
'

!
'

,
13 paint. -

.

*
i .

.

14 It.is 'possib,le that some cracks could be masked
'

15 by paint. .Some very tight lack of fusion, minor porosity,

16 and some minor undercuts all could be masked.

17 However, minor porosity is not a structural',

i

18 problem, and neither is minor undercuts, and any tight lack-

19 of fusion could be examined further, the same as cracks,
3

t
; 20 with a. mag particle examination if you.were concerned that

%
21- .that condition might exist.

22 The other attributes of welds which are mentioned.

j ' 23 in D-1.1 are size,-location, existence, concavity, and are

24 strikes. Obviously, all those could be -judged .through

. 25 paint.
;
I

|
-

:. .

.

!
1

... .

-
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1 WREbur 1 The MT examination is a far more critical

,

2 examination than visual. This is recognized by all the

3 codes and standards which treat visual examination as a

#
4 rather minor' examination, as compared to the more

: 5- restrictive ones of MT, which is magnetic particle -

.

6 examination, liquid penetrant examination, radiography, or
.

7 ultrasonic examination.

8 The magnetic particle examination and dye

9. penetrant are surface type examinations, but the
4

10 radiographic and ultrasonic exams are volumetric type

-11 examinations.
'

12 None of the welds' that we are talking about were

13 required to be examined by any of those methods.
.

. . . .-
.

14 When the NRC; team, from Region -I was here, some*

~15 evaluation was made about the magnetic particle examinatien
,

16 through paint. In order to-create a crack in the weld, it

17 was necessary to use proper wire to weld over it to generate

18 the crack. The sample was - painted with up to 11 mils o f

19 paint, and magnetic particle examination found every crack

20 that was visually identified before the paint was applied.

21 In fact, the MT examination found thing s that weren' t found

22 visually.

23 When the NRC went out'to the field and reviewed

24 the plant weld joints, there were about 64 reviewed, both

25 _ with and without paint. They were reviewed both.by magnetic

!

.

, , , - , - .
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1 WRBbur 1 particle and by visual with no indication. All other

2 criteria for location, existence, size met the

3 requirements.

4 10 CFR 50, Appendix B requires that the utility

5 provide adequate confidence -- and I want to underline

6 " adequate confidence" -- that the structure will perform

7 satisfactorily in service. The welds that we are referring

8 to were inspected and accepted to AWS criteria. They were

9 then inspected and accepted to a no-tolerance type of

10 criteria. In addition, 64 random joints or more were

11 inspected and met the criteria with no rejections.

12 If we were to apply the standard, the Mil
,

13 Standard 105(d), we would find that this was satisfactorily
,

.

14 fdr a 95 perc*ent confidence and reliability. lev'l for,thee
.

15 rest of the paint. .

16 Obviously, because the welded joints met the code*

17 criteria, the no-tolerance criteria, and an adequate randem

18. sample, or a sample randomly selected met the more strict

19 examination requirements of MT, I believe that KG&E has

20 demonstrated with adequate confidence that the design,

25 construction, and code inspection requirements have been

22 met.
,

23 It is my feeling, in summary, that the structural

24 welds meet the requirements of AWS D-1.1.

25 MR. DENISE: I see that you are a member of AWS.

.
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1 .WRBbur 1 MR. REEDY: That is correct. ,

2 MR. DENISE: Is there anything you have said

'3 today that we ought to interpret as speaking for AWS?

'4 . MR. REEDY: There is nothing that I said that

5 should be interpreted as me - speaking for AWS, ASME, or any
.

6 other society. I am speaking for myself as a consultant.
J

7 MR. DENISE: So are you interpreting AWS in any

8 way?

-9 MR. REEDY: I think everyone of us who reads the

10 document interprets it. I interpret it, and I also read

11 from documents that are said to be interpretations of

' 12 requirements, yes, both the commentary of AWS and the

13 - criteria document from AISC.
. -

.

W'en you went up to the Wolf-Creek*

h14 MR. DENISE:- .
,.

15 site, do you recall what welds ~ you looked at or what

16 buildings they were in or approximately how many there'were?
.

17_ I think you included that in your lit,any of

18 things-that you d'id.

(19 MR. REEDY: I included that 'I looked at a number

20 of welds. I really didn't count.them., I was in the reactor
Q

211 building, I was :in the turbine ~ building,- I believe, the

i22 auxiliary. building, and.I just randomly looked around,

23 stopped, examined the welds to see what I-could see, and

24 what I saw was similar to what I have seen in other nuclear

251 plants of similar configuration.

'
.

$
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.1 WRBbur 1.

-

MR. DENISE: Did they look pretty good?

2 MR. REEDY: Yes, they did..

3 MR. DENISE: Are you a qualified inspector?
. .

4 MR. REEDY: I am qualified to ANSI N-25.2.23. I

5 am not a CWI inspector, or a certified welding inspector.

6 MR. DENISE: You made some comments about the
s

7 code. In our application of it; that is, as it is applied
,

8 and committed to by KG&E, is it suf ficiently clear -- the

9 code?

10 MR. REEDY: . There is no code that is sufficiently

11 clear, in my mind and I am speaking from my experience as a,

12 code member for some 20 years.
*

13. MR. DENISE: You also said some things about*
,

14 - practicality. '
.

.

15 MR. REEDY: Yes.

16 MR. DENISE: Is the code practical, or are you

1 17 concerned about the impracticality of application by what

|
18 you call reassonable men and women?

19 HR. REEDY: Let me say for the minute that I an
.

j 20 speaking for myself, but I am chairman of the ASME Section 3
.

| 21 Code Committee, and one of my biggest concerns in replying

22 to questions that have been written in to the Code Ccmmittee

23 has been to how. unreasonable we have gotten in our

12 4 application of codes and standard s .
.

25 I talked to.Dr. William E. Cooper, who is a

.

4.

. *
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1 1 . WRBbur - l' well-known code authority of scme Sta,ture , both literally

2 and figuratively, and he raised the question to me the other

3 day.about.how crazy we have gotten in our interpretations

4' with regard to comparison of the ae-build conditions with

5 the[ design conditions, for example, and he just couldn't
,

j 6. believe that, having been out of the Code Committee for some
:

7 four years, that we had gone off our rockers and come around

f S to what people are doing today with regard to that.

~9 So I think it is.a general concern with everyone

10 on the committee that I know that we do.have too many people

i 11 owho are becoming impractical'in th's use and applicatien of
j

| 12 the code, yes.
,

f .13 MR. DENISE: ' You did make a statement -- I thiQh
1

'' 14 I recall it correctly - that it islyour * opinion that KG&E'

i ,

; 15 did comply with AWS D-1.17
1-

} 16 MR. . REEDY: Yes.
I
! 17 MR. DENISE: 'Is that ~ opinion ' based on - the thing s

,

a
.

18 that you stated ' previou sly about the review of the records

19 and your -review of the welding and the corrective action

20- . program?i

~21 MR. REEDY: Yes, :it is. In other word's,'

;

i '22 everything that I reviewed gave: me a data point that wa s

j 12 3 ~ similar- to other? situations and lother places, ' and when .I saw.

' 2 <4 . -- the no-tolerance type inspection philosophy being used and:
~

:

; 25 implemented and compared to what they.had as deviations

3

i
e

1

'

d

,
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.2 WRBbur 1 it seemed to me obvious that requirements really had been

2 met to begin with.

3 MR. DENISE: To begin with is very important, not

4 subsequent?

5 MR. REEDY: No, to begin with.

6' MR. DENISE: Okay, to begin with.

7 My las't question really has to do with many of

8 the things that you said about the activity that Region I

9 conducted for Region IV. I interpreted those as kind

10 remarks. .

11 Did that add anything' significant to your

12 understanding of the confidence in being able to inspect

13, painted welds?
'

14 . MR. REEDY: It certainly added to my confidence'.

,

'

15 on the question of inspection of painted welds because the

*

16 number of inspections that were performed were larger than

17 be fore .

18 In my experience in that type of situation that I

19 had when I was with a manufacturer of heavy welded
~

20 equipment, we did do some tests like that, but not to the*

21 extent that the . inspectors from Region I performed down

'

22 there on the site.

23 So it just added to my confidence.

24 MR. DENISE: .Thank you.

25 .MR. LIAO: I have one comment and one cuestien,

.
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-l WRBbur 1 the comment being:

2 You said earlier that other MT method was not*

3 required. I would like you to elaborate on that.

4 Instead 6f not required, you should say that .wa s

5 not practical for fillet welds. Well, that would take RT,

6 and obviously, you are not thinking about the UT, and the

7 only other possibility is portable RT. And I think that the

8 variation in intensity and also where you can place the filo

9 .or the source , you know, would almost make the RT impossible

10 to do it.
.

11 MR. REEDY: In general, the radiographic

12 technique --

13 MR. L,IAO : I am talking about fillet welds now.
'

14 MR. REEDY: The radiographic, technique for fillet*
,,

15 welds is impractical. I have never seen a good radiograph

16 made, but I have seen radiographs being tried to be made

17 that caused more problems than they helped.

18 MR. LIAO: Tried to be made.

19 My question really asks-for your comment.

20 You see how the staff selected 50 welds and

21 stripped paint, and used MT and did not find any rejectable '

22 welds in terms of Mil-105(d) standard. What does-it tell
.

23 me?

'24' I have my answer, but I want to know what you

25 think of that.

.

.
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i
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1 WRBbur 1 MR. REEDY: I have been working for the last two

'

2 months on a statistical sampling basis type of document that

I 3 we are trying to put together. In the Mil standard, I

4 believe~the number is around 58.

5 A random sample of 58 with no rejections would

6 give you a 95-95 confidence on an unlimited ' population of

7 welds.

8 MR. LIAO: Unlimited population?

*

9 MR. REEDY: Yes.

-10 MR. LIAO: But for this case I think we talk.
_

11 about 1200 or 1300 we.1d s?;

12 MR. REEDY: Yes.

13 MR. LIAO: And not -- you put in that b.atch. As
,

14 I recall, it is something like 1200 'or 3000 in one batch,
*

.

15 and you said that was 50, and that gives you -- everything

16 - comes out clean. It gives you something like not more than

17 .25 percent welds that might be rejectable. Except I

18 couldn't find the confidence level associated with that. :

,

19 .Maybe you can help me.
.

20 MR. REEDY: I am a little off my track. It is
.

21 just that I'have been working pretty heavily'on this within
. .

.

22 the'last month and a half or two months.-

23 My understanding of a population- requirement of

24 1200 is 3000,-that something like 58 joint assemblies of the

25 . same type would give me a confidence level of 95 eercent,
~

1

.

9

9
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1 WRBbur 1 so less than 5 percent would be rejectable.

2 MR. LIAO: But 105 says .25 percent.
.

3 MR. REEDY: It could. I_can't answer you that

4 because --

5 MR. LIAO: Let me pursue that pcint a little

6 further.

7 When one finds the weld rejectable in my mind, or

8 what do you think? Is it fair to say that a joint is

9 rejectable?

10 MR. REEDY: I am not sure that I understand your

11 question.

12 MR. LIAO: When you say the weld is rejectable by

13 any reasonable inspection, when you say that that weld is

,

rejectable, isn't it' equivalent to saying . that the joir.t is'14

15 rejectable?.

16 MR. REEDY: If I found a' weld that was *

17 rejectable, then~that joint would be rejectable, if I

1Gl understand your question, yes.

19 MR. LIAO: Why is that?

20 MR. REEDY: Well, someone would have to do

21 something to that joint. Now, I don't believe' that'any

22 other joints that were in cuestion were really originally
,

23 rejectable. I say that there were some thing s that aren't

24 on them.

25 MR. KNIGHT: Would you say someone has to de

.

6

.
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2 WRBbur 1 something to the joint or someone has to at least evaluate

2 that joint?

3 MR. REEDY: That is correct.

4 MR. MYERS: The joint -- if a weld is rejectable,

5 as John Berra says , from an inspection point of view, the

6 joint is rejectable if a weld is rejectable.

7 However, the' joint is not rejectable from a

8 structural or owner acceptance point of view until we

9 evaluate it. Once we evaluate it, it is either then

10 classified as accessible or rejectable based on whether the

11 allowable stresses are exceeded for the total joint.

12 -The statistics that Mr. Brown gave you indicated

13 , that very few of the joints that had rejectable welds were

14, in faht, rejectable from an allowable stress consideration.
_ ,

15 So most probably the joint was not reje'etable.

16 MR. LIAO: So rejectable is not really rejectable

17 at all.

18 MR. MYERS: Ab solutely, sir.

19 MR. THOMPSON: One question. You talked.about

20 some reinspection programs I guess you have been familiar j

21 with in other organizations.

22 How many reinspection activities of this

23 magnitude have you'been involved with or overseen or take.7. a
24 look at?

.

25 f1R . REEDY: I have not been involved in the

*
,

!
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1 WRBbur 1 oversight inspection on any of them. I have been more as a

2 consultant on the side looking at what other people were

3 doing and commenting on what other people were doing.

4 MR. THOMPSON: In that context, how many have you

5 been involved in?

6 MR. REEDY: Probably about fo ur .

7 MR. THOMPSON: Of this magnitude?
.

8 MR. REEDY: Well, it is hard to say magnitude.

9 ' MR. THOMPSON: Thousands of joints?

10 MR. REEDY: Yes, 17,000's, because one weld four

11 inches long is a 32nd inch undersized, that type of thing.

12 MR. THOMPSON: And how would you compare this

13 program to the other programs that you have seen?
. . .- -

.*

,14 MR. REEDY: The other program.went in and really

15 work 17,000 supports. That is how silly it was. This-

16 . program didn' t go -in and rework- all those .

17 If we are talking about the no- judgment

18 inspection or no-judgment type of criteria, that has been

19 the problem in the site that caused the 17,000 supports to

20 be reexamined, yes, and at every site that I have seen where

21 reexamining of welds was performed and undertaken to rework
,

22- and redo, it was all on the basis - of a no- judgment

23 philosophy.

24 What I see here is no different from what I saw

j 25 at the other places.
^

I
,
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WRBwrb 1 MR. MARTIN: Thank you.

2 MR. KEOSTER: Dr. Fisher is next.

3 DR. FISHER: Good afternoon, ladies and

4 gentlemen. I'm John Fisher, professor of civil engineering

5 at Lehigh University.'

6 I have been experienced in dealing with joints
,

7 since 1956. I have worked actively on welded joints for
<

8 probably the past fifteen years. *Most of the work has been

9 devoted to the behavior under repeated loading and fracture

10 aspect of welds.

11 I'm a member of the AISC Specification Committee,

12 and have served as the Chairman of the Connections

13 Subcommittee, more rece.ntly in the* preparation of resistance
,

. . .
,,

14 factor design specification that AISC is just now offering.

15 In 1967 I served as secretary to the joint

16 AWS-AISC committee that developed the data base upon which

17 the current specifications are based insofar as the strength

18 and-resistance values for fillet welds,.- That committee was

19 under the chairmanship of Dr. Amerikan, and the results of
'

20 that were incorporated in the 1969 edition of the AISC

21 specifications.

22 In October I was contacted by KG&E and Bechtel

23 Power Corporation with regard to whether or not KG&E should

24 retain myself and my colleagues, as needed, to review the

25 significance of the discontinuities and deviations that had
.

k

.
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WRBwrb 1 .been observed in the inspection, as well as to ex,nmine the

2 analysis techniques of the connection. capacities and the

3 dispositions that were being undertaken by Bechtel.

4 Dr. Slaughter, one of my colleagues visited the

5 site on November 1st and 2nd to examine and photograph a

6 number of the typical conditions. And he and I have sat
.

7 down and discussed those several times.

8 We prepared letter reports on those which were

9 submitted to KG&E.

10 Let me address first the issue of the

11 significance-of the deviations.

12 First of all, there is the issue of missing
.

13 welds; and the significance of Ghether,a weld is' missing and,

,

14 has a consequence on the capacity of the jo' int is so.Sething

15 that is not going to be determined by the inspection but is

16 a process that the engineer responsible for making that

, 17 assessment is'only capable of doing.

18 So the question of missing welds depends'on an

19 analytical assessment, and in the case of a number of the

20 : joints that were in exist 0nce,-- For example, there were

21 missing welds that had to do with end returns; there were
'

22 missing welds in conjunction with the fact that beam seats

!. 23 were'used for erection purposes that, in a number of cases,
; .-

f 24 were apparently-not used at all and, in other cases, were

25- removed.

.
.
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WRSwrb 1 Now, generally the design of most the

2 connections, as was pointed out by Mr. Brown, did not

-3 utilize the beam seat for the carrying capacity in the

4 design' resistance values, it was primarily there for
~

5 erection sequence in making it easier to build the

6 structure. And, hence, the fact that some of the beam seats

7 were missing on subsequent inspections, because they were

8 shown on the joints, has no practical significance on the

9 capacity and behavior that would be expected of those

10 joints.
,

11 The other factor is, there were a_ lot of

12 difficulties associated with end returns. End returns were,

13 on this job, called for'in both the tension,and compression
14 side of the angles; and that's not'the usual case in -

' '

15 construction in America. -

16 For example, there's absolutely rus reason or

17 rationale to place an end return on the compression side of

18 those joints, and it was a complete waste of time to even be

19 concerned with inspecting them.

20 So the fact that welds were missing, I believe

21 should be looked at in the sense that some of them had some

22 consequence, and that could be analytically assessed.

23 Others had no consequence at all, and, in fact, probably

24 should never have been called for for inspection,

25 particularly on end returns on the compression side. And

.

9
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WRBwrb ?1 returns on the tension side are there to increase ductility.

2 If one read the original article that was

3 published Johnson and-Green-- These studies were carried

| 4 out at Lehigh University in 1939 and 1940, and from those
*

5 tests evolved the-requirements for end returns. They did

!- 6. not change the capacity of joints, they merely increased the
a

7 ductility. *

j.. 9

[ 8 In fact,=in Johnson's article he discusses the
!
| 9 fact that there are pros and cons as to whether one should
1 .

! 10 even use end returns.
,

11 Now let us return the issue of undersized welds ;;
'

< u

' '
12 or oversized welds, as the case may be.

* *

'13- (Slide.);
*

.

-; . ..
.. .

14 In the,1967-68 study upon which'the AISC's,

15 specifications were based, this is the distribution.of the
!

-

! 16 weld size's that.were measured in that study.

!
17 Three measurements were made on each of the welds

18- that form that basic data base. You can see that there is
;

19 substantial deviation; in fact, significantly, if one takes
1

-

| 20- two standard deviations f,or the quarter-inch, the
,

| 21 three-eighths.and the half-inch. welds, you can see that it
;

j 22 is well in excess of a sixteenth of an inch. That is the

23 expected -- and, in fact, was -- the-deviation that existed

24 in the basic' data base upon which the specification is

'25 based..

Y
'

*
+

$.
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WRBwrb 1 It is, as is also apparent here, not unusual for

2 welds on the mean to be slightly larger than the specified

3 weld geometry that is called for; and that is quite apparent

4 if one looks at the mean values for each of the three weld

5 sizes documents.

6 (Slide.)

7 If we look at the non-dimensional plot of this

8 distribution curve, we see that the variability that I have

9 cited -- it is. apparent that the smaller the weld there

10 generally.tends to be a greater degree of oversize, but the

11 degree of underrun, or undersize welds, as well as the

12 oversize of the weld, is about the same for all welds in
,

'

13 terms of the percentage of the basic leg size.. That is the
'

14 expected deviati5n that is inherent in the design values
15 that are in the specification today, that are in the AISC

16 specifications.

17 In the lower plot -- this is a study that was-

18 carried out in 1964 by Caterpillar Tractor. Caldwell,

'19 at the time, was the assistant chief engineer. And this was

20 compared with the 1967-68 study by Omar Blodgett. Ahd you

21 can see that comparable deviations existed. And, hence, one

22 should not expect production welds at any site to be

23 significantly different than this.
'

24 This is the type of deviation that is inherent in

25 the specification and the criteria that have been developed

.

4
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WRBwrb 1 for it.

2 Now let me move on to the issue of overlength end

3 returns, or underlength,. . t'.e case may be.

-4 Overlength end' returns basically produce more

5 restraint. The basic end return is to provide for

6 protection for the root of the weld.

7' If you look at Johnson's original study you will

8 find that the beam capacity, the end shear capacity, did not

9 differ whether there were end returns or not. And he

10 pointed out that the primary effect of this was to provide

11^ greater rotational capacity.

11 2 Hence, we provide end returns because it shields

13 the upper end of the weld.which is subjected to the highest*

~ ~

14 tensile stress;'it shields it and provides more ductility.

15' Now, that end weld, the longer it is, will start.

16 to crack during the load deformation process. The fact that

17 it cracks is not going to deteriorate the shear capacity'of

18 the beam. That has been demonstrated in every test that has

19 ever been carried out on end welds.

20 So the main effect of end welds, or the end

-21 returns is the fact that if-it's ex6essive it will tend to

22 stiffen the joint, and provides more end rotation

23 restra'ints.

24 We obviously have moved today to eliminating

25 angle type connections on many of the steel structures to

2

d

*
; .

i
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WRBwrb- 1 the simple end plate connection that has

2 substantially less ductility insofar as the distortion of,

3 the outstanding leg of angles.

4 Hence,,,the issue here of restraint at the end in
5 the type of structure that we're dealing with is a trivial

6 one because if anything unloads the beam, provides end1

7 restraint, it has no significant impact.

8 This is not th'e case in a cyclically loaded
.

9 structure. If we have significant end restraint we get deep;
,

F
j 10 cracking, which we do experience in bridges and other types

,

11 of components that are subjected to repeated loads.
,

12 Now, cracks are obviously a problem. And the
' *

. .

! 13 only cracks ,that wer,e observed in the inspec,tions were those,

, . .-- -

14 cracks that were associated by the welded joint that was

15 placed between the beam seat -- or the beam and the beam

16 seat. This was an expected crack, in retrospect, because

17 the end rotation would subject that weld which tends to be
4

18 undersized because the end-of a rolled section is rounded
4 .

19 and one places a weld along that, and it will tend to be

20 smaller than desired..

21 Hence, when the beam end rotation occurs the weld

22 beam is subjected to transverse shea'r and has less ductility
23 than one subjected to longitudinal shear forces, and, hence,

. 24_ cracking occurs.*

25 -Those welds should never have been placed there,

.

O

I
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WRPwrb 1. to begin with. You had an end seat and you had web angle
f

2. -connections. It's absolutely irrational to place welds
3

3 along-a beam seat when you have held it in place with either
.-

4: a' clip angle.or a end reactioning.

'S So those are a trivial condition having nothing
,

6 to do wEth the resistance of'the structural components and

'7 'the connections that were placed there.

8 Undercut has also been discussed. And most of

9 the undercut was down the edges of angles _, or associated
.

10 ;with angles. Undercut ig'a problem where we have repeated
.

11 loads.such as in bridge and elsewhere. And the criteria

12 that's in AWS specification is primarily there because of

13, repeated load applications'.
,

, ,

14 In the case where stresses are developed in the

15 primary component that will be normal to the undercut, that

16 is a problem.

17 When you have an undercut along the edge of an

18 angle it's an' insignificant factor, it has nothing to do

19 with.the performance of the structural component because it.

.

20 will.never be subjectedito any.significant tensile

21 perpendicular to it. And hence itiacts-+ It doesn',t even
'

22 act as a notch'because the forces that are being placed upon

23 it are not ones to which it would be sensitive.

'24 .There.ha's been raised the issue of lack of

| 25 fusion. There was no' evidence of any significant lack of.
I -

- a
* 9

|
-

|

|

!. '
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!- WRBwrb _1 . fusion that we.could see'from any of the inspection reports.

2 The porosity. Porosity has to be gross to have
ii

j 3 any significance on a statically loaded structure We
;

4 ' carried out tests on some embedments that were removed frcm

5 the Hope Creek. plant and found that 25 to 50 percent

6 porosity had.an insignificant effect upon the shear capacity

7 of'the welded joints.

*
8 When you get to porosities of that size, that is

[?
'

9. easily visible through paint, as was the case in the Hope
?

10 Creek plant'.

.- 11 bkm, the beam seats I have already addressed, the,

i 12 . fact that that can be rationally addressed.
. .

i. 13 (Slide.).
,

< ..
. We idoked at the dis"tribution of the size of14

15 welds that form the-basis for the specification. New let's

F 16 look at the' resistance. .

i
17. If you look at the shear capacity of that same

,

18 data base where.we have plotted here the frequency of

;- 19 occurrence versus the' fillet weld. shear. capacity,
i

20 non-dimensionalized by'the electrode capacity, you will note

{ 21 'that the mean value is . 84. - That means that the design
1

i. 22 _value that we use toda'y, which. is .30 percent of the tensile
23' strength,-has a factor of safety that ~is nearly 3 against

,
,

i ~24 :the mean. -

25 Now, this is-for longitudinal welds. That is, in

.

S

S

i

'

'

.
_

I

m .



.

>

,

?
, h

1

2240 1.3 10 180

WRBwrb 1 a fillet weld, the force that you subject it to has a

2 significance upon its failure mode and resistance value.

3 The longitudinal force that we'r'e talking about here is a
'

4 lower bound resistance provided by fillet welds.

5 (Slide.)

6 Let's look next at the basic data as it is

7 plotted for individual tests.

8 This is the. longitudinal weld. It was a test

9 series that covered 836, 8441 and 8514, which are quenched

10 and tempered steels. These have been non-dimensionalized.
~

11 The effects of dilution of the electrode are apparent here.

12 So you can see that when based upon the scatter
,

13 tha,t has been plotted, as again reflected here, by the -

' ,
-

.

14 variability of each of these different samples that were

15 provided.

16 MR. . THOMPSON: Let me.ask one question.

17 You talk about the sample, and you shoved-us, I

18 .'gues s , the standard deviation _from the welds. That would
.

19 account for part of that7

MR. FISHER: That is correct.20 -

21 This is just showing us individual data as was

21 acquired in the 1967-68 study. .

; 23 What we have done, then, is taken'the 133 samples

'

24 associated -- that was for E-70 electrodes. This includes
'

25 110 E-70 and E-60 electrodes.. We only considered the E-70

.

5
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WRBwrb 1 electrode, as shewn in the previous slide.

2 Then we see that is the statistical dis.tributien

3 of the samp'les.

4 There have been subsequent studies that have been

5 carried out to demonstrate that this distribution really

6 does not change with time.

7 Now, as I pointed'out, this is the design
G ' allowable shear value. This was adopted in 1969. Now, at

9 the time there was also an arbitrary limit state which was

10 not relevant, which never should have been imposed. It was

11 .4 the yield point on the leg.
,

12 That was done because in the AISC specificatien

13 'the shear was permitted on the web,of a gird,er to be .4 the.

.

l'4 yield point. Someo'ne thought that since this was the shear
1

-

15 on the base metal that same limit state should have been

16 imposed. We now realize that that was an absolute mistake,

17 that it has no relevance to the capacity. Because not a

18 sing.le weld ever failed on the leg.
,

19 In fact, the only way we can make a weld fail

20 upon the leg is to have excessive convexity, which is not

21 unusual today, and therefore the weld will not shear through
,

22. the throat but will shear through the leg..

23. Aside from that, most weld failure's will be

24 through the throat.
.

25 Because of that, then, the leg limit state that

.

4.
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WRBwrb 1 is in the current AISC specification is not correct, and we

2 are in the process of changing them. That has already

3 appeared in the load resistance factor design, and we met

4 this past November and are taking steps to change it in the

5 other allowable stress design provisions.*

6 (Slide.)
,

7 If we -look, though, at the weld that is subjected

8 to transverse loading, we see that the resistance is

9 significantly increased. In other words, the orientation of
,,

El'O the weld has an impact upon the resistance. And in the

11 American specifications we have elected to take the lower

12 bound associated with the longitudinal weld. So that the .3
'

13 ** that,has been used by Bechtel is a ,very conservative
. .. .

14 applicati'on.

15 As I move into the analysis. aspect of what they

16 have done, one should bear in" mind that they are applying

17 allowable stress which is based essentially on longitudinal

16 welds, and that because most of these welds have more than

19 one orientation -- we're talking about a C-shaped weld or a

Q 20 vertical weld -- hence the load is not always applied
,

21 -longitudinally. In fact, when we get to bending, which the
.

'22 vertical welds on the outstanding leg are, they.are,

23 subjected to two force vectors, one vertically to take the

24 shear, and the other.from the moment. And those are

25 vectorially,added; which is an extremely conservative

n

.

e



2240 13 13 183

WRBwrb 1 application.

2 If one just looked at the difference between the

3 7th edition of the AISc. manual, which is essentially the

4 technique that was used by Bechtel, and compared it to the

5 8th edition which was published in '82, you would find that
.

6 they could have increased the capacity of all the welds by 8

7 to 25 percent, depending upon which of the welds was

8 critical. Because in the current manual we are making use

9 of the capacity under different angles, because there are

10 obviously mathematical models: we have gone from one extreme.

11 of simplification, and now that we have mathematical tools,

12, computers that are available, we can better estimate the
'

13 resistance values.-
.

,,
,

14 (Slide.)- -

*

-15 Longitudinal welds obviously have a great deal of-.

16 ductility. This is a photograph from one of the

17 specifications that we used in '67 and '68.

18 You can see from the distortion between the saw

19 cut which was used to limit the weld. length, that there was

20 substantial distortion capability. ,

,21 One of the reasons, in the American code that we
.

22 -- when we do combine. longitudinal and transverse welds, we-

23 must consider the compatibility conditions. And we have

24 gone to the lower bound because under most conditions, I
!

25 unless one does an elaborate analysis and' takes into account

*
1

|

1

-
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WRBwrb 1 the distortion, we have felt that the use of the

2 longitudinal weld picture here is the one that is

-3 conservative and most appropriate.

4 (Slide.)

5 Now, in their analysis Bechtel has used, as I

6 have indicated, an allewable stress design approach which

7 was in the 7th edition of the AISC manual. In the 7th

8 edition, the direct vector addition, which is what I

9 show here by Q, the square root of the sum of the squares of

10 the end original force vectors, that is extremely

11 conservative, as you can see.

So if we.had a single vector on a weld,'we would12

,
13 be-- Thi,s is stress. The stress that you'd be comparif.g

.

14 this_with' would be 21, because it's non-dimension'alized in

15 terms of the tensile strength of the weld metal.- This

16 happens to be a study on E-60 electrodes.

17 You will note that the factor of safety increases

13 substantially when we introduce bending because of the

29 direct vector addition. It was in recognition of this that

20 AISC' changed the criteria that is in the 8th edition of the.

21 manual.

22 We have known for years that when we subject

23 welds'to combined. load vectors that we have factors of

24 safety that are in the order of 4 or more. And hence, we

25 have tried to reduce that degree of factor of safety.

.

b
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WRBwrb 1 Now, welds have had a factor of safety app 41ed on
2 the basic limit state. That is a little over 2. And that's

3 because they are subjected to some of the vagaries that I
*

4 have discussed here- this afternoon.

5 It is innerently known and understood that the

6 kind of deviations that were in existence at the Wolf Creek

7 plant are normal to all structural steel fabrication. We

8 cannot build a structural steel component as though it were

9 a Swiss watch, and we should not have imposed the kind of

10 quality control that they did on their subsequent

11- inspection. I think that was a basic mistake, to try to
.

12 examine each inch of these welds as though they were

13 critical. And that would be contrary to the intent.of the
* '

14 specifications.
,

15 So inherent in the specifications, in the sizing
,

16 and the variability that's going to be associated with the

17 size of the weldment, and there is inherently built into, in <

'

18 recognition of that variability, the reason we have used the

19 lower bound. The design shear value recognizes that that

20 variability is a reality. g

21 Now turning, _ finally, to the question of
,

22 inspection: I have a lot of experience with inspection

23 through paint because I do a lot of my work on bridges, and
24 on bridges most of the inspections that we carry out are, ir.

25 fact, on painted structures. In those locations,'actually

;

*
,
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WRBwrb 1 paint we find in the presence of cracks. If a structure is
.

2 going to be subjected to load is a good indicator, we find
'

3 more cracks in bridges because of the paint film cracking

4 than in any other type of inspection.

5 Magnetic particle has been demonstrated to be an

6 adequate method to apply to discover discontinuities that

7 are subsurface or not propagated through the paint film.

8 But it is seldom tha't we have to rely upon that.

9

10

11

12
*

13 -

- .
.

14 -

15 ,

16

17-,

18

19

20

'21-

22-

23

24

25
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WREmpb 1 I think there's no question that the types cf

2 discentinuities that one would have expected here, visual

3 inspection of the paint would have revealed a significant

4 number of them. In fact, I think when one iceks at the "act

5 that there were a significant nu=ber of these joints

6 painted, you should always put that'in centext cf the nurber

7 that were not painted that were inspected, that have net

6 demonstrated anything of sianificance.

9 !!ost of the deviations that we have 1ccked at I

10 wculd consider to be trivial and should never have been

11 recorded as major deviations to begin with. I think that

12 was a mistake. This was contrary to the intent c f the..

' *

13 specificati'ons.
' - - --.

14 I believe that.that sarple should easily be

15 applied to the samples that were painted. And the fact is4

16 that you've cone beyond that. I think that you hava

17- inspected -- or they have inspected a-much greater sample-
,

le than is rationally called for.

19 'A statistical sample could have been selected, at'

'

?n is the case when've build a structure free scr'atch. An? i"

21 _that is viciated then we go further steps to see if there is

22- justificatien fer explorine that.

23 That's all.I would have_te say, gentlerer.

24 t T '. LIAc[ Dr. pishes, a ecerle cf times ycu rade
_

25 quite a few streng statements like 'Yeu shculd net irpose
,

e
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WREmpb 1. ' watchmaking accuracy tc the structural welding; it shculd

2- not be. required in the first place.'

3 -I'm looking through your resume and.I notice that

'4 - you have been censulting with other industries cuite often.
"

5 And'my question to you is:

6 What would you think if you were te take ten

7 inspectors,' bridge inspectors, for D-1.1 type welding to a

0 nuclear power plant 7 Uhat would be your judement on wha:

9. kind of rejection rate those guys might call? Better or

in verse than --

'll MR. FISHFP: Uell, bridge has different

12. requirements. If we're dealing with a power plant-the
,

'

13 strue,ture we ' re ' talk'ing abodt i*s not;4ubjected; te repeatee
14 loading..

15 I think we must differentiate structures when, ue-

,

16 talk.about inspection on those subjected to repeated-lcads

-17- where there is a f atigue. crack propcgation prcbler or-
!

.18 initiation and these thatfare subjected tc essentially
' .

,

19 static behavior. And I uculd put. earthquake:respcnse in the
~

20 static behavier.

21 MD. LIAO: Chay. Co-ii's ecuivalent?
,

22 MR. . FISHER: I would - say that f rem i he '--- where . :t

'

22 have lcoked at scre welds in the' field -- and'I'did not.ce,

into'the field'tomlock at:the welds here because-I didn't24 -

75J have tiee; . I . eent; cre .cf r y eclicaguer . ~ rut''I have;!ceked
,

e

,

$
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WRBmpb 1 at welds in other power plants such as Limerick and

2 elsewhere. And in general'I find that the cuality of the

3 work is what I would consider to be comparable to other

4 building type structures. .

5 First o'f all, ycu make use of drew welds where

6 you don't for the most part remove the reinforcement. In

7 .bridoes we iould not de that because we have a faticue

8 potential problem. The fillet welds are for attachments,

9 and I would say the use of a fillet weld and the welds tha

10 I have seen in the field are not unlike those that I would
.

11 see in a bridge.

12 New you must-understand, th'e ugh , that in fillet
,

13 welds we don't use simple end cennections that are fillet-
,

14 welded because that is not a weld that will function under

15 repeated loads; it will crack. And we've had experiences

16 with that in the field. Se- cur field end connections en .

- 17 components tend to be mechanically fastened or . bolted.

10 !!R . LIAO: Okay. Let me rephrase my cue.< tion

19 then.

20 D-1.1 inspectors, vald inspecters-in inductsics

21 other than the nuclear industry, if ycu take some --.

22 l'R . FISITER: I can-aive ycu-an ceinien here.

-23 !!R . LIAO: Yes. That's all_I'm asking; opinien

24 or sticulatien.-- -

25 t P. . FIrr.FR : I perscnally think that th e

,

e
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WRDmpb 1 inspectors' associated with power plants have been instructed

2 incorrectly.

3 I think there has'been a failure to instruct ther
4 on what are the probable tolerable deviations. And I do net ,

'S think there has been enough focus put en that. And that's

6 why I say when you look at someone who is putting a weld

7- gauge dewn the entire length of every inch cf a weld,

8 something is wrong, because that is not the intent; it never

9 was the intent of the specification, whether it be AUS cr

10 AISC.

11 And so I think you must go back te when the

12 specifications were derived. Those gauges didn't even
*

. .. ,
'

13 exist, as Mr. Re'edy has pointed-cut. And you effectively
'

14 have been-digging yourself.into a hele-by imposing things

.
that vere in my opinien unnecessary.13

16 f1R . LIAO: Okay. I'have-another question.

17 'On one of your. charts you shew an additional

18 factor of safety when you have combined axial and bending

19.- leads.

20 Uculd you care te say in--test situatiens-in t'.e

21 'real ' structures ychi hardly ever see the joints. Cr.at'is,

22 1 designed for strictly one tyne of Imadine enly?-
-

12 3 MR. . FISHER: Yes. In: sheer splices.
,

2C If you have a direct -- Fer exarrir, i" vcur vind

25 bracing.istfracing inte a colu=n, and-ycu put a sheer

..,.

D
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WREmpb 1 splice, that's a single vector. There is net significant

2 bending-being intreduced.
.

3 !!R. _ LIAO : Eicw about rigid frames?

. 4 MR. TISUER: Of course in rigid frames it depends

5 on the particular weld and what kind of connection.

6 If you have a beam column connectien ycu're ceine

7 to have either groove welds en the flanges and a connecticn

8 plate that may be -- and it is not unusual te have a belted
'

9 connection plate on the web today because you could then'
,

10- field-erect it with the bolts and put the groeve bclts

II on. So you would have -- Well, it would be.a
:

12 pseudo-ecmbination joint. So I think you could have a>

,

13 variety of these types.' -
.

for the type of weld tlhat we're talking about14 But- -

15 in the force vector that I showed yeu in that last' slide
16 where 'you have either a . simple, - a very simple weld -- This

17 is the simplest one that ycu could go to, where you have an

le eccentricity and ycu have -- these welds are then subjected

19 to tuo force vectors, the direct sheer-and the bendinc

20~ cceponent.
.

~

~21 !7cw once you start impcsing bendine the_ capacity
'

22 -- because you.are using elastically ycu extrapolate te the
.

23 . extreme fiber. Only one little ccmpenent is what cent re l .=

24_ Lthe veld. There . is rua account made of' the redistributien.

25 - Fc in the precedure that-rechtel usad, that's what.tbev-

.
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WRBd.pb 1 assumed.

2 If you leck at the AISC manual tcday, the Ped
*

3 Bock 82, you will find that they have used an ultimate

4 strength approach for a number of welds . And those are now

in the manual, whether they be the vertical weld g$ cup, the5

6 bcx type of connection er the C-shaped welds that ycu weul?.

7 have around angles. And th'ey have applied a factor cf

in0 safety of 3.33 to that medel resistence. There is --

9c other words, to account'for other uncertainties, as I've

10 already pointed out.

11
'

We expect the kind of deviations in the weld that
^

12 we are seeing at Ucif Creek. And that is inherently cuilt

* 13 inte=the limit statements. .
.

,

14 MR. LIAO: So are you saying that most of the

15 joints we are talking about teday in Ucif Creek are

16- basically rigid frame joints; that you dcn'.t see much cf the

17 single vector type of jcint?

18 MR. FISHER: Yes -- Well, they are not rigid

19 frames. I would say they are C-connections because thev've

20 used angled beams.

21 MP. LIAC: Okay. .

22 !!F . FISH.iR : That theoretically is.a cere .ce ent

23 connection, ckay? The designer assumed there was':erc

24 end-mement Put that's net to say that's what it it.

25 I:n. LIAo: I see. -ckay.

.

I
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URBmpb 1 My last cuestion: I understand you used to be a

2 consultant to the lawyers in the case ef the Kansas City

3 Regency Hotel where it collapsed.

4 !!R . FISHER: Not to the lawyers; to an insurance
'

'

5 company.

6 !!R . LIAO: Oh, I see. So you are on the

7 defendants' side.

8 . !!R. , FISHER: That's right.

9 MR. LIAO: All right.

10 ftR.'EENISF: Just for the record, you are a

11 -member of the AISC7
'

'12- !!R . FISHER: Yes, sir,.I am.
' '

'' .. .

13 MR. DENISE: But'you're not speaking fer them.

14' ' officially here today?

15 11R . FISHER: 1?c , sir.

.

16- :l!R . DE!!IFC : t?cthing that you're saying is an

17' interpretation of the code except your personal comments en

le what's already been interpreted? -

19 MR. FISHER ,17 ell, . I would onlyf say this : That

20 since.I served as chairman of the cccmittee I at telline ycu

21 what: essentially I told the,'ccmmittee when they adepted the

27 ~ provisiens that are there new.

23 ! R. DE!!ISE : !!hich KGLE argument are ycu
,

'

24 'supportinc?

25 . !*R . F GT'EP : .! vas asked te Icek at the-

.

S
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WRBmpb- 1 significance of'the discontinuities and the analytical

2 technique used by Dechtel in assessing these, and then the

3 significance of inspecting deviations through paint. These

4 -are the three issues they asked me to look at..

5 . !!R . DENISE: Okay.

6 Since I'm a simple-minded engineer, let =e try it

7 this-way:
,

C -Bechtel has dispositioned -- used as-is -- many

9 'of the drawings in.which there were' deviations identified in

10 the reinspection program cf KC&E. Are you agreeing that
,

11 those dispositions specifically or generally _are'

,

i
'*

12 conservative? ,,,
_

'

ItR . RISITER: Tha't'is correct. 3at's what I tried13- -
.

14 to_get across. -

15 If I had been pushed to the wall to say'-- I-

' lG vould probably have used a more liberal analysis because I

i 17 think it's justified. -It's what we would use today. And

18 maybe seme that they h' ave said had tc be repaired'I would

19 have said-were all'right.

2 0-- I think-they have used an-extremely censervative

21 disposition; procedure.

-22 !!D . DENISE: lDhay. That's Fechtel's structural

23' analysis.
<-

i 24 1I wasLfuct_ curious, en ry last nuestien. Ycu

25 _seem to be very concerned-abcut_-the degree.cf inspection

.

9

-@ ,
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A

a

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



.

2240 14 09 195
.

WRBmpb 1 -that KG&E implemented in their corrective action pregram.

2 Is your main message that they just went overboard mere than

3 is necessary; not that they did a poor job but they went

4 overboard?

5 !!R . FISHCR:' That's correct. I think -- I de net

6 think from the discontinuities and deviations that I see

7 reported that there was justification to go to the degree of

8 inspection that was done.

9 In my opinien it would have been logical to leek

10 at this from a more rational basis and either select ~ a

11 statistical sample of some substantially reduced size rather

12 than trying to ins.pect 100 percent. Then if that
,

* -
..

13 statistical sample reveale'd something,.take it'the next''st%p

14__ and incr' ease th,e sample.

15 But that's what exactly we de on bridges, Land :'r

16 sure that's what you do in many parts of -- in' ether parts

17 of the power-plant that may-be associated with the AF"r

18 code. I can't believe that you do things that much

19 differently.

20 !*R . CCI7ISE: Dut the thrust of that hind-cf

21 comment-is that, I think, that they were extremely

22 . conservative and probably'could have justified much less.

23 MR. FISUCR: That's correct. -That's the peint :

24 tried-to make.

-25 !*P . J.t!'IFP : -Thank ycu.

.

-

%
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1WREmpb 1 MR. FISHER: Maybe inadequately.

2 MR. THO!!PSCN : So that I understand what yeu're
,

3 telling us, as I understand there were 82 joints that

4 required rework because the allcwable stresses were exceeded

5 in the as-built condition, and that there were 67 additienal

6 joints reworked to install missing and under-linked welds

7 unless prohibited by field conditiens. And you're saying

8 you agree that at least all cf that 82 and 67 were done

9 conservatively.
.

10 And you're sayine but you don't believe that they

11- needed to repair all G2 and 67 of those welds? c

12 .MR.-FkSHER: That is correct. I would have to
,

.
.

.
. . .-

'

13 look at all 82 of those numbers. -

. .

14 Dut frem what I have just indicated, that the

15 capacitiesLare going to.be up.to 25 percent based en the

1G current code. If you vere desioning that plant today the

17 analysis they have done could be liberalized for many cf

18 those welds. 25 percent depends en which weld we're talkine.

19 about, whether it is the C-shaped weld on the web er the

20- outstanding leg weld.-

.

21 And I would have net'aven considered as beine
22 rational to lock ~a't this end return.on the..compressien-

23 side. That should.have been wired eff; it .=hculd net eve-

. 24 - -have been considered.

25 "P. TrcrPro": rew fer the GO-scre-edd eclar

l

.

8
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' WEBmpb 1 crane stops that were missing welds, or the six pressurizer

2 supports that were missing welds, you think those there --

3 that repairing those welds was the appropriate thing to do?

4 MR. FISHER: That's correct.

5 MR. DENISE: I have one more cuestion.

6 Ycu spoke to the cracking of everrun en the

7 return.

'O MR. FISHER: Yes.

9 tjR . DENISE: Is the thrust of your statement

, '
10- there was that you agree with Dechtel that the everrun would

111 crack and relieve, and that crack would therefore transfer
.

12 the load to the -- *
.

'

13 MR. FISHER: That'*e correct.' That's what would' *
.

.

14 happen even if it were a standard overrun.

15 If you subjected the beam end to sufficient

16 rotation and distort the angle you will crack that weld.

17 And if you go back to Bruce Johnsen's.criginal

18 paper in-1940 -- it was published in the -- I have a cory

10 richt here -- it was in October 1940 -- you wculd find that

in Bruce's $tudy that he had observed the same _ thing in theH2 0 -

21 laboratcry, that that has te be the failure mede. A.id~you

22 delay, you increase the rotational capacity.

-23 Se end returnr are primarily put en there for

24 rotational capacity, not strength, because the ecde cf

25 failuro'is_to crack that wel? end then eventually yne either
,

G

-

9
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WREmpb- 1 fracture the plat'e, it tears the plate in a tearing ecde, er

2 you will sheer the weld eff.
c-

3 MR. DENISE: I take it when you get tc that noint

4 'you're way past any design conditions.

5 MR. FISHER: Oh, you're at the limit state.

6 We're not talking about design distortions. In design

7 distortions you're not gcing to see anything of any

8 consequence.

9 !!R. DENICE: I wasn't carrying it that far; I was

10 merely trying to deal with one point made by a Eechtel

11 analyst that said the everrun en the return eculd be-
;

12, dispositioned because it would crack under stress without
,

'13*
.

. .. .

af fecting the strength *of the weld.

14 MR. FISHER: Well, I would qualify it to say it

*15 may crack it.

16 !!R . DEMISE:- If it did.anything it would crack

'
17- and relieve. *

18 MR. FISFEn: That's correct. That's what

19 happened at the beam seat. Ycu see*the rotation there
-

4

20 crached the weld.

21. MR '. DEMISE: Put that wasn't the return.
.

22 MR. FISHER: Do.-

23 t'P.-KOESTER: Dr. Egan.

24 ' Itn. -EGAU: !:y name is Jef frey Egan. I' the

' 25 presid.ent and t'echnical directer cf APTrc Encineerire

.

O

,
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WREmpb 1 Services. And I believe I am the last technical speaker in

2 today's presentatien.

3 There are certain advantages to being last. The'

4 first of those is that you get to have the last werd. The

5 disadvantages are, of course, that everybody has told ycu

6 everything that I'm. going to tell you. And the second

7- disadvantage is that I've already missed my plane tc

8 California.

9 (Laughter.)

10 Just for the record, I am a member of ASMF. I am

11 a member of the American Helding Society and the American

12 Society for Non-Cestructive Testing. I am a member of the

13 International. Institute of Welding, I am a member cf the

14 Pressure Vessel Research Committee cf the t.'elding Research

15 Council, and of their committee on the Significance cf

16 Defects.

17 I have been vice chairman of the !?aterialn and

18 Fabrication Committee cf the Pressure Vessels and Piping

19 Divisien of ASMr.

20 As you may have guessed, I am aise a cember cf-

21 the Dritish Welding Institute where I spent seven years as a

22 research engineer studyinn the significance cf weld

23 imperfections. I am also a member cf the Institutien cf

2t t'echanical rngineers.

25 In recard te previces cuestiens er vFc it is I

4

e
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WREmpb 1 represent, I represent the welds.

2 (Laughter.)

3 May I have the first slide, please.

4 (Slide.)

5 I was asked by Kansas Gas & Electric to do an

6 in'dapendent evaluation of their approach to the resciutice

7 of CAP-19, the object of today's discussion, and to make

8 some recommendations for a timely cle:se-out cf CAR-19, about

9 which I have seme emotional feelings.
'

10 To do that there were certain activities that I

11 undertook which are illustrated on the next slide.

12 (Slide.)-

,

. .. .

13 Easically I reviewed the fina'l ' report that ras.

14 put together by KG&E. And I want you all to see this and to

15 held it and to weich it. This is the final repert. In

10 addition to that, in the.back of this there is a list of

17 seme 47 supperting documents. I speak for the welds.

18 I undertcok a site visit, and at that site visit

19 I reviewed mort of the supportine dccuments that I thcucht

20 were necessary for me to ec=e to cenclusiens with regard te

21 the cuality cf the welds in this po. ~.cular issue. I

'22 reviewed the weld precedures, filler metal. specs, inspectier
A

23 criteria that was used by Daniel threucheut the rerie[ ef
24 this construction, and I also looked $t the validaticn cf

25 the reinspection and narticularly of the eierents c' th-

t-
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WREmpb 1 structure that were painted.

a
2 Incidentally, we have done_nine cf these things,

3 and that is probably nine too many. That is, a

4 re-verification weld exercise.

5 I also examined seca of the welds in the*

6 auxiliary and reactor buildings. I interviewed KGLE, Daniel

7 and Bechtel personnel, and I prepared a report which I

8 believe you.all have a ecpy of which has sece fccus

9 . questions related to the impact of this CAR-19.
.

10 (Slide.) .

11 This basically summarizes the results cf ny

12 review of all those documents and of the welding at the ticif-

13 Creek Generatihg Station. .' '*
.

.

14 The first point is that the related welding

15 activities -- cther than the records-retention problem that

'

1G we heard about are sound and well documented. And my--

17 conclusion frem that is the welding is not out .cf centrol,

18 as we have seen in other situations where it is pretty

- 19 ebvious from a review of welding activities that are related

20 that scrething has-gone wrong not only with the

21 documentation but with the welding.

*

22 Se cur first conclusien is that the welding is

23 net out cf centrol, and that cught tc be_an indication that

24 we are gcing in the right directien.

'25 The reinsnecticn procrar has been extensive,_

.
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! WRBmpb- 1- properly perfor=ed and documented. And if you ge back in
,

.

1 2 ;the histcry of this thing and look at actually what happened

3 you'll find that there was, where the records were ecliected*

4 together..semething like 70 percent of the original weld

i 5 records available.

6 And a Ict of.the work we de in the disposition cf

7 non-conforming situations you do not have the luxury cf such

8 a huge sample. Any statistician at APTEC that I gave a 70

9 percent sample'tc would jump in glee for that number ef'
: *

10 records of the original inspection.
'

11 The validation of inspection with paint:has been
: .

| 12 completed and in my opinion is an entirely apprcpriate thinc
_

13' to do in.this particular example.- Remember, something like4

;

14 40 percent of.these reinspections were done without paint on

15 the structure.
,

16 Again, 40 percent is a very genercus sample fer
!

! 17 anybody.that'sigoing to take those' numbers and manipulate

10. them statistically.

j ' 19 - .Ue have heard at length [I think'from Dechtel and

20 others that the imperfections that were noted it. the,

'
21 reinspection are' typical for.carben mancarese structural'

;

22- : steel welding, and we-have seen nothing-that wculd cause us

23' anxiety er cencern with regar6 te'the structural

24 significance. . And again, speaking for the welds, we find nc

25 safety sienificanceicf:the imperfectient.

*
.

S
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-UREmpb' 1 I have used the word " imperfections" purposely L.-
*

,

2 this slide,.and have heard words this afterncen that relata

3 defect, discontinuity, all sorts of other words. Let me-

.
4 just tell you what the AUS structure weldino code defines a

5 defect as.

6- Let me first define a discontinuity.
*

7 An interruption of the typical structure of a

8, 'weldment such as a lack of homogeneity in the mechanical er

9 metallurgical or physical characteristics of material cr

j- 10 weldment. A dis.centinuity is not necessari,1y a defect. And

11 I think therein lies one of our problems. You find all

12 these-things which are generally brought.about by a more
*

. . . .

j -13 intense scrutiny of the welds, and we start classifying them

14 as defects.

15 The definition of a defect, according to AUS, is
'

16 a discontinuity or discontinuities'which by nature of

17 . accumulated effect render a part or product unable te meet
,

18 minimum applicable _ acceptance standards or specifications.
i-
' '19 And these under this ecde ' arf set by the owner or|his ecent,

.

'

20- the architect-engineer. .

21 This term decicnates rejectability. In my review
| *
'

22- of this' program-that has been undertaken atL ucif Creek tners

23 are no velds.that fall.-into-that categcry. ~The-
,

24 architect-engineer has analyzed the situatien and determinel,
,

-25 that what we're talkinc.abeut are discontiruiti'es under-the,

:

,

*

1'
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URBmpb -1 terms of AWS.

Within the International bnstitute of Welding2'

3 we have a committee -- it's Commission Five -- which deals

4 specifically with nomenclature. It's one of those things
-

5 that everybody wants to attend. Utey use the word

6 " imperfections".instead of " discontinuity."

7

8

9

10
_

11

12
*

.
* * *

13
, ,

*

14 .

15

16

17
.

18

193

- 20
21

.
.
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23

24 .

-25
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. 2 WRBbur 1 (Slide.)

2 Based on my review of all the available

3 in fo rmation , my knowledge of the code, and so on, I would

4 conclude that the reinspection program is sound and

5 effective and ensures that you have got quality when you

6 want D-1.1 q'uality weld s in the structure.

7 As far as the importan't aspect of structural

8 integrity is concerned, it is assured because we have seen

9 the analysis. I have reviewed the analysis that Bechtel has

10 done, and in my opinion, it is in accord with

11 Dr. Fi sche r ' s . I would concur that the analysis is

12 conservative.

13 We will perform, I suspect, a far more racy
,,

.
. .

.14 analysis than the onesothat Bechtel have done.*

15 Let me just conclude with a couple of simp 1e
_

16 comments. You have basically heard what happened, and you

17 have heard what caused it. You also have heard this morning

18 how it has been corrected and how we can prevent it

19 happening again. And as I said earlier,'if I could presume

20 to speak for the. welds, they are healthy.
.

'

just tell you something that has been21 Let me
~

22 written down in the foreword for the ce==entary on our

23 AUS Structural Welding Code. It should be recognized that

24 the fundamental premise of the . code is to orovide general

25 . stimulations amplicable to any situation, and te leave

'

.

e

!
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-3' WRBbur 1 sufficient latitude for the exercise of engineering

; 2 ' judgment.

I 3 In this case on CAR-19, that is exactly what~ has
i

.
'4 .been done.-

4

! 5 Thank you.

6 .MR. MARTIN: I have one cuestion perhaps.

7 I am inferring from some of your opening remarks

? 8 that had the problem been yours to address in its totality
,

9 when _ it originated, . had you come upon inspection records
1 .

- 10 which represented 70 percent of the weld population, that on

11 that basis alone you could have -- I inferred from what you,

)
' 12 were saying that you could have gone forward and

13 statistically ascertained that you probably didn't have to
i^

. .. ..

14 do.*anything beyond the statistical analysis. *

,

15 Did you mean to infer that?.

f, 16. MR. EGAN: That is a correct inference from what

' 17 I said.

18 I believe, however, there are good reasons for

19 the program that was adopted by Kansas Gas & Electric. They

20 are close to the license application. The development of a

4 21 statistical analysis recuires not.only that'it is done.

| 22 properly but those that will, review it understand exactlyL

~

- 23 what the implications cf it are.
,

: .

24 -In the' programs that we have developed', both with-

i 25 khe nuclear industry and in other industries -that use
,

h-

m .

.

i

.

.

\
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|1 WRBbur 1 structural welding, to disposition similar situations using

2 statistics, we have spent a lot of time explaining to people

3 our approach and how-it happens.

4 In many cases you could use up more time doing

5 that than to get on with the damn job and either inspect it

6 or replace.it.. So I think that was their decision.

7 But your inference is correct.
.

8 MR. MARTIN: And I am not trying to infer frcm

9 that that represented a. criticism of the decision of KG&E.

10 MR..EGAN: No. .I have hindsight, of course. I

11 have this 20/20 hindsight.

12- MR.-MARTIN: We are both. blessed with 20/20

13 hindsight. -
.

**14 '(Laughter.)* .
..

,

15- MR. EGAN: What I am saying to-you is everything
.

16- is baked, and all I can_say now;about the 70 percent sa=cle,

17 why didn't I use it? ,

~

18' -MR. MARTIN: Given that therefis not:a fallacy in

19 ~that argument,-in light of those joints, al'beit small'in

-20 number, for which there were not . weld s that should have been

21; there, would you still have been able to make the same

22~ inference justifiably, given that the later inspection did

23 in fact ascertain that' welds were not where they shculd have
,

'24: .been?

25 MR. .EGAN: Yes, I believe you could de that. I

i
,

.

O

L . .
,
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1 WRBbur 1* referred to at least an approach in the letter repcrt tha: :

'

2 prepared for Kansas Gas & Electric.
.,

'

and I think somebody3. The real cuestion is --

4 asked it earlier -- the whole of the approach that Kansas

5 Gas & Electric has developed.is based on the joint basis.

6 If you look at it on the weld basis, as Mr. Berra explained,

7. maybe we have got six welds per connection or joint.

8 The real question is what is the likelihood --

9 and I use " likelihood" synonymously with " probability"

10 because it is easier for us to understand what the

~s~
11 likelihood of one weld having dis, continuities and being
12 calculated as being defective ~, and then what is the

13 likelihood of two welds in this conn,ection, and what is the
,

-

14 likelihood of three welds in this connectic"n*, ar,d what i s..

*

15 the likelihood of four welds in this connection having
,

16 discontintities which subsequently when we analyzed to be

17. demonstrated to be defective.:
'

18 That is a relativeiy simple calculati~on. I did

19 it in the letter. It' turns out that if you have a,-

20 connection with six welds the likelihood of four of those
4

21 being -- have discontinuities and being defective at a3

22 percent reject rate is greater than 1 by 10 to the minus 6,

23 which is the standard, which we will now accept for the*
-

'

24 ' integrity of the reactor' pressure vessel from WASH-1313 and

25'. the Rasmussen study and subsecuent recorts. 1 by 10 to the

..

.
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1 WRBbur 1 minus 6 is a number that is agre.ed with in the industry for

2 the disruptive. failure of a nuclear pressure vessel.
i

3 What we are saying is that that is the likelihcod <* ,

4 of having four out of six of these joints defective.

5 I think the follow-on from that is that maybe we
'

6 .are expecting an unreasonable standard in the particular-

7. activities that went on.
.

8 MR. MARTIN: Thank you.
.

9 MR. DENISE: In your'last statement, I am trying

10_ to understand. the timeframe in which you make those
.

11 calculations. It seems to me -- and you can tell me if this

12 'is true -- it seems to me that you reach that conclusion on

13 probability after ,seeing the reinspection program, i.s that
* - -

..-

-14 true?

15 MR. EGAN: -After I have done the review-I make a
L

16 - full ledger report, that is correct, yes.

17 MR. DENISE: Now, after the reinspection

18 programs,1what numbers would you have calculated?

19 .MR. EGAN: 'I would have used 2 percent-as a
..

20 typical reject rate .for. the reinspection of already accented

21 structural steel weld s.
.

*
'

.We have been involved ~in'several reinscection'22
~

23 programs in both this industryJan'd in the hydroel ectric

24 power: industry for, tunnel liners,-and so on, _and in the

-25' reinspection of_ thoseitypes of _ steel, structural steels,

.

-
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1- WRBbur 1 with AWS-D-1.1 welds, even when the steel has been signed

off you bring in a new team of inspectors, you get a reject2 -.

3 rate on the reit.spection of about 2 percent, and there are.

4 good reasons for-that. The guys you bring in know you are

5 reinspecting it. So they have al so got some hindsight to
.

6 wondering why.they are doing it, so they had better do a

7~ good job.

8 There are military programs that have been

9 conducted on just that thing. What is a typical reject rate

10- for reinspection of an already inspected part? And because

i 11 of human * error they run about 2 percent. So I would have

12 - used 2 percent, and I would have'got similar numbers.
.

'

,

. MR. DENISE: But you would have' assumed that 213
2 .

1*4 percent as repre'sentative of an industry, loose]y used
i .

15 industry standard and expectation?

16' MR. EGAN: That is correct.

17 MR. DENISE: And therefore, your calculations -

18 based on the industry standard, if I understand what.you
~

19 did, would have been at a lower probability than you

* 20 calculated based on the 3 percent reject rate?

21 ' MR. EGAN: 'It'is still in the same order of
22 magnitude, 10 to the-minus 6. You know, you can go from

23 .about - .we did s'eme Class - 1 piping recently at 1.5 percent,
-

I 24 and if you look at 1. 5 through' to 3, , it is still 10 to the

.25 minus 6 ;by 'the time you look at four out of six.c

!

.

i
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-2 WRBbur- 1. MR. DENISE: Okay. Did you personally inspect

2 any welds?

-3 MR. EGAN: Yes, I did.

4 MR. DENISE: Are you a qualified inspector?

5 MR. EGAN: I have been a CSWI, which is a

6 certification scheme for weld inspection personnel of the

7 British Welding Institute. I am currently not a cualified

8 weld inspector.

9 MR. DENISE: But you are not speaking for AWS or

10 AISC today?

11- MR. EGAN: I am speaking for myself and the
~

.12 welds. In fact, the welds are wondering why they are
,

.

_ 13 involved.
,

'' *

14 (La ghterA *

15 MR. THOMPSON: Mr. Koester.
.

16 MR. ROESTER: I would like to take this

17- opportunity to thank the three-independent consultants, and
.

18 I am sorry you missed your' airplane to California,

19 Dr. Egan, but I missed mine to Wichita, Kansas, too.

20 (Laughter. )
i

21 And it is harder to get to Wichita, Kansas than

:22 'it'is to California.

23 I would also like to thank the members-of my

L
24 staff who have made. presentations here today, and we are

25 still-available to_ answer any cuestions you folks might

.

O
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1- tRBbur 1 have.

2 But KG&E has always had and continues to have a

3 very firm commitment to protect the health and safety of the

4 public as well as our own employees. That is why we

-5 undertook such an extensive program to evaluate the

6 acceptability of the structural steel welding at Wolf
~

7 Creek.

8 As you 1. ave heard earlier, our reinspection

9 ef forts found several minor deviations that gave the

10 appearance of a higher than expected reject rate. However,

11 the primary rea son for these rejects resulted from the

12 no-tolerance inspection philosophy discussed by Mr. Reedy.

13. The vast majority of these deviations would not be rejected

. 14 by a cualified AWS inspector at another facility unless they

15 were making the same type secondary inspection that we
,

16 made.

17 The fact that KG&E took a more conservative

18 approach during the reinspection effort does not in any way

19 invalidate the initial weld inspection.

20 As discussed earlier, the reinspecticns did

21 identify a few joints in which ,some welds had not been

22 made. These primarily resulted from a misinterpretation of

23 the weld detail and not from gross inadecuacies in the

24 inspection program.

25 While we strive for perfection, we must all

t

h
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1 WRBbur 1 recognize that human errors can and do occur. That is One

2 of the reasons why we do design and build these plants with

3 so much conservatism.

4 This is demonstrated by the fact that none cf the

5 . joints with missing welds would have failed. A point that

6 ~ needs to be emphasized is that we mean it would nct have

7 failed under the worst postulated loading conditions. This

8 would include normal leading plus any loads resulting from a

9 postulated worst case accident.

10 our primary objective in the overall corrective

11 action program discussed earlier was to assure that Wolf
~

12 Creek is structurally sound and will not fail under the .

{
*

13 worst postulated accident conditions.
. . .

14 We have done that. In doing so, we al'so.
.

15 reaffirmed that the AWS welding was done in accordance.with
,

16 the applicable codes, and we did not limit our review of
.

17 this matter to welding alone. We also looked at other area s

18 to assure that they were . completed in accordance with

19 applicable requirements and in a manner'that provides.

20 adequate protection of the health and safety of the public.

21 We also had three of the leading authorities on

22 structural steel welding independently review our program te
.

23 . assure'that we were not taking a biased look at ourselves.

24 As y'ou have heard frem their discussiens today,
,

25 from their reviews of the various aspects of our crograms,j
i

i

.
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1 WRBbur 1 we.did a very thorough, conservative a ssessment cf our AWS

,

2. welding program, and they found nothing to cuestion or

3 invalidate the conclusions that we have made.
,

4 I sincerely believe that anyone knowledgeable in

5 engineering and construction practices would have to agree

'

6 that KG&E's corrective action program verified that the

7 structural steel at Wolf Creek generating station is safe
,

# 8 and sound.
*

9 This completes our presentation on AWS structural

j 10 steel welding at Wolf Creek. We firmly believe that the

11. record is clear, and we are ready to receive our operating

12 license, commence loading fuel, and. proceed through power-

13 ascension. ,

'

i l'4 Thank you very.much, and we are available for a'ny
* *

: ,

15 other questions.

! 16 MR. THOMPSON: Thank yo'u for.that presentatien.

17 I think I would like to-turn now to make sure

18 that if the staf f has any. questions of KG&E now concerning

! '19 this reinspection program that we identify while we have all
,

20 thez people here who can answer any of the questions or at

21 least identify any particular area of concern tha* we still
.

,22 -have.

23 -Has everybody asked all the-cuestions they have?

24' We do have some -members of the public here. I

25- would like to know if;any member.of.the public.would like |

.

.

.

.
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'

2 WRBbur 1 to make any comments at this time.

2 Identify yourself.

~3 MR. SMITH: I would like to ask Mr. Martin if he

4 has seen CAR-19.

5 'MR. MARTIN: I am quite sure that I have, yes.

6 MR. SMITH: And when can we expect to see that in

7 the public document roem in light of the extensive'

8 discussion on the document?

9 MR. MARTIN: I expect --

10 MR. O 'CONNELL: It is in the public document'

11 room. CAR-19 is part of the December 31 letter that is in

12 the public document room as an attachment'..

.

13 MR. THOMPSON: Are you sure that it is in the
.

'
.

14 public document room because you hav,e seen it there or..

15 because you know the system would have normally put it

' 1'6 there?

17 MR. O 'CONNELL: I called the local public
(

18 document room branch yesterday. They verified that it was

19- sent to Emporia Local Public Document Room by their-

20 contractor.

21 MR. THOMPSON: It'is pub 1'icly available if thak

22 .is-the cuestion. We can work with you after this meeting if -

23 you have problems getting that particular document.
~

24 Does anyone else- have any particular.auestions?

25 MS. STEPHENS: 'I have some comments.

9

9

e
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1. WRBbur 1 MR. THOMPSON: I guess what we are icoking for is

2 comments rather than questions. If you have scme particular

3 ccmment about the progra=, I. guess I would' prefer it that

4 way, and then if it is cuestions let's take a look at

5' tho se .

6 Do you have any general ecm=ents first?

7 MS. STEPHENS: No.

8 MR. THOMPSON: Do you have a cuestion?

9 MS. STEPHENS: I have two cuestions.
,

10 I am Ms. Stephens, with the Nuclear Awareness

11 Network.

12 I would like to knew -- Mr. Berra, excuse me if

13 any of this is redundant. We had problems hearing in the .

14 back of the. room earlie'r -- what. pet tentage of the 'MSSWs~

15 were in triplicate form.

16 MR. KOESTER: I believe Mr. Berra said that he

17 did not know the answer to that when he was making his

18 presentation this morning when Mr. Denise asked the same

19 question. .

1
. very small20- MR. THOMPSON: It is.a very,

. . .

21 percentage, and I don't believe he had a number at all.

22 MS. STEPHENS: We couldn't hear it.

23 MR. THOMPSON: I would say it is veiy small.

24 MS. STEPHENS: Of .the percentage of those that

25 were in triplicate of the missing documentations, were all

.

k

8
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1 WRBbur 1- three documents missing?

2 MR. MARTIN: We did pursue that. It may be that

3 you did not hear. Mr. Denise did pursue that, and Mr. Berra

4 does not know the answer.

5 In any event, the number of forms in triplicate
.

.6 were a very small fraction of the total. But in any event,

7 he didn' t know the numbers. We did ask those similar
!

'

8 questions. ,

9 MS. STEPHENS: Okay. I couldn't hear back

10 there.

11 MS. VARRICCINO: On that same topic I would.like

12 to ask what the procedure was at the Calloway plant as to

1,3 the duplication of documents or keeping them in a' controlled*
.

. . .
* *

'14 environment.-.
, ,

15 MR. THOMPSON: You can ask us that cuestion, I

16 guess, the staff, later on. I don't know the answer to

17 that, but I will be more than happy to find out.

18 MS..VARRICCINO: Would Mr. Berra know that?
'

19 MR. THOMPSON: I don't know whether he would know
,

20 that or not.

21 MS. VARRICCINO: He is the only one net shaking
.

22- his head.

23 MR. BERRA: I don't know the answer.to that.

24 MS. STEPHENS: I would like to know when the

25 first NCR was generated on MSSW. In other word s, was it

1

4

e
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1 WRBbur 1 simultaneous with CAR-197 .

2 MR. THOMPSON: Is that the one with the

3 structural welds, with the structural supports?

o4 MS. STEPHENS: I am asking, in essence, was there

5 an NCR generated around the same timeframe as CAR-197

6 MR. MYERS: Is your question related to the NCRs

i ' written because the MSSWs were missing, or is your cuestien

8 related to the fact that once an inspection is done and

9 there is an imperfection found an NCR is written? What is

10- your cuestion? Which of those two,7
,

11 MR. THOMPSON: You mean the answer-is different?-

12 MS. STEPHENS: Ir normal ~ procedure, does a CAR

13 'ge,nerate an NCR, or vice versa?.
-

..

14 ' MR. MYERS: ,If the CAR involves inspection of

15 equipment and the inspection results --

16 MS. STEPHENS: By eculpment, ' you mean --
'

17 MR. MYERS: Anything. If the CAR includes

18 inspection of hardware and'the inspection indicates that the

19 hardware .has an inaperfection, the system requires an NCR. A

20 CAR does not necessarily have to involve inspection.
%

21 MS. STEPHENS: 'But in this instance, did it

22 involve inspection, in CAR-19 in March of '83 7

23 MR. MYERS: I am sorry?

24 MS. STEPHENS: Dut CAR-19 in March of 'C3 did

25 involve inspection?

.

O
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1 WRBbur 1 MR. REEDY: You might be confusing. terminology.

2 -CAR-19, KG&E's CAR-19 was initiated in' October of 1984.

3 MS. STEPHENS: ' October of 19847
'

~ 4 MR. REEDY: KG&E's corrective action request
'

.

5 as sociated --
,

,

'6 MS. STEPHENS: Okay. Then the initial one was
,

*

!

7 DIC CAR-?.9 and -3 0, is that right?

I8 MR. REEDY 31 for. documentation.
:
4:

9 MS. STEPHENS: Okay'. f31. Now I have that
.

,

10 straight.
-

,

11 Was there an NCR initiated or generated as a

*

12 result of that CAR 74

;

13 MR. REEDY: Yes. If you are asking the cuestion'

".' **
i

. .

+ 14 is Daniel CAR-31, .NCRs 'were generated, yes, and the time*

i 15 period was August of '83.
-

. .

16 MS. STEPHENS:- So they.weren't generated until
t t

17: August of '83. They were not generated in March, when the

: 18 ' initial CAR came out,'right? Isn't,that right? Weren't
j

! 19 they in March of '837
.

20 MR. THOMPSON: Ik) you want time to caucus fer a

21 minute?

22 MR. KOESTER: I am not sure where we are-going.'

L 23 MR. THOMPSON: :We are having a public meeting,

24 'and we are just.asking members of the, pub'lic here do.they

25 have any comments or'ouestions:they wanted te:ask, and we

i-
.

.

?

.
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1~ WRBbur 1 -have a few moments. If they are issues that we can resolve

2 here, I think it is important to resolve them.

3 MS. STEPHENS: Thank you.

4 MR. THOMPSON: Mr. Denise.

I
5 MR. DENISE: I might say that in the ouestions

6 that are being asked there is not an understanding en the
.

7 other side of the table as to what the cuestion is.

8 MS. STEPHENS: It is my understanding that CAR-29

'

9 and -31, DIC, were initiated on March 22 of 1983.

10 ,Is that correct?

4 11 MR. KOESTER: No.

12 MS. STEPHENS: Okay. Well --
,

'

13 MR. THOMPSON: Let me ask you again where you are,

.
.

* ~

*

14 going so maybe we can understand.
,

'

15 MS. STEPHENS: What I am asking is when the first'

16 NCR was initiated, and it is my understanding that it was

| 17 initiated, as they are saying here, in the timeframe of,
^

18 well, August 30, I guess.

19 What I am trying to determine --

20 MR. KOESTER: We showed it on the board this

21 . morning. It is in the-record. CAR-29 was issued March

22 1983. CAR-31 -- this is DIC CAR. Let's keep them

23 straight -- August '83.-

24 MS. STEPHENS: Okay.

25 MR. MARTIN: The in formation, by the way, that

.

.

+
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1 WRBbur 1 was presented on the slides that had to do with reports will

2 'be in the public document room. So if it is a cuestion of

3 accessibility to review those documents to clarify some

4 questions you have, they _wil1 be available shortly in the-

5 public document room, for those that are not already there.

6 So if I may ask, if the purpose of your

7- _ questioning is to ascertain clarification cf dates, I wonder

8 -if having the documents available shortly would not satisfy

9 that as well, as opposed. to if you are looking for making a

10 comment on a more fundamental aspect rather than a series of
1

'll dates.

12 MS. STEPHENS: I am trying to understand when the*

13 first NCR was issyed. I am trying to understand if it was

14 generated at'the time the problem was initially recognized*
-

15 or if August 30 represents the first issuance.

16 MR. REEDY: I will explain that.'

17 MR. KOESTER: I think one of the cuestions, you
'

18 -can write an NCR on a lot of things. What kind of an NCR
,

:

:
' 19- are you talking about? We can write an NCR for numerous
,

20 things, and we have written NCRs on that project _that were

! 21 there for a long, long time.

| 22

! 23
!

I 24
-

25

|
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2 WRBwrb 1 There's been all kinds of NCR's written. Tha t ' s

2 the purpo se of them. We just did not develop an NCR
,

F

terminology in August or March of 1983.3

j- 4 MR. REEDY: I'm talking about in reference to
r

5 miscellaneous structural steel welds that are referenced in

6 CAR 29, DIC CiR 29.
~

7 MR. DANIEL: CAR 29, as we've just established,

8 was issued in March of 1983 consistent with the issuance of

9 that car non-conformance reports were generated.

10 MR. REEDY: At that time?

11 MR. DANIEL: At that time.

12 MR. REEDY: Okay. That was my cuestion.
*

,

13 MR. DANIEL: Okay.
,

*

i .

14 Car 31, whi~ch we have established wa s initiated,

15 August 1983, at- that time non-conformance reports were

16 written.

17 MR. REEDY: Okay. Thank you.

18 MR. DAVID SMITH: I do have one other comment.

'19 MR. THOMPSON: Be brief.

20 MR. DAVID' SMITH: In light of the close of this,

21 meeting and Mr. Koester's comment that Wolf Creek is ready

22 for licensing I would like to kno what KG&E ha s to of fer, .

23 as well as the NRC, as far as'the issues brought up in'the

24 James Wells case as to harrassmt'st and intimidation of

25 workers?

a
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DANIEL INTERNATIONAL CORPORATION
'

DANIEL SUILD8pe4

GREENVILLE, SOUTH CAROLINA 296o2,

escas see.asoo
.

'

February 13, 1985
,

.

Dr. Moss V. Davis -.

American Welding Society
,

550 N. V. LeJeune Road
Miami, FL 33126

Subject: Secondary inspection In Accordance with
AWS D1.1-75 and Subsequent issues

Dear Sir:

Daniel international recognizes that AVS D1.1-75 and subsequent re-
visions require that '%elded joints shall not be painted untti after
the work has been completed and accepted" (3.10.1). Further, It is
our understanding that 61.1 is applic4ble to Inspections performed
during the fabrication and erection process and does not ' address sub-
sequent, secondary Inspections over the ilfe of the structure. There-
fore, when It Is desired to perform secondary Inspections of structures,
it is necessary to develop Inspection procedures, and results evalua-
tion criterla speelfic to that structure.

In light of the above, we submit the following Inquiries:

1. Does AWS D1.1 address secondary Inspections over the life
of the structure?

2. If AWS D1.1 does not address such secondary inspections,
what parties are reconsnended to develop parameters for
such inspections?

9

G-. , _ _ .

hn G. Berra
Ice President - Operations

,

e

6

-
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1 ''lRBwrb 1_ MR. THOMPSON: I'm really sorry but that's an

2 issue that is entirely beyond the scope of this particular
'

3' ' meeting. And it is one in which NRC has an ongoing review

4 which'is not appropriate at.this particular meeting.

5' Let's see. I would like to kind of 'be able to

6 focus on : some tyoe of closure on the issue. .As I understand

7 it we have to complete two inspection reports which are

8 currently in the final stages of preparation, both by Region

9 .IV and' Region I.
.

10 And once those are done then I think based on the
,

'll .information and any resolution of any significant issues

12 that are identified as a result of those particular?

13- inspection reports then we'll be prepared to previde our -

finalconclusion*withre'sphettothksisse. *

14

15 We anticipate doing that early next month:

16' hopefully within a week.
.

17 Is that generally the right time frame?

18 MR.-MARTIN' That '. s right'.,

19 MR. THOMPSON: Any other.particular issues,
'

20 questions of where we are er where we are going?
,

21 (No response.)

22 MR. THOMPSON: Okay.; Thank you very much.
,

.

.

23 The two hour meeting is now over.

24 (Whereupon, at 4:50 p.m., the. conference-in the

25 above-entitled matter wa s concluded. )

-

.. ,
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{Nd3 AMERICAN WELDING SOCIETY
Founded in 1919 to Advance the Science and Technology of Welding

Feb rua ry 13, 1985
'

Mr. John G. Berra
Vice President - Operations -

DANIEL INTERNATIONAL CORPORATION
Daniel Building

~Greenville, SC 29602

Subject: Secondary inspections in Accordance with
AWS D1.1-75 and Subsequent issues

Reference: Daniel International Corporation inquiry
Dated February 13, 1985

Dear Mr. Berra:

This is in response to your Inquiry concerning secondary inspections in -
accordance with AWS D1.1-75 and subsequent Issues.

INQUIRY 1: Does AWS D1.1 address secondary inspections over *

the life of the structure?

INQUIRY 2: If AWS 01.1 does not address such secondary In-
spections, what parties are recommended to develop
parameters for such inspections.

REPLY 1: No. Inspection (secondary inspection) of welded
joints that have been accepted after fabrication
or erection, or both, is not covered by AWS D1.1.

REPLY 2: Inspection (secondary Inspection) of accepted welds
subsequent to the fabrication and erectron is not

covered by Code provisions and such Inspections
and criteria for acceptance would have to be as
agreed upon by the owner or the Engineer (the owner's
representative) and the contractor.

We trust this answers your questions regarding this matter. Should you
have any further questions, please do not hesitate to contact me.

Sincerely yours,
.

h
Moss V. Davis, Secretary

HVDJw
AWS Structural Velding Committee

Files D1-30.1
D1e/SCS

$50 N W. LeJeune Road * Miami, Florida 33126 Telennone (30$) 443 WELD*

(P.O. Box 351040. Miami, Florida 33135) * Telex: AMWELD SOC. No. 51924$
i

l
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February 15, 1985

Glenn Koester-

-

Vice President-Nuclear
Kansas Gas & Electric Company,

P.O. Box 208
f Wichita, KS 67201 .

,

Dear Mr. Koester,
.

It is my opinion, based on the studies I have made on the Wolf Creek
site, that the structural welding meets the visual acceptance
criteria of AWS D1.1.

BACXGROUND

One of the major reasons for the controversy concerning adequacy of
welding at the Wolf Creek site is directly related to the use of
two different welding inspection philosophies in two different time,

frames at the site. In this regard, I as only referring to the visual
inspection of the physical attributes each weld after completion.

About mid-1981, even though structural welding was 99-100% com-
plete, a new inspection philosophy evolved for the re-inspection of
completed welds. This new philosophy, a "no tolerance" philosophy,
by its very nature, guaranteed that many welds which had previously'

been accepted, would be considered to be " inadequate". The . "no
tolerance" philosophy is contrary to what is taught by AWS (American
Welding Society) to candidates for their Certified Welder Inspector
(CWI) test. (If this "no tolerance" philosophy were applied to the
inspection of steel bridges a'ad buildings welded in accordance with

. the AWS DI.1 Structural Code, these structures would be found to
*

have many " inadequate" welds.)

The difference in inspection philosophies is as follows:
.

1: AWS philosophy -

Welds should be measured and evaluated using good judgement.'

Weld sizes are designated to the nearest 1/16 inch. Deviations
of 1/32 inch or less are irrelevant. Weld lengths are measured
with a tolerance of about 1/4 inch. Tolerances are allowed for
all evaluations of attributes, including undercut. Visually
detected cracks are not allowed, but it is recognized that not

3 all " crack-like" linear indications can be found by visual
examination. If the Engineer is concerned because of design
consideration about minute linear indications which can not
always be found by visual examination, more critical
examinacion methods, such as magnetic particle (MT) or liquid
penetrant (PT) will be specified.

i
.
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2. "No tolerance" philosophy-
All visual evaluations of welds will be made 'on strict (no- Judgement allowed) literal interpretation of acceptance
criteria. That'is, any weld which is undersized, even by less
than 1/64 inch is unacceptable. The most critical,

interpretation is applied for each criteria. Each acceptance
is on a "go-no go" basis, with no tolerance. This,

philosophy is contrary to AWS requirements and will
,

automatically result in the rejection of AVS acceptable
welds. The advantage of this philosophy is that any weld

! accepted this way will always be acceptable, no matter who
performs the inspection, and what the inspector's
qualifications are.

When inspecting any item, judgement must be used. For example,
the inspector must choose the proper measuring tools for the
condition to be examined, he must judge whether or not lighting
is adequate, determine areas most likely to cause concern, and

+

must judge how and where to make measurements. These judge-ments
are taught in AVS Inspector Training courses.

i -

4

Engineers desis'n structural welds to the nearest 1/16 inch.
Therefore weld size measurements should be to the nearest 1/16

. inch in accordance with . " Rules for Rounding Off Numerical Values"-

! (ANSI Z25.1). This standard provides that a weld 1/32 inch
j undersized would be rounded off to the next 1/16 inch and therefore

accepted as adequate. As discussed above, the "no tolerance".

inspection philosophy which evolved at the Wolf Creek site in does
4 not allow rounding-off, and any deviation in size, no matter how'

insignificant, is documented as inadequate.
; The "no tolerance" philosophy was used on the site in order to

demonstrate that by "any criteria" the structural welds at Wolf
Creek are adequate.

i INSPECTION OF PAINTED WEI.DS

At the , time the "no-tolerance" philosophy evolved almost
all structural welds had been completed, inspected, accepted and

. painted. Because of an ' inspection record control problem (some
j inspection records were lost or mis-placed), it was decided that'a

large number of structural weld joints (each joint may contain a.

number - of welds) would be reviewed. This type of review is-

consistent with the requirements of 10CFR50 Appendix B which
provides that. the applicant take measure "to provide adequate'

confidence that - a structure, system, or component will perform
satisfactorily in service." The question then becomes whether or

; not painted welds can reviewed to. provide adequate confidence.
i This reinspection or review is a verification that inspections were'

performed and. not a first time acceptance inspection, and not a
i requirement of AWS D1.1.
!

I'
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Mr. Moss V. Davis' letter of February 13, 1985 to Mr. John G. Berra
points out that secondary inspections of welds are outside the
scope of D1.1. The letter further states that secondary inspection

. of welds should be agreed upon by the owner or the Engineer and the
contractor. Obviously the techniques used for the secondary,

inspection techniques should not be more severe than the original
inspection techniques.

.

It is known and understood in all velding Codes and Standards that
magnetic particle inspections are far more severe ,than visual
inspection. (The ASME and AWS Codes make this an obvious conclusion
by classification of inspection criteria.) The inspections required
.of the structural welding in question on site are all visual

'

inspections.

VISUAL INSPECTION OF WEI.DS

The weld attributes usually required to be visually inspected are:
o Weld location (including existence)
o Length
o Size
o Undercut
o Cracks
o Craters
o Fusion

j o Concavity
| o Convexity

o Overlap
o Porosity .

.

Arc Strikes (with regard to cracks)o
o Slag and spatter

'

'Obviously, some weld attributes are more important than others.
The most important attributes are those related to weld strength or*

loss of load carrying capability. In this category, I would place
the following attributes as most important.

,

Weld location (and existence)o
o Length
o Size .

o Cracks
o Craters
o Undercut
o Fusion- '

o- Concavity

The other attributes do not generally affect weld strength and are
therefore of less consequence.

,

4
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-- With regard to painted welds, the . only attributes which the paint
may mask are some tight cracks, some tight undercut (a rare

|-occurrence), fine porosity. some are strikes and some slag and*

spa tter. -- Arc strikes without cracks can be readily evaluated,

through paint and slag and spatter on accepted welds is immaterial.,

AWS D1.1 address slag and spatter as issue only with regard to weld
cleanliness in the chapter on Workmanship (paragraph 3.10).
Porosity less than 1/16 inch is not even considered relevant by ASME *

Codes, and larger . porosity can be evaluated through paint. If it
~

were ever considered necessary or desirable, tight undercut and
cracks could readily be evaluated by a magnetic particle examina-
tion through the paint, but this is not a requirement of AWS D1.1.
The NT examination will find cracks which are undetectable by the
naked eye and is therefore a more severe inspection.

A demonstration was made at the Wolf Creek site to assure that a
magnetic particle (NT) examination would detect cracks through a
painted weld surface. Even with a heavy paint layer of 10-11 mils,
all cracks visually detected in the weld sample prior to painting

: were detected with MT after painting.
!

| The NRC inspection team reviewed more than 70 random weld joints
using both visual and magnetic particle examination methods and4

! found no welds which did not meet the AWS D1.1 acceptance criteria.
; This. sample size, assures with .at least a 95/95 confidence level
| that the welds meet the AWS DI.1 acceptance criteria.
1

. In summary, I feel .that based on my review of welds, documentation'

and reports, the reinspection programs used at the Wolf Creek site .
j adequately demonstrate-' that the structural welding meets .the
j acceptance criteria -of AWS DI.1 and provides adequate evidence that*

i the welds. are structurally sound and meet the design parameters
specified.

:

!
!

#= -

Ros T. Reedy, PE., ,,

| Re stered Structu al Engineer (Illinois)
Member AWS,

j~ Member ASCE
i Tellow ASME
1

'.
i
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LEHIGH U NIV E R SITY
Sethlehem, Ponesylvanie 1:01$ .

Frf t: Engineering Laborefory
ow eeme 13 ,

December 10, 1984,

.

*

Mr. Richard Ivy

Kansas Cas'and Electric Company
.

F.0. Box 208
Wichita, Kansas 67201

.

Dear Mr. Ivy:

Re: Structural Steel Velds at
Wolf Creek Generating Station

We have reviewed the problems associated with the structural velds in the
structures at the Wolf Creek Cenerating Station. Dr. Slutter was 'on the site
on November 1 and 2,1984 to observe firsthand sece of the veld deviations, the -
method of inspection, inspection records, and problems encountered in completion
of the inspection program. The problems encountered at this site are not unlike
structural velding problems that we have seen at other nuclear power plants.
The problems at Wolf Creek are perhaps more frustrating but less serious than
similar problems at other sites. The approach being used by Bechtel as su==a-
rized in " Weld Deviation Evaluation Methodology" dated November 26, 1984 has
also been reviewed.

, -

The examination of the velds in this reinspection program is very thorough,
as evidenced by the documentation on every connection. The thoroughness of the
inspection has revealed some problems that require evaluation from a structural
analysis point of view and a much larger number of instances where deviations
from AWS D 1.1 - 1975 are reported that do not constitute structural deficien-

..

cies. It appears from the latest sunnary of inspection and evaluation received ,

from Bechtel (dated November 27, 1984) that no significantly deficient joints
have been found.

We have the following comments on the various categories of prob 1'ess that
have been found in the reinspection: ''*

1. Missing Velds W
..

Obviously the missing velds should be replaced if they are needed
to resist design loads. Some of these velds such as the beam to
basa seat velds may not be required, and replacement should not
be necessary. Where they are inaccessible and cannot be replaced,
an appropriate analysis of the other load paths should be *

provided. ~

.

*
. .

,..
.

.

.
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Mr. Richard Ivy
December 10, 1984 .

I

- Fase 2.
.

*

2. Undersize. Unequal ter, and Underlensch Velds
6

..

The approach that is being used to evaluate these types of condi-
tions using the smallest veld dimension is very conservative.
Welds that are no more than 1/16 in. undersize vill have adequate
strength ca the basis of the latest code recommendations. The
allowable stresses being used by Bechtel from the Seventh Edition
AISC provide a conservative basis for evaluation.

3. Oversize and overlength Velds

These deviations are not generally a problem to be concerned
about. There,are some instances where the additional amount of
weld causes the connection to provide more restraint than in-
tended. The original design actually specified this additional
welding. In these structures the additional weld metal should
not cause problems. End rotation and the resulting connection
deformation can result in cracking of the welds if the additional
veld increases the bending stiffness of the connection and
decreases ductility. ,

4 Cracked Velds Between Beam and Beam Seat

These cracks resulted from rotation of the end of the beam as
concrete " slabs were poured and additional dead load was placed.
The cracking does not indicate a deficiency in the connection
since the veld is not needed. The cracked welds that were
' detected were probably undersize because of the rolled edges of
the members being joined.

.

5. Return Velds That Are overlensth But Undersize

The purpose of this weld is to produce a proper termination for
the vertical weld. It is not necessary that it meets AWS 1.1 -
1975 size requirements, since it is not needed structurally. The
added length can increase capacity in some instances. The pri-,

mary objective of and returns is to minimize prying and distortion
at the root of the primary weld.

6. Lack of Fusion and Underect
,,

.

These problems are very few in number and are being satisfactorily
*

handled in the analysis. ~

'

. +

..



. . ___ _

'

~ o
,

... . ..

!Mr. Richard Ivy
i-December 10,- 1984

- Page 3 6

.

-

;

*

7.. seas test Missina
,

."""
These may not be needed but an analysis of each ene is being made.
It is assumed that seats will be previded if needed. ,

., ,

.4. Fit-Up Cas with Undersize Weld '

This is a rare occurrence considering structures involved. Proper ianalysis of this.is being made by Bechtel.
.

9. Inaccessib1' Velds
.

e
,

Since there are no significant structural deficiencies among the 1

exposed welds inspected, it is reasonable to assume that the inac--

cessible welds are similar.
t
;

The general. problem of weld size should be considered in terms of the
!expected statistical variation of weld dimensions in typical structural welding

where the AISC allowable stresses are applicable. Inclosed are Fig. a through
,

'

Fig. e showing'the statistical variation of the 1/4 in., 3/8~1n., and 1/2 in,
welds used to develop the AWS and AISC specification provisions. These curves
show the deviation in veld sizes that are to be expected with production welds.
The variation of weld capacity that resulted from the AWS-AISC fillet veld r

!study in 1963 was in part due to the variation in weld size that existed with
|the test sample. These were normal ~ production welds,'and similar deviations will

exist with all welds.- Figure 19.3 in Structural Steel Desian shows the shear
!strength based on nominal weld size. It is clear that part of the reascn for

the variation in capacity is based on ,the weld size variation.
>

When a weld is found to be undersize by measurement, it is not significant
.

unless it falls below.the range indicate by the curves. The AWS Specification-
does not address the probles of deviatio..s, and disposition of undersize welds -
must.be.done using the type of analysis that techtel has proposed. The fact
that they are using actual weld sizes in calculations is conservative, since
the specifications used the lower bound of the test data which included weld, ,

undersize. ,

'

Weld size deviations on the return welds does not require analysis. ,

These
welds are not intended to increase the strength of the connection, although.

} some additional strength does result from the addition of these welds. The
i

main function of return welds is to increase the ultimate strength of.the 'str'uc-
I ture by delaying and tearing of the veld 'and improving the ductility of the
,

connection. .These welds need not he' held to exact dimensions.but should belarge enough to provide a satisfactory weld termination, . -
;

i
I

.

'

*
I
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Mr. Richard Ivy
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Page 4-
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The analysis work heing done by Bechtel is based on elastic design withi '

reference so the Seventh Edition of the AISC Manual of Steel Construction.
i This approach is conservative compared to the ultimate strength method avail-

.

able in the Eighth Edition and the current approach used in LRFD design as
*

$ ven in Load and Resistance Factor Design Criteria for Connectors *, one of1

the provisions cf the earlier specification that is very cor.servative and not4

i applicable t.o weld espacity is the allowable stress for base metal in shear
i given as F 0.4 F . This limit state was arbitrarily adopted in 1969 and is=

y y. -

! not related in any way to weld capacity. This is only now being corrected inI

the AISC specifications. The attached copy of Table J2.3 shows the proper
! limit state conditions that are used in the LKJD Specification. Steps are now I; undsrway to change the allowable stress provisions for shear on the veld leg

!to 0.3 F in place of the value 0.4 T . Typical increases in allowable loads; u y
,! for_ eccentric connections.that one can expect to result from using the ultimate

i strength analysis outlined in the Eighth Edition of the AISC Manual can be seen
j by comparing the results given in Table III on page 4-31. With a weld length

of 11.5 in., the C-shaped weld and the outstanding angle vertical welds are
'

. similar to the velded example shown on page 661 of the second edition of!

Structural Steel Design. The ultimate strength analysis of the clip angle to ',

!
. plate welds provides an 81 increase in load. The C-shaped welds of the clip

.

angles to beam web are permitted to carry 22% more lead using the ultimate
; strength methcd. This can also be seen by comparing the standard angle connec-i

tion loads in the Seventh and Eighth Editions of the A15C Hanual.
1

The AISC provisions for the design of this type of connection are very-! conservative even when one uses the ultimate strength method.
-

The minimum
factor of safety for a connection designed by the ultimate strength method is.

given as 3.33 on pese 4-74 of the Eighth Edition of the AISC Hanual.4

The; usual factor of safety in weld design for single load vectors is 2.33. The
3 more conservntive design for this type of connection recognizes that minor'

deviations such as found in the connections at Wolf' Creek Cenerating Stationwill occur. These deviations are not uncommon, and this is recognized by the! AISC provisions. In particular, the weld size variations are typical where
fillet welds are used.. The higher factor of safety in use for eccentric' joints
recognizes that other deviations are likely. **

*

Ve do r$t believe' that a structural probles exists with the Wolf Creek
welds once the obvious problem of misring velds has been corrected.:

In the
November 27,1934 ' summary, Bechtel reports only 17 joints requiring rework due
to overstress of 1620 joints evaluated. This is a very 109 percentage inj. view of the conservative approach being used in the analysis. A less conserva--
tive approach alght result in an even smaller number of' joints requiring rework.

. ,
,

i

' * Load and Resistance Tsetor Design criteria for Connectors, by J. W. Fisher.
~

! T. .V. Galambos, G. L. Kulak, and M. K. Ravindra, Journal of the Structural ') ' Division ASCE, Vol.104, No. $T9, September 1978. i
4

|-
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i
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.4r. Richard Ivy
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1

*

In any event we feel that Bechtel's approach in considering the inspection re-
ports and their subsequent analysis is adequate and sufficiently conservative -

'

j for the type of structures and the type of connections involved. The overall
quality of the welds bared on the inspection data and observations that we have*

made exceeds the requirements for structural welding for this type of
construction.

We would be pleased to examine other Bechtel dispositions when they are
available. We agree with the procedure being used.

.

,

Sincerely yo %

Q%^~
/

J / Jo W. Fisherj [ Fro essor of Civi1 Engineering
~

4
i Co- a,irman, Fritz,, Engineering LaboratoryI

| \ _ . L m .e .g l.$4
'

-

Roger 'G. Slutteri

Frofessor of Civil Engineering
: Director - Operations Division
!

JWF:RG5trag

i
4 Enclosures .

-
.

cc: J. A. Bailey #

4
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Sect. J2. Welds,

Table J2.3
Cesign Strencth of Welds

Types Material Resistance Nominal Required WeldStress,of weld and Factor o strength strengtg f.

FBM or F , level *'
,

- Complete Penetration ' Groove Weld

Tension normal to "

" Matching" weld be
effective area used

Compression normal to
; Base 0.90

. Weld metal witn a !
'

;q' effective area F strength level '
i equal to or less '

.$. barallel to axis of weld than "matcning"Tension or compression
may be used !

p Shear on effective area Base 0.90 0. 60FN Wald elect. 0.80 0.60F{XX
,

m
} Partial Penetration Groove Welds

.

.tCompression normal to Weld metal with aeffective area.-

\ strength level equal}Base' 0.90 F to or less than
-

[fTension or compression
i

Y " matching" weld-

parallel to axis of weld ..

+ metal may be used !

Ehear parallel to axis Base' O.75 0.60Fif weld weld elect. 0.75 0. 60 F",

. X !

|Tension normal to Base' 0.90 F
-

Y. effective area ;weld Electrode 0.80 0760F
!, EXX

., s, Fillet Welds

,2' Stress on effective area Base' O.75 0.60F Weld metal with a
'.,

v Weld elect. 0.75 0. 60 F"EX,X strength level equal |-y
to or less thanTension or compressien Base' O.90 F |

parallel to axis of weld Y " matching" weldd .

metal may be used j
Plug or Slot Welds

Shear parallel to faying Base' O.75 0. 60 F Weld metal with asurfaces (on effective Weld elect. 0. 75
area) 0.60F{XX strength level equal

to or less than
" matching" weld

-

metal may be used-

for definition oF effective area, see Section J2.
-

'For " matching" weld metal, see Table 4.1.1, AWS D1.1.#
Weld metal one strength level stronger.than " matching" will be permitted.| #
Fillet welds and partial penetration gro' ve welds joining component elements of built-upo
members, such as flange to web connections, may be designed without regard to the
tenslie or compressive stress in these elements parallel to the axis of the welds.;

,The design of connected material is governed by J4

-70-
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Desian criteria based on the Lead and Resistence Factor Desisa (LRFD)|- spproach must include a treatment of connections. This report wdl focus os >1
a

| developmcat of the criteria eccessary for the principelfassening elesments (welJs. [,!
.

high-strength bolts. and ordinary bolts) and will incluJe illustrations of Ibe U..

appiscation of Ibese elements in comemost types of joints. Comparisce wi5 be '
| susJe with resiales achieved using weeking stress design. 4
-, As developed la Ref. II. ehe LRFD method can be synthesired as Q

. q ,eO ................................ ) j;o
,

r- a~

The left-hand side of Eq. I is the resistance of she enember or structure (#, i;

is the nominal resissance and 4 is a " resistance factor"), while lhe siaha-hand h
side gives the effects of the load ewe she enember or structuse. Considenng. |,.l

, for gammple, caly dead load and live load. Eq. I would be esitten d
p4 A. 2 TeGe,. + Ta Os. ............................(Il .g,
.

[ is which Co., and Os are the entan dead and hve load effects, respectieely; Y
and ye and ye are the corresponding load factors. The princepal purpose of [

.

this paper is to develop capsesnons for the parameters 4 and A, in liq.1. y.

Nose.-thuwesion epea une.II'etwwesy B. ItP9. Separate d.wussense showlJ tw set =nassed h
fue she andewatual popus se this sympose== . To sesend the closeas dase e.e amoaeh. )f
a =riesca sequest assee 4.e feted week she Idesee of Tuhaust Publualeome. A5CE. Ibia N

%]papee is part of the sepynaheed Journal ist she Sereu1= sal thviesea. Paeseed.egs of ska
Amukan 5.neety of Cowd I:sseneese Vol 104. No. SIT. sepeemtwo.1978 Meneessite aq
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I,fSTg sie LCAD MSISTANCE FACTOR ' tale
%e denlopenest w.d be based on the cae of first-order probabilistic asethods. WeWs.-De *:ld lypes atacd for serwarril purposes tre primanly the groove

.

h
a

ne fundamental rcquircascots for s =ct!-designed connectice cam be ccesidered =clJ and the fillet =c!J. In the case of geoove *clJs, the fo ces acting aseto be:
usually lessile or compressive. Testa have shows that compicie pencesatsoe V/
groove ockia of the same thschness as the connected part ere capable of developing

,

; l Adequate Strength-It is scocrolly considered good practice that the the full capacity of that part. Since it is normal lo use =elJ meest that is Mconnections be somc= hat stronger than the parts being joined. Mus, if failuse at least sa strong as the base ancial, this means that the properties of the base
.

p]; should occur, it will take place is the sucmbers rather thee in ebe connections s#st *di govern the design. Hus, when complete penceration groove eclJs
| thereby casuring that ernple warning (e g.. large deficctions) =all precede fadure. :,se used, design can be based on the properties and twhavior of the smember p*2. Adequate Dugtdity-Care snust be sakce la proportioning the c!cmcato is which the connection is being made.,

,

of the connection to ensure that ductile behavior =di result. Of course, such De ultimate strength of filles =clJs subjected to shear (the usual case) is N
g,

i undesirable phenomena as buchhng of plate c!cments, bntale fracture, lameller dependent upon she strength of the =clJ metal and the disection of the apphed dscoring, and cacessive local distortion must be avoidcJ. Provision of adequate land. He oc!J sney be paralici so the direction of the load (a "longisudinal" M
a

ductihty will mean that the structure containing the connection will have capaciey filles =ck!), transverse to the direction of the load (a " transverse" filice =clJ), P e,
for distortion before fadure and wiu allow for the redsstribution of loads. De or at any engic in-bet =cen. Regasdicss of the onentation, the = elds fait se $1

,
*

provisson of adequate ductihey is a requirement geacrally less =cu-defined og shear, ahhough the plane of rupsure varies. All esperimental studies have shown ):1
,

i understood them that of adequate strength.
that longitudinal fdlet =clJs provide lower strength but higher ducedisy than M'

3. Economy-As for all strwtural components,lt is desirable that connections
be econoenical of material and be as simple as possible la fabrication.

transverse fillet =clJs (1,2,7). Since in comptes joints it is not always posait4e Mi
to define the direction of loading on the =cIJ and since the longitudisal fillet (y'

,
=cido provide the lo=ce bound to =cid strength, they *di be uscJ bere so ql la *osking stresa design, specifications (13) customerily specify allowable provide the basis for design recommendations. He results can them be apphed hgI

stresacs and give rules regarding buckling problems and the bke. Although not in general to fillet =ckts without reference to the directice of loading. I :I accessenly obvious, roost allowable stresses for fastening elemacets sad usost Party tests on low carbon stccle connected by manual arc longitudinal fiUct h, ,
f

I rules for proporticeing conacctions are, la fact, based os mitismate strength =cido showed that the ultimate shest strength on the minimuns throat area *

I considesations. " Traditional" design of connectione la asuch closer to the LRf:D was 65085% of the tensile strength of the deposiscJ malenal (4,6,12). Bese ,f
*

; opproach them usont users of thces specifications perhaps realire, early studies also showed that shcar yicIJing was not cneical an fi!!ct =clJe /.8

because nbe matenal strain-hardened without farge overalldeformations occurnas. ?| Caamaanoes or Conoscrom Dreine Reouavesserve
|

Dus, the yictd point of filles *clJs is not consufered a significant parameter. g
More recent tests on a wide range of stects connected with " matching"'

%e load factors, y., and the resistance factor, 4, in l'q. I depend upon electrodes have provided data on strcosth and ies variability (2,3,5,9). (l;or many 8,

yot
'

s " safety indes," p, that is obtained by cabbration to caisting standard designs of these tests, data =cre not obesined on the sensde strength of the deposited
,

| (11). Due, it is intended that successful past practice will be abe starting point
ui

eclJ metal; only the shest strengths =cre obesined.) tilodgett gives resuhs for k$
e

{ for LRI D. I or beams and columns, it has beco found that a value of p = 3 127 samp!cs of =clJ metal for which the minimum specificJ tensde strengeb 5'
; 3 0 provides a good estimate of the reliabahty inherent in current design. His is 621si (unpublished). The mean sensde strength value, (v.).. =as 64 0 ksi, yvalue has been takre also as abe basis for LRI D criteria for all other types the standard deviation, e., was 2.56 hei, and the coefficient of vanation. V,., e

of structural mernbers. In vic= of the desitalnhty that connections beve a higher . was 0.039. For a sample of 138 spccimens of E70 electrode =clJ mesal (minimum
3 degree of rehabihty than the members theyjoin,Ibc safetyindes p for connections [ specified teosde strength 721si), Blodacts determined (r.). - 74 91sa, e.,

,

} shoukt be somewhat lorser eben shie value of 3.0 - 2.67 hei, and V,, = 0 036. Unpublished stuJics by Nash and flotta for the
.ia he calitwation procedure used bere is Ibc same as that followed for beams name category gave (v.). - 84.8 h si. e., = 9.88 ksi. and V, = 0 24 7 with y

| and columns (11). It =di be carried out for varnous combinatione of dead and a sample sire of 40. Blodgett also obtained data from tests on =clJ melal
hve load and *dl cover =clJs, high-strength bolts, and ordisery bolts. minds with I!80. E90, and Ello electrodes. Table i summanres all of abc data,

g
| De safety lades p is defined (11) as from Blodactt's report. It in worth notang that Dimfaces also obsesacJ resuhe e

g$
| # for E70 c!cctrode =clJ metal that =cre higher aban those listcJ and cornparable ,

g, -

to the values found by Nash and flotta. I'or a sample of 128 specimens made hy! p. using I!7024 and t!7028 electrodes (minimura specified sensde strength 72 ksi). y
p = V V|,s V,i . . . . . . (1).. . .. ....... .........

Blodgets otdainest values (v.)_ = 81.4 ksi, e.* - 4.77 k ni. and V, = 0 016. p,

8 Unid more dass are available, et accens rcasonabic so mac abe lowc bound di

'

'
la which R.and O are the sacan values of the resistance and the load effect; resulta hated in Table I as the basis of the formulation bereis. he value of
and V, and V,are et e correscimdang coefficienta of wariatios. Detailed deflaitions . tbc rallo of the actual tensile strength of =cht asceal to its minimum secM 4.,;*

of these quantitics can be otdaincJ from Ref. II. tenslic strength will be taken as 1.01 with a coeffloens of variasson of 0 04. p
,

. G
A1
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;t
nie will be consio..cd to apply to all electrode classifications being coesidered,
i e.. E60 ebrough Ell 0. ne coefficient of variation of she resiesence. F., required for the solution 48

of Eq. 3 in defined as (11) ,h,j.Fia. I shows a distribution of she ratio of fillet weld ahear merength to .reld . .

Wciuirode se.sde sirensib ro, a nampic of lii specimens. ne weid shear si,c.gih. F-F +F,+": - - -(58 @v., la that for the appropnate anatching electrode using she values desenhed le which the coefficients of variation ce the right-hand side of the equatiosi {'; hereia. nese data provide the following results: (v )., = 0 84, e., = 0 09, and represent she uncertaintica in amatenal serength, fabrication, and a " professional ** -V = 0.10.
;' factor. respectively.

.
s '

ne variation in the professional assumpeions reflect the accuracy wiib which
[b

*

TABLE 1.-Fistet Weed tirength, the forces acting on abe fasteners are estimated. The a;ance determination of
these forces is highly complea and they are usually assigned according to a h.

g,,,,,,, disenbution that fulfills the static equihbriurn requirements only. Slowever. for k
.

specif.caison Tensele a ductile structure, the principles of the lower bound theorem of plasticity are $tensile Maan Coefficient stessa velad. nus, as no crvor is made in statics and weld matenal is provided to t(serase. In tensile Standard et /apec.f.co. resist the forces assigned. the joint will be safe. There is, therefore, no vanabihey 4
,

. Elec1 rode neps per Semple straea. deviat% variae% s on een- of the professional assumptions: the assigned, statically correct forces will be *
j geoup estuere loch e.se (e.l. e., F., este '"*a* resisted. Accordingly, she term V,in Eq. 5 is act at zero, h.IIl til til (4) ISI 181 III,

Variation la fabrication reflects the variation of the wekt length and ehroat J'

Eaolo. f 60ll. ebickness from those assumed in the design. At the present time. there are
mot enough data avadable to obeein r, quantitatively. A value V, = 015 will &jt (Alli 6) ll? 66 0 2.56 0 019 0 06

E1014. E7018 72 Ils 74 9 2 of 0 016 1.04 be assumed for fillet welds. This imphen that there is a 50% probebihty that III:soll X 40 lie 87.9 4.34 0049 t.40
the actuel shear area will bc withis i10% of the area assumed. This is behewedE90ll X 90 16 , 100 2 4.32 0 041 1.88

*

10 be a conservelive assumption. $2El1088-X II0 72 lie.9 4 64 0 040 1.06
The coefficical of variation of Ibe usaterial strength froaa the statiselcal date 'f| available for fillet weld strength is y

,

'

v' r*' F. . ens - r',=-**-+ = (0.10)' + (0.04)' = 0.0116 . . . . . . . . . . . . . . . ( 6)
*

i

h.f
8**

se - g . a se *. Isan
. ,

Also needed foe the calabration is the weld aire required try the 1978 American N'
lastitute of Steel Construction (AISC) Specification (11). Using Part 2 of she 3'

!
Specification, the desige criterios for a load cosmbination of deaJ and live load

t }'e
_-

- is b
'' '

1;7 A. x 0.3 f,,, = 1.7 c (D, + L.,) . . . . .(7) I,

2 ........ .. ..

,
-

la which A. - the cross-sectional area through the throat of the welJ; D, s
'

tt
_

|
= the code value of dead load; L., - code hve-load value as reduced for

,.8

area; and e is an influence coefficient Iransforming load intcas Iy to memberI r# *-

| force. | Note that the load factor (1.7) appears on both sides of I?q. 7; she d
a = 'a, _a

! ' * * " " " '' "
result obtained here using Part 2 of the Specification are identecal to shat which 5.

| d{ g would have been obtained using Part I, allowable assess design. of that same
,

specification.] ne mean resistance of a fillet weld designed acceeding to lhe a
rio. s.-nosett.nahip et w.ad es.eer seren0sti se tieserede Tenene see neth | 1978 Alsc Specification la therefore g,

,

' c(D.+ L )(e.). Inj he sheer strength to tensile strength ratio and its coefficient of variation A " A d'. ) " * '''''''''' '
0. 3 fu ,l will be used to evaluate abe safety inden fl. ne mese sheer strength of fillet

[welds can be espressed as ,1 and the corresponding coefficiens of varinelon is
,

(,")* ( * , * * | T'" = 0 84 x 1.05 T, n .
i V, = V y' + y,' = V0 0ll6 + 0 022 5 = 0.18 5 . . . . . . . . . . . . . . (9)

} '-
, ,

. . . . . . . (4)...

Substitution of A.(Fq. 8). V,(Fq. 9). C., and V,(Rei. II)lato the especision (jo, r,n g r
, -

f .
_ _ - _ . . _ . _ . . - .
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for the saftty indes S (Eq. 3) can now be performed a wriety of dead-load *g-

cod lave-load inerssitics tad for wirious wttuca of the tribut:ry crse. Ttble g. +
* q$[2 lasts values d p foe the basic code live. load value d I., p 50 psf and for

; 7Astt 2.-ses.e, b. des p ger Hlgh Strengten setse and yta , w.tda
dead load inacas.ities of 50 psf. 75 psf. and 100 psf and for tributary erees g

| reasing frons 200 sq ft-l.000 sq ft. A plot of p vceses anbutory area as shows J.s ,

Dead ;, g is. 2 for D, = SO pef. Esamining the tabulated values, it is apperces that y',-

i Ice d. * p for the whole domain of variables does not change much, the range being 4''

; s.t.,, gog ,, g from p = 4.20 to 6 - 4.91. |The safety inden has also been esamiacd for Y4 en Tr%%
" * "'" " * *" " " " " " ' " * ef.

*pee A325 A490 A325 A490 A325 A490
P' O~ "" ' ' b* * 8 ""O~

. I'
I 8 "

equere aquees fines botte botts belie boris boate bolte .

lilah. Strength Beats.-A relatively large amount of data coecerning the strength ;i.loot feet welde senseon tensioni sheer sheer fence.on pr6ction
characteristics of high-strength bolts are awastable. The results are scattered R'(1) (2) (3) (8) ($1 16) (F) (Si (9)$

| throughout a large number of references but these have been well summarized -

So M 4 20 4 et m 5M m eu m la a publicatiosi sponsored by the Research Council on Bolted sad Riveted 4'400 4 64 5 28 S.): 6 36 S 77 I SE 1.44
Structural Joints and this will be the principal reference cited in this sectios !g' 371 4 il S.st S Il 4.30 S.70 I e4 1.32

300 4 16 S.18 S.72 6 69 6.31 1.68 s.48 (31- 4&I

! 8.tn e 4 70 $ 33 6 01 6.95 6 41 1.71 8.38* IN'ver Tensten.-The suces resistence of a high. strength bolt la direct tensios M
75 700 4 53 S.50 $ 62 - 6.61 6 OS l.39 1.46 is !'].|

3
y400 4.7) $ 96 6 24 7.80 6 el 1.70 8 56

g= , {g** | 4 7-
;

d)
I 720 4.50 S.71 6 00 4.80 6.39 8.47 8.3) .

- - (g*)
1.eno 4 67 6 02 s et 7.1, en t .,, u, g r, n.

1100 700 4.7) 5.99 6 29 7.1) 6 66 1 48 1.35

400 4 98 64: 4 89 7.57 7.47 8.78 1.64 le which e, = the ultimate tessile strength of the bolts; r, = the specified l aj

600 4 82 6 14 6 86 7.SI 1.13 8 64 1.55 minimum tensile strength; and A, = the lessile stress area of the bolt. The UI
750 4 68 4 IS 6 41 7.35 6 94 1.56 t.42 following data are available (5): (e,/r ). = 1.20 for A325 bolts and 8.07 for T.I

]. ,
1.000 4 30 6.38 6 96 7.57 7.21 1.64 8.58 A490 bolts; V.,/F, = 0 07 for A325 bolts and 0.02 for A490 bolts.

-

\* gy, good 3, So p.g go, ,3 ,,,,,, It wi!! be assumed that V,, = 0 (as for fillet welds) and that V, = 0 05 [.

(reflecting the good control characteristica of bolt ananufacturina). In addition. 3 M
the area of the bois A,, corresponding to the nominal diameter will be used. K*~ This is about 75% of the tensde stress area for bolt sizes commionly used in A'

3,q
, ,_

taase n-a.e structural work. Using these data, for A325 bolts:a us . : ,e
,

c ans
; A. = 0.90 A, r,1 V. = 0.09 . . . . . . . . . . . . . . . . . . . . . . . (lle) $* ""'* * **"

d
.

.
e ror Ao0 boats: A. = 0.s0 A,r : V. = 0 0$ . . . . . . . . . . . . . . (l i s ) 'y

7
-

,

The terus A,can be obtained fresa the 1975 Al5C 5pecificatloe where 1.7(A,F,)
($

=
.,

.' |
- 7 )

. [ = 1.7 c (D, + () ce -

_ _ ,

.(<
_ _ -, e

A, = - ( D, + ( ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (12)
,,d, r. r

..
a

; *.Z in which r, = the allowable temalle strees as sives le the Specification. g
' eme of Eq. Il can now be writtee es. for A323 botes: ,.

*
The realetanc: :|,

y Q- 1
.

A,, = 0.90 *- c (D, 4 () $j s a
.

r* e
e see nose

,,,,,,,g p , t, ,,s . . . . . . . . . . . . . . . (11) {*

for A490 bolte: A = 0.80 *- c (D, + L,,) '
4

1

rea. 2.-e.l.r, b.d.e i.e v.ri c et e r, f

d.I
la gc.ersiierm.. Eq. Is c m be espu..ed as.

.

i

l|a . s
J!

magg . 7p g } 77gg.|-- .p m. m____

|

|

)
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{r\
'

4!ff

A. - ( e.
A. v. e,

f. = A, f e, . \ f. . \ f. J .

p;c(D,6 L ) . . . . . . . . . . . . . . . . . . . . . (14) A. = - | - | c (p, 4 t,, ) . . . . . . . . . . . . . . . , (193,

e
#

|[.t!
As noted for the case of high-strength bolts in tension the speciGed minimumDe safety indes p (Eq. 3) can now be determined for high-strength bolts*

888"le strength will be taken as 120 ksi for A325 bolts and ISO ksi for A490acting is tension. He values of Q. and V, are de6aed in Ref. II. =hile A.
@y

bolts. De pctmissible sheer stresses according to the 1976 Rewatch Councd
t is given by 1:q.13 or le and V, by I'q. II.' The specified minimune tensile ce Riveted and flolled Structural Joints SpeciGcation and the 1978 AISC
g strength. F , for A325 bolts up to I in. in diameter is 120 tai and ISO nsi
' for A490 bolts up to 11/2 in. La diameter. He allowable tensile stress. f,. Specification are 30 ksi and 28 ksi for A325 bolts (no threads in a sheer piene |

*
and thecads inscrcepting a shear plane, respectevely) with the comsponding
II "'es of 40 ksi and 28 ksi for A490 bolts. The ratios pf these ahese stresus ,(is 44 kni for A325 bolts and 54 kai for A490 bolte..

8Table 2 lists the values of p determined for this case and they are also shows
la Fig. 2 for the particular case of D, = L, = So psf. Foe A325 bohs, the are approsimetely the same as the ratio bet =cen the gross bois area and one p

tence through she root of the threaded portion of a bolt. Hus, the saicsy inden. M
safety indes varies frose 4.81 to 6.42 and for A490 bolts it reases from 4.744 p, for the two cases will be acasty the same. v.

f 54rer.-The mean resistence of a high. strength bolt actlag ender a force The values of p for high. strength boles loaded in shear are given in Table Ito 6 93.
:

E.j
2 and are shown in Fig. 2 for the cose of D, = L,, = 50 psf. Over the range r.

i tending to sheer it through a right cross section in esamined, p varies from 5 86 to 7.38 for A321 bolts and frons 3,2) to 1.21
j

.

'. *. for A490 bolte. It is worth noting that the safety indes for high-strength bolts 9

A. = A f.m . . . . . . . . . . . . . . . . . . . . . . . . ( 15) I d in h k sip 6% W h h h m m ja

Tricalen.-Ilish. strength bolts may be used le jointe where it is desirable U
le which v, = the sheer strength; e, = Ihe lensile strengtle of the bolt; T, that slip mot occur under the working loads. He contribution provided by ces @i

| = the specified minimum tensile strength of the bolt material; m = the number bolt to the total slip resistsace la M

) {'of sheer places is the joint; and A, = the cross-sectional area of the bolt.
he statistical data available for the ratio of bolt shcar strength to bolt sensile 6 = m (& ,). ( T,). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ( 20)
strength are (5): (v,/e.). = 0 625 sad V.,/e, = 0 05). These are applicabic la which m - the number of slip plancs; A,is a slip coefficient reflecting the f.
for teth A315 and A490 botes.The date to be used for the ratio of bolt tensile type and condition of the faying surface; and T, = the clamping force provided "$

|. strength to specified minimune tensile strength are the esme as given previouslF by the bolt. A good dest of infonnation is known about the sl p coefficient 3
|| for botis in tension and are different for the two grades of fasteners. Thus. and she clamping force and their distributions (1). h

for A125 bolte: The rncen value of the clamping force and its distribution depend epos the

f' -
i

strength of she bolt and upon the meihad und for installation (cal. bested wrench
A* = 0 623 x l.2 A.T*m = 0.15 A.T*m; V, = 0.10 . . . . . . . . . . (16e ) or turn-of-sut). la either method, the clamping force is 10 be a minimune of i

0.70 timca lhe specified minimum sessile streagik of the bolt material. F., times - f?

i and for A490 bolts:
. the tessile area of the bois. A., Using the slats for bolts testalled by she sera +f.est k

dA - 0 625 x 1.07 x A.F,m = 0.67 A.F,m; V, = 0.07 . . . . . . . . (166 ) method (5):
t1

j la a fashioe almilar to the development of Eq.12. the bolt shear area required 1.20 4.i(T,). = I.20 x 0.70 F, x A, = 0.9 8 A, f, . . . . . . . . . . . . . . . . (21)
by the 1978 AISC Specification can be developed as

s

in which I.20/I.0) is the ratio of abe mean tensile strength of all A121 bolts h
.

A. f, m (D, + L,,)
............................-(17) to she mean tensde strength of the particular lot of bolts used in these ecsis y.

|
' . . . (both as compared to F ). The cocfficient of varission corresponding to Iq. y
.

la which F. = the allowable sheer stress gives in the Specification. The reelstance 21 is 0.12 which is obtained by using 0 08 as the variasion in the raiso of the h
I terms of I'q.16 can now be wriesca ss. for A323 bolte: actual lamping force to that specified (1.20). 0 07 as the vanation in the easio f/
,

1.20/l.01, and 0.05 as the assumed variatioe due to fabricassosi encettaintica. 4i ' |

. A, = 0.75 *- c(p, 4 L.,) For A490 bolt: installed by the sure-of.aut method, the espresalon equivalent b7

f. la meaning to !!q. 21 is (5) U, ,
,! . . . . . . . . . . . . . (Iy-,

,

F 1.07 rj
'

| or for A490 bolts: A. = 0.67 , c (D, + L ) ( T,). = 1.26 x 0.70 f x - 4, = 0 86 A, f, . . . . . . . . . . . . . . . . (22) ,

s F. l.10 %

l
In senceat terms. Pq. It can be espresud la the form ' with a coeffklent of variatioe equal to 0.10.

s

0

.- -- _ m m ns
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De slip coc nt obelined from a sample of 312 specimens of A7. A).. c:ses, fillet wilds med high.serraib bok3. Aibough is would be snore economical h,'
g

A440. cod FE se a;nd Fe 52 (Erropew) stetti is 0.336 with a coefGcient of
vanation of 0 07 (3). Similar data ase available for a number of other cases.

in terms of seaterial used, awo value of p would increase she design complesity, g
For esemple. grit. blasted A514 steel has a slip coefHcient of 0.331 with a

For the serviccatulesy state. p = 1.5 will be used. Desed on abe casca esemined. H.

thie represcass a ressonable value. h.coefGcient of variation of 0 04
r;

Mc value of the slip resistance empressed by Eq. 20 can now be further Denmanavne se stemerames Facree d
'

geantified. Considering bolts installed by obe turn-of-mut seesbed and steels such
.

as A36 with clean mill scale, for A325 boles: hne ,eelstance factor,4 (Eq.1). can be espressed se (11) ,

P, = 0 33 m A.F ; V = 0. 2 4 . . . . . . . . . . . . . . . . . . . . . . . (21a ) li
A 3

and for A490 bolts: 'F,= 0.29 m A. F.; V = 0.24 . . . . . . . . . . . (23 6 ) ' ~ *''''''***''''''" '' ''''''

He 1978 AISC Specification preecess the requirements for frictice. type in which A., - the mean resistance; A, = the nominal resistsace as espressed k*

connedices le terene of as allowable shear stress (even though the boks are by she design criteria; and e is a musnerical factor equal to 0.55 (11). De terme Lsot actually acting in shear):
p and V, have been defined previously. The sections following =sil estabhsb f|F. A, m - c (D, + L ) . . . . . . . . . . . . . . . / . . . . . . . . . . . . (2 4) the values of the resistance factor for the various fastener condesions. t

q,

Solving for m and eslag a value of 0.75 for the rollo of tenelle stresa area tenen as 0 6 times the specified minimune scusale strength of the deposited =cid D
to gross bolt area. A./A, the strength terms la F . 23 liecome, for A325 metal. This is based on an assumpeian ebet the filles =cid is in pure shcar ]1
bolts:

and then the distortice energy theory descrees ebe condition of plastic flow. hF. (ne "esact"aumberie l//3 ero.577.)Colling the throet ares ofsbe weld. A..the L

'

P,= 0.25 c (D, + L )
scenisal resistance le abes (. . . . . . . . . . . . . . (25)>

A , = 0.6 F,,,A , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (28) 'jor for A490 bolts: P, = 0.22 - *- c (D, + L );

He mean tesistance of the weld leF. .

I
.

la general sereis. Eq. 25 can be wrissen as # "#I'I *****************************
k

* *

j* 7* As described in the development of the safety indes for fillet wekts, p = \
P, = (A.).(T,). A, F.- - c (D, e L ) . . . . . . . . . . . . . . . . . . . . . (26) 4 3. I'.I - 0.88 F,,, and V, = 0.89. Substiseties of these values and the

,

espressions given by Eqs. 28 and 29 lago the capression for the reesssence g
The specified minimum tensile strengths. F,. are agnia 120 ksi. for A325 factor (Eq. 27) gives a value 4 - 0.93. T

bolts and 150 ksi for A490 behs. The values given by obe AISC Specification lugLseneen sesse: Teaseen.-ne needaal seeislance of a bishenge M !
for F. are 17.5 ksi for A325 bolts and 22 ksi for A490 bolts. The values of la tension is (5)
the safety indca. p, for joints of A16 (or similar) steel with clean mill scale g* j,y,. , , ,. , , . . . . . . . . . . . . . . . . . . . . . . . . . . . (30) hfaying surfaces and using either A325 or A490 bolts installed by the turn.of nue

1
method are tabulated in Tabic 2. A plot of values for the case of D, = L, sad the mesa resistance, as given earlier. le A. - I.20 A,F, for A325 bohe

,

= 50 psf is shown in Fig. 2. Over the range caemined. the safety indes varies mad A " 18 d.f. f r A490 bohs. For these two fasteners, it was found
{from 1.46 to 1.78 for A325 bohs and from 1.32 to I.64 for A490 bohs. that V, = 0.09 for A325 bolts and V, = 0 05 for A490 bolts. Again using j

As espected. the values of the safety indes are low for bolted, friction-type S = 4.3. It can be determineil fross Eq. 27 that 4 - 0.97 for A325 bolts se q

connections as compared to abe osher cases considered. His is because the sension and 4 0.94 for A490 boite la tension.
;

consequences of fadure of a friction. type bolted connection are less severe liigh.Serength Bette: Shear.-De nominal resistance of a high-strengeb bolt (
than she fadure of high. strength tmits in shest or tension or of fillet welds in shear is (5)

kin sheer. A separate value of the safety indes should be established for cach
h . IIII iofl e serviceability limas ssetes (telas in friction.sype connections) and strength A* = 0. 6 2 5 J, F* . . . . . . . ......... ..-. ..-. .

f'limit states (holas in tension or sheer and filles =cids). and the mcen resistance se developed in Eq.16. le A. - 0 75 A.f,a for
The value of gl - 4.5 will be selected for the strength limit state. This reflects A325 bolts and A., = 0 67 A,F,m for A490 behs, ne values of V, were -

quise accurately the values ot tained for fillet welds, cacept for some cases found to be 0.10 for A325 bohs and 0 07 for A490 bolts. Using a vales of
of high live. to dead load ratios, and will be conservative for high strength p = 4.5. Ilme resistance factor (Pq. 27) is 4 - 0 94 for A325 bolts and 4 = g
bohs. It would be in order to select two different values of p for these two 0 89 for A490 tmhs. i.

e

''
_ . . . . . . . . - - . . . . y __ _ _ _ _______,, -

_
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4 *

ling 45erength 6 .s: Coasbleed Shear med Tee les.-For a fastener subjected For beams, columns. and other asala structreat asuponnes lp = 3). the
to both lession and shcar, the following relationship has been recommended use of r,8. l.1. y, = 1.1. and y, - 1.4 has been recomenended for use la fthe LitFD forrmat (11). While y, = y, - 1.8 would stal be appsopriate for 's.

(5): boe casesories of faHeners, a value of y, = L2 eM pedeuy k chsen g
5' + (0 6 T)' - 4 (0 6 A F.)' . . . . . . . . . . . . . (32) for fastencri in friction. type conacctions and 3, = 1.6 should be used for all ps .......

la which S is the factored sheer force; T is the factored tensile force; and other fasteocrs, llowever, rather than using diffencas load factors for thcae .*
C

A, septeunes either the bolt area through the shank or through the soot of cases, the effect of the different p factors can be imposed oe the value of

8, the thecade. depending upon the actuallocation of the failure surface. 4 to be used. For the category described la Table 3 as ''Coenections-All [,

ne resistance factor. 4. can be established frons Others." this means that l'
;

e . * W

I -v. I
l.09(l.09 c.D + l.39 c L )R. R.., i a: 1.1 (1.1 c. D. + 1.4 c.D ) . . . . . (40) I'

*

| . . . . . . . . . . . . . . . . . . . . . . . . . . . (33) 4 A,1.13 (1.14 c.D. + 1.59 c, L.) !''

R. A, j F. L r

The votio on the Iert. hand side of this inequality varies only frosa 0 86 to [

VI V1 '' + V' + V,' + V ', . . . . . . . . . . . . . . . . . . . . (3 4 ) 0.90 as the live. load to dead load effect (c,L./c,D.) goes from 2 to 0 25. pend
De corresponding variation for the category ** Connections-Frictice" is from i* *

I.18 to 1.12 over the same sange. Since the varution is aos large la cither %
f la =hich M ,/ A,is the retio of the csperiscatalstrength to the nominal strength

case. it is recmamended that the sesistance factor. 4. he snodified fos cosaections i.
j secording to the latersciios equation (Eq. 32 witb 4 l.0). De statistical as follows: 4 - 0 88 4 when p - 4.5 and 4 = 1.15 4 when p = 1.5. .]
|

data for the estio are (R ,/A.). - 1.05 and Vg / A, = 0.10. Using these
!date and the previously developed informatioe, V, = 0. V, = 0.05. (v,/F ).

TABLE 3.-4ead Fasonee See vertees Baseey bedes vaa.no }- I.20 or 1.07 for A325 or A490 bolts. sad (V,/F,) = 0.07 oc 0 02 for A325
or A490 bolts. 4 can be determined using Fq. 27 as 0 91 for A325 bolts and

| 0.85 for A490 bolts, gg g,%
T

j litab-Str**sth B*lts: Frictlas.-Re nominal frictional resistance provided by 8*'** '"d** T* 1* b [ .'the clamping action of one high-strength bolt is 11) 121 pl 141* ,

|, A, - m A,( A, x 0.7 F.) . . . . . . . . . . . . . . . . . . . . . . . . . . . (35) p ., 3 e g,,,,shers) t o, I o, I se : 9.

p - 13 (m asccom>es 4 r W 1 04 I os W ]* and the sicas resistances and coefTicients of variation are as given by Eq.
23. De value of V, was found to be 0.24 for both fasteners. Using these _ $8** * * * * ' * ' * * ~ * ' * "I * I 'd *

data and the value p = I.S. the resistance factor is found froen Eq. 27 toi

bc 4 = 1.15 for A325 bolts and 4 - 1.01 for A490 bolts. In both cases. it ne anodified resistance factors for the various cance considered are therefore. .'

f,has been assurned that the botts are installed by the tura.cf.aut method and for f liet welds: 4 - 0.88 x 0.93 = 0.82. For high.eteength bolts:
/that the faying surfaces are in the clean mill scale condition. '

F.fj Modifled Realstance Futer.-De use of two different values of the safety I. Tensica: A325 4 - 0.88 x 0.97 = 0 85 and A490 4 = 0 88 x 0.94 -
,

i
| Indes (p = 3 for encial.crs and p - 4.5 or 1.5 for fastemen) introduces ooroc 0.03.

operational difficulties that must be resolved. Writing Eq. '2 in scruse of the 2. Shear: A325 4 - 0.88 x 0 94 - 0.83 and A490 4 - 0 E8 x 0 89 - 0.78 6

: dead. and live. load intcasitics. D and L.: 3. Teasioe and shear: A325 4 - 0 88 x 0.91 - 0.80 and A490 4 - CBS 9,

i,

x 0 85 = 0.75. j
i ..

. |1
4 R a. y,(c,y, D. + c YaL.) . . . . . . . . . . . . . . . . . . . . . . . (36) d. Frictice joints: A325 4 = I.85 x l.15 - I.32 and A490 4 = 1.15 x Da

7,l
in ubich r, - the load factor representing uncertaletics lis the smalysia. Feme 1.01 - 1.16.

| )
l Iter. II:

Cicarly, a la desirable to reduce the surnber of values to be und for the j,

i <ra"*'P(*DP )'
e ..... ... .- - . . . . . . . (II) resistance factor to a minimum. It is reccenmended that 4 - O go be und 4

P
y, - I + a p V V$ + V', ......................(38) for all cases involving the strength limit state, i c., fillet eclJs, and high-strenath d'bolts is session, shear or combened tension and shear and that 4 - 1.l5 be

. ,..

y, = 1 + a p V V5 + V[ . . . . . . . . . . . . . . . . . . . (39) used for the serviccabitaty limit state. I c.. slipresistaat joints using high-sencngth k.....

bolts.nc value sclected for the strcosth limit etsie is somewhat unconwavativeUsing the values V, = 0 04. V, - 0 04. V, - 0.20. V, - 0.l3, and V, - for A490 high. strength bolts le shear and for A490 bolts le comtamed sessios ]j5

0 05 IItcf. 5), the load factors y can be established for the three values of and shcar. It should i e recalled, however. that the value of the ulcty indes
p. nese are tabufsted in Tal,1c 3.

t

- - -...a.-mmn.n w w,9sq q f

- _
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g
ft = 4.S wre cons. ive for cil crees invoiring high assersth bolse. He wlme inforsnition mecassary for the d velopment is also p.esented. He work abows b
4 = 1.15 oclected for abe servicabiliay limit et la is conservraire, riflecting akte c rent disign values for dilImat comeectora provide embetxeillly diff4reet (.
the fact that botte will not always be installed by the turn-of-mut asethod, levels of reisebelity. . : f

1

amares e m. o ..e Acmeon seemoir,e - ;

Sup-Reelstance Cemeerslems: Check fee Strength.-Whem it is considered neces. The work that resuhed in this paper wee sponsored by the Americas free b
; sery shes connected parte not slip into bearing under service loads. ehe comaectice and Steel testitute (AISI)-Conamnetees of Structural Steel Prodears and Secel (

will be desigacd se a friction-type joint using the criteria already developed Plate Producere as AISI Project 161 ** Load Factor Desige of Steel Buddinge." i.

for that case. In siinst be recognised, however, thee such a desige does not The members of the Advisory Task Force. I. M. Viest (Cheiraine). W. C. }sutomatically ensure thee the criteria established for a bearing-type connection Ileasell (Engineering Supervisor). L S. Beedic. C. A. Cornell. E.14. Oeylor. ;
*

'

will also be met. Therefore. if the serviceabihty limis state (slip)is being esenissed. J. A. Oilligen. I. M. Blooper. W, A. Mdek. Jr., C. W. Pianhem, and O. Wieser.

H['the strengih limit stele (both eheat strength and bearing cepecisy) must also .beve bece most helpful with ebeit secousasement and advice.
be checked. '

Ordleary Bette.-Il hee been customary in she past to apply the same design As,eesse.-Reressacee U

rules to ordenery bolts |American Society for Testing and Meterials (ASTM)
3

A307| es chose specified for high-strength botte (ASTM A323 and Ad90L Very 1. Dealer. L f., and Kalet. O. L. "Steentih of Fdlet Walde as a Fee < tion of Ilieectase i

belle data about the strength of ordinary bolte are available and it is Iberefore *I E**d." 8"eW'*8 *""*f. Weldaag Reseesch Cooned. Vol. 34. He. 3. May.1911 f/*

recommended that the semic procedure be followed. i.e.. Ibc LRFD procedures ''.1 e
, y ,, g rel. s.. and Kulen. O. L. **Fecesse6 cess, tended weMed Cememisses." <developed for bish-strength boite be comendered valid eleo for ordinary boles.. j,,,,a af ,4, serwerw.f mw, sea. A5CE. Vol. 98. No. SYS. Poec. Paper 8874. May.
, Of course, ordinary botte should act be prescribed for friction-type connections 19 72, pp. 9s9-1001. @
! since the level of abeir clamping forte is both uncertain se to magnicode and 3. Dewe. J. L. and Estan. O. L. ** Welded Ceamections moder Combened Shear and (
l prohal{y highly variable. Mament." Jemr=ef e/ she Jarecewel Ndsfee. ASCE. Vol.100. No. Sie. Proc. Peper j

Beate-Beerlag Cepeelty of Commested Meterial.-The bearing capacity of the 4,[,,,,o, ,,U 7,,, hai.e.a publiebed leforenation. Appendie D." Reyest
' #*

3
connected mescrial immediately adjeccat to a bolt is a design probican meestly of weld ramel of she Saeel Sarwcsoses Resensch Co==*tsee. Deperiment of Soense y '

,

esenciated with ebe fastener. Strictly speshing, it should be seeigned to the and ladestnal Rescasch.14= des. Easland.1938. p
member but it will coetinue bere to be reletsd 10 the fassemer. S. Fasber. J. W and Seruik. J. St. A.. GwMe se Desige Crfreras foi SeheJ and Aheced (

' The nominal resistence is bearing has been establisheit as (s) l*''" 8*b" WdeF pd 58M.IM . Ne* Y''k H Y-.I'I4-
g. Fresume. F. R., "ne 5sreasib el Arc Weided Jeeste." henvJ8 ass, lesensus&se of p

y
A. = e i f. 5 3 ( J f. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (( g ) Cied ragineers. Leedoe. East.ed. Wel 211. 4930, pp. 322-321. p

7. It aime. T. R., and rieece.13. R.. *rrepoe=J 5eresses fee Fdlet Walde la Reikians k
la which F = Ibe specified minimune feasile sirength of the plate ensferiel- Coailr=ctia=." ar,us.g /ew..t. vel. 47. No. lo. co .19es. , 4t9 5. p

,

4 = Ihe bole diameter; e = the end desissce of the bolt; and i = the goverain8 g. Ilotta. N. M . and Kulah. C. L. "Itieb.Simaath Bolu and welJe as tend Sbartas y

plate Ibschness (the thioner of the two thicknesses in a lap joint or alte lease Syeseme," Studies se Strucestal Engsacenes. No. 8. Neon Scosis Tesbanal Collese. L

stat.fse. Cesada. 5eps. 1910. I
of the sum of Ibc Ihicknesses of the two outer plies et the thicknees of Ibe 9. Khanne. C. K., "Serenath of less Fallet WeMe." abesia presented to Nees. Soesis.i

i

] enclosed ply in a butt joint). Eq. 41 is applicable se long ee e/J is not less Tee ba. cal collese. ei llat. fee. Canada. is l*69. ia p mal fulfdtmess ef ebe req ==e= ente
.

; Iban 1.3. foe the degree of Masics of Ensi.eering.
30. Rasinden. M. K. eed Calamt.oe. T. V., "Testeilee lead and Itesiesence Fecser .

j Me following statistical dele telete to Eq. 41 (3): Number of teste = 27;
Dataa for C8=*e t'ame." Anseeara A*P*8 #8 II. DePaniment of Cs.d Emanacesus.

#

reaso of mese sent to predicted valuce 0.99; and coefficicet of variation = w,,bustes Umessesy. 5s. Lousa. Me . May.1971. h
0.11. Wish respect so F,. the following dele are available (II): Regio of mesa 31. amadre. M. K., and Ostarabas. T. V.. "14 4 and Reenassace Facter D=*ies fee [to specified ultimate tensile serength - 1.10 and coefficient of veristlee 0.11. sins." Jewaal e/ sA, 58r=<r=ral D8d*8*a. A5CE. Vol.104. No. 519. Piec. reper

g .7, *

73 ~$ag Casamunes." Aenericea Weldaag Bersee.1998.From these deia. Va = 0.16.11 sing Eq. 27 and the value il - 4.5. 4 = 0.99 j
I x l.10 cap (-0.55 x 4.5 x 0.16) - 0.73. ,,, 5peutices6 for ibe Deniaa. Fat ===ta==. **d t'res**a* '' 5'..cte.as snees for /'

Modifying this lo account for the mee of the biglitt safety lades, d e. 0 88 a.d4 .." America Inesisese of Sant Coosaraci.ee. New Yeet. N Y.19fs.
x 0.7) = 0 64. 14. "Spectiscaeles for sarmamens knase IJedes ASIM A125 ee A490 sceu." R**d f

Co.ece en Eiseted and sessed ses.cteent laisse of the Fasimmering Foundesima.1974. p

Suesmana, see Conciumees k/

nie paper develops the noseisel veelstance terne and resistence factor for
ca(b of the coenmonly used conecciose la structural elect. The stelletical q*

.

1

f'

3 /-
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f,4.'.Art.19.3] RESULTS OF TESTS OF WELDS 643

. The increased use of high strength steels and the need to refer to them in J:specification provisions resulted in further studies on fillet welded connec.
is

.

tions." * fince fillet welds may be made with electrodes whose me:hanical jc.
. properties are not equal to those of the base metal, the study evaluated the J pi'

ini!uence of type of electrode, size of fil!ct weld, type of steel, and type of dM,
-

weld. A!! test specimens were designed to failin the welds, even though the
.

mechanical properties of the weld rnetal exceeded those of the base metal.
. b

y'
The study indicated that when longitudinal f21!ct welds were made with 02

electrodes that " matched" the connected steel, the weld strength varied [
-

from 60 to 85 per cent of the electrode tensile strength as illustrated in Fig.
;

I c,
19.3. The study indicated that the failure plane genera!!y was at an angle f E.
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less than 45' to the plane of a leg. Thus, use of the minimum throat thick. |

@IU
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ness is conservative.,

Since weld metal may be deposited on base metal with different mechanical iFP ;
properties, combinations of strong base metal with weaker wc!d metals and

. vice. versa were also evaluated." * The results are summarized in Fig.19.4
! This revealed that the effect of dilution upon weld strength was not great.

.g.,

Wl
Where plate bendingis not a problem, tests of welds subjected to combined *

bending and shear have indicated a varying factor of safety against we!d ri s
a

failure. The results of tests on vertica! weld groups are plotted in Fig.19.5. i7
,

-

As the ratio of eccentricity to weld !cngth (t/L) varies from 0.06 to 2.4. the
-
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LEHIGH U N IV E R SITY
Bethlenom, Pennsylvania 1M15

Fritz Engineering Laboratwy
*" February 14, 1985

Mr. John A. Bailey.

Wolf Creek Generating Station
Kansas Qas and Electric Company .

P. O. Box 309
Burlington, Kansas 66839

'

Re: Visual Inspection of Painted Fillet Welds

Dear Mr. Bailey:

Dr. Fisher and I have reviewed the paper prepared by Bechtel Power
Corporation regarding their position on the " Visual Inspection of Painted
Fillet Welds". Dr. Yen of our staff has also reviewed this and provided
comments on the paper. We all agree that the important characteristics
of the velds can be evaluated with the paint thickness of 14 mils (t) on

5 the members.

The evaluation must be made on the basis that certain proble=s
that could occur in welding can be ruled out because they do not exist
or are not important for the type of welds and materials involved. We
are concerned only about inspection items that might reduce the strength
of connections. Tests made on welds from the Hope Creek Plant (Fritz
Engineering Laboratory Report 200.81.240.3) revealed that even very large
amounts of porosity in the velds reduced the strength of connections by only
a small amount. Large porosity of the type present in velds from the
Hope Creek Plant could be detected through paint. Fine porosity of a size
that could not bs observed through paint is of no i=portance in evaluating
the strength of these connections.

We feel confident that the inspection results to date demonstrate
that the quality of welding on the buildings sas more than adequate to
provide the strength required in the building connections. If there are
inspection items such as fine porosity, minor undercutting or cracking in
velds produced by joint restraint that can not be detected through paint,
these items are not apt to reduce the strength of connections sufficiently
to be of concern. The redundancy in the co=pleted structure is also avail-
able to provide alternate load paths if necessary in the event that a
connection of lower than expected strength exists.

RGS/df Roger G. Slutter
cc: Richard Ivy Research in Civil Engineering and Related Fields

; John W. Fisher
-

t
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February 17, 1985

Mr. John Bailey ,'
.

Kansas Gas and Electric Company
Wolf Creek Generating Station
Post Office Box 309
Burlington, Kansas 66839

Dear Mr. Bailey:

RE: Evaluation of Structural Steel Welding at Wolf Creek - CAR No. 19

At your request I have reviewed the approach developed by KG&E and implemented
by Bechtel and DIC to evaluate welds on safety related structural steel at the
Wolf Creek Generating Station. This review has concentrated on KG&E's final
report on corrective action request (CAR) number 19 (1)* and documents (2)
through (6).

My evaluation of the approach developed by KG&E was for convenience divided
into the following areas:

1) Impact on FSAR Commitment
2) Impact on Structural Integrity

Some specific comments arising out of my review, and relating to these areas
are summarized below:

Impact on the FSAR Commitment-

In view of the FSAR commitment by-KG&E to work to the requirements of AWS D1.1-
75 incorporating (2), (3) and (5), it is entirely appropriate for KG&E as owner
to develop a reverification inspection program to provide assurance that the
provisions of AWS DI.175 are met and to generate _ the documentation to support
that position. In addition, your review of related activities and their control
has shown that this is not a generic problem but is confined to the structural
steel work, welded to AWS D1.1 and covered by the Miscellaneous Structural
Steel weld records. These related activities include:

1) Assurance that all welders and welding procedures were qualified to
AWS DI.1.

i 2) Determination that only acceptable filler metal (in this case E7018)
( was used.

* Support References are included at the end of this letter.

795 SAN ANTONIO ROAD D PALO ALTO O CALIFORNIA 94303 O (415)858-2863 h

. . . . . . . . . . . . . . . . _.____._ _ ..._ _ . . _ . . ..

.



_ _ _ _ -

i . .

. .o
.

.
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Page 2
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. .

3) Evaluation of DIC inspection criteria.,

t
4) Validation of inspections performed with paint on the veld.

5) Qualification and training for reinspection personnel.
t -
4 All of these contribute to the conclusion that poor original documentation

procedures do not lead to poor welds. This was also confirmed by my:

{ examination of relevant welds in the Auxiliary Building and the Reactor
Building. I was able to examine both painted and unpainted welds and in all
cases the welds appear to be good with a generally uniform appearance,
indicative of skilled crafts people.

With regard to the ability to. reinspect welds after painting, I have already
stated that this is the proper approach for KG&E to pursue for the following
reasons:

* * The discontinuities that are being examined for (i.e. porosity, lack
of fusion, etc.) are rather gross imperfections and are readily
detected by visual examination. A coating of a few mils thick would
not obscure imperfections in the size ranges of 1/16 to 1/8 inch.
Even these imperfection sizes are small compared to the size that
would compromise structural integrity.

* Carbon manganese steel welded with E7018 weld rod is probably one of
the easiest combinations to produce high quality welds. Carbon
Manganese steels are readily weldable and do not harden significantly
with welding thermal cycles as would alloy steels. With proper rod
control (which is demonstrated in your review) the likelihood of weld
cracking is low. This is confirmed by the results of the inspection
of the uncoated steel in which few cracks and lack of fusion imper-
fections were discovered.

i * The detection of size variances (either over or under) will not be
impacted by the presence of paint or coatings.

* Missing weld elements would be rather obvious even where coatings are
; present.

,

1

I understand from discussions with KG&E that USNRC Region 1 made a site visit and
performed a sampling inspection on more than 60 relevant joints. This,

inspection included examination by UT and MT, before and after paint removal and
the results were positive. These data should be requested from Region 1 and
used to support your position. .

In view of the fact that we are now using twenty - twenty hindsight and are
sensitized to the need to perform detailed inspections the defect rates are
relatively low in those categories of attributes that were classed as defects

j (about 3% on a joint basis which would be much less on a total weld basis).

i

J

i

d W
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Normal reinspection detection rates come in at around 2% on a weld basis. We-

' *

recently performed a review of previously accepted welds in Class I piping
and established a reinspection call rate at about 1%.

.

The focus of your program on structurally significant details has enabled you
to evaluate those situations that are most important. It is worth emphasizing>

that the extent of CAR No. 19 is limited to about 21% of these structural
details. The other details are either shop welded or bolted.

I believe that with your re-examination program, the related activities
referred to earlier and the confirmation that examination under paint is
effective, you have met the extent of (4) and complied with your commitment in
(7).

Structural Integrity

Since we have concluded.that defective paper work does not necessarily indicate
a defective weld, the real question is, "What is the impact on structural
integrity of the imperfections discovered in the reinspection?".

Bechtel has evaluated those situations where the stresses could exceed the
design stress because of geometry indications (missing welds, undersize, '

underrun) and in all cases the calculated stress are less than those that would
be required to fail a weld (i.e. the weld capacities are in no way approached
under the design loads). I concur with-Bechtel's approach, but would point out
that it is conservative (i.e. greater margins will be available in the actual!

| Joint than indicated b'y the Bechtel analysis).

The first factor contributing to the conservatism is that for the governing
allowable stresses, the specified minimum properties are used whereas actual

? properties of as deposited welds will usually run 20-25% higher than the
specified minimums. This means that based on actual properties deviations from
allowable stresses at up to 20-25% would not violate design criteria based on

; actual properties.
|

The second factor relates to the consequences of exceeding the design allowable
stress in one weld, or for that matter all welds, in a connection that contains
several welds as-many of these joints do. There are of course none. 'In the.

j joint one weld may be overstressed, however, the structural integrity of the
! . joint is not impaired at all. It is important to re-emphasize this fact.

The integrity of a structural detail is not affected by the imperfections
detected in the reinspection program. If this was more generally recognized,
we would be faced with far fewer reverification exercises in nuclear facilities.

|
A further fact that contributes to the conservatism in the Bechtel analysis is
that where undersize has been measured to be intermittent in the actual detail,
in the analysis it has been attributed to the complete weld length.

... ;.....-.... . . . . .
. - . _ _ _ . _ . . . . . . . . . - _ _ . _ _ _ .
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A question may arise about the' integrity of those weids that are:
*

1) uninspectable (because of access) and,

,

2) could not be evaluated for alternate load paths

There are 83 joints in this category and the approach chosen by Bechtel is to
demonstrate that the expectation is that in only one joint would the design '

stress be exceeded. This is derived from the frequency of those structural
joints that exceed the design stress. Remembering, as noted above, that small

| amounts of undersize are attributed to the complete weld it may be instructive
! to consider this on a weld basis.
;

i Assuming an average number of welds per joint of 4 and the same liklihood of
exceeding the design stress in a weld as in a joint, the following table
provides the probability that 1, 2, 3 and 4 welds would exceed the design
stress:;

Number of Welds -

! In a 4 Weld Joint Probability
Detail That Exceed
Design Stress A B*

1 3.17X10-2 8.7X10-3

2 1.0X10-3 -7.6X10-5;

3 3.2 X 10-5 6.6X10-7

- 4 1.0X10-6 5.7X10-9

* This column is based on a 0.87% rate which excludes the polar crane,

i radial stops.

These numbers illustrate the very remote liklihood of all welds in a joint'
exceeding the design allowable stress at the same time and further confirm that
structural integrity is assured. On this basis, I would expect a timely
closecut of CAR 19 because there is no safety impact and hence it is not
reportable under 10 CFR 50.55(e).

e

In the foregoing, I have tried to emphasize the important facts related to the
closecut of CAR 19. I think you would agree that there is no safety issue and
the documentation problem did not spill over to other related areas. There

; are, however, a few points that may be worthwhile making, particularly if you
! ' have to present all of the work that has been done to date, to the management
"

of KG&E.

First the question of cracks may be raised. What is the liklihood of having
' cracks in uninspectable areas?

The only cracks that have been observed were from construction loading of beam
seats and not attributable to welding (1). The review of weld procedures,

,

.. . . . . . . . . _ . . . . . _ . . _ _ - - _ _ _ . . _ _ ,.... . ...... _ ,, _ , _
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filler metal control, and welder records indicate that the welding was not out,

of control. Usually when something goes wrong with the velding process to ,

cause cracking, the cracking is quite extensive and obvious at the toes of .

welds. Moreover, the A36 structural steel and A516 embed plates are
easy-to-weld carbon manganese steels not prone to cracking. These steels are
widely used in other industries in which the rigorous quality assurance
requirements of our commercial nuclear program are not adopted. These
industries include bridges, multi-story buildings, offshore platforms and
pressure vessels. Our record in these industries would confirm that integrity
margins are available in welded structural steels. On this basis I would
conclude that there is no potential .for structural degradation due to the
presence of cracks.

Further confirmation of this fact is provided by the good inherent toughness of
these materials at the minimum operating temperature of the steel. This would
preclude crack initiation and propagation from pre-existing cra.cks.

The thoroughness and detail of the reinspection program undertaken by KG&E
attests to the commitment that you have already made to safety at the Wolf
Creek F2 clear Generating Station.

In the rather short period that I have had to review your approach to the
resolution of CAR 19, I have probably not done justice to the extensive work
already done by KG&E, Bechtel, DIC and other consultants on this matter. I hope,
however, that I have been able to grasp the main points of this issue and if
you would like to discuss any of the comments I have made, please feel free to
contact me. .

Kind Regards,

au
Geo rey . Ega/

GRE/nw

I

.

9

I

. , , . . . . . ._ .. .. . .. ..

9



. .
._ . .

. .

.' *'

REFERENCES
.

1) Kansas Gas and Electric Company Final Report.

Corrective-Action Request No. 19
*

2) Technical Specification for Erecting Miscellaneous Metal
for the Standardized Nuclear Unit Power Plant System
Bechtel Specification No. 10466-C132Q ,

3) Technical Specification for Contract. for Erection of Structural
Steel for the Standardized Nuclear Power Plant System
Bechtel Specification No.10466-CR2Q

4) AWS Structural Welding Code AWS DI.1-75

5) Daniel Internationsi Corporation, Inspection of Welding Process
Procedure No. QCP-VII-200

DATE REVISION
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10-28-77 I

| 2-01-78 2
10-18-78 3
11-08-78 4
11-18-80 6

! 1-21-81 7
3-12-81 8

~

12-17-81 9
6-29-81 12
9-22-83 17

12-17-84 21

6) Letter from C. M. Herbst (Bechtel)~to G. L. Touts (KG&E) date2-15-85 regarding Structural Steel Joint Sketches

7) Final Safety Analysis Report
SNUPPS Section 3.8.3.6.3.3.
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.

ROGER F. REEDY, P.E.-

Mr. Reedy has worked in the pressure vessel,and nuclear power
industries since 1956. H1s experience includes the destgn, analy-
sis, fabrication, and erection of nuclear pcwer plant components
and implementation of the applicable quality systems. His back-

encompasses boiling water, pressurized water,d storageand HTGRground
nuclear power plants as well as pressure vessels an

tanks for petroleum,, chemical,in the design of pressure vesselsand other energy industries. Mr.
Reedy is an acknowledged expert
and nuclear components meeting the requirements of the ASME
Boller and Pressure vessel Code.

He has been involved in licensing, engineering review, project
coordination, and training of personnel. He has testified as an

ding USHRC, ASLB and ACRS on topics such a: expert witness in litigations and bef ore regulat'..y groups,t eri a,
inclu-

design cri
appTications, fabrication techniques, and material applications.

Mr, Reedy has been an active participant for the past 15 years as
a member and.as chairman of major nuclear Codes and Standards
Committees in the development of design, construction and quality
criteria for nuclear power plant components. He has served utili-
ties, architect / engineers, and manufacturers as a consultant on
all aspects of nuclear power plant licensing, design, quality
considerations', and construction.

Roger F. Reedy is currently chairman of the ASME Section III Code
for Nuclear Power Plant Components. He is also a member of the N
625.3 Committee which developed the rules concerning duties and
responsibilities of engineers designing ASME Code components for
nuclear plants. This standard specifies minimum qualifications
and details the engineer's responsib111t t es with re to coor-dinating material application, f abrication details, gardquality assur-
ance and non-destFuctive examinations of the component.

He has worked with the Republic of China Atomic Energy Council to
set up an independent quality assurance and inspection program
f or all nuclear components installed in Taiwan. In addition, for
about the past ten years, Mr. Reedy has given lectures on the
ASME Code and quality assurance to NRC I & E inspectors in each
of the Regions.

'

Mr. Reedy was one' of the initial members of the Fressure Vessel
and Piping Divis ton of ASME and helped start the ASME Training"

Programs for engineers. The program was so successful that other
engineering groups have developed similar programs.

|
|
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Professional
, _ _

Background

* American So_c_lety of Mechanical Engineers
-

*

Boiler and Pressure vessel Committee
*

Chairman, Subcommittee on Nuclear Power (Section
III)

* Executive Committee, member

In 1980 he was awarded the 1980 ASME Centennial Medalby the P,olicy Board for Codes and Standards in recogni-tion of his decades-long contribution to the develop-
ment of the Boiler and Pressure Vessei Code.
* Subgroup on Containment, past chairman

*
' Subgroup on Fabrication and Examination, former

member
'

ASHE Pressure Vessel and Piping Division-

* Past Chairman
*

Huclear codes and Standards Committee, member
*

ANSI /ASME N628,3 Specialized Prof essional Engin-eers Committee, member
Professional Registration

Professional Structural Engineer - Illinois
Professional Civil Engineer - California I111nois,

' Indiana,Mlchigan,
Wisconsin

Professional Experience

1981 - present REEDY ASSOCIATES
Los Gatos, California
President

Currently consulting with utilities, manuf acturersand architect / engineers.
,,

4 ,hr-
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.

1976 - 1981 NUCLEAR TECHNOLOGY, INCORPORATED
3an Jose, California -

Successively Manager, Special Projects and Chief
Consultant

As Manager, Special Pro
for coordinating Nutech'jects. he was responsibles quality assurance pro-
gram and their role as Monitor of the Mark I Con-
tainment Hodification Project.

His CB1 experience and ASME Code (Section III)
expertise was a key element in working with the
ut t11tites and General Electric to define and exe-cute a modification program acceptable to the U.S.
Nuclear Regulatory Commission.

'

Was then advanced to Chief Consultant, serving as "

ex-officio advisor to all in-house projects andall clients on desfgn qual t ty and construction
questions concerning app,lication of the ASME Code.

During his term at MUTECH Mr. Reedy developed and
wrote code Capsule, a biennial commentary on the
changes to the ASME Boiler and Pressure Vessel
Code.

1955 - 1975 CHICASO BRIDGE AND IRON COMPANY
Oak Brook, Illinois

success 1ve1y Designer, Staff Engineer, Project
Engineer, Design Nanager and Senior Engineer.

D u.t t e s included design of pressure vessels and
storage tanks, including cryogenic vessels, vacuum
chambers, multi-layer vessels, environmental cham-
bers, and high-aressure chambers. His dutiesrequired close 'laison with shop and field person-nel, providing Mr. Reedy with an intimate know-
ledge of practical shop and field construction
techniques including the appilcable qualityrequirements.

He has designed more than 50 containment vessels
and was the responsible Design Nanager for most of
the nuclear containment vessels fabricated by CEI.
He also designed the first field-erected nuclear
reactor.

,

. . - -
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'
'

As Senior Engineer, he consulted wt th the design
staff and other departments concerning ASME Code
requirements and special projects.

Education -
.

5. S., Civil Engineering, Illinois Institute of Technol-
ogy, 1956

Qualifted Lead Auditor, ANSI N 45.2.23

1
,

6
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Dr. John W. Fisher has b'een a member of the Lehigh University,
' ,

faculty since 1964 and was promoted to Professor of Civil
Engineering in 1969. In August 1971, he was named Associate
Director of Fritz Engineering . Laboratory at Lehigh University.-

Prior to joining the Lehigh staff, he was Assistant Bridge
Research Engineer with the National Academy of Sciences at the -
AASHO Road Test for three years.

'

A native of Scott City, Missouri, Dr. Fisher graduated from
Washington University in St. Louis, Missouri, in 1956 with the
Bachelor of Science degree in Civil Engineering, and received
his Master of Science and Doctor of Philosophy degrees frem
Lehigh University in 1958 and 1964, respectively.

A structural engineer, he is a specialist irestructural
connections, fatigue and fracture resistance of riveted, bolted.

and welded connections, and the behavic and design of cepposite~

steel-concrete members. He has been engaged in some forty
research projecrs in these areas sinc.e 1961, supervising about
fifty (50) graduate research assistants on these projects. He
is currently director of the following on-going research

: projects: *

.

(,~ 1. Steel Bridge Members under Variable Amplitude
Long Life Loading, National Academy of Sciences.

2. Fatigue Studies of Sudan Railroad Bridges,
Sudan Railways Corporation.

3. Development of Guidelines for Investigation of
: Localized Failures, U. S. Department of Trans-4

portation, Federal Highway Administration (FEWA).
4. Corrosion Fatigue Characteristics of Bridge

Steels, U. S. Department o f Transportation [FEWA).
5. D.etermination of. Cracking in Electroslag Welds

at Meadville, Pennsylvania Department of Trans-.

portation - FHWA.

6. Study of Blue Route Bridge Defects and Structural
'

Response, Pennsylvania Department of Transporta-
tion - FHWA.

.

7. Evaluation of the Electrogas Weldments in Kittan-
ning Bridge, Pennsylvania Department of Transporta-
tien.

Dr. Fisher received the Walter L. Huber Research Pri:e frem
'

American Society of. Civil Engineers in 1969 for'research on
' high strength bolts, composite design of continuous beams,

fatigue behavior of welded steel beams, field performance of
_ bridges and behavior of rigid frame connections.

!

.

O

*
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Dr. Fisher received the American Welding Society Adams
* - -Memorial Membership Award in 1974 for recognition of advancing
| the knowledge of welding for undergraduate and graduate students.
t .

;In 1977, Dr. Fisher received the T. R. Higgins. Lectureship
Award for outstanding contribution to engineering knowledge ofa

,

; fabricated structural. steel as author of the paper " Fatigue
' Strength of Steel Beams with Welded Stiffeners and Attachments",

In 1979, Dr. Fisher received the A=erican Society of Civil
Engineering Ernest E. Howard Award fer outstanding contributions,

to structural engineering through added understanding and,

design criteria in the area of fatigue, connections and ccmposite
action.'

In February 1980, Dr. Fisher was named Engineer of the
Year by the Lehigh Valley Chapter of the Pennsylvania Society
of Professional Engineers, receiving his award from thirteen
different Lehigh Valley engineering and technical societies.

In October 1981, Dr. Fisher received the American Society
3 of Civil Engineers Raymond C. Reese'Research Prize for the
i paper " Fatigue Strength of Fillet Welded Cruciform Joints"
'

co-authored with K. H. Frank.
.

I Dr. Fisher was featured in Highway Research Profiles of
Transportation Research News in 1975 for his outstanding contri-
butions to highway research.-i -

4

In 1974, Dr. Fisher assisted with rewriting the Swiss
Steel Specifications in Zurich, Switzerland, from May through
August, for Basler and Hofmann Consulting Engineers, Zurich,
Switzerland. .

,

'

Dr.' Fisher is the author of the American Institute of
Steel Construction Booklet Bridge Fatigue Guide - Design of

'

Details, 1977. He is the principal autner of tne Guide for
Design Criteria for Bolted and Riveted Joints, published by

; Wiley Interscience in 1974, and is a co-author of the book,
Structural Steel _ Design, published by Ronald Press Company in,

1965 and 1974. He has published over one hundred (100)
reports and articles which have appeared in scientific journals.' *

.

! Dr. Fisher, upon their request, developed and_ presented
short courses on fatigue and fracture of bridge stkuctures
an'd inspection of bridges for the Federal. Highway Administration,

! U. S. Department of Transportation, and Pennsylvania Department
of Transportation. *

-

Dr. Fisher has given over one hundred (100) lextures and
talks on the design and behavior of welded and' bolted con-

~

nections, composite members and fatigue and fracture of steel
; structures. This includes special seminars in Chicago (1975),

(1980), New York (1976) and Pittsburgh (1981) on the design|
-

of connections and fatigue resistance of structures for the
local chapters of ASCE.

.
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Dr. Fisher.is listed in Who's'Who in the East, Who's Who
in America, Who's Who in American Education, American Men and,

Women of Science, and Engineers of Distinction. He is a member'

of Tau Beta P1, National Engineering Honor Society' Chi Epsilon
'. National Civil Engineering Honor Society' and Society o#-

Sigma Xi, Honorary Scientific Research Society. '
.

'

He is a member of the International Association of Bridge
and-Structural Engineers; member of Commission II, International
Association of Bridge and Structural Engineers; American Society
of Civil Engineers; the Pennsylvania Society of Professional
Engineers; the National Society of Professional Engineers; the,

{ American Society for Engineering Education; A=erican Railroad.
; Engineering Association; and the American Welding Society.

'

He was Chairman of the Steel Bridge Committee of the Trans-
portation Research Board, National Academy of Sciences (1974-
1980). He is a member of the American Society of Civils

; Engineers Task Committee on Bridge Safety. He is a member of
,

the Research Council on Structural Joints; American Railway
- Engineering Association Committee 15 - Steel Structures; and

,

the American Institute of Steel Construction Specification
i Committee.

4 .

I Dr. Fisher was licensed to practice by the State of
j Illinois, Department of Registration and Education, February

6, 1961.4 -

.

Since 1965, Dr. Fisher has been a consultant to many
companies and organizations, including the following:

1. Nelson Stud Welding Company, A United-Carr
Division of TRW, (1965- ); Structural Con-
sultant on miscellaneous composite design,

problems.
.

2. Bethlehem Steel Corporation (1965, 1967, 1968,
1971, 1976); preparation of article and design.

examples on high-strength bolted connections;
development of design procedure for-composite,

{ beams with slabform.
3. CAVA Industries (1967); evaluation of bolted

crane rail system.-

4. American Iron and Steel Institute (1966, 1967,
1970); develop load factor design criteria for
welded and bolted connections; subsequently,

adopted as interim specifications by AASHO
Committee on Bridges and Structures.

.

5. Air Products and Chemical Corporation;(1963);
review of bolted field connections for lifting
ring for Esso' Heat Exchangers in Libya. Recom-,

. mended modifications for a fail-safe erection.,

.
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6. Delaware River Port Authority (1968, 1969, 1970)';
determination of cause of fatigue cracking in floor
beam stringers of Welt Whitman Bridge, and development

, of corrective measures to prevent further cracking and-
.

failure.
~

7. Hewitt-Robbins Division of Litten Industries (1969);-

review of bolted and welded shear connection design
for rotary elevator of large ore carrier for-Great '

Lakes.

8. Galloway and Guthrey, Architects and Engineers, Knox-
ville -(1970-71) ; determination of cause of' collapse
of high school gymnasiums.

9. Connecticut Department of Transportation (1970-71);
determine cause of fatigue cracking of bridge stringers
on Connecticut Turnpike and recommend corrective measures.

as necessary.

10. Texas Department of Highways (January,1971) ; provided
'

instruction on the design and behavior of welded con-
nections under static and cyclic load conditions to
bridge design personnel in Austin, Texas.

~

11. DiStasic and van Buren, Inc., Consulting Engineers,
(Fcbruary-April, 1971) ; assisted with field testing
of composite steel-concrete building in New York City
to determine adequacy with understrength concrete slab.--

- 12. Other miscellaneous consultations during the
' period 1966 to 1971 on the behavior and design of,

,

welded and bolted joints for such firms as R..C. Reese
and Associates, Consulting Engineers; Parsons,.Brinker-
hoff, Quade and Douglas, consulting Engineers; Zorah
Vosganian and Associates.

,

! 13. Modjeski and Masters Consulting Engineers (January--

June, 1972) ; assisted with the evaluation of dynamic
; deformations of the steel' support bents of the Sc=mit

Bridge,and the determination of whether or not the
induced vibrations would lead to fatigue crack growth.,

l

. 14. Page' Communication Engineers, Inc. (February-March,
1972); developed installation procedure for galvanized
high strength bolts for use in micrbwave towers in Iran.

15. Paul * Weidlinger and. Associates . (September, 1972-76);
field studies on vibrations of rock crushing plant and
fracture evaluation of cracked girders for. Con Edison
Astoria Plant. *

, 16. -Chicago Heights Steel Company, Allied Structural Steel
Company, C. E. Morris Company, and Fort Pitt Bridge
Works (March-July, 1973); determinatic'n of the cause of-

*

cracking of welded built-up girders at end of~ cut-short
transverse stiffeners, during handling and transportatien
to site.

<
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17. Ohio Department of Transportation (Spring, 1973);
determined cause of cracking in cut-short stiffeners,
developed repair procedures and design modifications.. ..

.

18. Delaware River Port Authority (Mare.8,1973-76) ; to
provide an evaluation of the causes for the cracks.

forming in the vertical members of the Chester- i

Bridgeport Bridge; determine whether or not other -

vertical members are susceptible to cracking; and to
. provide recommendations for correcting the existing
undesirable conditions and preventing their occurrence*

elsewhere.
i 19. Basler and Hofmann Consulting Engineers, Zurich,

Switzerland (May-August, 1974)1 assisting with rewriting
of Swiss Steel Specifications.

20. Ammann and Whitney, Consulting Engineers (1974-76);
assisting with evaluation of Jamaica Elevated for
fatigue and fracture damage.

.

21. American Institute of Steel Construction (1974);
preparation of Design Guide on AASHTO Fatigue '
specifications.

21a. Lukens Steel Corporation (1974-76); consultation on the
failure of Bryte Bend Bridge,

f
Ontario Ministry of Transportation and communications22.
(1974); consultation on fatigue damage.

23. Tippetts, Abbett, McCarthy and.Stratton, Consulting
Engineers (1975); evaluation of cause of fracture of
Tehran Airport Structure.-

24. Paul Weidlinger~and Associates, Consultin'g Engineers
(1975); assisted with evaluation of the fatigue and,

fracture resistance of a welded crane girder.
; 25. Hansen, Holley and Biggs, Consulting Engineers (1975);
; assisted with evaluation of the performance of various-

bolted and welded joints.

26. Canadian National Railways . (1975-76) ; investigated the
estimated fatigue damage in components of the Fraser
River Bridge, New Westminister, B. D.

27. Minnesota Department of Highways -(1975); investigated
the causes of cracking of the Lafayette Street Bridge
in St. Paul and recommended repair procedures.3

: 28. H. C..Lochner, Inc., Consulting Engineers-(1975);
'

. investigated the causes of cracking of the Poplar Street,

Complex approach ramps in East St. Louis and recommended
repair and retrofit procedures. i

| 29. Richardson, Gordon and Associates, Consulting Engineers
(1975); evaluated effect of fire damaged material in

- steel bridge structure.

.
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30. Acres Consulting Services, Ltd. , Niagara Falls, Canada
(1975); investigated connectiens used on Whitelake
Bridge to ascertain fatigue strength.,

31. Ontario Depart =ent of Transportation (1976); assisting
with preparation of Specification for Design of Highway,

Bridges.

32. Bethlehem Steel Corporation (1976) ; revised article in*
Bolt Booklet.

' 33. Washington State Highway Commission (1976); investigated
t -

the fatigue and fracture resistance of Broadway Inter-.

change Bridge in Everett, Washington..

34. Richardson, Gorden and Associates, Consulting Engineers
(1976-77); evaluation o.f fracture resistance of the
Sewickley Bridge eyebars.

35. Scott Paper Company (1975-76) ; assisted with assessment
of fatigue failure of welded machinery.

36. American Institute of Steel Construction (1976-77);
preparation of booklet on " Bridge Fatigue Guide".

'

37. Esso Research Corporation (1977); assessment of fatigue
and fracture resistance of welded details for offshore*

platform. .

1

38. The Lummus Company, Division-Combustion Engineering( (1977); assessed strength of welded beam-to-column
connections.;

39. Louisville and Nashville Railroad (1977); evaluation of
fatigue and fracture resistance of electroslag weld-
ments in railroad bridge.

40. Fuller Company - GATX (1977); assessed fatigue strength
of welded connections on large dryers.-

41. Bethlehem Steel Corporation (1978- ); failure of
Hartfntd Coliseum.

42. Regional Transit Authohity - Chicago (A. Tedesko) (1978);
l assisted in assessment of failure of Dan Ryan Elevated

Structure.

- 43. CONRAIL (1978) ; investigated the cause of the f ailure
of-a Hulett Walking Bemm at Astabula,. Ohio.

44. Allied Structural Steel (1977- ); Consultant on the
defects found on New Silver Bridge at Point Pleasant,

. West Virginia. *

| ,

l 45. . Ontario: Hydro (1978- ); Consultant on fatigue failures
! in bolts and weldment of intake cover structure in Lake

Ontario. "

46. Vermont Public Service Board (1978- ); Consultant on
. cracks that formed in' torus of Vermont Yankee Nuclear...

Reactor.
,
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47. Kaiser Transit Group (1978 )'; developed leading spectrum, .
i

for laboratory fatigue test of prestressed concrete
|* T-beam for Dade County, Florida Rapid Transit System.

*

48. Bechtel Power Corporati.on (1978); supervised and
)

*

evaluated influence of bent anchors on capacity'

of anchor plates.
.

49. Buckland and Taylor (1978- ); assisted with fatigue
design criteria for Lions Gate Bridge, Vancouver,
British Columbia, Canada. ~

-

'

50. Aetna Insurance (1978- ); evaluati'en of causes of
failure of Cargill Grain Elevator - Shiloh Tank Ccmpany.

51. Sealand Services (1978- ); assisted with lawsuit on
failure of SL7 type crane; provided consultation on
retrofitting fatigue damaged crane structures.

52. Wiss, Janney & Elstner (1979'81); assisted with evalua-4

tion of crack pr,oblems on Fremont Bridge. .

53. Illinois Central Gulf Railroad (1979); evaluated poten-
tial fatigue damage in southern pine stringers of Blu-
. ford District.

54. Louisiana Department of Transportation (1979-81);
evaluated cracking in Gulf Outlet Bridge, New Orleans.;

! 55. Deleuw, Cather and Company (1979- ); evaluation of
fatigue critical details on aerial structures of
Washington, D. C. Metro System.

56. Illinois Department of Transportation (1979); provided
instruction on the' fatigue and fracture concepts and
their application to bridge design.

57. Bethlehem Steel Corporation (1979-- ); failure of
Kemper-Arena.

58. Iowa Department of Transportation (1979); assisted with
recommendations for retrofitting fatigue' damaged
structures.

59. Illinois Department of Transportation (1979- );-

providing services on significance of cracking in I24
, Bridge at Paducah, Kentucky.

60. General Electric Company (1977-78); provided'consulta-
tion on the' fatigue design of the MOD-1 1500.KW Wind

i Turbine Generator.
; 61. DiStasio and Van Buren Inc. (1980); provided consulta-
: tion on the capacity of Type 3 semirigid connections. ,

62. Maryland Department of Transportation (1980); provided
evaluation on causes of failure of aerial inspection
crane and the cracking of curved box girder bridge.

63. Lukens Steel Corporation (1977-80); consultant on
failure and litigation of Raccoon Mountain Stay Rings.

!
.
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64. Richardson,-Gordon and Associates (1980- ); assisting
. . with-evaluation of Susquehanna River Bridge, Northeast

.

Corridor. !

'

Cumberland Bridge Company (1974-80) ; assisted with65..,'

litigation on I274 and I75 Bridges in Kenton County,
Kentucky. -

166.. Burlington Northern (1980-81); evaluated the reasons
for failure of Sandpoint, Idaho Bridge. .

67. Dravo Corporation (1980- ); assisting with arbitration-

of failure of unloaded at Solmar, France.

68. Catapillar Tractor Co=pany (1980) ; provided consultation
on fatigue design of welded details,

r

69. Zaladastani Associates (1980); provided consultation on
improperly installed bolts at Worcester Civic Center.

,

70. Envirodyne' Engineers (1980); provided consultation on
fatigue damage in Illinois Toll Road structures.

71. Bechtel Power Corporation (1980); assisted with evalua-
tion of embedded-anchor plates at the Calloway site.

,
72. Modjeski and Masters Consulting Engineers (1980- );

assisted.with evaluation of cracking in girder webs of
Luling Bridge near New Orleans.

(' ' 7i. . Canadian. National Railways (1979- ); providing consul-;

tation on fatigue cracking in steel pier caps and in'

riveted bridges.-

74. New Jersey Transit (1981- ); providing consultation on
; f atigue design of f.rame of Grumman Buses that they
'

ordered.
'

: 75. Modjeski and Masters Consulting Engineers (1981);
; assisted with evaluation of cracking of I470 hanger

cables,in West Virginia.
I

| 76. -United States Steel (1981- ); consultant on cracking
| and litigarion of the Praire due Chien Bridge, Wisconsin,

Iowa.

77. Bechtel Power Corporation (1981); assisted with evalua-
tion of welded joint capacity of embedded plates with
porosity in welds at Salem site; assisted with evaluation
of weld penetration at the Limerick site.

78. Am= ann and Whitney Consulting-Engi'neers (1981- );
assisting with evaluation of the Willets Point Elevated
structures.

79. Sherman and Jackson, Attorneys at Law (1981- );-
Hyatt Regency Pedestrian-Walkway Failure in Kansas City.

.
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* 1. Fisher, J. W. , Driscoll, G. C. , Jr. and Schutz, F. W. , Jr.
BEHAVIOR OF WELDD CORNER CONNECTIONS, Welding Journal, Vol. 37,

,

No. 5, p. 217-s, 1958.

2. Fisher, J. W.', Driscoll, G. C. , Jr. and Beedle, L. S. .

PIASTIC ANALYSIS AND DESIGN OF. SQUARE RIGID TRAF.r. KNEES, Welding
Research Council Bulletin Series No. 39, April 19584

.

3. Fisher, J. W. and Driscoll, G. C. , Jr.
CORNER CCNNECTIONS I.CADED IN TENSION, Welding Journal, Vol. 38,
No. 11, p. 425-s, 1959

4. itingham, I., Fisher, J. W. and Viest, I. M. -

CREEP AND SHRINEAGE OF CONCRETI IN OUID00R EXPOSURE AND REIAXATION
OF PRESTRESSING STEEL, Highway Research Board Special Report No. 66,
1961

.

5. Fisher, J. W. and Vies't, I. M.
.

FATIGUE TEST OF BRIDGE MATERIALS OF THE AASHO ROAD TEST, Highway
Research Board Special Report No.' 66, 1961 .

6. Fisher, J. W. and Viest, I.,M. *

|r Discussion, BASIC C01UMN STRENGTH, by L. S. Beedle and L. Tall,
' . Journal of the Structural Division, ASCE, Vol. 87, No. ST2, Proc.

Paper 2555, 1961; Transactions, ASCE, Vol. 127, Part II, 1962

7. Fisher, J. W.
. AN INVESTICATION OF HIGL*AY BRIDGES SUBJECTD TO CONTROIJ.ED TRAFFIC,

'

i Proceedings, Second Annual Bridge Engineering Conference, Colorado
,

State University,1961
,

8. Fisher, J. W.

STRUCIURAL STIEL DESIGN, Chapter 6 " Tension Me=bers", Chapter 19
j " Welded Connections", Ronald Press Co. , New York,1964; Second
i Edition, 1974

9. Fisher, J. W.

BEHAVIOR OF AASHO ROAD TEST PRESTRESSED CONCRF.TE BRIDGE STRUCTURES,
PCI Journal, Vol. 8, No. 1, p. 14, February 1963

-
.

10. Fish er, J. W. and Viest, I. M.

BRUCHENTORSCHUNG BEIM AASHO-STRASSENVERSUCH, Schwei: Bau:eitung 81,
Jahrgang Heft, Vol.18, Nos. 2 and 9, May 1963

11. Fisher, J. W. and Viest, I. M.

*
BEHAVIOR OF AASHO ROAD TEST BRIDGE STRUCTURES UNDER REPEATD OVIR-
STRESS, Highway Research Board Special Report No. 73, 1963

12. Fisher, J. W.* and Huckins,' H. C.
MEASURING DYNAMIC VEHICLE ICADS, Highway Research Board Special Report
No. 73, 1963

*
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13. Fisher, J. W.
Discussion, ANALYSIS OF MULTIS?AN 3RDGES -SU3JECTD TO MOVING LCA05,
by R. X Wen and T. Toridis; Proceedings, Sy=posium on the Use of.

,
*

Co=puters in Civil Engineeri=g, Vol.1, Lisboa, p. 93, 1962

14. Fisher, J. W., Lae , G. C. , Tura, J. A. and Driscoll, G. C. , Jr.
.

PIASTIC ANALYSIS AND TESTS OF HAUNCHED COFNER CONNECTICNS, Welding i

Research Council Bulletin No. 91, October 1963 -

15 . Fisher, J. W. and Viest, I. M.
ULTIMATE STRENGE CONCE?TS FOR DESIGN OF STEEL 3 RIDGES, Proceedings,
AASHO, 1963

16. Staff, AASHO Road Test
3 RIDGE RESEARCH, AASHO Road Test Report No. 4 Highway Research
Board Special Report No. 61D,1962

17. Rc=pf, J. L. and Fisher, J. W.
.

CALIBRATION OF A325 BOLTS, Journal of the Structural Division, ASCE,
*Vol. 89, No. ST6, December 1963

18. Fisher, J. W. , Ramseier, P. O. and Beedle, L. S.
STRENGTH OF A440 STEEL JOINTS FASTEND WITH A325 BOLTS, Publications,
LABSE, Vol. 23, 1963

.

19. Fisher, J. W. and Viest, I. M.
FATIGUE LIFE OF 3 RIDGE 3EAMS SU3JECTED TO CONTROLLED TRUCK TRAFFIC,

.

Preliminary Publications, Seventh Congress, IABSI, pp. 614-627, 1964

20. Fisher, J. W. and Ten, 3. T.
Discussion, FLEXURAL FATIGUE TESTS OF PRESTRESSED STEEL I-3EAMS, by
W. D. Reneker and C. E. Ekberg, Journal of the Structural Division,
ASCI, Vol. 90, No. ST4, Au' gust 1964

.

21. Wa11aert, J. J. and Fisher, J. W. .

SHEAR STRENGTH OF HIGH STRENGTH BOLTS, Journal of the Structural.

Division, ASCE, Vol. 91, No. ST3, June 1965, pp. 99-125

22. Fisher, J. W. and Beedle, L. S.
CRITERIA FOR DESIGNING BEARING-TYPE BOLTED JOINTS, Journal of the

,

: . Structural Division, ASCE, Vol. 91, No. STS, October 1965, pp.129-
| 154

23. Fisher, J. W. and Rumpf, J. L.
ANALYSIS OF BOLTED BUTT J0D!TS, Journal of the Structural Division,;

i ASCE, Vol. 91, No. STS, October 1965, pp.181-203 -

|

! 24 Sterling, G. H., Troup, E. W. J., Chesson, E. and Fisher, J. W.
CALIBRATION TESTS OF A490 HIGH-STRINGTH BOLTS, Journal of the Struc-
tural Division, ASCI, Vol. 91, No. STS, October 1965, pp. 279-298

.
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25. Fisher, J. W.
.

(. 3EHAVIOR OF FASTENERS AND FIATES WITH HOLIS, Journal of the Struc-
tural Division, ASCE, Vol. 91, No. ST6, December 1965, pp. 265-286

26. Wa11aert, J. J., Sterling, G. H. and Fisher, J. W.
WHAT HAPPENS TO 3OLT TENSION IN IARGE JOINTS?, Fasteners, Vol. 20,

.

No. 3, Winter 1965 ;

.

27. Christopher, R. J., Kulak, G. L. and Fisher, J. W.
CALIBRATION OF ALIDY STEIL BOLTS, Journal of the Structural Division,
ASCE, Vol. _92, No. ST2, April 1966 .

28. Fisher, J. W.
. HIGH-STRINGTH 301" .NG FOR STRUCTURAI. JOINTS , Bethlehem Steel
. Corporation Booklet No. 2190, 1965, 1967, 1969 and 1972

29. Fisher, J. W. and 3eedle, L. S.
HIGH STRENGTH 3OLTING IN THE U.S.A., Final Report, Seventh Congress,
IABSE, 1966

30. Fisher, J. W. and Vies't, I. M.
_ ,

FATIGUE LIFE OF STRUCTURAL MEMBERS, Final Report, Seventh Congress,
.IA35E, 1966 .

,

-.

31. Fisher, J. W., Kulak, G. L. and Beedle, L. S.
3EHAVIOR OF IARGE BOLTED JOINIS, Highway Research Record No.147,

{g- Highway Research Board, pp. 52-64, 1966
.

-u

32. Slutter, R. G. and Fisher, J. W.
I FATIGUE STRENGTH OF SHIAR CONNECTOR'S, Highway Resesrch Record No.

,

147, Highway Research Board, pp. 65-88, 1966

33. Fisher, J. W. and Kulak, G. L. .

Discussion, BRITTLENESS IN HIGHER STRENGTH 3OLTS, by F. L. Gill and-

R. M. Hansen, Journal of the Structural Division, ASCE, Vol. 92,
No. ST4, August 1966

34 Kulak, G. L. and Fisher, J. W'.
Discussion, PIASTIC DESIGN OF ECCENTRICALLY IDADED FASTENERS, by
A. Abolitz, Engineering Journal, AISC, Vol. 4, No. 2, April 1967

2

i
~

35. Fisher, J. W., Chairman, Task Committee on Flexural Me=bers
COMMENTARY ON WELDED COVERP1ATED 3EAMS,. Journal of the Structural
Division, ASCE, Vol. 93, No. ST4, August 1967

36. Kormanik, R. and Fisher, J. W. -

BEARING-IYPE 3OLTED HY3 RID JOINIS, Journal of the Structural Divi-
s' ion, ASCE, Vol. 93, No. STS, October 1967

i :.

37. Slutter, R. G. and Fisher, J. W. |
,

FATIGUE STRINGIH OF SHEAR CONNECTORS, AISI Bulletin No. 5, October
1967 -
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38. Fisher, J. W. and Seedle, L. S.
BIBLIOGRAPHY ON BOLTED AND RIVETED JOINTS, ASCE Manual No. 48,

'- 1967
.

. 39.> .Ree=snyder, H. S. and Fisher, J. W.
SERVICE HISTORIES AND 1A30RATORY TESTING, Journal of the Structural.

Division, ASCE, Vol. 94, No. ST12, Dece=ber 1968
. .

'

40. Allan, R. N. and Fisher, J. W.,
BOLTED JOINTS WITH OVERSIZE OR SIOTTED HOLES, Journal of the
Structural Division, ASCE, Vol. 94, No. ST9, Septe=ber 1968

41. Kulak, G. L. and Fisher, J. W.
A514 STEEL JOINTS FASTINED BY A490 3OLTS, Journal of the Structural
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*
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.
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,
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'
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,

49. Fisher, J. W. 5
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51. Fisher, J. W. , Frank, K. H. , Hirt, M. A. and McNa=ee, 3. M.
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Report 102, Highway Research Board, National Acade=y of Sciences,
*

1970
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SHEAR STRENGTH OF STUD CONNECTORS IN LIGHTWEIGHT AND NOF.V.AL-
WEIGHT CONCRETE, Engineerirg Journal, AISC, Vol. 8 No. 2, April -
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FATIGUE STRDiGTH OF ROLLED AND WELDED STEEL BEAMS, Journal of the
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INSPECTION OF STEEL BRIDGES FOR FATIGUI DAMAGE, Journal of the
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IIONS, Proceedings, Canadian Structural Engineering Conference,
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WOLF CREEK GENERATING STATION

FEBRUARY 27, 1985
.
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,

; KG&E1NRC MEETING |
1

AWS STRUCTURAL STEEL WELDING i

PHILLIPS BUILDING * BETHESDA, MARYLAND * FEBRUARY 27,1985
,

!

i INTRODUCTION '

i *NRC -

! * KG&E - Gene Rathbun; Manager Licensing and Radiological
i Services

i GENERAL DESIGN PHILOSOPHY
James Ivany; Civil Engineering Supervisor, Bechtel

i QUALITY ASSURANCE PROGRAM AND HISTORY OF CORRECTIVE
| ACTION REPORT NO.19
) William Rudolph; Manager Quality Assurance (WCGS)

WELDING HISTORY AND MANAGEMENT PLAN;

! John Berra: Vice President - Operations, Daniel international
Corporation

ENGINEERING EVALUATION ,

j Jerry Brown; Civil Engineering Group Leader, Bechtel
i INDEPENDENT REVIEWS
! Glenn L. Koester; Vice President - Nuclear

i * Roger Reedy; Professional Engineer, Reedy Associates' ;

; * Dr. John Fisher; Professor of Civil Engineering, Lehigh University
; * Dr. Geoffrey Egan President, APTECH

SUMMARY:

Glenn L. Koester
i

1

i

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

.

!

* STRUCTURAL STEEL WELDING IS DONE TO .

: AWS D1.1 - 1975
:

i * AWS IS NOT CODIFIED
! * CODE APPLICATION BY OWNER -

ARCHITECT / ENGINEER;

;

e

o

I -

,

!.

1

- -
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!

!
.

! KG&E SUBMITTALS TO
4

) NRC CONCERNING AWS .
.

| STRUCTURAL STEEL WELDING
.

i 10CFR50.55(eD REPORTS
.

* October 17, 1984 - KMLNRC 84-187
* January 18, 1985 - KMLNRC 85-025

.

; FINAL REPORT
|

* Dec. ember 31, 1984 - KMLNRC 84-238

| * January 21, 1985 - KMLNRC 85-037
;

'

i SUPPLEMENTAL INFORMATION -

' = February 14, 1985 - KMLNRC 85-054
* February 15, 1985 - KMLNRC 85-057
* February 18, 1985 - KMLNRC 85-058.

|

\ -

|

|

|



. > r I| t ' ,;L i" f ; ; ,' | : >; f! *',

; '

.

.

- :

-
.

E.

S- . U_*. ,

O
.

- , H
- .T S P

WM
.

-
-

SU- ',
.

. #-.

EP,
.

- .
.

- .- 3

.

- S. .

- E
.

R_ r <

U
-.

, >

_
TA-

. .

- E.

F-

.

E.

- T
.

b S
I

- , 3 .

. r T.

-
- N.

r A
L.

.

. P.
.

-
-

, d L
-,

I

+- (
-

'
~ ,T

.

.

R.

cEE.GR RK .

- AR U E C I
-

. WA T WO
- H C OL

U PB
- CC.

RRS TI I
- CDS
. .

.

-

-
4

.

-
.

.

.

.

-

.

-

i. i i! : i. !; : 3 ! i' ,! ,i ; !!4 | > i =: !!:I



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

'

-.

.

POWER BLOCK GENERAL ARRANGEMENT N
.

,

..'

DIESEL GEN. BLDG.
1

CONTROL BLDG.,

AUXILIARY BLDG. .

E] N COMMUNICATION CORRIDORSTORA
BLDG. - - - - - . _ =<

j - - - - - --,

|- /|
-

. ------

RADWASTE BLDG. g- -

L- ---- J

MACHINE SHOP

'
' TURBINE BLDG.

i FUEL BLDG.-

REACTOR BLDG. TURBINE PEDESTAL
.

I "

,

h
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|

..

EXTEROR CONCRETE WALL

EMBEDOED PLATE . . -
'

q.
T .' :. . ..'.L t.~..

_
*50K 60K 60K

|--

/
35 K

STEEL
/ COLUMNS %

[
3g g |*.|;.H.':' '.':,' H -

STEEL'

=

FLOOR BEAMS --

\~ / |.-
25 K .'

e

/ . ..

F- H . ' :~.N'.' ..'" H *

25 K
| r ; .
' .

.
,

I25 K -

...
'g .'

'

x , . . -

N--

\CONCRETE SLAB
,

INTERIOR CONCRETE WALL

MAXIMUM BEAM REACTION
-

.

FLOOR PLAN ''
.

|

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

! The design, fabrication, erection, and
! inspection of welded connections in strucl

tural steel for buildings are governed by
[ the following standards: |
; * Structural Welding Code AWS D1.1, developed
| by the Structural Welding Committee of the
j American Welding Society CAWS?

* Specification for the Design, Fabrication, and'

Erection of Structural Steel for Buildings,'

developed by the American Institute of Steel ,

'

Construction (AISC) .

: i.

!
\

.
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*

| Allowable shear stresses for fillet welds
! are set at 30 percent of the weld metal

~

ultimate tensile strength, whereas the#

| ultimate shear strength is in the range
j of 65 to 75 perc.ent of ultimate tensile
| strength.

_

;

'I

O O

b

L

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

. E7018 WELD METAL
80- (MINIMUM)

'
-
.

60- .

C

b~
,

~ ASTM A36 BASE MATERIAL
m 40- (MINIMUM)m
La
o-
H
m

20-

BASIC ALLOWABLE STRESS-

|
t

| O- i i i i i i

0 - .O.04 0.08 0.12 0.16 0.20 0.24

STRAIN (in/ n)
'

,

. _ _ _ _ - _ _ _ _
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9

4

'

,! .

.

; -
.

j .

'

Allowable stresses are specified at a level
below ultimate capacity for severali

: reasons, including the following: .

4

| * Load Definition
:

i * Variations in Materials and Construction
. .

4

:
. .
,

A

l

,

%

_
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SUMMARY :

BASIC DESIGN MARGINS
STRUCTURAL STEEL

'WELDED CONNECTIONS ,

.

CONSERVATIVE CODE ALLOWABLES |*

CONSERVATIVE DEFINITION OF LOADS*

CONSERVATIVE USE OF MINIMUM MATERIAL*

STRENGTHS
MINIMlZED VARIATIONS IN MATERIALS AND*

CONSTRUCTION
PL_US

CONSERVATIVE ENVELOPING OF MULTISITE |
*

~'

.
EARTHQUAKES ;

! CONSERVATIVE DESIGN METHODOLOGY |*

CONSEQUENCE CONSIDERATIONS* -

i EQUALS
: LARGE FACTORS OF SAFETY AGAINST FA.lLURE.

|

1

- - - . -._. _ _ _ _ . - __ ___
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t

.

KG&E QUALITY ASSURANCE PROGRAM
OVERVIEW

*

10 CFR 50, APPENDIX B

. .

KGBE QUALITY ASSURANCE PROGRAM
FOR DESIGN AND CONSTRUCTION

INDEPENDENT
AUDIT / SURVEILLANCE

PROGRAM

|DENTIFICATION, CONTROL, AND RESOLUTION-

'

OF HARDWARE AND PROGRAMMATIC DEVIATIONS

CORRECTIVE ACTION PROGRAM
+ NONCONFORMANCE REPORTS
* CORRECTIVE ACTION REQUESTS / REPORTS

| ' * OTHER CORRECTIVE ACTION VEHICLES

|

|

__ _ - _ - _ _ _ _ _ - _ _
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4

,

.

'

AWS D1.1 STRUCTURAL STEEL WELDING
CONCERNS

BACKGROUND INFORMATION
.
.

D!C CORRECTIVE ACTION REPORTS

* WELD DEVIATIONS
RECORD RETRIEVABILITY'

*

NRC TASK FORCE
CONCERNS WITH

DiC CAR RESOLUTION -

KG&E RE-EVALUATION OF DIC
CAR RESOLUTION ADDITIONAL

,

' NRCINPUTSDOCUMENT RECONCILIATION*

LIMITED WELD RE-INSPECTIONS| - *

P

POTENTIAL 50.55(e)

KGBE QA CORRECTIVE ACTION REQUEST
NO.19

f
<

|

KG8E CAR NO.19 MANAGEMENT ACTION PLAN
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~

. .

.

-

. ,

KG&E QA CORRECTIVE
: ACTION REQUEST NO.19 -

,

'

PROGRAM OBJECTIVES

i * DOCUMENT A CONSOLIDATED PROJECT PLAN
ASSURE BY OBJECTIVE EVIDENCE THAT*

AWS D1.1 SAFETY-RELATED STRUCTURAL STEEL-
WELDING COMPLIES WITH ALL Q.UALITY ~

.

: CRITERIA ,

ASSURE THAT INSPECTION DOCUMENTATION*

i REFLECTS APPROPRIATE INFORMATION AND IS:
* AVAILABLE

~

' * COMPLETE -

.

'

* TRACEABLE '

EVALUATE OTHER AWS D1.1 SAFETY-RELATED*

WELDING ACTIVITIES
,

I

I- - - - - _ _ _ _ _ _ _ _ - w - - * -
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- ,

4

KG&E QA CORRECTIVE
'

ACTION REQUEST NO.19
FINDINGS - OVERVIEW

MISSING. WELD RECORD DOCUMENTATION {*

WELD DEVIATIONS* ,

WEl'DS NOT MADE/ MISSING MATERIAL*

PRESENCE OF WELD INSPECTION DOCUMEN-*

TATION WITHOUT PRESENCE OF WELD
VEFIIFICATION OF COMPLETED CORRECTIVE| *

ACTION TO KG&E SURVEILLANCE REPORT S-372
'

1.

4

!

_

- .
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.

4

KG&E CAR NO.19 MANAGEMENT
ACTION PLAN

-
.

QA VERIFICATION PROCESS

* TWO EXPERIENCED QA AUDITORS ASSIGNED ON
A FULL-TIME BASIS;

* IN-PROCESS SURVEILLANCES WERE PERFORMED .

* A THOROUGH AUDIT OF EACH CORRECTIVE
ACTION STEP WAS PERFORMED

* RESULTS OF THE AUDIT AND SURVEILLANCES:
CAR No.19 Management Action Plan wasa

Effective -

CAR No.19 Findings were Satisfactorily Resolveda

.

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

KG&E QA CORRECTIVE ACTION
REQUEST NO.19

SUMMARY -

.

; * KG&E QA CAR 19 RECOMMENDED CORRECTIVE
ACTIONS - READILY ADOPTED

i * KG&E MANAGEMENT ACTION PLAN - EXCEEDED
CAR 19 RECOMMENDATIONS THUS PROVIDING A
MORE COMPREHENSIVE TREATMENT OF AWS;

: D1.1 WELDING CONCERNS
* RE-INSPECTION OF VIRTUALLY ALL SIGNIFICANT

SAFETY-RELATED STRUCTURAL STEEL WELDING -
WITH AND WITHOUT RECORDS '

i - * EVALUATION OF OTHER AWS D1.1 SAFETY-
~

.

~ ~RELATED WELDING PROGRAMS :

* EVALUATION OF OTHER S'AFETY-RELATED
PROGRAMS BEYOND AWS D1.1

,

-- __
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SUMMARY OF STRUCTI iTFEL FRECTION

BUllDING 1977 1978 1979 1980 1981 1982 1983 1984

*

AUXILIARY C o a -

REACTOR C a a-

.

CONTROL C o e6

E.S.W.S. U a a

FUEL U a A

.

DIESEL GEN. C 0 a

O Est. STAnt DATE
O Esr. Cone. DATE
A Bult. DING IURNOVER DATE

'

.



- .

.

1
.

.

..

AWS D.1.1 - 75

-
.

* DESIGN OF WELDED CONNECTIONS

!

* WORKMANSHIP

* FILLER M ETAL REQUIREMENTS
;

* WELD PROCEDURE QUALI FICATION

* WELDER QUALIFICATIONS -

,

* INSPECT!ON
.

4

i

i

? - -- - - -
-- - - - - - - -._ _ __
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MISCELL ANEOUS STRUCTURAL

STEEL WELD RECORDS

MSSWR

.
-

* DRAWING NUMBER

* JOINT NUMBER

* AREA / LOCATION
.

' BASE MATERIAL PIECE OR HEAT NUMBER

* ROD WITH DRAWAL DATA

* FILLER MATERIAL HEAT NUMBER /
LOT INUMBER

* WELD PROCEDURE
,

, WELDER IDENTIFICATION NUMBER

* OUALITY INSPECTOR

'
.

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

WELD ATTRIBUT$S TO BE -
.

.

INSPECTED PER AWS.D1.1-75
.

.

PRESENCE * FUSION~

*

LOCATION * PROFILE -

*
;

LENGTH + OVERLAP! * .

SIZE * POROSITY*

!
.

UNDERCUT = ARC STRIKES*

CRACKS * SLAG.*

| * CRATERS ^ * SPATTER
.

.

,, , - - __ _
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.

,

4

.

-
.

~

WELDING HISTORY SUMMARY

ERECTION / WELDING PERFORMED IN 1971-1981*

.
.

.

WELDING PROGRAM WAS IN ACCORDANCE*

WITH AWS D.1.1-1975

|

t

s

4

_ _ _ _ ____ _ _ -- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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!

CAR 19 MANAGEMENT PLAN
PROGRAMMATIC REVIEW .

-

WELDERS QUALIFIED IN ACCORDANCE WITH !
'

*

AWS D.1.1-75;

! WELDING PROCEDU)RES IN ACCORDANCE WITH*

I LER ERIAL PURCHASE AND CONTROL IN*

ACCORDANCE WITH AWS D.1.1-75
INSPECTION CRITERIA COMPLIED WITH AWS*

D .1.1-75

INSPECTORS CERTIFIED TO ANSI 45.2.6*
'

DOCUMENTATION IN ACCORDANCE WITH AWS*

D.1.1 AND ANSI 45.2
KG&E SURVEILLANCE REPORT S-372 CLOSURE*

VERIFICATION

.

e

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

.

!

J

CAR 19 MANAGEMENT PLAN 1.

WELDING HARDWARE REVIEW !
; ..

DEVELOPMENT OF SECONDARY INSPECTION !*

PROCEDURES

CERTIFICATION OF INSPECTORS*

IDENTIFICATION OF STRUCTURALLY SIGNIFI-*

CANT JOINTS BY ENGINEER
VALIDITY OF INSPECTION IN PRESENCE OF !*

;

PAINT
FIREPROOFING REMOVAL. |* .

INSPECTION OF STRUCTURALLY SIGNIFICANT| *

JOINTS

- -

__ _.
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.

.
,

'

.

.

'

!

CAR 19 MANAGEMENT PLAN-
.

WELDING ~ HARDWARE REVIEW |
'

'

(Continued) ,

!
.

INVESTIGATION OF MISSING WELDS WITH'

*

PRIMARY RECORDS -

DOCUMENTING CONSTRUCTED CONFIGURATION*

OF JOINTS .

| EVALUATION OF CONSTRUCTED CONFIGURA-*

!
| TION BY THE ENGINEER -

REWORKING JOINTS -*

1 . .

ISSUANCE OF SUMMARY REPORT*
.

.

.. _ _
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. ,

j
__ 2 tw (MIN.) tw

1" (MAX.)
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,

CAR 19 MANAGEMENT PLAN'

CONCLUSIONS
QA PROGRAM DEFICIENCIES CONFINED TO*

. ,

.

CAR 19 ISSUGS
PRESENCE OF WELD INSPECTION DOCUMENTA-*

TION WITHOUT PRESENCE OF WELDING WAS
CAUSED BY HUMAN ERROR
WELD RECORD RETRIEVABILITY PROBLEMS DID*

NOT CARRY OVER TO OTHER PROGRAMS
WELDING PROGRAM IS IN ACCORDANCE WITH*

AWS D.1.1-75
,

ALL QUALITY CRITERIA AS SPECIFIED IN THE*

RELATED DESIGN DOCUMENTS ARE MET
,

ALL STRUCTURAL STEEL ERECTION COMMIT-*

MENTS IN THE WOLF CREEK FSAR ARE
SATISFIED

_ _ _ _ _
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_

L

.

Structurally significant AWS field welded
joints are joints which:

1) support or potentially support safety-related
equipment and building components, .

.

2D are located in the Reactor Building, Auxiliary
i Building, Control Building, Diesel Generator

Building, Fuel Building, or Essential Service
Water System Pumphouse,

,

3) were installed under the structural steel
erection contract (Bechtel Specification

10466-C122D or the miscellaneous steel erection
| . antract (Bechtel Specification 10466-C132), and
;

4) were originally inspected under the Danieli

International Corporation (DIC? " Miscellaneous /
Structural Steel Weld Records" (MSSWR)

! Inspection Program.
.

.

- _ _ _
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1
.

.

,

, .

WELD ATTRIBUTES TO BE .

! INSPECTED PER AWS D1.1-75
4

'

PRESENCE = FUSION*
.

LOCATION * PROFILE*

!LENGTH * OVERLAP
'

*

SIZE * POROSITY*

UNDERCUT * ARC STRIKES*
.

CRACKS * SLAG
~

*

CRATERS * SPATTER*

..

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

.

REINSPECTION DATA
l AWS STRUCTURAL STEEL -
\ .

WELDING AT WOLF CREEK
'

.
._

Structurally Significant Joints 2,670

Totally inaccessible Joints 119

Reinspected Joints 2,551'

Unpainted Joints 1,043 '

Joints Requiring Rework"' 82

Additional Joints Reworked''' 67
.

; Significantly Deficient Joints (10CFR50.55(e)) 0
.

.

(1) DESIGN ALLOWABLE STRESSES ARE EXCEEDED IN THE AS-BUILT CONDITION.4

(2) DESIGN ALLOWABLE STRESSES ARE NOT EXCEEDED IN THE AS-BUILT' CONDITION.'

THESE JOINTS ARE BEING REWORKED PER KG&E MANAGEMENT DIRECTION TO ,

'

INSTALL MISSING AND UNDERLENGTH WELDS UNLESS PROHIBITED BY FIELD ,

CONDITIONS. _,

_ _ _ . __ _ _ _ - . . _ _ _
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* Figura A }
'

". Values of snessured leg . of fillet

II'" weld from "AWS-A1SC Fillet Weld Study" fO
O '

*
weld for the American Institute of Steel

.

. 60 $, construction tested by Testing Engineers.
'n . 432 . Inc.. Oakland. CA. Hey 31. 1968**

*.
' I = .2977

~
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T1 CURE D |
n = 432
i = 1.191

- 1/4' s = .124
n = 336 weld A x = .02
I = 1.14330 --

* * *i31** 3/8"28 --

Ax = .02 weld
26 --

*- -,4 ..

n = 288
22 --

a I = 1.053
$ E 20 a = .134 1/2"--

* A x = .02 weldg 18 -- ,
.

,

'

E E 16 --u ,

14 --

"oj 12 --

U $ 10 -- *

c

8 --

*

6 - -

4 ..

.

2 --

' .7 3 '.7 7 ' .81 '.8 5' '.8 9 '.9 3 '.9 7 ' 1,01 ' 10 5' 10 9' 1.13 ' t17 ' 121 ' t2 5' t2 9 ' 13 3 ' t3 7 '1 A1 ' t4 5'1/.9 ' t S 3 '

ratio W actual
_

W desired
.

.

| T1 CURE E
Correspondence from Mr. W. C. Cadwell, Asst. Ch. Eng. of Carerpillar Trtetor Co.
Peoria, IL Dec. 22, 1964

of 925 fillet velds checked from 1/8" to 1/2" .

688 (74.4%) from nominal (1.0) to 257. oversize (1.25) "From this data:
96 (10.4%) exceeded 25% oversize (1.25) 15.2% corresponds to.

141 (15.2%) under nominal, size (1.0) 1.02
10.4% corresponds ton = 925.

i x = 1.112 - 1*2

gg g ,"
' ~

.0 = I - 1.028s-

^[ 60 (1.028S)--

x S,, _ '2,x.
h ,[ *" "o. 50 s 1.25 = x + 1.259s--

4 - y # Trem this we get
uo 40 p
g, ,f {comparethis

-- g x = 1.11
-

s
.E | with AISC data \ s = .1030 --, , N-

s , 20
'

b \. t

| 15.2% p' '\ s
--

* '

10.4%

10 below nomina,1 / N above .25--

size ," N oversize
#X X s

j g 2% %

.73*.77'.81 * 8 5 '.8 9 '.9 3 '.9 7 '101 '1.0 5'tO 9'1J 3 ' 1.17 ' t.21 '1.2 5 '12 9' 1.33'1.37'1.41'1.4 5'1.49'.

.

~

ratio [WactualT| '

(W desired /;

|

|

. -
._ _
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OBJECTIVE'
-

>

TO INDEPENDENTLY EVALUATE KG&E's
,

APPROACH TOLTHE RESOLUTION OF CORRECTIVE
ACTION REO.UEST (CAR) NUMBER 19 AND MAKE
RECOMMENDATIONS FOP. A TIMELY CLOSEOUT

,

OF CAR 19
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ACTIVITIES
'

1) FINAL REPORT REVIEW 1: KG&E REPORT)
2) SITE VISIT (FEBRUARY 15-17)
3) REVIEW OF SUPPORTING DOCUMENTS

Weld . Procedures*

* Filler Metal
* DIC Inspection Criteria
* Reinspection Validation 1: PaintedD

4? WELD INSPECTION OF PAINTED AND ..

- UNPAINTED. WELDS IN THE AUXILIARY AND
REACTOR BUILDINGS :

5) DISCUSSIONS WITH KG&E, DIC, AND BECHTEL
PERSONNEL' -

6D PREPARATION OF REPORT

:

<
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RESULTS .

!

RELATED WELDING ACTIVITIES ARE SOUND AND*

'

REINS ECT N PROGRAM HAS BEEN EXTENSIVE,*
.

PROPERLY PERFORMED, AND DOCUMENTED

VALIDATION OF INSPECTION WITH PAINT HAS ;*

: BEEN COMPLETED
IMPERFECTIONS NOTED IN REINSPECTION AREi

*
.

| TYPICAL FOR C/Mn STRUCTURAL WELDING
NO SAFETY SIGNIFICANCE OF THE IMPERFEC-*

TIONS -

.

---- - - . - - - - - -
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CONCLUSIONS
4

:

REINSPECTION PROGRAM IS SOUND AND EFFEC- t*
'

TIVE, AND ENSURES AWS D1.10.UALITV WELDS
!

IMPERFECTIONS ARE MINOR AND STRUCTURAL'

*

L INTEGRITY IS ASSURED
| ,

i
.

I

-

.

,

- _ _ _ _ _ . . --



.. - . - -

|

l

SUMMARY BY GLENN L. K0 ESTER 2/27/85-

'

.

KGaE HAS ALWAYS HAD, AND CONTINUES TO HAVE A FIRM

COMMITMENT TO PROTECT THE HEALTH AND SAFETY OF THE PUBLIC AS

WELL AS OUR OWN EMPLOYEES. THA'T IS WHY WE UNDERTOOK SU H AN

EXTENSIVE PROGRAM TO EVALUATE THE ACCEPTABILITY OF THE

STRUCTURAL STEEL WELDING AT WOLF CREEK. AS YOU HEARD EARLIER,

OUR REINSPECTION EFFORTS FOUND SEVERAL MINOR DEVIATIONS THAT

GAVE THE APPEARANCE OF A HIGHER THAN EXPECTED REJECT RATE.

HOWEVER, THE PRIMARY REASON FOR THESE REJECTS RESULTED FROM

THE "N0' TOLERANCE" INSPECTION PHILOSOPHY DISCUSSED BY MR. REEDY.

THE VAST MAJORITY OF THESE DEVIATIONS WOULD NOT BE REJECTED BY A

QUALIFIED AWS INSPECTOR AT ANOTHER FACILITY UNLESS THEY WERE

.

MAKING THE SAME TYPE SECONDARY INSPECTION THAT WE MADE. THE

FACT THAT KG8E TOOK A MORE CONSERVATIVE APPROACH DURING THE
.

REINSPECTION EFFORTS DOES NOT IN ANY WAY INVALIDATE THE INITIAL

WELD INSPECTIONS. ,

,

e

-1-

.
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.

AS DISCUSSED EARLIER, THE REINSPECTIONS DID IDENTIFY A FEW
..

JOINTS IN WHICH SOME WELDS HAD NOT BEEN MADE. THESE PRIMARILY

RESULTED FROM A MISINTERPRETATION OF THE WELD DETAIL AND NOT

FROM GROSS INADEQUACIES IN THE INSPECTION PROGRAM. WH!tE WE
,

STRIVE FOR PERFECTION, WE MUST RECOGNIZE THAT HUMIN ERRORS CAN

AND DO OCCUR. THAT IS ONE REASON WHY WE DESIGN AND BUILD THESE

PLANTS WITH SO MUCH CONSERVATISM. THIS IS DEMONSTRATED BY THE,

FACT THAT NONE OF THE JOINTS WITH MISSING WELDS WOULD HAVE

FAILED. A POINT THAT N EDS TO BE EMPHASIZED IS THAT WE MEAN IT

WOULD NOT HAVE FAILED UNDER THE WORST POSTULATED LOADING

CONDITIONS. THIS 10ULD INCLUDE NORMAL LOADING PLUS ANY LOADS

RESULTING FROM A POSTULATED WORST CASE ACCIDENT.

OUR PRIMARY,,0BJECTIVE IN THE OVERALL CORRECTIVE ACTION

PROGRAM DISCUSSED EARLIER WAS TO ASSURE THAT WOLF CREEK IS

~

STRUCTURALLY SOUND AND WILL NOT FAIL UNDER THE WORST POSTULATED

ACCIDEN.T CONDITIONS.
.

WE HAVE DONE THAT.

. .

-2-
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.

'IN DOING SO, WE ALSO REAFFIRMED THAT THE AWS WELDING WAS
..

DONE IN ACCORL.2NCE WITH THE APPLICABLE CODES.

WE DID NOT LIMIT OUR REVIEW OF THIS MATTER TO WELDING

ALONE.' WE ALSO LOOKED AT OTHER. AREAS TO ASSURE THEY WE-RE
,

COMPLETED IN ACCORDANCE WITH APPLICABLE REQUIREMENTS AND IN A

MANNER THAT PROVIDES ADEQUATE PROTECTION OF THE HEALTH AND

SAFETY OF THE PUBLIC.

WE ALSO HAD THREE OF THE LEADING AUTHORITIES IN STRUCTURAL

STEEL WELDING INDEPENDENTLY REVIEW OUR PROGRAM TO ASSURE THAT WE

WERE NOT TAKING A BIASED LOOK AT OURSELVES. AS YOU HEARD FROM

THEIR DISCUSSIONS TODAY, FROM THEIR REVIEW OF THE VARIOUS

ASPECTS OF OUR PROGRAM, WE DID A VERY THOROUGH, CONSERVATIVE,

'

ASSESSMENT OF OUR,AWS_ WELDING PROGRAM AND THEY FOUND NOTHING TO -

QUESTION OR INVALIDATE THE CONCLUSIONS WE HAVE MADE.

ILSINCERELY-BELIEVE THAT-ANYONE KNOWLEDGEABLE IN

ENGINEERING AND CONSTRUCTION PRACTICES WOULD HAVE TO AGREE THAT
,

'

KGaE'S CORRECTIVE ACTION PROGRAM VERIFIED THAT THE STRUCTURAL

STEEL AT WOLF CREEK GENERATING STATION IS SAFE AND SOUND.-

,

-3-
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e .,,

.

THIS COMPLETES OUR PRESENTATION ON AWS STRUCTURAL STEEL
..

WELDING AT WOLF CREEK. WE FIRMLY BELIEVE THE RECORD IS CLEAR7.- - ,

AND M ARE READY TO RECEIVE OUR OPERATING LICENSE AND COMMENCE

LOADING FUEL AND PROCEED THROUGH POWER ASCENSION. -

,

.' *
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mad- Dt.1... a s 2..u - - . . - -n%

/ 3ACKCROU!ID !!IFO?M ATIC?I

DATE EVE!!T CC?*MENTS

Sept. 1990 UNDERSIZED Concern identified on small bore

SCCKET WELDS pipir.g at another project. ?erformec
sample inspection.

Se p t . 1980 -- DIC CAR #7 100% reinspection of socket welds on.

small bore piping made prior to 6/30.
:

Mechanical / Structural cic3ec in May
MECHANICAL / STRUCTURAL /

.

M, a r . 1980
ELECTRICAL DEFICIENCY REPORTS Electrical addressed oy CAR 49.

Sept. 1981 KC&E CA Sury. Rpt. Adverse trend associated with missing

3-372 electrical support weld insceccion
documentation.

Provided ccrrective actions for <~&E I.#ept. 1981 DIC CAR 49 tSury. Report S-312.-

.
. ;

100% Reinspection of fillet welds race !%ug. 1982
eb. 1984 DIC CAR #19

.

prior to 4/1/81 cn ASME anc Special f
4

l Scope PIPE hangers. [
;
i

Random Reinspection Inspection performed in all 0-buildin-
'

Feb* 1933
.

Structural Steel Unacceptable percentaEe of welds are -
,

1 Fillet Welds deficient in the Auxiliary, Centrol &

I Fuel Buildings. [
| I'
| 9 )
|

Mar * 1983 'Obtain corrective actions of deficient .:| DIC CAR #29 .

| welds noted above.
,

,

l Withdraw
'

Potential
Potential-*

50.5)(e) c0.sc r e
, Mar. 1983 Oct. 1983
| Au g . 1983 DIC CAR #31 Not all MSSWR's can be located for ";".

welds in the Fuel, Reactor & ESWS

P ur.p hous e .
NCR's generated for each safety relate.
buildinz or area with missing MSSWR's.

' DOCUMENT INSPECTION
RECONCILIATION 3/13/84 VERIFICATION S-17-34

TASK PLAN

?OTENTIAL 50.55(e) 9-18-34 *

KC&E QA CAR # 19
.
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i.. m1 |

Mr. D.R. Hunter, Chief Ch: Et 1 y'
Reactor Project Branch,2 C c:1 |
U.S. Nuclear Regulatory Commission jXI |Region IV i.e 'h
611 Ryan Plaza Drive, Suite 1000 .::2yrard9 Arlington, Texas 76011 Rr h |

Y!? ?.:!!

Chror.cicec:1 (S) A''
KMLNRC 84-187 Cu ell 1 Y'

,

Re: Docket No. STN 50-482 i
Subj: Interim 10CFR50.55(e) Report - Inspection

of Structural Steel Welds,

i Dear Mr. Hunters
t

l

( This letter provides an interim 10CFR50.55(e) report concerning inspections,

> w of structural steel we,lding at Wolf Creek Generating Station. This matter
was initially reported by Mr. Otto Haynard of Kansas Gas and Electric Company!

| (KG&E) to Mr. Lawrence Mirtin of the Nuclear Regulatory Commission, Region IV,,

on September 18, 1984.
|

-

| During a review of safety-related structural steel weld inspection records,s

| it was determined that 22% of the Miscellaneous Structural Steel Weld Records
(MSSWR) oculd not be retrieved. Initially it was believed that the problem'

was limited to the retrievability of weld records e.nd did not represent a
hardware concern. In an attempt to confirm that hahlware was n)t affected,

\/
a sample of structural steel welds were reinspected. This inspa ction veri-
fication effort identifled some welds that did not meet current acceptance
criteria for AWS Dl.1 welding. The deficiencies were categorized as follows:

.

- Undersized welds-
| - Weld defects

- Incorrect configuration
- Weld undegrun
- Weld undercut

.

A small number of safety-related structural steel welds were missing or had
missing material. However, only one missing weld was identified for which
an inspection record existed. This veld had been inadvertently included on
an inspection record that included several other welds.

|C-

.
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to

Mr. D.R. Hunter
KMLNRC 84-187 -2- October 17, 1984

Due to the above findings, KG&E is initiating an extensive corrective action
program to address the above findings and to take the actions necessary to
assure the adequacy of the structural steel welding at holf Creek. This plan
includes a significant reinspection effort to identify (and rework if necessary)
nonconforming structural steel welds. Details of the corrective action program
will be provided to the on-Sita NRC Task Force.

A final report on this issue will be submitted upon completion of reinspection
effort and the full scope of the concern is known. Until that time, the status
will be carried on KGsE's monthly report as TE 53564-K152. In the interim,
Please direct any questions concerning this subject to me or to Mr. Otto Maynard
of my staff.

.

Yours very truly,

Original Signed CLENN L. KOESTER

Glenn L. Koester
Vice President - Nuclear

f GLKabb
\, xc: RCDeYoung

PO'Connor (2)
HBundy

bxc:1 Cy t3 1)BRuddick; 2)HMacklin; 3)RTerrill-GO
GLFouta/FDuddy
NAPetrick
JMEvans
AMee
JMHarvey/JBerra
RGreen/LWMcGriff
INPO Record Center
KRBrown/WCadman-GO-

RLRives-620 GO,

MLJohnson-MS 3-01
WGEales-MS6-03
EWCreel-MS7-02
CCMason

.FTRhodes
RJGlcver
RMGrant
WJRudolph
OMaynard
GRathbun (2) - MS6-02
EDProthro/IDFile-202 GO

,
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KANSAS GAS AND ELECTRIC COMPANY
P. o. 80s 208 k<nuta, kansas 6720!

veed GLaGTe*C COM*A.09

9;c 2.13ar 11, 17't o

byc: NAPetrick

,3931 !Pa JMEvans

;t . ?.tahird C. 7:Y3un;, Dir*c..:r 4 **

Offica o f I,specti: . 113 ".;1r-ire.r: 't @M1 $ J311D'#8
KRBrown/WCad=an-GO, r -,J. ,2 Hitolear 'e;ul a*.ney Conminnicw, e- o.

' d- Eft /Eg) :: -RLRives-620 GOw.hshin ; ton ,- 0., -,, $ o. ,3 g, f!(l Q C RTerrill-702 GO
w.

ABailey- W -0110!L!!RC Sla ~'''S~

6tsin[ MLJohnson-MS3-01
-

Re: Docket No. Siff 50-m
WGEales-MS6-03Ref: 1) Letter ds'.e<' 11/21/3'4 rec 7 30{artin, ?!RC
EWCreel-ME7-02to GLKoester , KME

FWl ?) Lett2:- E1L!!S': "'l-?3'4 datad 12/.21/'14 fro s *

CCMasorr GRathbun (2)*sLh'oca te- v., s "~ ~ ' * o R ; ">' '''a u""' ' ''!"'' *' * -

Subj: r.nrore rne,'t Action 11 1r)? RJGlover BRuddick/HMacklir
~

- RMGrant EDProthro/IDF-20c,
j 'FTRhodesDaar 4 . OaYount:

WJRudolph

E.3closs9 is "ansas 033 and T.itetri: Caspany's (KO1E) 0MaynardresoJnsa to 'Ilolation !"
(Visistici 4:sess~1 Citil .eansity) is so .rsented 11 Refar ena 1 Ptarsuant
to l');FR2.?'11, the f.:11ouin~, flee ite:s are addressed 1.1 tae F1:losure for
the alle;ed vlointio,:

1. Adalaston or Jonial of the alleged vialation;v

2. The raassis far th2 ilolation, if admitted;,

3 nr corrective st:pa that nive sama taken and tn3 results ::: Sieved; -

.a

4 The corr.intire sttps that will be taken to avoid further
vtolations; aq1

5 m3 sats ut:n full es,pliance will de achievej.

/
XO42's ratspoqSe ts Violation !! (Violatica !!st Assessed Civil Peaalty) was
trans11tt2J by 't fer en:e '! which alN doc *rsent<2d tne a.;r.1ed uson extenston
far th? respon se to Vt.ol.ition I.

Plessa coatact me or !. . Otta Hay,cr1 cf my staff if you have .my questions
ca.uerning Gr.'s response to the alle;ed vloiation.

. Yo ur
9u .M;;.,;;'!$.'- $ -

nry truly,
b 7|TJ, m' :,@39 9 1 .-

a ;,2 _-

O'E!. &Ci
', .a j ' 'i: b]va

o, o n -

5 , = 1a ? m .: 0'''

? 'P
-

i.|.. R. : .-Q Lt, n
--

i

13 ] @ ri Jien't L. Kocater( # bl [j -. Vic 2 Presi.t ant 'Nelc sr
@ p,s -

f( - CL :ke ;e eji-

_i .| | X !. : .,! '
U.-

D." @", bdX CI
*

|REI3eniso w/J
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p OATH OF AFFIRMATION

STATE OF KANSAS )

1 SS:
COUNTY OF SEDGWICK )

.

I, Glenn L. Koester, of lawful age, being duly sworn-upon oath, do depose,
*

state and affirm that I am Vice President - Nuclear of Kansas Gas and
Electric Company, Wichita, Kansas, that I have signed the foregoing letter
of transmittal, know the contents thereof, and that all statements contained
therein are true.

KANSAS GAS AND ELECTRIC COMPANY

By a M. ~

Glenn L. Koester
Vice President. - NuclearE.D. Prothro, Assistant Secretary

..'. #. . .o m . . . .. , .a .
q ..g. q . . , . . .-. . ,

. . ,
,*

(.. c .,:.

( / .;: .,, ,s . -,
<(. ? '.

,

:. ,.,i
; o,.. -

, ,; .

.:,.'q.. ;,.'I O 's [.-. . ' '
*

- . ', .-
.

.,,,"ut"'' STATE OF KANSAS )
,

. . . .

) SS: p.;*,,,
u '-

COUNTY OF SEDGWICK )
:$ ' '

-

BE IT REMEMBERED that on this 21st day of _ December, 1984 , before
!me, Evelyn L. Fry, a Notary, personally appeared Glenn L. Koester, Vice '

President - Nuclear of Kansas Gas and Electric Ccmpany, Wichita, Kansas,
who is personally known to me and who executed the foregoing instrument,4

'

and he duly acknowledged the execution of the same for and on behalf of.

,

and as the act and deed c f said corporation. }
--

IN WITNESS WHEREOF, I hat e hereunto set my hand, and affixed my seal the
n,o.oi..da,te and year above written...

,

)4,y .: g*. su
..

,

.
-

.

'| |bpTA Y.\
.. /xxLa , .

.E

[PU C C.*
i* * * * * *

EyElynL.jd, Notaryi L.
'

yj'.., ..c . t/,

' . ,, j-g y. Convaission expires on August 15, 1985.*.

*
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.

.
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Enclosure to KHLNRC 84-238*

I, .:., .. .. '

\i1

VIOLATION ASSESSED CIVIL PENALTY

!

FINDING
i

Criterion X f 10CFR Part 50, Appendix B, requires that a program for
>

i
i'nspection of activities affecting quality be estabished and executed by or

i for the organization performing the activity to verify conformance with the
! ' documented instructions, procedures, 'and drawings for acconplishing the

;

activity.

. Criterion XVI of Appendix B further requires that measures be estabished to'

assure that nonconformances are promptly-identified and corected.
g .

-

; Criterion XVII requires that sufficient records be maintained to ' furnish
| evidence of activities affecting * quality. ''

i
.

Daniel International Corporation (DIC) Construction Procedure No. QCP-VII-; '
;

200 describes the requirements for performance and ins'pection of safety-4

related structural steel welds with respect to committed conformance to theI

American Welding Society ( AWS) D1.1-75. Appendix I in Revision 4 of this
'

procedure invokes a prohibition owith respect to lack of fusion, overlap,,

'

slag ,' are strikes, and weld splatter. Paragraph 6 5.1 of AWS D1.1-75[ requires inspector verification that the size and length of welds conform to
the drawing requirements and that no specified welds are omitted. - -g . ..

Contrary to the above, the inspection program for safety-related structural,

*

steel welds was not adequately executed to assure conformance to the, _
~ '

requirements of Construction Procedure QCP-VII-200 Revision 4 and the AWS'

! D1.1-75 Code nor were adequate records kept to docunent the quality of thei welds. Furthermore, once deficient welds were-identified, no actions were
taken to correct the deficiencies. This ~ inadequate inspection program and

f the failure to take corrective actions is evidenced'by the following:
!

1. A random reinspection of 241 ' structural steel safety-related welds,
,

!

which was made in accordance.with Revision 4 of QCP-VII-200,.was performed
by DIC and documented in Corrective Action Report (CAR) No.1-W-0029 dated

;
; March 22,1983 Sixty-two' percent'of the inspected welds were found by the

DIC inspectors to not conform to the requirements of Revision 4 of'QCP-VII-
! 200. The reported defects that resulted in rejection by the DIC inspectors;

included arc strikes, slag, lack of fusion, overlap, and weld splatter.
!

i

: 2. Another, reinspection of a sample of structural members with lowest
| design safety margins was initiated on September 14, 1984 The results ofL the licensee reinspection activities (verified by NRC inspectors) as of
| September 28, 1984; were as follows:

.

I

!L k.
.

0

*

h
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A missing wald was found at the same location in each of sixs a.
pressurizer support ' connect' ions. 'In addition, five of 14 fillet
welds in one pressurizer support connection were undersized by 1/3-
inch to 1/4 inch with respect to the drawing-required size of 5/3-
inch, and two of these welds were also under the required length;_ _ ,

i.e. 3-inch and 5-inch lengths, respectively, versus drawing-
required length of 8 inches. The weld dimensions of the remaining''

five pressurizer uup'po' rt''cohn'ections w' re- not included in the NRCe
verification" activity.

;-
. . . . ; . .. s. . ...

~.

b. Reinspection of nine structural steel connections in the auxiliary
building identified two missing welds in one connection. In..~ - addition, weld size end length" discrepancies were identified in each

L:aur t
'of th'e' nine'' connections.r"4f 'the tbt' l of 106 welds in thea

connections, eight were found to be undersized by 1/16-inch to 3/16-
# ~ C u inch with' rdspect-~to drawing-requi'r'ed width. Two of the undersized

welds were also under the required length; i.e., 21/4-inch and 2*

1/2-inch lengths, respectively, versus a drawing required length ofD:z i ''. h
3 ihches. ~ -An''Md'it1~onal rii'ne w'eTd's 'Were also under the drawing-' . . required-length cf 3 -inches by T/2-inch to 1-inch. Examination ofreit t:

' 54 weld ' returns in the nine connections found 26 to be undersized by. ' -
- 1/16-inch to -3/16-inch with respect' to drawing-required widths. One-"'':

of the undersized wel'd returns was also under the required length;i E. - LP1.ev,'. 2--inchee ViNsu'sia' 'dr' awing' 'r'c'q'tii'r'ed size of 3 'ine'hes. ' 'InI
't..'.'

* ~ ddition, 36" weld returns exceeded the drawing-recuired maximun.a

length of 5/8-inch by 1- 5/8-inches to 3 5/3-inches. An additional''

eight weld returns exceeded the drawing-required maximus length of~ ~ ~ ' ' '

3/4-inch by 1/2-incN"t'o 21/8-inches.
. . . . . . . . .

. : -

'3. "The absence of 'requi' red Miscellanious Structural Steel 'deld Records
-(MSSWRs) for documenting welding and inspection of safety-related structural
steel welded connections was identified by KG&E in CAR No. 1-C-0031. As a
result of this identification it has been established that approximately .16
percent of MSS 4Rs-could not be located, which pre 61'udes positive
verification of control of welding and performance of required inspections.
Approximately 80 percent of the MSSWRs applic'able to the

activities5 described 'ih paragraph ~2"above could not be located Records were not
'ava'ilable to' indicate that aniinitial inspection was performed of either the

.

pressurizer support connections or the auxiliary building strutural
connection which was identified to be missin6 two welds.

MSS 4Rs were located for certain welds in four stru6tural connections whichindicated acceptable welds.
However, reinspection of these four connections

showed one undersized weld in one connection and undersized and overlength
weld returns in the fLur connections.
RESPONSE

1. Admission or denial of alleged violation;
\

Kansas Gas and Electric Caspany (KO&E) does not dispute that problems**-
existed in the inspection and documentation of safety-related structurnlsteel welds. However, KG&E does take exception with one of the statements
documented in the NRC's Ibtice of Violation and Proposed Imposition of Civil

'

Penalty. ' '

'
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. The statement with. which KG&E takes except. ion is:\
..... . .

"Furth,ermore , once..de,ficient yelds- yere.. identified , no actions were.

t.-ken to correct the deficiencies." ,
, ..

.:: a:. . - - .' - -.. .

All identified weld deficiencies were doctmented on Nonconformance Reports3

and either, re, worked to correct the deficiency or evaluated by the
Architect / Engineer for a use-as-is-disposition. -.

2. The reasons for the violation, if admitted;
. t: :: :-

.

-

The reasons for the, violation are, d,iscussed in the attached final report.
t- : : -- : :.- -

: ::: i t. . . . - . : . .
'3. The cprgective, steps that.,have,been, taken and the results achieved:

. --

e

Thecorry,ctive[teps,t'ha,thav,e. peen.f,akenandtheresultsachievedare
documented in the, a.ttached; final report.

-' - : . :. . . . . ..
- * : - -

4. The co,rrect.ive steps. that. will, be taken to avo,id further violations :
. .

.: c.t, : s- , s y. ~.v~*

The corrective steps. taken to avoid further violations are discussed in theattached fin,al , reports. ... . . . . . . . . .. .
i

:. . ...a r.. :; :t: v. . . : t . . . . . . . . . . . .5. The date when- full compliance will.be achieved:
.

/'
.

w . : . . . at. . . .:.. . . .
.

Corrective steps to resolve the safety-related structural steel welding( concern will be coinpleted by January 15, 1985.,

; . '

-
. - '.....
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KANSAS GAS AND ELECTRIC COMPANY

h4E ELE CT5W COwa**v

January 18, 1985ou~~t =oson-
..c a == .an = , =vcs a.=

l
|Mr. R.P. Denise, Director

Wolf Creek Task Force
U.S. Nuclear Regulatory Commission
Region IV
611 Ryan Plaza Drive, Suite 1000
Arlington, Texas 76011

KMLNRC 85-025
Re: Docket No. STN 50-482
Ref: 1) Interim Report KHLNRC 84-187, Jated 10/17/84

From GLKoester, KG&E, to DRHunter, NRC
2) Letter KMLNRC 84-238, dated 12/31/84

From GLKoester, KG&E, to RCDeYoung, NRC
Subj: Final 10CFR50.55(e) Report - Inspection of Welds

Dear Mr. Denise:

This letter provides the final report submitted pursuant to 10CFR50.55(e)
concerning innpections of structrual steel welding at Wolf Creek Generating

/ Station. Thiu matter was initially reported by Kansas Gas and Electric

Company (KG&E) on September 18, 1984, and supplemental information was
provided in Reference 1.

Reference 2 provided a comprehensive report which described the corrective
actions taken by KG&E to resolve this matter. As stated in the report KG&E
Corrective Action Request #19 was the corrective action vehicle initiated to
assure resolution of the concern and Corrective Action Request f19 has now

been closed. ;, ,
..

The report transmitted in Reference 2 also documented that part of the
corrective actions associated with CAR #19 included a review of other AWS
Welding to determine whether any similar concerns could exist in areas other
than structural steel. Only one other area was identified in which
additional investigation was required. This was in the area of electrical
equipment installation where the method of permanent installation is by
welding the equipment mounting frame to the foundations embeds. Daniel
Corrective Action Report 1-EW-0046 was initiated to document and track the
resolution of this concern,

i

The specific concern associated with CAR 1-EW-0046 is that not all shims
less than 1/4 inch thick were flush with the mounting frame as required by
the AWS code. The code requires that shim less than 1/4 inch thick be flush
with the frame and the size of the weld increased by the thickness of the

shim. Some equipment mounting frames were identified in which the shim was
not flush. This resulted in a situation where the shim carried the shear
load. A walkdown was performed to identify and document these
noncon formances. The rework associated with CAR 1-EW-0046 is in progress
and scheduled for completion prior to fuel load.

201 N. Market - W<ture, Kansas -Mad Address: PO. Bon 206 i Wctute, Kansas 67201 - Telephone: Area Code (316) 261~645 t

'
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KMLNRC 85-25~
Page'2

Please contact me or Mr. Otto Maynard of my staff if you have any questions
concerning this subject.

Yours very truly,

M
Glern L. Toester
Vice President - Nuclear

GLK: dab

xc: P0'Connor
HBundy
RODeYoung
WGuldemond

.
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KANSAS GAS AND ELECTRIC COMPANY>

P o. Bos 208 wxnda, Kansas 61201
v 6.cra.c c- .

,

l
,

January 21, 1985

Mr. Richard C. DeYoung, Director
Office of Inspection and Enforcement
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

,

KMLNRC 85-037
Re: Docket No. STN 50-482

") Ref: Letter KMLNRC 84-238 dated 12/31/84 from
CLKoester, KC&E, to RCDeYoung, FRC

Subj: Supplemental Response - EA 84-107

w) Dear Mr. DeYoung:

The Reference transmitted Kansas Gas and Electric Company's (KC&E)#'

response to the Notice of Violation concerning structural steel welding at
Wolf Creek Cenerating Station. Subsequent to the issuance of that response,
KC&E has determined that some of the corrective actions concerning the
installation of a few specific welds identified in Appendix D of the
response must be revised because the veld locations are inaccessible. The

w

EC&E Nanagemen t Plan has always been to install any missing weld (even if
not required to meet design allowables) unless the weld location was_,

inaccessible. In the event the location was inaccessible, the
Architect / Engineer would evaluate the joints on a case-by-case basis and
either disposition the joint for use-as-is (i.e., design allowables were met- s

in the as-built condition) or make a design change to meet the design
allowable stress. In any event, the design allowable stress would be
accomodated and the design changed to reflect the "as installed"
configuration. Therefore, in accordance with the KC&E Management Plan the

\/ usesing welds identified in Appendix D of the Reference have been changed to
disposition of some of the Nonconformance Reports associated with the
mis

as-is due to the inaccessibility of the weld location. Attachments A
and B provide revised rections of the initial response to reflect the final
disposition of the welds discussed in Appendix D.

The attached revisions include the following changes:

1. Editorial changes.

2. Revision of Section IV to reflect the closure of item la3
concerning Welder Qualification Procedures. This item was
open when the initial response was submitted.

3. Revision of sactions I through V and Appendix D to reflect the
number of joints reworked as a result of revised dispositions
as described above. It should also be noted that the total
number of joints evaluated was chanced from 2669 to 2670:due
to a counting error in the initial report on this subject.

|

' .cp56 W 6 Ci.Lf
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RCDeYoung
Page 2

4 Revision of Appendix D to reflect the final disposition of
specific missing welds.

Please replace sections I through V of the original report transmitted
by the Reference with Attachment A and replace Appendix D of the original
report with Attachment B. Please contact me or Mr. Otto Haynard of my staf f
if you have any questions concerning this supplemental response.

Yours very t ruly,
;

Glenn L. Koester
Vice President - Nuclear

CLK/keh,

,

i cc: P0'Connor (2)
WCuldemond,

KBundy'

RDMartin
.
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Attachment A to KMLNRC 85-037 |,
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ATTACHMENT A
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FINAL REPORT*

KG&E CORRECTIVE ACTION REQUEST NO. 19

TABLE OF CONTENTS
p
.

I. Executive Summary

|

II. Introduction,

,

III. Objective
,

.

IV. Discussion"of Findings and Corrective Actions
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I. CAR-19 EXECUTIVE SUMMARY

Because of deficiencies (i.e., undersize, undercut,. .) previously found
in fillet welds on ASME and Special Scope hangers, DIC performed a random
reinspection of structural steel fillet welds in February, 1933 in all "Q"
designated buildings in the Powerblock. This reinspection indicated that an
unacceptable percentage of structural steel fillet welds were deficient in
the Auxiliary, Control and Fuel Buildings. A Corrective Action Report (CAR
l-V-0029) was initiated by DIC to implement reinspection, and nonconformance
reports were generated to document and disposition deficiencies noted.

Subsequent to the issuance of CAR l-V-0029 it was determined, during che
course of document reviews in the Building turnover process, that Miscel-
laneous Structural Steel Weld Records (MSSWR's) could not be located as
procedurally required for all structural steel welds in "Q" designated

,

buildings. These missing USSWR's resulted in DIC issuance of CAR 1-C-0031. t

The concerns addressed in CAR's 1-V-0029 and 1-C-0031 as well as other
items listed in the " Introduction" section of this report caused KG&E
Construction Quality Control to initiate a limited inspection verification
program. Through this inspection program additional concerns were raised as
a result of the inspection verification results. These results identified
instances of missing welds which had no inspection records, two missing welds
which had inspection records, and welds with inspection records that did not
completely comply with project inspection and documentation criteria. The
results of the verifications combined with the missing weld inspection
records identified the need for a formalized action plan to fully. investigate
the concerns and formulate corrective action as necessary. To accomplish
this KG&E QA initiated Corrective Action Request 19, describing the concerns
and recommending corrective action on October 17, 1984. Based on the correc-
tive actions recommended by CAR-19 and additional actions deemed warranted in
support of the investigations, a Management Plan was developed to designate
the nature and extent of the investigations.

The Management Plan covered three basic categories of investigation and
evaluation. One category was a process of reinspection to identify and
evaluate actual hardware conditions in the field. A second category addres-
sed the programmatic aspects of Structural Steel erection through evaluation
of both construction ard quality program procedures. A third category
addressed related considerations such as other AWS Dl.1 applications, evalua-
tion of missing welds identified during the reinspections, evaluation of
acceptable inspection records completed for welds found to be missing, and
review and evaluation of surveillances , audits , and reports pertinent to AWS
welding. Although not initially in the scope of KG&E CAR-19, non-welding
related quality programs were reviewed for comparable programmatic deficien-
cies. In accomplishing this KG&E and DIC conducted an extensive progcam
assessment of the Piping, Hanger, Mechanical, Electrical and Civil disci-
plines to ascertain the adequacy of the construction and quality programs
instituted. This program assessment was conducted by KG&E and DIC Man 4gement
representatives, and concluded that a satisfactory level of confidence exists
to assure compliance of these to 10CFR50, the FS AR, ANSI N45.2, and design
and procedural requirements.

The intent of the program evaluation was to evaluate the various
construction and quality programs / procedures to determine their compliance to
the AWS D1.1 Welding Code and FSAR commitments. "'his evaluation included
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relevant aspects of the various related programs frora the initiation of
purchase orders for procurement of structural steel and welding materials, to
final installation and quality acceptance. The procedures for receiving,
storage and handling of materials were evaluated, as well as compliance of
procedures for training and certification of inspectors to ANSI N05.2.6 and
welder qualification to AWS requirements. The procedure reviews included a
thorough evaluation from their origination through subsequent revisions,
including an analys is to assure currer conformance to design document
requirements. No findings were noted that were determined to be contributing
factors to inadequacies in AWS Dl.1 applications, although some procedural
inadequacies were discovered and reconciled.

All other safety-related programs utilizing AWS welding were analyzed to
ensure that the root cause identified as the reason for previous acceptance
of deficient structural steel welds was not inherent, or impactive, to these
programs as well. The method of documenting weld inspections, control of
this documentation, and accountability to assure all required documentation
was retrievable was researched for AWS Dl.1 welding applications in raceway
supports, electrical equ,ipment, mechanical equipment, fire dampers, safety-
related HVAC ductwork and supports, miscellaneous steel and embed fabrica-
tion, and pipe whip restraints for assurance that problems similar to those
encountered in structural steel did not exist. Previously compiled infor-
mation including Construction Self Assessment Reports, KG&E QA Reports and
Surveillances, DIC QA Reports, DIC Project !!onitoring Program Audits, and DIC
Corrective Action Reports were reviewed to determine if the results of
previous investigations indicated other potential problem areas relevant to

i AWS Dl.1 welding. No findings were noted that could be considered to be
contributing factors to inadequacies in AWS Dl.1 programmatic applications .
An analysis of hardware installations for other project applications of AWS
Dl.1 welding identified one other area to be investigated for AWS welding
problems. This is in the area of electrical equipment installations where
the method of permanent installation is by welding the equipment mounting
frame to foundation embeds. DIC is addressing this potential problem on
Corrective Action Report No. 1-EW-0046.

Reinspection of field welds was conducted utilizing AWS Certified
Welding Inspectors who were also certified to the DIC Quality Program
requirements of ANSI N05.2.6. Inspections were performed in strict
compliance to r% inspection Verification Plan which established insoe ct ion
criteria and documentation reauirements, and was incorporated into._ an

_

existing DIC Ouality _ Procedure, QCP-VII-200. and appuri,ed_brD IL_ B echte 1,
,

, , ,

an'd w d..

DIC and .Bechtel research substantiated that DIC welders and welding
procedures applicable to AWS Dl.1-1975 welding of structural steel instal-
lations were satisfactorily qualified in accordance with AWS requirements.
Research by DIC and Bechtel resulted in assurance that the programs and
procedures for the purchase and control of weld filler materials used in AWS
Dl.1 applications were in compliance with AWS requirements, and were properly
implemented on s'ite.

The retrievability and control of ?!iscellaneous Structural Steel Weld
Records was choroughly researched, and a determination made that inadequate
implementation of DIC Construction procedures was the primary contributing
factor relative to retrievability and accountability problems in this area.
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An evaluation of the DIC Quality inspection training program demon-
' '.strated that this program and related ' procedures were in compliance to ANSI4

N45.2.6. Further investigation concluded - that Quality inspection training,

was appropriate and ' adequate during the structural steel installation time
frame. -

,

'
An evaluation of DIC Quality inspection procedures and criteria

applicable to the original structural steel installation / inspection period
revealed several procedural inadequacies. A thorough analysis of the

. omission ?f each inspection criterion of AWS D1.1 structural steel applica-
; tions was accomplished, with ,the conclusion that no adverse impact had

resulted from these procedural ' inadequacies relative to AWS D1.1 welding ,

'
inspection.

3

Inspection criteria to be used in the structural steel reinspection
activities was proc'edurally defined and training of all personnel completed

,

prior to ; reinspection initiation. Sufficient technical justification was
established by Bechtel to validate inspection of welds through a predeter-
mined maximum thickness of paint. An analysis of reinspection results

'

4'

determined the root cause of the previous acceptance of deficient structural
welds to be due to DIC inspection implementation dif ferences relative to,

| inspection vs.. reinspection techniques, and inadequate implementation of . ;
i applicable DIC procedures during original inspection efforts. These inspec-

'

tion implementation differences are discussed elsewhere in this report,<

referencing the Reedy, Herbert, Gibbons documentary included in the Appendix,
section VI.G.

,

Two joints '(each missing one weld) of the two thousand six hundred;

; seventy (2,670) reinspected (representing more than 11,000 welds) -had
| documentation reflecting the installation of these welds when in reality they
4' were not installed. Research revealed no evidence to indicate that either

was a- case of deliberate falsification. Additional investigations' did
'

indicate that human error was the cause of incorrectly documenting these
i nonexistent installations.
!

j Reinspection found that approximately two (2) percent of the inspected
_

welds were not ' installed as required-by design documents. These errors were
primarily due to craft / engineering confusion relative ~to' installation drawing
details and requirements. Failure to install these welds and materials,,

| although- in some cases determined to be significant in ~ impact - to stress
a llowable' calculations, would ~ not have resulted in material or structural'

. failure if left. uncorrected.

'

The total, number 'of joints subjected to the reinspection program was. two
thousand six hundred'. seventy (2.6709). ' These . joints were selected by.

Bechtel as structurally significant (See Appendix IV D) ~ with ~ the
distribution being: 694 in ; the Auxiliary - Building, 130u in the . Reactor

2
Building, 263 in'the~ Control Building 98 in the Diesel Generator Building,,

36 ' in . the ESWS Pumphouse, and ' 277 ~ in the Fuel Building. The reinsp'ection
.

documented an as found condition regardless ' of the weld acceptability. All4

results'were forwarded to Bechtel .in the form of inspection data sheets for*

evaluation. This evaluation was based -upon Bechtel's review of reinspection
" data accumulated and nonconformance reports '(NCR's)' generated. The evalua-
, tion for' structural' adequacy was made based ' upon .this cumulative data that

:

2
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reflected .the as-built condition of the structurally significant joints prior
,

t to any rework or repairs. - No deficiencies were identified, which if- left
| uncorrected, would have adversely affected the safe operation of the plant.

The results of this ' evaluation provides assurance that Safety Related A'45
D1.1-'structur.al steel-welding complies with all Quality criteria as specified
in the related design. documents, and is within the tolerances of acceptable

- deviation as determined by the Architect / Engineer

Joints that in .- the 'as-built condition were determined to exceed the
design allowable ,s* esses were all reworked unless prohibited by field'

. conditions. In ada.cion joints in which the design allowable stresses were
not exceeded in the as-built condition but were missing welds, were also
reworked unless prohibited by field conditions.
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II. INTRODUCTION TO CAR-19
!

A series of activities as identified below pertaining to weld inspection
at Wolf Creek ultimately led to the issuance of KGSE CAR-19 addressing AWS
Dl.1 Structural Steel welding concerns.'

^ In September, 1980, DIC initiated Corrective Action Report 1-M-0007 due
to improper inspection technique application, which required 100*. reinspec-

,

tion of all socket welds on small bore piping installed prior to June, 1980.
Subsequent to this reinspecti-t effort, DIC generated Corrective Action
Report ' l-W-0019 on August 17, .382, due to a significant quantity of fillet
weld discrepancies being identified, which required 100". reinspection of all
fillet welds on ASME and Special Scope piping hangers made prior to April 1,

,

j. 1981. DIC performed a random reinspection of structural steel fillet welds
in February, 1983, in all "Q" designated buildings in the Powerblock to
determine whether structural steel welds may have been deficient as a result
of the same root cause relative to CAR l-W-0019. It was determined from,

' these reinspection results that an unacceptable percentage of structural
steel welds were deficient in the Auxiliary, Control, and Fuel Buildings.

andj Thus CAR 1-W-0029 was initiated by DIC to implement reinspections, . thenonconformance reports were generated to document and dispositiona

deficiencies noted.

As a result of documentation review prior to building turnovers DIC,

! initiated CAR l-C-0031 in August, 1983, to document that Miscellaneous
Structural Steel Weld Records (MSSWR) could not be located as required b'y
procedures for all structural steel welds in "Q" designated buildings.

; Nonconformance Reports were generated to document missing MSSWR's in each of
these buildings.

.

KG&E and DIC site management held meetings in May, 1984, to further
discuss retrievability of MSSWR's and the problems that had been identifieda

I to date. Concerns were expressed through KG&E Quality First to KG&E
Construction Management regarding the acceptability of "Use-As-Is"
dispositions given to NCR's written as part of CAR l-C-0031's corrective
action in July, 1984, and KG&E Management requested DIC to generate a
revision to CAR 1-C-0031 in letter KWCLC 84-814 of July 30, 1984, in' response
to some concerns noted. Revision 6 to CAR l-C-0031 was generated by DIC in
response to KG&E's concerns.

KG&E Quality Assurance performed a detailed review of DIC CAR 1-W-0029
and 1-C-0031 in August, 1984, identifying numerous concerns to KG&E Construc-
tion. In response KG&E Construction began a documentation reconciliation'

task on August 13, 1984, to determine which safety-related structural steel*

welds did not have supportive MSSWR's.

On August 17, 1984, KG&E Construction Quality Control initiated an
' - Inspection Verification Plan to provide an accurate assessment of the

"as-built" conditions - of safety-related structural steel welds without
MSSWR's. DIC and KG&E' Management discussed revision 'of this inspection
program on August 30, 1984,

KG&E, DIC and Bechtel made a joint presentation to an NRC Task Force on
September 10, 1984, which identified the belief at that time that the problem
was one of document retrieval, and not a hardware problem. The NRC Task

;

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

-Force discussed the problems. with KG&E again on September 13, 1984, during
- which KG&E Management agreed to perform a sample hardware inspection of six
(6) randomly selected structurally significant joints in the Reactor, Fuel,
Control, Auxiliary, Essential' Service Water, and Diesei Generator Buildings.
This. inspection resulted in the discovery of missing welds and missing

,
'

structural members, which were reported to the NRC by KG&E under
10CFR50.55(e) on September 18,-1984 Subsequent meetings were held with NRC
Representatives . on September 25, 1984, and September 28, 1984, to status ,

! inspection efforts and provide information updates. An AWS Welding meeting .
' was held with the NRC on October - 19, 19S4, on site relative to - structural

. steel welding, with a follow-up meeting o.. October 22, 1984, in which KG&E'

Management discussed AWS structural steel welding concerns with the NRC.

On October. 17, 1984, KG&E' Quality Assurance issued CAR-19 to KG&E
Construction to obtain corrective actions associated with AWS Dl.1 structural.
steel welding. The findings addressed in CAR-19 included missing MSSWR's for

,

safety-related structural steel welds; deficiencies being identified in
; previously . accepted . structural steel welds,- missing structural welds or
j missing structural material; and documentation that a weld was inspected and
} accepted, but no weld was installed. ,

,

j KG&E and DIC Management - representatives subsequently developed a logic
7

. chart- to - organize resolutions relative to CAR-19's concerns, a Management
|

Plan to . implement corrective actions, and published a . CAR-19 Corrective~

Action Schedule to provide a means for tracking corrective action progress.;

!
- In addition,1KG&E Management contracted Lehigh University to review the

' problems associated with the structural welds in the structures at Wolf Creekr

I Generating Station. The results of their review is included-in Appendix VI.F
of this report.

!
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. III. CAR-19 OBJECTIVES

* To document a consolidated project plan for the identification, evalua-
- tion and resolution of problems. associated with Safety-Related AWS Dl.1
' Welding.
~ * To provide assurance, based on objective evidence, that AWS Dl.1 Welding

of Safety-Related-Structural Steel complies with all Quality Criteria as
specified in the related design. documents and -is within the -tolerances,

of acceptable-deviations as determined by the Ar6itect/ Engineer.

* To provide assurance that the documentation which supports the inspec-
'

tion of safety related structural steel welds is:

-- Available - Complete - Reflects appropriate information - Traceable to
the item or activity

* To evaluate supporting elements of the DIC Quality Assurance-Program to
ensure that those elements were adequately and effectively implemented
to demonstrate that the DIC welding of Safety Related Structural Steel,
HVAC Supports, Electrical Supports, Pipe Whip Restraints and any other
AWS Dl.1 safety related welding activities were in compliance with the
FSAR (i.e. AWS Dl .1 - 19 75 ) and the Design and Construction QA Program
Manual, Section 17.1.B.

* To evaluate DIC Construction / Quality programs in areas other than AVS'

; Dl.1 welding to determine. the potential of programmatic deficiencies.
.

f

[
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' IV. CAR-19, DISCUSSION OF FINDINGS AND CORRECTIVE ACTIONS

.

The.KG&E Management Plan for the resolution of CAR-19 was developed by
1 DIC and KG&E Management personnel to document a consolidated project plan for

the identification, evaluation and resolution of problems associated with
safety-related AWS D1.1. welding. The intent of this plan is te verify that
both the hardware and programmatic aspects of all . safety-related activities

j utilizing AWS Dl.1 welding are in compliance with the FSAR and the Design and
: Construction' Program Manual.

The logic chart for the resolution of CAR-19 was developed u illustrate
.

the approach to be used in providing the verifications needed for implementa-
'

tion of satisfactory corrective action. The Corrective Actions as described
in the KG&E Management Plan are identified in the flow of activities as
designated on the logic chart. The logic chart is' included as an attachment
to this report in the Appendix, section VI.B.

!

! Five (5) findings .were included in CAR-19. The detailed activities and

; investigative actions required .to implement each. Corrective Action are
delineated in the KG&E Management Plan. The process of corrective action for,

- each finding generated by CAR-19 entails multiple activities. Each finding
and it's respective corrective actions are discussed in detail in the
following. Supportive and/or investigatory documentation, for each finding as
discussed in this section is delineated in the Appendix, section VI.I.

,

Finding #1 of KG&E CAR-19 stated, "The results of the Document Reconcil-'

! . iation Task Force indicated the.t 1509 of 6816 MSSWR's for Safety Related( Structural Steel Welds ~are missing".
;

Six (6) corrective actions were prascribed as sppropriate for the
resolution of this finding and related concerns. These corrective actions.

were focused ' toward programmatic . evaluations , procedural criteria evalua-
tions, and a reinspection program utilizing certified inspectors. Followings

is each of the six .(6) corrective actions for Finding #1 with an analysis of
'

the investigative actions' taken and a summarization of each corrective
action's results in accordance with the KG&E Management Plan's directions.

Corrective Action la)*

" Based on DIC program- requirements assure that all of the welders and
welding procedures were qualified to AWS Dl.1."

This activity was subdivided into three elements of research. These
i elements included development of an ' AWS Dl.1-75' Attribute Checklist analyzing
2 individual attributes relative to the welding process. The checklist ' lists
J' all AWS requirements and com; ares those requirements with DIC ' Construction

Welding Procedure' requirements, in . each case citing explicitly how the
corresponding DIC procedure addresses separate AWS criteria. This checklist-

~

is conclusive data that provides evidence ~ of all AWS D1.1-75 criteria being
adequately addressed by DIC' Construction Welding Procedure,_CVP-506, " Welding'

i of Carbon Steel". An attachment to this checklist documents the procedure
review cycle for CWP-306, showing that each revision from 09/14/78 through'

.

the current revision dated 05/21/81 was consistently reviewed and approved by
the individuals designated that responsibility.'

;

-
.

__ _ _ _ _ _ _ _ _ _ _ _ - _______-___ - - ___ _ _ _ _ _ _ _ _ _ _ _ _ - - - _ _ -
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A second element of this activity was the statistical sampling of AWS
'

Velder qualifications in accordance with MIL-STD-105D. The total quantity of

| retrievable Miscellaneous Structural Steel Weld Records (MSSWR) applicable to
AWS welding was -initially identified to define the total population to be
used in selecting a sample size. A " Single Sampling Plan for Normal Inspec-
tion" was utilized, randomly selecting MSSWR's for review of welders' quali-
fications. This sample included a variety of welders, a variety of AWS

i welding procedures, a representative sample of welders during the 1978-1984
time frame, and sampling from welders working in all Powerblock buildings.
Identification of welders was taken from the MSSWR's and welder qualificatie-
records (W-105). These were then reviewed to assure that each welder wa.i

; qualified to the weld procedure entered on the MSSWR at the time of weld
; installation.

| A sample size of two hundred (200) was selected as being most represen-
! tative, given- the previous considerations. Based upon Table II-A of

MIL-STD-105D, DIC desired a ninety-six percent (9e*) Acceptable Quality Level
(AQL). This AQL accepts fourteen (14) rejectable units from a sample of two;

hundred (200), and rejects the entire population when the fifteenth (13)
,

rejection of the sample is observed.

Research performed by DIC Welding Engineering revealed thirteen (13)
incorrect entries on MSSWR's, with only four (4) of these considered "rejec-
table" due to the nature of the discrepancies. All thirteen discrepancies;

i were due to incorrect entries being made on the MSSWR, with nine (9) of the
j thirteen having- the weld technique entered as N-1-1-A-6 rather than
! N-1-1-A-6A. These two weld techniques were evaluated by DIC Welding Engi-

neering by comparison of attributes and essential variables, and it was'

determined that no adverse impact existed. The four (4) entries considered
! rejectable were due to welders incorrectly entering a welding procedure
j number for which they were not qualified on an MSSWR.

. A Nonconformance Report, ISN 20984CW, was generated to document all
I thirteen (13) discrepancies noted, and was recommended for a "Use- As-Is"

disposition by DIC Welding Engineering. This Nonconformance Report has been
; reviewed and disposition concurrence received fron Bechtel, closing the NCR.

The third element 'of this activity was a review by Bechtel of DIC Welder1

Qualification Procedure and the DIC Welding Procedure Specifications to
' assure compliance to AWS Dl.1-75.

Bechtel reviewed D1C Construction Welding Procedure, CWP-502,
" Qualification . of Welders", all revisions up to and including Revision 19.
This review- indicated full compliance with . the AWS Dlil-75' for revisions 1

3 through 18. Kowever, Revision 19 does not strictly comply with AWS D1.1-75
in the following areas. Nonconformance Report ISN21472MW was generated to

,

1 document these deviations 'and was ' dispositioned "Use-As-Is" by DIC Welding
i Engineering. Support for this disposition was generated by DIC Corporate
.

Welding Engineering as well as by AWS.
I

1

$.
A

1

,

I

|
.
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Bechtel randomly selected Welding Procedure Specifications (WPS) from
MSSWR's applicable to structural welds in the 1978-1984 time frame. The
review of the WPS' indicated full compliance with AWS DI.1-75 t. . t h one
exception, undercut criteria, which wa; allowed by the Wolf Creek Final
Safety Analysis Report, Revision 0, October, 1979. Three of the WPS'
permitted undercut to be acceptable provided the depth did not exceed 1/32
inch, which is a relaxation of AWS DI.1-1975 undercut criteria.

The exception to the AWS Dl.1-75 undercut criteria exists in Revision 0
of the Wolf Creek Final Safety Analysis Report, Section 3.8.3.6.3.3, dated
October, 1979, and was also added by a revision to Bechtel Civil Specifica-
tien C-122 and C-132, the design specifications applicable to the structural
steel connections in the CAR-19 reinspection program. Based upon these facts
the Bechtel Material and Quality Services Department (M&QS) determined that
the WPS' used during erection / installation of structural steel members did
comply with AWS Dl.1-75. Paragraph 1.1.2 of AWS Dl.1 defines the " Engineer"
as the duly designated authority who acts for and in behalf of the Owner, and
the exception to AWS undercut criteria was documented in the FSAR to comply
with this paragraph.

It is Bechtel M&QS' conclusion that the review of the DIC WPS' and
supportive documentation demonstrates that the welding procedures used by DIC
during structural steel installation did comply with the AWS D1.1-1975
Structural Velding Code Edition when used concurrently with supportive design
documents and the revisions to the FSAR.

l In conclusion, the three elements of analysis included in the research
performed on Activity la offer assurance that all DIC welding procedures were
qualified in accordance with AWS Dl.1-75 requirements.

Corrective Action Ib)

" Review the DIC Program for the purchase and control of filler material
to ensure that only acceptable filler material was used in safety related
welds. Assure that both safety related and non-safety related filler
materials were properly controlled to preclude improper applications."

This activity was divided into two elements of research, those being;
the DIC review of procedures for the purchase and control of filler and base
materials, and Bechtel's review for the purchase and control of filler
materials.

DIC Civil Engineering performed an in-depth review of the DIC Program
for purchase of structural and miscellaneous steel and found the DIC Program
to be in accordance with the requirements of Bechtel Specifications
10466-C-121 (Purchase of Structural Steel), and 10466-C-131 (Purchase of
Miscellaneous Steel). These specifications and their respective DIC
procedures were found to adequately address applicable requirements for
assuring correct material specification, grade, marking, traceability and
other Quality Assurance requirements. In addition these specifications and
procedures provide for buyer verification of any or all of the established
specification requirements.
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The DIC procedures applicable to procurement activities are as follows:

AP-VII-91 Development and Approval of Bidders List

AP-VII-02 Requisitioning of Daniel Procured Materials, Equipment
and Service

AP-VII-03 Sid Requests

AP-VII-04 Receiving and Processing Bid Proposals

AP-VII-05 Issuing Purchase Orders and Change Orders

During a self-initiated KG&E review of safety-related procurement
records in January, 1984, several cases were identified in which DIC purchase
orders did not comply with all A/E specification requirements. As a rcsult
of these findings, DIC initiated a Corrective Action Report (CAR) 1-G-0036,
to perform a complete review of all purchase orders to verify compliance to
specification requirements. This investigation encompassed the review of
five hundred thirty-six (536) safety-related purchase orders to assure
hardware and documentation to be in compliance with specifications. Any
discrepancies identified during th,is review were documented on Nonconformance
Reports for resolution by DIC, KG&E and the A/E. Those nonconformances ,

identified relative to structural steel were determined to be all documenta-
tion related with no hardware impact. All corrective actions were completed,
all Nonconformance Reports resolved and closed, and Corrective Action Report
1-G-0036 was closed on 05/24/84.

DIC Civil Engineering accomplished a detailed study of the control and
issuance of base materials applicable to structural steel installations.
This review was based upon a thorough analysis of material control require-
ments for this application in the following DIC procedures:

AP-VIII-02 Material and Equipment Receiving

AP-VIII-03 Identification, Marking and Inspection

AP-VIII-04 Receiving Discrepancies

AP-VIII-05 Material Storage and Control

AP-VIII-07 Material Issue

QCP-IV-111 Erection of Structural Steel and Pipe Whip
Restraints

WP-IV-111 Structural Steel and Pipe Whip Restraint Erection

_ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ - _ _ _ _ _ _ _ _ _ - - _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _
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This review investigated such areas as the use of Structural Steel
Fabrication Requests, requisitioning and issuance of the material to craft
for erection, maintenance of traceability through heat number trans fer for
material that is divided, and documentation of this heat number on permanent
plant records. DIC Civil Engineering's research concluded that acceptable
control and utilization of base materials is maintained through DIC programs

and procedures.

Bechtel's Materials and Quality Services Group furnished information
based on their research to ensure that the DIC Procurement program had in
fact resulted in the proper filler material being purchased and subsequently
utilized in structural steel installation activities. This review was
documented in attachments to a letter from B. W. Bain of Bechtel Materials
and Quality Services to Gary Stanley on 10/16/84 This analysis entailed the
following activities: (1) A review of purchase orders / certified material
test reports for conformance to AWS Dl.1 requirements to verify that all heat
numbers for welding filler material are acceptable for structural steel
installations, (2) A comparison of all E7018 weld rod heat numbers issued to
the DIC Rod Room during the time frame of structural steel installation /
erection to verify that correct filler material was used, (3) A review of the
DIC weld filler material issuance control procedure / program to ascertain that
welders were only issued filler material for the welding procedures to which
they were qualified, and applicable to the work being performed.

The results of these investigations were positive, with no discrepancies
being found. This effort further substantiates that correct weld filler
material was utilized in structural steel erection. DIC Welding Engtneering

,

reviewed the procedural details relative to issue of weld filler , materials,
identifying the control of filler materials explicitly for field issue as
well as test shop issue. This review indicates that control is adequate,
with supportive documentation, thereby assuring proper filler material issue.
DIC Welding Engineering also noted that Quality Inspection performed, as
required by DIC Construction Procedure QCP-VII-200, Ins'pection of Welding
Process, random surveillances of welding process attributes. Among the
attributes covered by this surveillance are that filler material control is
implemented according to applicable welding procedures, and that the welder
is currently qualified to the weld technique to be employed.

DIC Welding Engineering performed a review of the specification and
procedural requirements relative to the' purchase, issue and control of filler
materials. It was determined that only E7018 electrodes have been used in
AWS Dl.1 applications, as required by all site AWS Dl.1 welding , techniques.
All E7018 electrodes purchased by DIC are required to conform to AWS A5.1
(Specification for Mild Steel Covered Arc Welding Electrodes). To substan-
tiate this fact DIC Welding Engineering performed a review of all purchase
orders that involved E7018 electrodes. All these purchase orders were proven
to have adequate documentation to justify that the electrodes conform to AWS
spscification AS.I.

Based upon procedural requirements, weld filler material issue controls,
and random Quality Inspecti.n surveillances, assurance has been provided that
only acceptable filler mate ials havn been utilized and enat control has been
as required for all AWS D 1 applications.
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Corrective Action Ic) ,

" Evaluate the adequacy of the DIC inspection criteria and procedures to
determine if these elements could have adversely impacted the inspection
results. Document and provide this evaluation to KG&E QA for review prior to
inspection implementation. Any changes in inspection criteria and procedures
shall be provided to KGSE QA for review prior to implementation."

This activity was divided into two elements. The first element was a
r view of DIC weld inspection criteria contained in QCP-VII-200 The
faspection criteria was reviewed to determine compliance with AWS D1.1-75 and
Bechtel Specifications 10466-C-132. The second element was to evaluate the
results and determine if these elements could have adversely impacted the
inspection results.

An AWS D1.1-75 and Bechtel Specification attribute checklist was
developed by DIC Quality Engineering. Inspection criteria defined in
QCP-VII-200, Appendix II was reviewed in accordance with the checklist. The
review indicated that currently QCP-VII-200, Revision 20, meets or exceeds
the inspection criteria as delineated in AWS D1.1-75 and the Bechtel
specifications. The review of the QCP-VII-200 procedural history revealed
most criteria was presented verbatim from AWS or the Bechtel specification.
Other criteria, although not verbatim, was interpreted as being in compliance.

with AWS and the Bechtel specification. The review did indicate four (4)
areas of inadequacy. The following is a list of these areas and the time
frame affected:

1) Oversized Welds - 4/18/78 - 5/2/84 (Revisions 2 - 19)

Inspection criteria for oversized welds was not delineated in-
QCP-VII-200 during this time frame.

2) Convexity - 3/30/77 - 1/18/83 (Revisions 0 - 15)

During the time frame 3/30/77 through 12/15/81, QCP-VII-200
required the Quality Inspector to utilize the Weld Technique
Sheet for compliance. During the time frame 12/15/81 through
1/18/83, OCP-VII-200 required: " Fillet welds may be slightly
convex / concave." During the entire period, the following
criteria was not delinected in QCP-VII-200 or the Weld
Technique Sheets. "Except at outside corner joints, the
convexity shall not exceed the value of 01S plus (+) 0.03
inches where S is the actual size of the fillet weld in
inches."

3) Cracks - 12/15/81 - 5/26/82 (Revisions 9 - 11)

Inspection criteria for cracks was not delineated in

QCP-VII-200 during this time frame.

'
4) Lack of Fusion - 12/15/81 - 09/22/83 (Revisions 9-16)

Inspection criteria for lack of fusion was not delineated in
QCP-VII-200 during this time frame.

An evaluation was pe r fo rmed to determine if these procedural
inadequacies could have adversely impacted the inspection results. The
following is the results of the evaluation:



.

14 of 33

1) Oversized welds: Bcchtel Specifications 10466-C-122 and
10466-C-132 were revised 4/18/78. This revision required
oversized welds not to exceed 100*. or 3/8" greater than
. specified, whichever is less. During a civil retrofit review
of Bechtel specifications and DIC procedures, this procedural
inadequacy was identified. Nonconformance Report ISN 16988CW
documented this deficiency and resulted in a recommended
disposition of "Use-As-Is". Based on Bechtel's concurrence
with this disposition, the omission of this item is considered
to have no adverse impact to inspection results.

Bechtel specifications required welds to meet2) Convexity -

convexity limits as delineated by AWS Dl.1 until 12/08/82.
Af ter this date, Bechtel specifications altered the convexity
requirement by stating that fillet welds need not satisfy
convexity limits of AWS D. l. l. DIC Procedures have delineated
criteria as "we!ds may be slightly concave / convex". Based on
procedural control and the relaxed specification criteria,
this item is considered to have no adverse impact te inspec-
tion results.

3 & 4) Cracks and Lack of Fusion - Inspection criteria for cracks and
lek of fusion were inadvertently omitted during general

; revision from DIC inspection procedures on 12/13/81. The
'

criteria was reinstated in site procedures on 3/26/82 for
cracks and 9/22/83 for lack of fusion. The absence of this

k' criteria occurred af ter the completion of main frame struc-
cural steel erection (5/81). However, to establish that theres

was no impact in other AVS Dl.1 applications due to the
omission of these items, twenty-six (26) DIC welding inspec-
tors were interviewed. These interviews were used to

determine the following:

1) Procedures used for training and inspection.

2) Inspection attributes addressed during training.

3) Inspectors' awareness that cracks / lack of fusion criteria
was omitted from procedures for a period of time.

4) Did inspectors inspect / reject welds for cracks and lack
of fusion?

The inspectors interviewed had inspected structural steel welds as well
as HVAC and electrical support welds during the time frame in which the
procedural deficiencies occurred. In all cases inspectors indicated that
they had inspected / rejected welds for cracks and lack of fusion. Inspectors
were aware of the procedural deficiencies, however, they continued to
inspect / reject for cracks and lack of fusion. This is further substantiated
based on re-inspection results conducted on structural steel. The rejection
rate for cracks and lack of fusion is minimal when compared to the total
number of welds inspected. .

In conclusion, the review of weld inspection criteria utilized during
the history of this project did indicate areas of procedural deficiencies.
However, based on the above information, it has been determined that these
inadequacies did not result in generic inadequacies in AWS Dl.1 welding.

_ _ _ _ _ _ _ _ . _ - _ _ _ _ _ _ - - . _ - - _ - - _ _ _ - - _ _ - _ _ - _ _ _ _ _ - _ _. _ _ - __ -- - _ - - _ _ _ _ _ _ _ .
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Corrective Action Id)

"Obtain a documented evaluation to determine the vclidity of inspections
performed with the presence of paint on the weld."

This activity was divided into three elements: obtain information from
other utility /AE's that have developed a validation plan, with a subsequent
review by DIC Welding Engineering and Bechtel and the addition of s ite
specific requirements and justification, and Bechtel's submittal of a
' position letter' to KG". for approval.

DIC Management obtained information from Carolina Power & Light Co., and
Ebasco Services Incorporated relative to the validity of inspections per-
formed with paint on the welds. This information was utilized by Bechtel in
conjunction with their additional research to establish an A/E's position to
KG&E. In summary, this position, more explicitly defined in letter BLKES-
1348 from C. ft. Herbst to G. L. Fouts, is: "With the exception of a number
of attributes, fillet welds which have been coated with up to four (4) mils
of primer and in some cases, up to an additional ten (10) mils of topcoat can
be visually inspected to the AWS D1.1 acceptance criteria. Those attributes
which cannot be fully evaluated are of little or no concern on the structural
steel at WCGS." .

This letter was submitted to KG&E, and subsequently KG&E discussed the
validity of inspections performed with paint on welds with NRC representa-
tives. KG&E Nuclear Plant Engineering reviewed letter BLKES-1348, concurring
with the position stated by Bechtel in their letter KNPLKVC 84-065 of
November 13, 1984.

Corrective Action le)

" Utilize personnel certified to ANSI N45.2.6-1978 for the inspection of
safety related structural steel welds. Inspections shall be performed in
accordance with the DIC Quality Program and training shall be performed and
documented to assure that inspectors are cognizant of the DIC Quality program
requirements."

This activity was divided into three elements. The first element
required incorporation of the CAR-19 Inspection Verification Plan into DIC
Construction Procedure QCP-VII-200, " Inspection of Welding Process". The
second element required inspection personnel to be certified in accordance
with the DIC certification program and ANSI N45.2.6-1978. The third element
defined that the inspectors' site specific qualifications would be limited to
the reinspection of structural steel welds in accordance with QCP-VII-200.

The Inspection Verification Plan was developed through the combined
efforts of DIC, KG&E, and BPC personnel. Revision 0 was reviewed and
approved by KG&E Quality Assurance on 10/19/84. Although Revision 0 to the
Inspection Verification Plan in QCP-VII-200 was not issued until 10/19/84,
some inspections were performed prior to this date by personnel qualified to
accomplish these inspections. The same inspection criteria was utilized in
these efforts, and all parsonnel performing these inspection functions were
evaluated to ascertain their qualifications to be concurrent with the later
certification requirements for KG&E CAR-19. Further discussion of these
personnel is included in this discussion of Corrective Action le) on the

- - - _ - _ _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ - _ _ _ _ _ _ - _ _ - _ - _ _ _ _ _ _ - - _ _
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following pages. A meet .ng was held with the Quality Inspection personnel on
10/20/84 to discuss the Impact of the Inspection Verification Plan on their
activities and to ensure their understanding of the plan. As a result of
this meeting, a new revision, Revision 1, was issued to incorporate inspector
feedback and KG&E Quality Assurance comments. Revision 1 of the Inspection
Verification Plan was then incorporated 'into DIC Quality Procedure
QCP-VII,200 with Procedure Change Notice 014 On 11/2/84 KGSE Quality
Assurance, DIC, and BPC personnel held a meeting to address KG&E Quality
Assurance concerns on gouges. Subsequently Revision 1 to PCN-014 was issued
to incorporate these concerns into .he Inspection Verification Plan.

.

It was decided that all personnel performing inspection verifications
under the CAR-19 Inspection Verification Plan should not only be AWS
Certified Welding Inspectors, but also be site certified under ANSI
N45,2.d-1978.

ANSI N45.2.6-1978, Section 3.5.2 makes the following recommendations for
education and experience when certifying Level II personnel:

1. One year of satisfactory performance as a Level I in the
corresponding inspection, examination or test category or
class, or

2. High School graduation plus three years of related experience
in equivalent inspection, examination, or testing activities,
or

'

3. Completion of college level work leading to an Associace
Degree in a related discipline plus one year related
experience in equivalent inspection, examination, or testing
activities, or

4. Four year college graduation plus six months of related
experience in equivalent inspection, examination, or testing

~

activities.

When considering the certifiability of candidates, DIC management
ensured that all personnel met the recommendations of section 3.5.2, ANSI
N45.2.6-1978.

~A training program for inspectors was established on 10/17/84 The
program consisted of self study material covering the following subjects:

1. Quality Orientation

2. DIC Administrative Procedure AP-VI-02, "Nonconformance Control
and Reporting"

3. The KCSE CAR-19 Inspect ion Verification Plan (PCN 014 to
QCP-VII-200)

Additionally, a meeting was held on 10/20/84 with the inspectors to
explain the contents of the Inspection Verification Plan, and to answer any
questions they might have about the program. In order to ensure the
capability of each candidate, a Field Practical Examination was also
administered.

- _ _ _ _ _ - _ - _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ - - _ _ _ - _ _ _ _ _ _ - _ _ _ _ _ - _ _ _ _ _ . _ - _ _ _ __ _ ._ _ _ _ _ _ _ _ _ _ _ _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - .
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Certification files were compiled on each inspection candidate and are
available for review in DIC Quality Training. Each file contains a copy of
the inspectors resume' , a signed copy of the Education / Experience evaluation
form, a copy of the inspector's eye examination, the document of certifica-
tion, the field practical examination, and the letter of recommendation.
Additionally there is a training summary documenting the completion of
required training and the training conducted on DIC Quality Procedu*e
QCP-VII-200, PCN-14, Revision 0 and Revision 1.

Each certification file was reviewed by the DIC Quality Training
Supervisor to ensure all candidates met the recommendations cf ANSI
N45.2.6-1978. Each file was again reviewed by 'the DIC Project Quality
Manager (DIC's Certifying Authority) prior to the signing of the Document of
Certification. The completed certification files were audited by KG&E
Quality Assurance with no findings.

Eleven (11) personnel (Inspectors A through K) were involved in
Structural Steel Inspection Verification prior to the issuance of KG&E
CAR-19. These personnel were attached to DIC Engineering and were qualified,
but not certified prior to the issuance of KG&E CAR-19.

In addition to the eleven (11) personnel above, an additional eleven
(11) personnel (Inspeccors L through V) were involved in Structural Steel
Inspection Verification after the issuance of KG&E CAR-19. The certification
status is given below:

.

i

4

C_________.__..___...._.__-___._-__
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INSPECTOR STATUS

( 1) A Certified

( 2) B Certified

( 3) C Certified

( 4) D Certified

( 5) E Certified

( 6) F Q"alified*
( 7) G Qualified *

'

( 8) H Certified

( 9) I Certified

(10) J Certified,

(11) K Certified

(12) L Certified

(13) M Certified

(14) N Certified

(15) O Certified

(16) P Certified

( (17) Q Certified '

(18) R Certified

(19) S Certified

(20) T Not Qualified **
(21) U Certified

(22) V Certified

NOTES:,

* Personnel who were involved in Structural Steel Inspection
Verification prior to the issuanae of KG&E CAR-19, but were not
involved in Inspection Verifications after the issuance of KG&E
CAR-19 were investigated and, qualified, but were not' certified as
they had already ,left the site or were assigned to other
non. inspection related activities.

Several attempts were made to verify Inspectar T's experience after.**

he left site. DIC Quality Training was unable to verify enough
experience to qualify Inspector T's to ANSI N45.2.6-1978. All of
Inspector T's work was reinspected by certified personnel.

Corrective Action If)

" Perform a 100*. reinspection of all structurally significant safety.

related structural stent welds. The identification of " structurally
significant" welds snall be made by the Architect - Engineer."

_ _ _ _ _ _ _ _ _ _ _ - _ - _ _ - _ _ _ _ _ _ _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - _ _
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" Structurally significant" joints were defined by Bechtel as all field
welded joints which support or potentially support safety related equipment
and building components for the purpose of this Corrective Action activity.
This basically included all field welds on structural and miscellaneous steel
with the exception of handrail, toeplates, grating, checkered plate, stairs,
ladders and monorail supports. These are non-Q items which typically see
significant service loads during the construction process. Some are
designated as II/I, however, II/I seismic loads are considered to be less
severe than service loads. Monorails have been load tested as part of
startup procedures, and were therefore not included in the scope of -tructur-
ally significant items requiring reinspection. The joints were se.ected by
Bechtel based on a review of erection drawings prepared by the structural and
miscellaneous steel fabricators s'd a review of Field Change Request (FCR's),
Nonconformance Reports (NCR's), Construction Variance Requests (CVR's) and
Structural Steel Fabrication Requests determined applicable.

The DIC Nonconformance program, as defined in DIC Construction Procedure
AP-VI-02, "Nonconformance Control and Reporting", was utilized to obtain and
document a suitability for service evaluation of welds' that were inaccessible

,

due to physical location or embedment in concrete. All deficiencies identi-
fled during reinspection activities performed in accordance with Procedure
Change Notice - 014 to DIC Construction Procedure QCP-VII-200 were identified
on nonconformance reports for further dispositioning and. resolution.

Bechtel performed a case by case evaluation of each structurally
significant joint inspected according to the data furnished on Inspection
Data Sheets and nonconformance reports. Their evaluat ion provided a
determination of whether each structurally. significant joint's as-built
condition met design allowables, wnether the as-built condition was a
significant deficiency in accordance with 10 CFR 50.53(e), and whether any
rework or repair to each joint was required.

The following is a statistical summary of the evaluation completed by
Bechtel on all structurally significant joints:

%,

t

t

'?<
_ _ . _ _ _ _ _ _ - - _ _ _ _ _ - - _ _ _ _ _ _ - - - _ - - _ _ _ - - _ _ - _ _ _ _ _ - _ _ _ - - _ - . _ _ _ _ _ - _ - ._. ._ _ _ - - - _ - _ . _ _ . - - - _ _ _ _ _ _ _ _
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TOTAL AWS WELDING

INSPECTIONS AND ENGINEERING EVALUATIONSo

JOINTS ADDITIONAL SIGNIFICANTLY

TOTAL JOINTS JOINTS REQUIRING JOINTS TO BE DEFICIENT JOINTS

BUIIDING JOINTS INSPE2TED EVALUATED REWORK (1) REWORKED (2) (10CFR50.33(e) )

AUXILIARY 694 694 694 8 40 0 .

'

REACTOR 1300 1300 1300 69 10 0

CONTROL 265 265 26S 3 14 0

DIESEL

GENERATOR 98 98 98 2 1 0

FUEL 277 277 277 0 2 0

ESWS

PUMPHOUSE 36 36 36 0 0 0'

TOTAL 2670 2670 2670 82 67 0

(1) DESIGN ALLOWABLE STRESSES ARE EXCEEDED IN THE AS-BUILT CONDITION

k

(2) DESIGN ALLOWABLE STRESSES ARE NOT EXCEEDED IN THE AS-BUILT COND1-
TION. THESE JOINTS ARE BEING REWORKED PER KG&E MANAGEMENT DIREC-
TION TO INSTALL MISSING AND UNDERLENGTH WELDS UNLESS PROHIBITED BY
FIELD CONDITIONS.

Finding #2 of KG&E CAR-19 stated,' "An Inspection Verification ef fort of
safety related structural steel welding, undertaken by AWS certified weld
inspectors identified several areas of deficiencies. These deficiencies are
categorized ss: undersized welds, weld defects, incorrect configuration,
weld underrun, and weld undercut."

One (1) corrective action was determined to be ' appropriate for
resolution of this finding, although this primary corrective act ion was
subdivided into seven (7) research/ data accumulation activities.

Corrective Action 2a)

" Determine and document the " root cause" of the previous acceptance of
deficient structural i.e lds . Analyze the HVAC Support, Electrical Support ,
Pipe-Whip Restraint and any other safety-related program utilizing AWS D1.1
Welding to ensure that the same " root causes" inherent in the structural
steel welding program were not generic to other programs."

This summary reviews activities 2a-1 through 2a-7 of CAR-19 to determine
~

-the root cause of the previous acceptance of deficient structural welds and
analyzes those root causes to determine if they were inherent to other
safety related programs utilizing AWS DI.1 welding.
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|

! A review of DIC Quality procedures was performed by Quality Engineering
| to determine if any historical procedural inadequacies could have been a

contributor to " root cause". Although some historical deficiencies in
l inspection criteria were found to have existed, research demonstrated that

some of the procedural inadequacies occurred after the vast majority of
structural steel erection activities had been completed. Interviews with 4
. ample of Quality Inspectors revealed that inspectors were cognizant of the
omission of two other criterion (lack of fusion and cracks) during an appli-

,

| cable time frame, but inspected for these deficiencies in spite of their
j omiss ion. Based upon this cumulative research procedural weld inspection

inadequacies are not considered to be contributors to " root cause" of
previous acceptance of deficient structural welds.

| DIC Inspection training and certification procedure AP-VI-01 was used to
| train and certify Quality inspection personnel during the structural steel
! erection time frame. This procedure was analyzed to verify compliance to

ANSI N45.2.6-1978, and was found to be in accordance with ANSI requirements.
An evaluation of ANSI N45.2.6 requirements revealed that DIC procedure
AP;VI-01 was in full compliance to ANSI requirements for the structural steel
erection time frame and through all subsequent revisions to date.

The " root cause" of the previous acceptance of deficient structural
welds has been determined to be due to inspection implementation and
inadequate implementation of related procedures. Each of these contributing
factors has several facets that are considered to be partial reasons for

' " root Cause".,

|

Differences in inspection techniques and consideration of inspection
attributes for the original inspection time frame vs. the CAR-19 reinspection

| time frame are definite root cause contributors. The differences indicated
are common to the nuclear construction industry and have been recognized as
prevalent at many projects. A white paper documentary prepared by recognized
nuclear construction consultants Reedy, Herbert, Gibbons and Associates, Inc.

[ dated August 11, 1983, clearly defines the subject dif ferences during their
in depth analysis of weld inspection on nuclear sites. (See Appendix IV.G)

The differencea cited, inspection technique and inspection attributes,
are addressed in section I of this white paper, " Continuous Measurement of
Fillet Welds". The paper states that until about 1980 accepted inspection
practice did not entail 100*. physical measurement of each inch of welding,
but rather depended upon individual inspector's evaluation of the weld's
acceptability. Around 1980 QA/QC Inspectors began using fillet weld gauges

| to measure each inch of fillet weld to verify that the specified minimum weld
'

size was met for the continuous length of weld. This physical measurement
gradually replaced the previous accepted practice of visual judgement. The
paper concludes that there has been a progression of the practice of
physically measuring each inch of t eld to a serious extreme.

The documentary cites that there is no requirement either in the ASME
Section III Code or AWS D1.1 Standard to continuously measure the full length
of fillet welds. Both ASME and AWS permit deviations from minimum size
fillets as documented in ASME NB/NC/ND 4427 and paragraphs 8.15.1,7 tnd-

9. 25.1. 7 o f AWS D1.1. The paper further contends that inspections can and
should be made on a random basis to determine nominal sizes with no detriment
to safety. Additional sections of this documentary address " Undercut
Provisions of AWS D1.1" and " Encroachment on Minimum Thickness" with similar
conclusions.

_ - _ - _ . _ - _ _ - _ _ _ _ _ - _ _ - -_____ _ _ _ . _ _ _ _ _ _ _ _ _
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DIC research has shown that the inspection technique implemented during
erection / inspection of structural steel at Wolf Creek was in accordance with
common industry practice as stated in the previously referenced documentary.
Inspectors were of the understanding that visual judgement was acceptable
as an inspection technique in checking for nominal weld size, and that' visual
evaluation rather than 100*. physical measurement of fillet welds was accep-

; table for assuring that welds met visual inspection attributes.

Given these considerations, one should expect a reinspection program
using current applicable techniques to find deficiencies in welds previously
accepted. The reinspection technique is one of 100*. physical measurement of
all attributes applicable rather than the visual judgement initially employed
as acceptable during the structural steel erection time frame.

With the previous considerations in mind, an examination of the weld
deficiencies identified during reinspection and their relative significance

'

to the overall integrity of the initial inspection effort is in order.'

The scope of the CAR-19 reinspection ef fort identified two thousand six
hundred seventy (2,670) joints requiring reinspection. Of the two

thousand six hundred seventy (2,670) total joints, two thousand eight
hundred seventy (2,870) welds exaibited discrepancies of the more than
eleven thousand (11,000) welds reinspected according to procedure
QCP-VII-200, Procedure Change Notice 14. Each weld reinspected could have
potentially contained five (5) categories of deficiencies according to the
method utilized for tracking during the CAR-iv program, enose being:

( undersize, defects (cracks , lack of fusion, incomplete penetration, overlap,
slag inclusions, porosity, craters), underrun, undercut and configuration.
Of the two thousand six hundred seventy (2,670) structural joints in-
spected, the following quantities of weld deficiencies were noted by cate-
gory: 1,061 undersize, 330 defects, 476 underrun, 107 undercut, and 1,562
configuration.

The quantities of deficiencies noted for the three categories following
are minor based upon a percentage comparison to the total number of welds
reinspected. The approximate percentages for each of these three categories
are, underrun 4*., undercut 1*. , defects 3 *. . These percentages are within
expectations considering reinspection emphasis and the previously noted
differences in inspection technique and accepted inspection practice.
Further statistical analysis revealed a majority (more than 60*) of the welds
rejected for undercut discrepancies to be in excess of the 1/32" allowable
undercut criterion by less than 1/16". A majority (approximately 60*.) of the
welds found to be underrun were underrun by less than 1/2". An analysis of
the attributes contained within the ' defect' category revealed only small
quantities in each. Based on the above statistical analysis the discre-

~

,

pancies identified in the categories of underrun, undercut and defects are
not considered to be contributors to the root cause that previously accepted
wolds were found deficient upon reinspection.

The quantity of welds rejected that did not meet the minimum leg size
as specified on the design document, or exceeded the code allowable 1/16
inch undernize for less than 10*. o f the length of the weld, represents a
percentage of 9*. deficiencies for the total welds inspected. Discussions
with D!C inspection personnel and Quality Management aware of approved
inspection practices utill:ed during the structural steel erection time frame
indicated that inspection methods were similar for this period to

- _ - _ _ _ ___ _ _ - - _ _ __
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those described in the previously addressed documentary by Reedy, Herbert ,
Gibbons and Associates, Inc. Of the welds identified as being undersize,

. more than 90% were undersize by less than 1/8", further substantiating that
inspection methods were as previously described. Based on the above
evaluation, the quantity of deficient welds identified as being undersize is
considered an indicator that previously accepted inspection techniques was
the root cause of prnviously accepted welds being found deficient upon
reinspection.

* The quantity of welds indentified during reinspection exhibiting
configuration deficiencies represented 13% of all deficiencies for the total
welds inspected. Of the total number of deficiencies, more than 80% were
revealed by research to be directly attributable to one design change
implemented in February, 1978. This Design Change Notice C0011, Rev. 7,
dated February 23, 1978, changed detail 10 on drawing C0011 to limit the
length of the return welds on beam clip angle to embed plate welds. The
significant number of discrepancies identified in this ' category indicates
that the design change was not given sufficient emphasis by DIC Engineering,
craft, and Quality Inspection to enable deviations from this requirement to
be adequately controlled. This category is the largest single contributor to
" root cause" of previously accepted deficient structural welds. Bechtel, as
the Architect Engineer, performed an evaluation of all welds reinspected to
determine which welds were acceptable from a technical viewpoint relative to
allowable stress calculations and which welds would require rework in order
to meet this criterion. From this evaluation 2589 joints were determined to

, be technically acceptable whereas 82 required rework. These statistics,
{ revealing that 97*. of the joints reinspected were technically acceptable, are

indicative that the relative degree of significance of the deficiencies
identified due to reinspection is minor.

Those areas utilizing AWS D1.1 welding other than structural steel were
identified as: Pipe whip restraints; miscellaneous steel and embedment
fabrications; fire dampers and safety-related ductwork and supports; elect-
rical raceway supports; electrical equipment installation; and stud welding.

Previously compiled information including Construction Self Assessment
Reports, KC&E QA Reports and Surveillances, DIC QA Reports, DIC Project
Monitoring Program audits, DIC Corrective Action Reports and correspondence
was reviewed to determine results of previous investigations of AWS Dt.1
welding. No findings were noted during this review that could be considered
contributing factors to root cause. Electrical II/I support welds were
reinspected by Bechtel ( EI.KC : 009) through the " Sampling and Inspection
Program for Electrical Support Welds" ( 7/ 8 t. ) . Three hundred nine (309) were
inspected and found acceptable. Electrical Quality Welding Inspectors
performad inspections on Class IE support welds raceway (8/82). Pipe whip
restraint welds were 100*. nondestructively tested. HVAC ductwork support
welds were 100% reinspected through implementation of DIC Corrective Action
Report CAR 14t 0012 and a traveler system was initiated to maintain better
control and accountability (3/82-1/83).

Programmatic elements utilized in the inspection and documentation of
the various applications of AWS D1,1 welding dif fered depending upon the
Quality discipline responsible for inspection activities. The following
methods were utilized in the applications noted to provide inspection
documentation:

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ - _ _
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a) Raceway Supports - Raceway Support Checklist

b) Electrical Equipment - Quality Equipment Mounting Checklist in
addition to MSSWR's

.

c) Fire dampers and safety-related ductwork and supports -

Mechanical Travelers

d) Miscellaneous steel and embed fabrication - MSSWR's .

e) Stud welding to embeds - Surveillance Reports

f) Pipe Whip Restraints - MSSWR's in addition to Nondestructive
Examination Reports

All the methods utilized above were effective in providing inspection
assurance and documentation of the respective activities when properly

| implemented. The travelers utilized as well as the other checklists noted
provided a closed loop system where individual accountability for a weld was
required, controlled, and documentation verified accurate and complete by
Quality personnel. Conversely Miscellaneous Structural Steel Weld Records
(MSSWR's) were used in an open-ended system for Main Frame Structural Steel
Installations where craft construction personnel were responsible for con-
trol, maintenance and processing of this record following its completion.
This system proved less than satisf actory in some applications, resulting in
document retrievability problems that have been addressed by DIC and KG&E

( Corrective Action Reports.

~

In summary the programmatic elements as described in DIC procedures for
each application of AWS D1.1 welding are adequate when properly implemented
by the persons responsible for those activities. MS S'n R 's utilized ir
documenting structural steel weld connections were the subject of inadequate
implementation of procedural requirements, resulting in the problems being
addressed in this report. The research accomplisbed in completion of this
activity revealed no inherent " root cause" generic to all programs utilizing
AWS D1.1 welding, but rather indicates that the root cause of the previous
acceptance of deficient structural welds was as delineated earlier in this
section.

Finding #3 to CAR-19 stated, "A small number. of safety related
structural steel welds were not made or had missing material."

Corrective Action 3a)

" Forward the "as-built" information to the Architect / Engineer via an SCR
to obtain an engineering evaluation and disposition".

All missing welds or missing material detected in the reinspections
performed were documented on nonconformance reports reflecting the as-built
condition found by inspectors. Of the two thousand six hundred seventy
(2,670) -joints reinspected (more than 11,000 welds) only two hundred
seventy-three (273) welds were identified as missing where the applicable
design drawing required their installation. Of the two hundred seventy-three

. .
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welds not installed, one hundred twenty (120) were applicable to the polar
crane girder radial stops (44*.), ninety-seven (97) were due to beam seats not,

installed (36%), eighteen (18) were due to missing ~ welds on six (6)
; pressurizer support welds (7.0*.), and the remainder (38) due to inissing welds
! on clip to beam or plate installations (13*,).

Under the purview of KG&E Constructior, a detailed investigation was
undertaken by DIC Engineering and Management personnel to determine the root

{ causes of missing welds and materials in each case. Significant points of ,

i that investigaH on included: grouping of missing welds / materials into
categories to aid in research; compilation of factual data and analysis for

,

trends / patterns; a thorough review of all applicable design change documents,

that may have deleted some of the items in question; visual examinations of,

the areas where installations should have been made; and interviews with
; craftsmen, craft supervision, DIC Engineering and Quality personnel for
'

information that may have added to root causes.
|
'

Missing welds and materials were grouped into categories based on
'

similarities that could-be determined to exist in function or construction
} sequence. Five groups were defined, those being: beam seats and attachment
i welds, pressurizer support welds, Polar Crane girder radial stop welds,
i miscellaneous materials and associated welds, and beam to channel clip welds .,
' (for one application only). Each of these. groups is discussed in detail in

the following paragraphs in presenting the respective data accumulated and
i; the conclusions drawn.
4

!

| Beam seat installation welds accounted for ninety-seven (97) of the
j missing welds identified. Upon investigation several reasons were found as
i contributing factors to the root cause of failure to install beam seats as

required. All beam seat connections in question were relevant to installa-
tion detail 10 on drawing C00ll, which gave no required weld size, but

,

referenced note 14 Note 14 stated, "When end reaction exceeds maximum weld
size capacity provide seat angle." Discussions with personnel available who
were involved with structural steel installations revealed that this note may
have been incorrectly interpreted as an ' option' for beam seat installation,4

j This resulted in a craft opinion that the beam seat was intended as a con-
struction aid to be used only during the erection process and then removed.4

This contention is supported by the fact that ninety-three percent (93%) of-

j the areas / records examined pertaining to beam seat installation revealed that
'

the beam seats were installed prior to the beam's installation. Seventy-two
percent (72%) of the embed plates investigated showed evidence of temporary
welds made to attach a beam seat as a construction aid during the erection

; sequence, but the beam seats were not found installed upon field investiga-
| tion. A majority of the beam seat associated welds missing were the beam
i seat to beam welds, which further indicates the questionable beam seats were

tack-welded to the embed, used as a construction aid, then removed prior to
- welding to the beam. These above. factors substantiate that the root cause of
j missing beam seat welds (i.e., beam seats not installed) was due to a mis-

understanding of'the beam seats' intended application as a permane'nt instal-
; lation. This root cause conclusion is supported by the ' data accumulated and
! discussed in the preceding paragraphs. All missing . beam seats and their

respective required welds were installed as a part of KG&E and DIC Manage-,

ment's direction, unless prohibited by field conditions.

|

!

5

4

s
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The missing pressurizer support welds totaled eighteen (18) welds on six
(6) supports. The six (6) supports with missing welds are all of the upper
supports for the pressurizer beam foundation, and all six (6) supports were
found to be welded icentically to each other. One inspector performed all
final visual inspections of the pressurizer supports, indicating a
possibility of human error being a contributor to root cause. Investigation

results indicated a misinterpretation of erection details and requirements as
the primary root cause of the eighteen (18)' missing welds. Twenty-four (24)
welds not detailed as required installations were added but not required by
design drawings. The conclesion reached for root cause of the missing welds
on the pressurizer suppotes is that DIC construction craft and Quality
personnel misinterpreted the installation details and applied this misinter-
pretation consistently in the construction and inspection of all six
supports. Nonconformance report ISN 20509CW was generated to document these
circumstances and all missing welds were installed as a part of the
disposition, unless prohibited by field conditions.

The Polar Crane girder radial stops were the subject of one hundred
twenty (120) missing welds. These missing welds are documented on noncon-
formance reports ISN 21308CW, ISN 21309CW, ISN 21310CW and ISN 21311CW.
Facts gathered during the investigation of these missing welds indicate that
a series of drawing revisions and misinterpretatien of erection installatica
details r'esulted in DIC construction error in not making all, required welds
on sixty (60) radial stops. The appropriate facts are as follows:

*
.

American Bridge Drawing Ell 7 (C-121-8360) was revised concerning

( the radial stop connection. Two of the three revisions to section
A were attempts to clarify the desired weld configuration at the'

radial stops.

* Revision B to American Bridge drawing Ell 7 was produced to clarify
where actual welds were expected.

* Revision C of Drawing E117 in part added "one side only" to the
inner "C" portion of the radial stop welds.

* Bechtel Drawing C-OS2963 concerning the polar crane girder radial
stop welds was altered at Revision 6 to note on Section A that the
weld on the inner "C" indention was to be 'made on one side only.

* The MSSWR's documenting the radial stop welds made indicate
erection during 2/80-3/80, before 'American Bridge drawing Ell 7.
clarified the installation detail on Revision E, dated 12/80.

,

'

Upon reinspection NCR #1SN 21196CW was initiated describing the i
'

deficiency in nonexistent radial stop welds. The NCR was voided in process
by the CAR-19 Inspection Supervisor due to a misinterpretation of require-
ments according to details on the American Bridge -drawing Ell 7, that seemed
to indicate a weld installation detail requirement concurrent with the actual
welds found installed during reinspection. Based upon the preceding facts,.
it is concluded that the root cause of missing Polar Crane girder radial stop
welds is due to unclear weld detail installation requirements as projected on
the American Bridge drawing E-ll7, and subsequent incorrect interpretation ofs

weld installation requirements by DIC personnel,

_ _ _ _ _ _ _ _ _ _
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The missing welds identified for installations involving other
miscellaneous materials and welds missing are of a smaller quantity.
Thorough investigation revealed the root cause of these missing welds to be
due to a lack of formal follow-up and inadequate statuses of completed work
and the subsequent completion of unfinished work. The missing welds on the
Incore tubing supports revealed that all investigatory information supports
the hypothesis that these missing welds were not installed due to oversite.
The four lateral support brackets, two at each of the vertical angle supports
(Incore tubing supports) located 32' - 2 3/4" north of the Reactor Center
Line and 4' 10" east and west (one ea 6 direction) of Reactor Center Line on
Drawing GOS2919 were added by revision co drawing GOS2924 after the supports
had been presumed completed.

Nonconformance report ISN 21273CV documents missing welds on channel
clips to beam attachments. The channels that American Bridge Drawing
#C121-10675 shows welded to a beam web along A2 at Elevation 2042' are bolted
instead. The channel clips are bolted to the web using the same bolts as
removable beams on the opposite side of the web. Research found that the
installation of the channel and removable beam was late in the construction
sequence of this area, also. Since the channel clips and removable beam clips
are bolted through a beam web with the same bolts, the channel clip
attachment welds were probably assumed to be unnecessary by the construction
personnel responsible for installation. -

If the removable beams had been disconnected for the purpose of
construction, it would have become necessary to weld the channel clips to the
beam web at that time. The beams and channel in question were installed late
in the construction sequence of the area, removal of the beams never became ,

mandatory, the welds were not a recognized priority and were never installed
as required. The root cause of these missing welds is due to DIC error in
assuming the bolted connections were acceptable rather than the required
welds. In the miscellaneous group, investigations revealed that welds or
material found missing were those welds or materials that would not impede
construction progress related to that connection.

Finding #4 to CAR-19 stated, "One (1) weld was documented as having been
inspected when in reality the weld was not made. (Ref. NCR ISN 20495CW)."

Corrective Action La)

" Investigate the concern to determine the root cause of the error.
Immediately notify KG&E Quality Assurance if any other problems of this
nature are identified. Document the investigative actions. The notification
of KG&E QA shall not preclude the issuance of an NCR."

The results of the CAR-19 inspection ef fort were tracked and each case
where a missing weld or missing material was identified was researched
thoroughly by DIC Engineering to determine whether documentation existed
pertinent to the installation of the missing weld / material. Miscellaneous
Structural Steel Weld Records (MSSWR's) were reviewed to determine if a trend
or pattern existed. Nonconformance reports identifying missing welds were
compared to MSSWR's to determine if there were repetitive occurrences,

s
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Applicable drawings were reviewed for similarities in beam numbers, floor
layout and beams at similar locations in an attempt to further identify
possible sources of confusion. As a result of the investigations conducted
only two (2) cases were identified where inspection documentation existed for

,

welds not installed.

The first case is the installation of beam No. 524B2 and its connection
to an embed in the Auxiliary Building. All available information indicates
that DIC Quality Inspector W made a human error when documenting the
inspection of this beam connection. A review of -he drawings shows that the
beam configuration and floor layout in the area (elevator shaft and equipment
hatch) directly beneath the beam connection in question are very similar. In
addition, the beam below beam 524B2 connects at the same building coordi-
nates.

It is possible that Inspector W could have been one elevation beneath
where he should have been when inspecting the connection. Out of the
multiple welds inspected by Inspector W this problem occurred only once. If
actions which would result in other conclusions had occurred, it would be
reasonable to assume that they would have occurred repeatedly. Inspector W's
signature appears on over eight hundred (800) MSSWR's. Each MSSWR could
document multiple weld inspections, therefore, Inspector W- very likely
inspected over one thousand (1,000) structural steel welds, with the result
that this type of problem occurred once. A telephone conversation between |

Inspector W and DIC management personnel concerning this incident revealed no
information that Inspector W could offer, since he could not recall the

( specific connection from the more than eight hundred (800) he inspected. The
~

root cause conclusion,in this case is human error.

The second case is the installation of beam No. 95B5 to an embed in the
Control Building. All available information suggests that DIC Quality
Inspector X made a human . error When documenting the inspection of this beam
connection. The MSSWR documenting this connection 'shows Inspector X's
confusion in that he entered the joint number incorrectly when filling out
this portion of the MSSWR, then lined through, initialed and dated his error,
and entered what he thought was a correct entry. Drawing Ko711-XI-I-E13
details this connection, but is unclear in . that it does not designate the
connection number for the beam clip to embed . weld, and only lists the beam
seat number (91M1).

Further research revealed that Inspector X completed one hundred
eighty-three (183) MSSWR's during his tenure on site, but only six (6) of
these MSSWR's were related to structural steel weld inspections. This is
indicative that Inspector X was possibly confused by the ' details on the
erection drawing. It is probable that Inspector X attempted to document the
welds attaching the beam clips to beam 95B5, since no retrievable MSSWR is on
file for these welds. These circumstances are documented on nonconformance
report ISN 20798CW for disposition and resolution. The root cause conclusion
in this case is human error.

Finding #5 of CAR-19 stated, " Objective evidence that the mechanical and
structural inspection / documentation ~ problems identified in KG&E QA. Surve11-

( lance Report S-372 were rectified has not been provided."

.
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Corrective Action Sa),

3.

" Provide objective evidence that the mechanical and structural support
welding inspection / documentation problems identified in Surveillance Report,

' S-372 have been corrected. If such evidence is not available, research the

extent'of.the problem and take the appropriate remedial actions." Activity Sa
was broken down into two categories. Sa-1 was to review and provide
objective evidence that Mechanical Deficiency Reports identified' in S-372

! have been ' correctly closed out. 3a-2 was to review and provide objective
evidence that Civil Deficiency Reports identified in S-372 have been

,

correctly closed out.t

.

A total of forty-two deficiency reports were reviewed encompassing the
departments of Civil, Civil / Welding, Mechanical, and Mechanical / Welding which
are identified in S-372. Below is a brief description of the closure to each
Deficiency Report (DR). (Deficiency Reports underlined.)

,

1. 6451 was upgraded to an NCR (INN 4969CW) because all welds
were . encapsulated . . in concrete and deemed structurally

acceptable by the A/E.

2. 6536 and 6538 were "Close in Process" because the hangers were' .

" VOIDED"; hangers were removed mechanically, and Quality
,

i~ inspected the area to insure soundness of the affected
structure.

,

3. 6559, 6557, 6560, 6568 pertained to electrical raceway*

I hangers. DIC . Mechanical / Welding inspectors performed
,

| inspections to ensure the soundness of the removal area af ter
j cut down, according 'to DR disposition. The reinstallation of
^ these hangers was inspected by DIC' Electrical Quality

,

Inspectors and documented on Electrical Quality Raceway
'.

Support Checklists.

4. 6535, 6537, 6539, 6576, 6575, had dispositions calling for cut
.down of hangers only, therefore only the verification. for the
inspection of the soundness of the removal area was required.

,

! 5. 6585 disposition was "Close - in ' Process" because no henger
could be located in the area . called for by the Deficiency;

j,
Report. The two closest hangers have the required documen-
tation and their respective documentation is attached to the

,

Deficiency Report.

6. 6249, 6250, and 6349 have MSSWR's to reflect proper closure,
-but the hangers are now voided. Based on this research an
inspection of the applicable Building, Location, and Area

j (BLA) for~ these hangers was initiated and the hangers were
verified as cut down.

7. The remaining Deficiency Reports have MSSWR's attached to
reflect the proper documentation for the safety-related
attachment welds. This group of Deficiency Reports numbers 26h,
. total.;-

;

;

.
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V.-Conclusions

The technical evaluation of WCGS structural steel significant j c,ints ,
which was performed by Bechtel based upon reinspection data accumulated,
established that safety related AWS Dl.1 structural steel welding complies
with all Quality criteria as specified in the related design documents, and
is within the tolerances of acceptable deviation as determined by the
Architect / Engineer. This evaluation for structural integrity was based upon
this cumulative data that reflected the as-built condition of Bechtel
identified structurally significant joints prior to any rework or repairs.

Two thousand six hundred seventy (2,670) structurally significant
joints were identified by Bechtel and were subsequently reinspected by DIC
Certified Quality Inspectors who were all also AWS certified Welding
Inspectors. Eighty-two (82) of these significant joints required rework due
to design allowable stresses being exceeded in the as-built condition. None
of the structurally significant joints where discrepancies were identified
would have failed if left uncorrected.

Research accomplished by DIC and Bechtel personnel resolved that DIC
welders and welding procedures applicable to AWS D1.1-1975 welding of struc-
tural steel installations were satisfacturity qualified in accordance with-

AWS requirements. Additional research resulted in assurance that programs
and procedures applicable to the purchase and control of weld filler
materials used in AWS Dl.1 applications were in compliance to AWS require-
ments. Investigations -into site implementation of these requirements and
procedures provided assurance that implementation had been effective and
properly controlled by DIC during project construction activities.

The retrievability and control of Miscellaneous Structural Steel Weld
Records (MSSWR's) was investigated, and a determination made that inadequate
implementation of DIC construction procedures was a contributing factor to
retrievability and accountability problems with MSSWR s relative to struc-
tural steel applications. Thorough analy' sis of each applicable program was
undertaken by DIC Quality Engineerning to determine if similar programmatic
or procedural requirements existed, and whether inadequate implementation had
resulted in similar deficiencies. The results of these assessments deter-
mined that no programmatic problems existed in any other AWS Dl.1 application
relative to inspection documentation required for weld inspections. Evalua-
tions of each application identified that more efficient documentation
methods were utilized, and in' each case there was more effective control of
the required documentation through its initiation and processing cycles.
Review of Quality- Assurance historical audits and surveillances and an
evaluation of procedural implementation adequacy further assured no problems
existed in any other AWS DI.1 application similar to the MSSWR retrievability
problem on structural steel welding.

Hardware applications of AWS Dl.1-1973 requirements were also analyzed
to determine if the root causes applicable to the previous acceptance of
deficient structural steel welds were of potential impact in applications )
other than structural steel. Reinspection and Corrective Action reports
existed in every case to ensure the acceptability of installed hardware where
AWS D1.1 welding was utilized except in Electrical Equipment foundation
welds. DIC Management determined that a subsequent investigatory effort was
.necessary to provide data to ascertain the possible existence of deficiencies
in welding and shimming in these installations. DIC Corrective Action Report
1-EW-0046 was initiated to document and accomplish these activities.

. .-
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DIC Corrective Action Reports (CAR) 1-W-0029 and 1-C-0031 were evaluated
to determine why neither of these documents resulted in the appropriate
identification and effective resolution of structural steel welding and
documentation problems prior to KG&E Corrective Action Request 19. CAR
l-W-0029 was found to be effective for the scope of welds identified. A

conclusion was reached, however, that if a larger sample size had been

.

uti.112ed for CAR 1-W-0029 's scope of inspection activities, that corrective
action concurrent with that identified for KG&E CAR-19 may have been decided'

appropriate as resolution for the identified problems.'

With the generation of, DIC CAR 1-C-0031 DIC Management recognized that
documentation did not exist for all structural, steel welds ,as procedurally
required, and nonconformance reports were generated to document these
inadequacies. 'Use-As-Is' dispositions were assigned to these nonconformance
reports based upon the existence of defined programs and procedures that
required 100*. inspection and documentation of structural steel welding
activities. An assumption was made that although required documentation was
not 100*. retrievable, the programs in place during structural steel installa-
tion / inspection activities did result in all installations being completed

;

and inspected.

Neither CAR 1-W-0029 nor CAR 1-C-0031 required matching of MSSWR's to4

structural steel welds or welded connections. If this had been a required
corrective action for either CAR, the problems identified in portions of KG&E
CAR-19 would have been realized.

f The findings addressed in CAR-19 in addition to missing MSSWR's included -
% deficiencies . identified in previous ly accepted structural steel welds,

miss ing structural welds or missing structural material, and documentation
that a weld was inspected and accepted, but no weld was installed.

An evaluation of the DIC Quality inspection training program demon-
strated that this program and related procedures were in compliance to ANSI
N45.2.6. . Further ' investigation concluded that Quality inspection training
was appropriate and adequate during the structural steel installation time
frame. An evaluation of DIC Quality inspection procedures and criteria
applicable to the original structural steel installation / inspection period
revealed several procedural inadequacies. A thorough analysis of the
omission of each inspection criterion of .AWS D1.1 structural steel
applications was accomplished, with the conclusion that no adverse impact had
resulted from these procedural inadequacies relative to AWS Dl.1 welding
inspection.

'

Inspection criteria to be used in the . structural steel reinspection
activities was procedurally defined and training of all personnel completed
prior to reinspection initiation. Sufficient technical justification was
established by Bechtel to validate inspection of welds through a predeter-
mined maximum thickness of paint. An analysis of reinspection- results
determined the root cause of the previous acceptance of deficient structural
welds to be due to DIC inspection implementation differences relative to
- inspection 'vs. reinspection techniques, and inadequate implementation of
applicable DIC procedures.

,

.

9
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Two (2) of the welds on joints reinspected were initially thought to be-

documented as being installed when in reality they were not installed.
Research re7ealed no evidence to indicate that either was a case of delibe-

! rate falsification. Additional. investigations resulted in a conclusion that
human error was the cause of incorrectly documenting these nonexistent
installations.

Reinspection found that some welds and materials were not installed as
,

required by design documents. These errors were primarily due to craft /
engineering errors relative to misunderstanding of installation drawing
details, and requirements. Failure to install these welds and materials,
although in some cases determined to be significant in impact to design
stress allowable calculations, would not have resulted in material or struc-
tural failure if left uncorrected. All missing welds will be reworked

'

in accordance with KG&E Management s direction, unless prohibited by field
,

j conditions.

1

i As a result of those concerns identified in KG&E CAR-19, DIC conducted
an assessment of the programmatic aspects of the Piping, Hanger, Mechanical,

3

1 Electrical and Civil disciplines to ascertain the adequacy of those programs
i instituted in the construction of Wolf Creek Generating ~ Station. Other than
' the concern identified in DIC CAR l-EW-0046 the program assessment has

established a high degree of confidence in the adequacy of the overall DIC
Construction program to assure compliance with 10CFR50, ANSI N45.2, FSAR,
design and procedural requirements. The cause of the adverse conditions
identified in KG&E CAR-19 and DIC CAR l-EW-0046 is limited to these areas in'

4 that all other areas of work which would have been rendered inadequate or
'

suspect due to the identified -root cause have been adequately _ addressed
; through. subsequent means such as retrofit or reinspection programs.

Af ter completion of the program assessment, which addresses all aspects-
; of the DIC Construction programs in total, and as - they might have been

affected by the identified root cause of deficient structural steel welds, it*

i is the conclusion of this assessment that all significant problems have been

| identified and are being adequately addressed and resolved through
3 appropriate correctiva actions.

This program assessment is included in the Appendix, section VI.H of the
KG&E CAR-19 Final Report, and has concluded that a satisfactory level of

' confidence exists to assure compliance with 10CFR30, ANSI ~N45.2, the FSAR,
and Design and Procedural' requirements.

._ The objective of KC&E CAR-19 was to establish by review of' Construction.

and Quality programs, as-built conditions, nonconformance identification and.

correction and by design evaluation and/or rework, that all structural steel
erection commitments in the Wolf Creek Final Safety Analysis Report were
satis fied. Through the cumulative efforts in the resolution of CAR-19
assurance was obtained that all significant Quality criteria as specified in
:he related design documents were satisfied, within the tolerances of accep-
cable deviations as determined by the Architect / Engineer.

.
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TO: G.L. Fcuts - C,C 34--202

- a..s. ame. #
CATE: Cctcber 17, 1984

1aIECT: Ccerective Ac.1:n Req.:est (CAR) No.19
.

Attached is Corrective .ction Recuest (CAR) *19 hich is tei..g issuedcbtain correcstve actions to
01.1 structursi steel *eldir.g. pronte s associated with safety-related .t.3

olease resp:nd to this Correc-ive .2ction Recuest by co pleti g See.ica 5 Ofthe subject CAR. Your schedule fer i.71e ents:x; ccrrective ac. o .s a.-d in
exclar.atien of ar:y actions ycu have already taken shculd be sub.:..:ed _,cby Cctcber 24, 1934. .e

.Mc/dkb .

cc: K.R. B.7-n
G.T . Koester ,

F.J. Cuddy
(' N.J. Rudolch I:

C.I. Mrry.
.

C.G. :str:.ek

,I

.
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i
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See Attached. 1

2. .

63.,.c. r . . , . . m ,.

...n.. .

KC&E Const: action
-

3, w....--,...._...xuL . . .

.

CA P :gra n breakd .n asscciated with safety-related AWS D1.1 s::;::.;r31 3:e,1
_

weldinc.
c.-.,-.,w.......m.....- r -

4. -

. ..

See Attached.
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I. h. r2u mma.u-

s ..

A. Chielm-

To dect arts a censolidated projec. plan for de idemifiesti: .,e
evaluati n and resolu-4~t of ,...Lis s associated

with Safeef-Related Ah5 Dl.1 Weldirq.

e To pre /tda assurance, based en c6jective evidance, cat .ib3
D1.1 Weldirq cf Saferf-Related St=ctural Steel

cc: lies vicall Cuality Criteria as specific:si it. de related desten
dce.:: ents ard is within de tolerarx:es of accep aole dev 2.icnsas detat--ined by the Architect .Nineer.

e To preside assurance dat de doct:nentatien .hich st.pp: s the
insrection of safety related st=ctural steel *-elds ist

- Available
- C==lete
- Reflects apprc=riate info: atien

.
- Traceable to the itet er ac.ivir/

e To evaluate su=trrti.xy elernents of te D C O.:ality Assuran=3
F. v tto ensure that these ele-ents were adectataly arxieffectirely i.- plemented to demnstrata *'*-

-'e DIC eldi.g cf.safetf related st== ural steel, hvAC St. a:: 3, Ilec r:.=1.
Su =cr 3,

Pipe % hip Restraints and arf c:ner Sh3 C1.1 safe:y(
,

related weldi.g activities were in %1ir.ce wLe ne .T.Rw.
(i.e. .tb3 Dl.i 1975) an:1 de Design ard C=st== 1:n O.A-

Frc,..c. : Mar 21, Secti:n 17.1.3.

B. Deffr.itiens

Joint - A st= tural steel '.elded cc=ecti n. A .eir.: av.
d

censist of r=ercus welds. A jeirt :ay also te
referred to as a ec..ee.icn.

*teld - A cen.inucus lerg d of eld r.ater.21 win r.ly ee
star and cne s =.

PS5;ia
.Miscellanecus St== ural Steel h~ eld Fe ::-i:

- a f ::t usedtf DIC to d:e ent ins allati:n ard inspec.:.:n da.a f:r
-elds : ade to stru=urs.1 steel.

"

. 3 Cl.1 - A erie:n ;teldi:x: 3cctety's St== ral ;ieldi.g C:de.
'"his cede ccvers -elding recurre ents appli:2nte ::
.e .d ai stru=ures. :t is to be used in ce . t:n=1:ne. n 'ry cc: ele en arf de er srecificat:.:n f:: .he!en;-. rd cens:==1:n ci 3:esi strunures.

"iscellr. ecus St== ural steel - see Attace.: ent 3 for C= plate
Oefinit:.cn.

St= turally Si: ifi:2= h* elds - See Attad: ant 3 ft C=mletei
Cefir.iti:n.

..-n . .
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C. Ba.LM Int ==atL_s
-e.

IC E Surveillance Fmert S--372 (Ccteter. 1981) identified as
Quality Pregra:n breakdown due to the fell:

V:n? deficienctes:
- Missi:q inspectica docu: uritatien
- Inc:::aleta/ir=recer resciuti::n of ident:.fied elec ei:2.,,

nochanical and st=ctural weld dee_ entatien defi=ienetes.
Sa Surieillance Re;cre resulted in de issuance of CIC CAR$9. CAR 89 pertained exclusively to de :"a:cr firdirq cf teSu:veillance Rep:n, dat being electrical surgert weldinseecti n doct:nantaticn.
Cuality Manager 9ent was reached that recuired ICEAn agres9ent betwen CE ard C:0to issue a
CAR if de DIC resciuticu was unsatisfacecr/ *4 KCE.

DIC CAR tb.1-E-009 (Octcber, 1981) was subsecuently issued to
e

address the elect:1:a1 supp:r- weld inscectica d<x:t.- en.atz.cn
concer s identified in the KCE Sureeillance Recen. The :ce:
causes of the creble.s identified in de EE St=ve:.ilr.:e

_ Pepe n were dete=:ined by DIC to te:

- Se lack of notificatien by the respensible cnit to cualit
inspec crs that weldi:g activity was scheduled c w...ence. y

- I.crecer precessirq and fili:q cf wid recer:is.
- Se exisw.ce of a sircle part dec.rnen: as eggesed to a,triplicate type f==:: to reccrd inscec_; ns.

'

''he ccrrec:ive : aasures sken by C:0 invcived ca rer_ini.g cf1 -

cens:=cti:n ergineer:..g persc:r.et ed ta plac m Of
.'

li .:.ta i: .s en de au _ cricati:n level recurred : :.n t:.a-e e.edis =sitic s to Ceficien::f ?2gerto. Se CAR -as cl: sed inMcVer cer, 1992.

* CIC CAR l-W,N29 (Marce:, 1993) -as i:titiated to address scoe
weld inscecti n in ~.sistancies in de Auxiliary, C ntrol ardFuel Su.tidirgs. Tb i::vestigste de extent of de pr blact 241
wlds wre inscoc ed of -ttien 147 were iden ified by ceinscec crs as deficient. b resolve ce corditi:n identified:n de CV, ! C iSN1323171 .as generated. S e evaluati:n cf
te :G i::velved ancther i.stect:. n bf *.;eiding I:et .eer: .g
Wich resulted in ce deten.:na icn 22: Only 22 weldse e.ibited p::entially sientficant cendi:1:ns ard sere subse -
g.:en ly realuated by ee M:hitect - Erci .eer rd distcs: :.:r.ed"use-es-is'. Eased en te :G rd its clesure, 2:0 01: sedC.U '.-W--M29 in Cc ::er. .' "33.

C:C 7.u l- N O31 (Au ust, !?S3) 3_stes in part:3

""S2W3 u:e d c' d:c- an: :2iety :e12*cd s_=:.ur:1 3:eeiselded .: n.ect:.cns 2:cugh cc "Q" desi:nated areas isi.::ie:uate. A sr=le surtey ade by (CIC) C.I. has sh:-n
16.-a cf ce recul.r:d :'55'n'Rs canrce te 1 cated .#0 all "C"welds .n ce Fuel Sidg. A sur/ey of 6 erec_:.:n/ design
drawtrgs in ce ?.eac cr ald; revealed 24% of de selds are
r.issi n dee.: entati:n.

| In additi:n, M/W Cuality has-
' initiated a :G (ISNil357C1)" to doctrent 42 r.issing .WiRs

f r welds in the ES'.G P.. pbcuse."

\ . - .-
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n.e CAR gas dir;csitioned to writa an :Ci f: eacn saf2-.7 |..

s - related building to address the e. ssi.g M55'nTs. A16:ugn -J.a |
CAR r:rnains cpen, de p. Asad justificatic . Er 01: sura is
tassi in par: cn the clesure of CIC CAR i ''029 .

e C.:.rrer:t Project Actions

- Dec. unt Fe eciliatien Task: Cn Au=ust 13, 1934, a doc _- ent
recccc:1 se =n e c=r: was initiated at de direc.:.:n of
project :nanagenent to dete=ina hic safety related
s t===al steel welds identified en desi n drawir=.3 were.

lacki.g inspection d ct: entation in de fe= cf PS5'n7.s.

- Inseectien verification Plan: Cn August 17, 1984, an
e.specuen veri:::st:. n e:f rt as initiated at de directa:n
of project ranage9ent to pre /ide an ace =ste assess:nent cf
the "as-built" c::nditiens of safety related st==:ral steel
welded connecti:ns with unretrie/able PS5'n'R' s . O.ese
activities are bei.g perir:.ed by a c==ined tea:: cf CIC rd
Architec - E.W neer AW Certified Weldi.g Inspec.crs urderi

direct su=e::visien of KG&E Ccnst== icn CC. O.ese activ:. ties
are bei.g cerf =ed in ac=cr,.*.an=3 with writ en i .st=cti na
issued by KC&E C :.st= tion CC which reflec: de criteria ci

AM D1.1-1975 and the atelicable Ar: .itec - Ercineer desien
dec=ents. W.e results of dese verifications a.-d de revie4

(.
cf Surteillance Re:crt S-372 have caused de fi-di.=. s in.

Sec ica E cf this reper .o te issued.
\

'
.

O. %cua m s

O.e welding cf safety related st==:=al steel cennec : ns at 'nCaG.
is g:terned tf weldi. c=da AM D1.1-1975. 2.e M:C3 FSAR i r.::kes
this c=da for each safety related stru==e. In additien, EL7FS
project specificati:n 1?A66-C-122 (c) Rev. 0 creuen 14 entitled
"'ech.ical Specificati n f:: Centrac: for E ecti:n of St== ural
Steel for the (5:17FS) Fe.er Plant" ard specifica =en
IC466- C-132 (C) , Rei. 0 2 cugh a titled "' ecc.1:215pecificatien
f:r Erecti.= Miscellane=s Metal f: 2e Strdardi:sf :.telaar Cr.:.:
Fe.er Plant System (EL7?s)" recuiras stru :=al steel -elds :: te
peri =ed in accord.2nce wi-h .GS C1.1-1975, w :h exceptions i. d e
enteria for u-dercut (para. 3.5.2) r.d -eld ::: text:y (para.
3.5.3).

2. Firdi.es - . = acts - Pecer,e:ried C . _c-ite A=ic s

m. .. . . .t . .e .: . ~ a s.n g L.t ..A ua. w weeg is..e 4.:.s.9 a~...n. ... ...o cwa-
:

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

.a.acc en 1ssess: ents descr20d in de 'Eack: : :-d :nd:r atirn'
sec.1:n of tis re:cr .rd a r: riles of Se: teillr.ce Fe:cr: 5-372
by ynE .A . :llec ://ely, dese represe.: a treak:=.n of d e
cens ===:'s Cua1ity Assur. nee :.v 1. O.is cc:niti:n ns
caused t/ an a=arr.: :.n=nsistent apolicati:n of eld tr. spec :.:n
er:,teria. fai1=e to i.mie en; precedral recuir=ents der d:e.:-
: en :. .g inmiens, rd fail =e to ir=lenen: effect://e corrective
. , 4...s .:. . s.e . e.: _2d s . .:--.4 .4,s.. . . . . . . . . - . . . . . ..

-

O
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fi: iirn i1s.'Its. results of the ra -: pm n * + .,
3

r

indir-resd that 1509 cf 6816 .6 fer raitf ru.la.xs

.LAi.ms1 steel walds are ' 4 ==W. (See Attse en. 3)
I.-.:act: Withcut ce dce.rnntatien fer ce struc =al . elds, ce

fellew :xy area.s are irziete: . ira. e:-

- Welder identificatien arxi gealification
- Filler :netal traceabilitf
- Visual irspec icn results
- Cualified weld precaiures specificati.-.I used

Recc r arded Cer ective Actic .s: Actiens la threuch th belcv will
adecuately accress all c: the c::ncerns identified in Tirriirz; al
arxi de " rect cause* cencer .s associated with Firdi:x; *2. -

'la . Based en DIC p:p t recuirernents, assure that all cf d e
' elders and %eldi xy m.1=e specificanens.

-ere cualified
to M S DL.1 - 1975.

Ib. ?eview de CIC prw. t fer ce perchase ard c=ct.01 cf filler
aterial .c ensure e.at enly acceptable filler : a:er:21 was

used in safer / related structural steel '. elds.

ic. P/ = ' ' - e.e adecuacy of en CIO inspecticri enteria =.:x:
p Ocedures to deter.r e if dese eier ents c=uld '. nv e
adversely i: =ac.ed eicer ce results of de ici- '1 i..sree-
tiens er ce results of the verifica ::n Lan. %e.:mn: rd

.

'
prr/*.d e dis evaluatien to y- E CA fer r3 view pri = 2rtadditi:nal i-@ien i;pl eenza:icn. Al / d*frces r.
1".3:eC len Criteria ard pr:CSdures shall De pt- /: dad to ."M
CA #:0 revieV.

Id. Cttain a dee_ unted evaluation to deter .ine the validirt of
i .spections perf =ad w .h ce presence of pain: On the '. eld,

le. Utilize perse. .el cer-ified to Ass! N45.2.6 - 19 3 fer e
i.stec-ica cf safe f-related strue =al steel waifs.InsrectOns shall te perf:=ed in ac:::.'ance '42 de ::.

Cus11:7 Prw ..et rd ::aa .irry shall te perf:=ed 2d
dec=:ented to assure cat i .s=ec.ces are cog .i:.r.: cf de 2:0
Cualitf Inspec.ica pr:=rs t re:uirrents.

,, e. e .. 3 g . . .,3 ee.. . n . .: ,,, s .__ _. -.. . 3.i .i ./ 3 t . . 4 .,.4 . _, _. ..... . . . . .. . .. . . . . . - . .

saia:/-rell ed 3::u::=21 steel welds wi:h : issi n ."SS.G's.., . m_ . . , a - , . s e . ~ 3.,. . _. . 2 t ., y s i . . : .,.a .., . .. e .sa
3 .e ,,,.... . . . . . . . - . . . . .. . ... .. . . . .

y .. ...-...T..%.. .
,-. . .- rc . mee n . . , . ..... 23.. -. - - . .. . .... .

.. s .. .

..._. -...,,i43 .e .,, a,,4.,..-_3 ,. ,4, , , , ,, i.s. . , . 4.. .. - . . . . . . . . . . . m. .. ...,

.a..

L. '? e r. C'l c .O r. -d dec.en a su:. ::litf i:: se:/ :a7
evalua ita cf it.10:2ssacle .eids.

ercrt aL1 idr.nfied dafi.::.r.cies en 2.n ICL13, e
.

e e e e e e e ***** * **''***e e e o e e o e o e e e e e e **e.

.
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Fi:tiins 42: hs in:soectic:s verific:r 4m ei'_ ci safet?-ratawstractursi steal seldirzy, '*tr.as by /M certif:ri
weld inscoctcrs id:rr 4 #8 M several areas efAa**r-* M ==. These da M e = h3ve %
Qvir.mi DalCW:

- Undernizmi solda
- Weld dafec*s
- Ia .wi. c::tfirp.:r:r 4m

- We.ld un k. -
- Weld undert:=c

I.-- act : n.ese deficiencies cculd .eceardize e.e stra:::r21
d

integrity of de cennecti:n.

Facc t ended Cer ec.ive A~ic a r Actier.s 2a @_ :: ugh 2d below vill
acecuate2.y accress all c: tr.e cencerns identified in Ti-di. g 32
ard de investigative acticns recuired by Fi:':di.7 25.
2a, Ceten-d..e and dec rent de " cct caus e'' cf tre prevacusat:ep.ar.ce of deficient str.:= ural ,. elds. k.3.ly::e c e if.'CSuttert, Elec :ical Str=c=, Pipe-

= .er safety-related .w.st uti' i-+ g ;.' hip ?.estral.. ani r.yG C1.1 ;;eldi.e.g c,
e sure cat te sa. e ".ect causes'' inherent in the s re:::t.:.ral

\ sta-al .eldirg p ec. :a:: .ere net generic Oc ct .er . . r.s..

' .

-': . 7erf:rn a 1001 reinseec ica ei all stru nurally sig :.fi.:n..

safety-related str.:=u 21 steel -el s havirq **.55'4's- -' .eihneificati n cf "str:cturally significar.'' selds sh 11 'e:ade t f de Arcitec :.n:1.eer (See Attactract 3). 2.- M-te welds per re niattens ic, id, * e, ig, lh, erd 2a..

2e. I*raluate ce results cf de cc: pleted nsoecti n Ver:ficati:n
?lan acainst ce accertance c :.teria used in Acta:n 1:.

..4 . ,, .u. . . . ". ed ' e .". . a._ .- . .* s .- ". ..*. .' ' '. e d. c _'~' . . ed ~. . '. _' . .' ' '. . .
.. . . . . . . . . o

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

FL~.ii.c i3: A c n11 r:- cer cf safety-:"_ lated struct ..-'ai :-M
. elds were r= ade er had ::issi.:; . aterial.

-- a n_: . e 3.-;= ural ln agrity has 00ss::L'/ teen 9:Fardiz>d..'

hetr- o-'i vi ''l'- >- iv+ *--'. ?*: ~ .e f:ll:*/1:".g 10tL:n Vd 2er

3 .gtnber' .g 2 * J?CJ L L::'. '41.1 2dec*:stely 20d 3ss Fi.-dir.g 83 -.- .

4

22, 7:r.. ird -'.e ' 2s-cuilt" inien atten to .ne Ar:nitect -
-

Inc:. . der via an |G : 2in an ercineering etal'J.3ti n- s:-ddispcs L:::n.
_

9 9 e e e e e e # D .# .9 .9 .# # 9 9 9 9 9 9 9 .9 9 9 . # # # # #
.
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'PLMi:n $4 Cbe (1) wid E 2 . , a M as havL':; been i.~ rw-::d
Man in reality the wld as rce .ada. (Fai. !ct
ISC3495Cf)

I=ac: D.e inspector Qvs t ade the errer cculd have i.:::perly
dec.- ented c her welds. n.e structural integrtty has
pessibly teen fecpardized.

P h ...seded corree.ive Acticn: ""he fc11:wirq ac.icn will ade-
quacely accress Erc g 54.-

4a. I::vestigate the c=ncarn to dete=i$e the =ct cause cf ce
e r=r. I.: miiately necidy FIm2 Cuality Assurance if any
cther p=blea.s of this nature are identified. Ebe.:: en: the
investigative actions. D.e nctidicatica cf E Z CA shall rce
preclude the issuance of an 22 R.

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

Fi.~.iire 15: Cbjective evir'arv that the med.anical and str:.:: =r1
wldi=g inscace4 e v'r ~ --=='e"icn permi s= = ider:eifieda

in FIMZ CA Surv=,1 L, nrm Pp S-372 wra rec-4 " M
has rce baan p cvidad. *

I.ea: : ?.are is a ;cssibility that te : e:hanieni 1.t
s t- .:=ura.1 su:per. weldi. c r.s:?::1:n/dcerentatt.:n

, ,.

p=cle .s identz.fied in the Sur /eillance ?'=cr: -ere rc
ce nected.

i
~

P.eemMed C:=ec_ive Ac_ien ?.e iclicwing acti:n will sde-
quataAy ac=ress Eirci.g as.

Sa. o= vide cbjec ive evidence est ce echanical a.-d st:nc. ural
su per. weldity inscec:::=/ doc.: entat:.cn p==le s ident:.fisi
in Surveillance P.ea:r 5-372 have been cc =ected. :f suen
evidence is .c availacle, research de exten ci the p=:iam
and nka de a, ...pr:.ste Wial act:.:ns.

F. Ph..m ded C =r1ve .k- icn Fic > Di2c==s
-

299 * t t 2 0. .~c .". C.-

,

,

4
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... AT 'CMENF B. .

s

1. Definitics of M4""'-='a Struct=ra-l StM-

Miscellanseus Structt al Steel is divided L to : c (2) par a fer ce
-

pur;cses of this CAR.

Main Pr2. m arti Aamer*interi :"a.h e.A. =

Main inre welds are
which succc-t ce main building flecrathese velds en str:ctural steel c:...ecticns(cencrete er grati.a) a.xitecfs. Fer efficiency,

these connectices are identified en a "perdrawing" basis rather than categcricirg each piece cf steelindividually. S erefere,
include certain "asscciated" ccnnecticns, such as,it is inevitable that $is catecery wt11

welds ccer thanthese which su: pert : ain buildi.m ficers and reef, -hien are
depicted en drawings pr:rarily shcwing : sin tuilding ficer ardsteel, =cefa

f

} B. MisceL1.1:wcus
'

4+

Miscellanecus welds cen ec. steel -hich dees c. s. ;c:t : air?buildi.w ficers er ::cis (i.e., all str:ctural steei '-etds re:classified as : ain f arm er assoc:.ated selds). ~'. .13 $ces :::
'

include hard-raals, tee-plates, ara s=:.lar .ta s.,

+ ~
,

2. Cafiniticn cf St:_~ -_ ally Sienificant *.41ds:-

Ocse welds * hich are rageirad in ce c= aleted buildi.x; str:cture osupper. ard r .ect
*' elds fer ter::crary su ;crts,safsr/ related eculsunt arxi buildirg w.# nents.a

rcn-safety ratated sue:cr.3, harxi-rails ,toe-plates, and si.tlar itmssic.ificant by dis definiticn. are r.~.,. cens:.dered to be stric.urally

i

i

==

.

\
<

b

.' .~~e.*
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!8ANAGEMENT PLAN POR T!!E RES0t,UTION OP CAR-19

_ ~_ . . -
.

! - Overview

The objectives of this plan are as delineated in CAR *9. These.

i-

objectives will be met by providing objective evidence :na: ea:n of

the corrective actions specified within CAR-19 are satisfa: ortly : ple-
a

9

mented. The intent is to verify that botn the hardware and prog:stra ::

aspects of all safety related activities utilizing AWS 01.1 welding

are in compliance with the FSAR (i.e. AWS 01.1 1975) and the Design-

J

- and Construction Program ."anual (Section 17.18).

The - attached logic chart illustrates ne approacn to be used in
1

providing the acove c.entioned ver:ficastens. The Corrective Actions

associated with each of the steps on the logic chart are identified,

on the chart.

; j
, All Corrective Acti ns snall te - implemented- - an 3::10: 20:Ordance

with CAR-19 ' including. rev:.ew and approval of specifi: :: ems by FC&I
J

j QA where requested. Flow ' diagrams 'sttacaments C-1 and C-2 of the

i CAR) have been and will continue to be considered 'in developing correc-

I tive actions.
:

i.

; Upon completica of eaca of -he :orreceive actions necessary :
:

'

resolve CAR-19, reports will~te p cpared waren su==ari:e act en :sxen.

These summary reports 4:11.be used ' internally ~ by 0:C : in' :he prepara::an

of evaluations .na:n will he sur :::ec to KC&E to be used in :ne prepar:-i

tion'of a final recort.
~

Findings and Corecctive Actions-

..

The following pages include -.:ne .~1ndings and -Corrective 1 Acta:ns
.

,

as presented in- :he -subject ' CAR. The ' detailed . activities required;

. . . :o-implement caca 0 :: ctive AO::On arc : Listed beneath the ' Corre :ive -
4

e

i

'g. m me _e k dee == * Me m.e_-

y , , - , --, - *
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Actions g .'.e ..umbar i.. . system f 0 r. f ind a..gs r.d corre: ; ce a ct .c:. s.

used in CAR-19 correscend directly wita chose sed nerein. Fes Onsi la

key personnel are also provided.

.

w

.

1
. i

1

1
i

|

|
|

|
|

|
1

|
<

1
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Finding $1r

"The results of :he Occuren: Re:::: .12:::n :ssx 73::3
.

I

? * *~
." ' '

'
.

. *-

indicated that 1509 of 6316 ::33:ia ' s f:r 3sfaty aala:ee
Structural Steel tields are ., ss ::.',

4
1

RESPONSIBILIt"t.,

4

la) " Based on CIC program recuirements assure :nat!

.

-all of the welders and selding procecures were
1

qualified to AWS D1.1." i

t

K. Hollinesworth la-1 DIC.. develop A;is D1.1 attribute :hecklis:3 3. ::ewton
i

, and review- welding precedure and welder
t

_ qualification procedure against :nts cheer.-
< . t

' list: . include documentation of proceduret

i
'iY

r review cycle.

K. Hollinesworth la-2- DIC perform. sta :s:::a1 sampling plan ::4 , 3.' :*ewton
( ac:Ordance aten -:I .-ST3-N 53 :: ver:f j ::ali-

-

fica:icas of weldars appearine on randertv
, -:

selected MSS;.1's. t

,

! G. Stanlev la-3 Sechtel review and ec: ent on OIC :leiding:!. Pitre

Procedure 3pec;ficati:n and t:eldar qualifica-
.

tien 7 ::edure as :o ~:Orplian:e_:s A:;5 21.;.
3. "auldin la-4- Provide report sur. mart:ing :ne results of.

5

.

the 2 cte.
,

; *
,

-

151 * retew ina :0 7:: ::- f:r . : .e pur: .ase and con:::t
..

st filler raterial_ :s 2nsure :na: only weeptsalet

: i '. a r rstar:21 ras -used La safe;/ r:12:2d 1.4143.
issurs :na: .; o tn rafety. rela:2d and .on-safe:y

'

rala:ed filler materials were properly ' centrolicd a

preclude irproper application..".
. ::

3 ...
4

a

*

T

, ~ . - i-..-- + i-
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X Mollinesworth 15-1 DIC reytew
..-.e4.-=.-B. Newton .. . 4 ..- . . . , . . . .- . . . a s . 1 .a.

. ,
. .

* *- .-. conteel 'o f f;;; : : .: ase 3:or:21s and
.

prepare desert;;;:n.' as::.f L:at:.0 .
C. Stanlev lb-2 Seentel review ::ccecures for na ;;;:..a s e

and con :al of filler racer:.als and :: .ent.
D. stauld i n lb-3 Pre are su. .-ary es;cr .

lel
"Ivaluate the adequacy of the 0:0 anspec:::n ::::erta

and procedures to deterr. ne af enese ele ents could
have adversely t.pa :ed the inspection results.
Document and prov:de nis evalua:icn c P0;- ;A

for review prior s inspect :n ::placents 10n.

Any changes in inspe::ica c ::erta and ;;ccedures
3rall be ::v;ded : ?.G L I ;A f:: rev:.ew price 0

r:la en:2 cn..

3. "a :1di . '

Oevelop A::3 and n:e s:e:.ft:2:::n 2::::.;a:2.:-L'

2. AY:es

enec41:s: re:2:ed :o nspec:: n requ oren:s.

?eview 0:0 anspec:aan criteria and pro:edures

in 3:::: dance .: n Or.ectiists.

J. Avres
L:-2.3 Occu ent :..13 evaluatten.

J. A v re s .J-2.5 3dPrar :e resa. s Of *J*2.0 2 .: ;*0VLde.

es..s.s .3 ...a.-; - ..... . p.

J. Avres .;-2.0 ':n ;nue f;;:ns ace:cas as a ssui: ::
'

.:-2.0 ev3 Laa::: 1.

.?. , re s .;-; '*it.as al.1 t-- t:n /0 0 'A.
.

.

3. ";- m
.: ... .04 . ; 0 '.' . . o . . ;; : .en: on av21aat an. ' . .iale:u

,a .,,g .).. .s ..* . ..
...

J. 'w r e y .:-4 Fraparo ..ance s. ov t slos.s as c.ecessarv a n.1

su:::: to EC&E GA for review.

.
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I

1

I

.

+

0. Mauldin 10-5 Prepare s u. .-a r ,- re:::: ::e 2 .: . :n :;; ,
'

J. Ayres * *

-

10-4.

L. Pardi ld) "Obtain a documented evaluat;:n :: fe:er.ine na

validity of inspe:-i ns perf:r ed n:h :ne presen:e
of paint on the weld."

X. Welli.eswo--h id-l ob:sta inf:r.atten ft: ::ner utili:y/ AI'sB. ::ewton
that have developed a validatt:n plan.

B. Newton Id-2 DIC Welding Engineering and Secntel Revie
G. Brown-

add site specific requirements /*ustifica:. n

as necessary and develop sa:e post:::n 'e::e:.

C. Stanlev ld-3 34:rit let:e: to KC&E f:: review and approval.
3. 'Muldin Id-4 ? epare s u: . .a ry report Liers *2-L :h ic u;"..

t

,

2. .. .

i le) -~;:ali:a .:ers n.el :sru fied :: A:;3 : G!. .4
.

-

.
'

.273 f:: ne inspe :ica Of. saferv related J::::: ural

steel welds. :nspe:: tens snall :e perf t: cd in

accordance vt n :ne C:C ;;ality 7: q 2.7 4..d ::ata.;.;

shall be perfor ed and docu entac :o sasure inst

taspectors ars ::p.;:an: et the ::; ;ual;;y ;;::::.-

requ;;erents.'

o . . . s u '. .*. . . . .s - 1 ....-......*e ......) . . s . e .- . . . .
* * ' *

' 'd - . .' .* . s . . n. . , . . .

"
. .an L .:: ; :.: ::::cdura ;C T '/ : * * :0, *:..s a:-.

::,cn f :letd n; ? ::ets.".

' MS- ff .-J ; : e :;o . . . .: ,ne l .: e ::::;f. 3: .:
.

. .

J. J12::na:

.3 ..; ..*. t. 3, g . "1 ...,4
..

**'.. . .s . . .. 3 e ' n *. .".. ...
i

:J: kfEJd:L:n . :pra.L .;44JG Sn dd J:2 :1 J *l*

n i 4:4n-3 tJa.:a .avols.

L

. .

.

v
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L. ast. eed .' e - 3 Si a spect' : qua';f; 2::: s ne .' L n ad.

J. Fletener ...

, . 3 .., g.. 3.,,,.... .
3... ..

2.3 .ae.
. ... . . . . . . . . . . . . . ... ..

.

. elds in ac:cets.:e i'.-- - .e : nn e- s

ac . n C 7 . ; r . . . , .. ..

... ..w.

T

0. "auldin le-4 Prepare sur.ary repor: ; ecs 'e-l .. : :. ..

le-3.

If1 "? e r f o r:n a 10"A retnspection of a.1 3: 2::2:2...

significant safety related strue:::al s:eet :.e lds .

""t e i d e n . .i .' i . s '. i m.. c .' " st.-"..- .u a l.' ", s.',r..*.*.'..*...*..
.

..

welds shall be made my the Ar:nt:ee: .c a..e e r . '-

C- 3..en 1.8 . ' ' .' e n . .* .* .' . s . .i m. w' *s.- ..- .". s .* .' ". s.....*.......*.
. . .

. .
. .

J. Fle::=.e:

.. elds ..,. ..e a.r ...,.. . ... ., .,e.... ... ....... ..w

1

4

.........3.,s.., 3 . . . 4 2 . . . '' ......3 . . = . . t .d . . . . .2.......
. . . . . . . . '

is 2, .a e.. . + . .a . d.< . , ,. . . . . s . . . . . . .. ....
. . . . . ... . . . . . .

. .

4. . . . s . . . a . ,. . s...... J.,.,... ,.. ... . . . . .. . . . . . . . . .:.... .. .... ....

.s ... s3 ...4. . ..,e .s. ...s .is,,. . . . .
. . . . . . . . . . . , . . . . .. ..

,
. ......4..as s . ., . a.34 .e3.s n 3.........a.,
. ,

.. .w ,.4....... . . . .

etseel'.a. nous steel .t:n :e ex:ept.:n : t

s.a.a. s.. ..e ...e .a.es. ., 2....,. ...,2 ,.
. ... ...

. . . . . . . . . .

.,a.e. s .1. 3 . ..244s 4. 0.3 J. .J.. 1.
,

.. ... .:. . . . ..
y ..

...eSe 19 . . . , ..3s . . . . . .... 3.t .. .. . . . . . . . . . .;c.. 4,e

4 ...s
3 . 3 4 . . . . . a * . s .' s .' . .- '. " ,~ . a .* .- . 3 . - . . .. . . . . .. .... .

. .

.... .. -
**... 333. a .g 33 ,3 g v. 3 *. 3 '. .' S *. . . . . .. .. . .. .. ..

..
. 4. 4 c..... *.g3 .g .a g ..q...d J.

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

*O .t . .: 8 5 11'.~4 r 2 ..".3. 3 4 C ". '. e '. J a a s . P : =. J ~

~3'.4 * 1 '.' '2 !JOM *033 .?3:4d l a " .3 * Of 3:3**;;.

.....a. .,).. . - . . ..
.

' -

.

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



Che f ints are . sele::e3 by 3ecn el basee

on a review Of 2:20:::n drsu:n:3 prepared
- - . * .

-

by tne struc ural an: .as:211aneous steel

fabricators.

L. astervood if-2 Perform re-inspec: ces in ace:rdance w :n
J. Fletcher

the CAR-19 Inspection 'lerifica:Len ?lan.

* Use :Me pro;e:: none nferrance pr:gran
T *

:o octain and document a suitact11:y

for service evalua:Lon of inaccessible

welds.

* Report all ident:fied det;:lencies en

an : 03.

Beentel will perform a case by case evaluation

i of eaca ;oin: :nscected to determine if:

'

as-cual: eenci::en meets design al10waeles.

'
if ne as-cu;;; : ndi:icn is a stin;-

fi:an defi::ency in acecedan:e at:n

10CT230.5$(el.

'

any rezeor< is requ: red.
f

O. ?'auldt. If-2.1 Sur. mart:0 data fece if-1, if-2.
*

Tla :ner.

s

/ "esr:de 'f-3.0 Oalic:: ::ia:ree fa:a fr:m ."O2's. C*l3 ' s ..

3. Armstrong

::02's f: sdd::::nal stra:: ural :.e ld s and

furnian :: .ecntei.
.

'I . "cSr:Je ;f-?.. Jallo:: :sf:r 2::ca and :;rn:Jn :o 3ecn:ci
3. Arrstrong

fr 2"21;at: n 3 fe:errano .! an? Jaditi nal

2:r.::ues'*, 3;;n;fi:an: nelds ere made...

3e:ns;cc: any addt:: nal welds as directed

from 3dentel evaluat:Cn.*

D. "auldin if*4 Prepare 9u mary report on data from tters

if-1, if-2, if-3.-



. _ _ .. > _ . _ _ _ _ _ _ _ _,. _

i

a

. Finding 02: "An Inspectica verift:ation etf::: Of sa t e t.f-rela t ed;
-

' structural steel welding, under uen :y AN5 cor fied
* ''-. ... f.

welding inspectors identified seteral 2:sts of def t an :es.

These deficiencies have ' een :::cger::ad ::elews":
?
d

Undersized welds. -

i .
- Wald defects

Incorrect configuration-
4

a

1 ~

Geld underrun-

,

4 . - Weld undercuti
4

]
1

1

< RESPONSIBILITY CORE CTIVE ACTIONS8

"1

}- D. 'sauldin 2a) "0etermine and document the *:0o: :ause" of :ho| J. Ayres
4

4 previous acceptance of deft::ent s:::::: 21 welds.a

,

j

-Analyze the M7AC S ue. c. o::, Ile::::::1 Su:p ::, Pipe-.4

|
4

Whi: Rest sin and any other safety-rata:2d p cge:=i
<

4 ::ali:ing AW5 01.1. Celdia: : Jnsurs .. : :he samei *
i

-
*::ct :auses" inheren:. n . ne : s ::::ura s:sel

.

4

4

+

) .elding p cgram '.ere no: generi: :o c:nar programs.*2

4

; - 3. Fe u ld i_n. 22-1 Review evaluations of 3:0 inspe::1:n p cpram
'J. Ayres

, as peri ::ed in 10. Ceter=ine af p deduras
~

1
1

,i could :ent:::ute to ~' :c: cause".i

% "sutdin Oa-2 Re'Itew inspection : 2:ni .7 and-. cer : fica :cni
3. Gar:ett

procedures :o 'te r t f y . ::: pt!.ance .to A1:5 I

. . . . .

..<2..,.o .,3 3.<

_

0. "Wi d t - Ja : Analy:e :.a deficicactes found in 2:::::::allV
. J. :q:ss
1

,i -

.:n.1:: Ant 3a:cty :als:cd . 3:::: ural 3:cei

a lds 24 10:urented in :ne. .C.'R-19 - !:spection
,

verification Plan utill':ing the original: -t.

t

. "SSWR, .:ne Re-Inspection- Ca:a Sheets, and,
.

,

4

J. :ne Arenitect Engineer evaluation;
'

i

T

. .

_;
__ ___l.__.. ___ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ . _ ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ . _ . _ _ _ . _ _ _ _ _ _ _ __

'
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, .

A

J. Avres '2a-4 Identify all safe:y rala:ed' 2 : vi:les uttli:-
ing AWS 01.1 weiji.:._. - .

, .

J. Avres 2a-5 Review preytausly :=npG2: :nf:::a: en rela-

tive to inspect on 2n: 30:30:sn 3 of r/AC

and Electrical supports, and ? pe % hip Res-t

traints and' any c:her safety related.propran
,

utili:ing AUS 01.1 . Ixamples of c=ptied'

information include Construction Self Assess-
ment, . task force reports, QA audt:s and

,

i

surveillances.

D. Mauldin 2a-6 Su=artre results ' of any previous tavestigs-
'J. Ayres>

.
4

tions/ reports rela:cd. :o weldine/inscection *

of ac'ove items.<

-D. Mauldin 23-7 . Analyze progrs=ata: eieren:s 2:ili:ec :.n -J. Ayres,,
. ss

'. the ereetze /-;eldi.g. Of stru::;ral- steel

and li*/AC and lec::::al Jupports. ? pe Wht;,

1
4

L, . ?.estraints and 0:ner : ens. Oevelo.o lis:
.

of- programa::: differences and determine
.

extent to .. .:,:n these differences would
.

influence 'rco: :auses*.
i

- D. "auldin 22-3 ' Prov;de su- ary reper: : ees 21-1 throuen

~2 .-.

E

Finding iTi "A
3. a t i nur:er 06 saf at.r r.313:2d scru:: ural steel welds

1

.

..ere -; ide 3 e ;nad n:ssi..i. : a::ria1. *
t

R ESP 0tISI git.ITY
. CCRRCCTIVI' ACTTONG

3aa *r:rward :..e "as-nu:1:*-informs: ion to :ne Architec:/.I

, 2np;..ce . '/ta an ::02 to .o:: sin an ' engineeri.1g evalua-,

: ten and dis =osttion'.* ~

,

8

e

yy s' T y- yt--- 4 -7 ( --r-+ r T y 1 9
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1

1

.

4 -

4

*

Easterueed Ja-1 :.lis sin 7 : elds or a: r;;i 14:e0::: .n :..e
.

, clatener.
..

* . s e ". . .' .... s . ' . '

.

'

. = . = . . . ~ . - . = . ~ . ... ..' s . .1.' .' e ' , . . - " . ... r
. t .

.
-

e .ed c. ...,.,l . . . . . . .. . . . . . . . . . , .3......... . . . . .. ... . . . . . . . . . .e

_ inf orest:. n . These :::. sa s..a .1 .: e pvi .f..

.o ..e ,., .,o ...a ..a.4..o .14 4 ..,s...... ... . .. . .- .. . . . , . . . .
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Appendix Vill
Pagei.

-

I.0
SCOPE

f

AWS'Ol.1 structural steel welds identified for iThis instruction provides direction for the insnection a
s ---

s
nd docum

Engineering in accorcance wath KG& E C A R-19 nscection by 8ecntetentation of
2.0 .

RESPONSIBILITIES
[

2.!
The KCSE Construction Quality Control, Lead Weldin(~
Engineering shall be responsible for the implementatiog Quality Centinstruction. n of this

2.2

Personnel certified in accordance with ANSI N45 2 5 78
f.

Phase of Nuclear Power Plants" and American Weldiof Inspection. Examination, and Testing Personnel for Const
- i

"Q uali fica t
..-

. s
ruction

" Standard for Qualification and Certification of Welding Societv QCI

activities defined in this instruction.shall be responsible for performing the inspections and documng inscectors"
,

entation3.0
CENERAL

3.1

Insoections soecified in this instruction shall be ce f
cacable of measurements within 1/16 inch incrementsutilizing fillet _ weld gauges, steel rulers or steel race measures

r ormed visually

sages will be cacable of measuring !!32". Uncercut.
-

3.2

The welds shall be inscected in accordance with the d
,

*

(See Page 3) with the following exceotions:anc caragraon 8.15.! of the AWS - Structural Welcing Coc
esign crawing

.

e C1.1-75w

3.2.:

'insoectec, in these cases visual examination snalt bPaint on welds - Paint will exist on most of the welcs to ce

Engrneering evaluation of tne insoection results isanc the results cocumented in accorcance with Sect:en
e :- ace

..:.
performec knowing that paint coes exist on most watc;

; .

Foreign material (firecroofing, etc) may remain aft
'

cleaninc. This condition'is acceptable if the foreigner

a determination of the weld status per the inscectionmaterial does not preclude, in the juegment of the insoect
.

or,*

criteria outlined in this appendix.
.

I
.

If the foreien material crectuces this caterminatiothe weld snall be recleaned prior to inspection n,
.

,
3.2.2

limitation'~s of AWS OI.1, Section 3.6.1 Reference BConvexity - Fillet welds need not satisfy the convexity
hec:fication 10466-C-122 and toc 66-C-132 paragraon :l 5 3ecntel

I . .1 ...

''rcercut - Unnarcut shall not exceed I/32 inch
.

3ecntel Soecification t0066-C-122 and 10466-C-132Reference.

caragraon 5.5.:.
.

'
~1 3.2.4

- ~ "'; ail Holes" (Construction Aids)
"'! ail Holes" in emeccs

The " nail holes" may remain ocen provided the weldsome instances will be located wnere a weld is recuirec
- in-

botn sines of the " nail hole" is increased from the si
.

on

shown on the draweng cy 1/16 of an inen for a length of-ze2incnes per sice.

.
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. . Appenc x V!!!
Page 2

Reference Sechtel crawing C-!C03 Miscellaneous Steel
General Note ll.-

3 . : .- -

'
3.2.5 Couges - Couges in base materials shall not be longer than 3

inenes nor ceeper tnan 3/l6 of an inen. Couges in weld
metal shall not reduce the section thickness of the weld below
specified size.

'
'

t, Couges exceeding the above snall be noted on the Weld Data Sheet
'

(Exhibit A or S) inctucing catails sucn as death, length, and location
on base or weld material.

Occument discrecancies on a nonconformance rec. ort., .

?
*

3.3 When inspection reveals a relectable weld or joint configuration (exclucing)
*

,'

clip to emced top or bottom weld overrun), the entire joint is to be
'"as-built" inspected and all weld sizes and lengths doeurnented. The
"as-built" weld sizes snould be accurate as possible anc should reflect
any significant oversized welds within the joint.-

3.4 Any missing material identified as a result of inscection per the design
drawing shall be identified on an NCR.

3.5 Docurrient any welder identification (D number) marxec on the joint.

4.0 DOCUMENTATION,
! .'

4.1 The insnection results will be cocumented on an insoection reecrt similar
-

to Exhibit A or 8 ano su=mittec to KG&E Construction Cuality Centress

-for final review for ccmcleteness anc accuracv. Tnese re orts must
be comcleted in a censistent manner anc as a minimum snali contain
the following information.

1. Descriction and size of weio deficiencv.
2. The dimension (cistance) cetween ceam anc er ed (*o ce

recorted as " set-:ack ga=").
3. Drawing and cetail numcer.
4 Date of inspection.

5. Name and certification number of the AWS CWI wno performed
the insoection.

6. Acceot/ reject.

4.2 When any condition is founc that coes not meet the accectance criteria
outhnec in :aragra:n 3.2 anc 3.3 of this instruction a nonconforr ance
recort wall ce generatec in_accercance with the a:piicaole project
procecure and forwarced to Secntet for evaluation. In orcer to recuce
the ar :u .t Of nacerworx, it is acc:o*cble to generate one
nonc:nt:rmance report per cuilcing.

;.3 The cocu- entation generatec as a result of this inscection Verification
Plan snait cecome an attacnment to C AR-19.

(. 5.0 EXHIBITS

5.1 Exnicit A - 7. ele Cata Sheet

5.2 Exhibit 3 - Weld Data Sheet

,-.
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8.!5 QUALITY OF WELDS
2

'
8.15.! Visual Inspection. . All welds 3.6.3 Surfaces of Outt icints recmredshall be vis3ffy' inspected. A- wefd to be f!usn shall be finisnec so as not

s s

shall be accepted by visual inspection
to recuce the thickness of the thinnerif it shows that:
base metal or weld metal ::v more than
I/32 in. (0.3) or five percent of the8.15.l.! The weld has no cracks. thickness, wnienever is smaller, or feavet' 8.15.l.2 Thorough fusion exists reinforcement that exceecs 1/32 in.'. between weld metal and base metal. How ever, all reinforcement must be

'
8.15.1.3 All craters are filled to removed where the weld forms partthe full cross section of the welds. of a faving or contact surface. Any8.!5.l.4 Weld profiles are in accer-

reinforcement must blend smoothlv into
,

dance with 3.6.,.
the plate surfacas with transition areas8.15.!.5 The sum of diameters of free from edce weld undercut. Chi: sinc

.

'.. piping porosity does not exceed 3/8 in. may be usec provided it is followed bv'

(9.5 mm) in any linear inch of weld grinding. Where surface finishing isand shall not exceed 3/4 in. (19.0 mm) required. Its rougnness valueII shall notin any 12.in. - (305 mm) length of weld. exceed 250 pin. f 5.3). Surface finished8.15.l.6 Fillet welds in any sincie
to values of over 125 uin. (3.2 um) throuencontinuous weld shall be permitted 250 uin. shall be finishec parallel to

to underrun the nominal fillet size re- the direction of crimarv stress. Surfacesquired by 1/16 in. (l.6 mm) without finisnee to values of 125 uin, or lesscorrection provided that the undersize may be finished in anv direction,weld does not exceed 10 percent of
the length of the weld. On weo-to-flance
welds on girders, no uncerrun is permitted 3.6.6 '/.*eles snall be free from ovyrlac.i

,

i at the encs for a lenctn ecual to twice'

the width of the flange.,

;;
'

mice:inenes iuin.).
3.6 WELD PROFILES

3.6.1 - The faces of (!!!e t welds mav
be sligntiv. convex, fla t, or stigntiv
concave as snown on pace 4, with none
of the unaccectable profiles also shown

, on Page 4 Except at outside corner
joints, the convexity shat! not exceed
the value of 0.15 plus 0.03 in, where
S is the actual size of the fillet weld'

', in inches. (See page 4).
3.6.2 Groove welcs shall ~ preferaoiv
be made with slient or minimum rein-'

forcement excect ' as mav Oe otherwise~

provided. In th'e case of Outa anc corner
joints, tne reinforcement snali not exceer
!/3 in. ( !2 mmi in metent ane nall have
cradual transition to the clare of the
DJse metal surface (see 3*ce 41 7ev
inalt be free of the disc:ntinuities snown
for ')utt joints on Pane 4

--

. e

1

y --
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