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In the Matter of

DUKE POWER COMPANY, et al. Docket Nos. 50-413
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TESTIMONY OF RICHARD W. IRBY
STATE YOUR NAME AND YOUR WORK ADDRESS.
Richard W. Irby, Catawba Nuclear Project, P.O. Box 223, Clover,
SC 29710.
WHAT IS YOUR PRESENT JOB WITH DUKE POWER COMPANY?
I am a welding inspector - visual, MT, PT for Unit 1.
SUMMARIZE YOUR EXPERIENCE AND QUALIFICATIONS, INCLUDING
OTHER NON-DUKE JOBS, EDUCATION, CERTIFICATIONS, AND
COMPANY SPONSORED COURSES AND TRAINING.
U. 8. Navy retired after 20 years of service primarily in the area
of welding related activities. [ have been working for Duke since
May 1977. I have been a welding inspector at Catawba since May
1978. I have a high school diploma, and an Associate Degree in
Industrial Management from York Tech in Rock Hill, South Carolina.
WHAT OTHER JOB POSITIONS HAVE YOU HELD WITH DUKE POWER
COMPANY?
Welder.
ARE YOU FAMILIAR WITH WHAT IS COMMONLY REFERRED TO AS
THE WELDING INSPECTOR CONCERNS WHICH WERE EXPRESSED IN
LATE 1981/EARLY 1982?

Yes.

1
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WHAT IS YOUR UNDERSTANDING OF WHAT THESE CONCERNS

WERE?

Written concerns by welding inspectors of

technical and

administrative short comings in the QA Program (Catawba Project).

DID YOU EXPRESS ANY CONCERNS AS A WELDING INSI’ECTOR TO

ANY OF THE TASK FORCES OR TO DUKE POWER MANAGEMENT?

Yes.

TO WIIOM DID YOU EXPRESS YOUR CONCERNS?

Task Force I, Technical Task Force, and Gail Addis.

WERE YOUR CONCERNE WRITTEN?

Yes.

DESCRIBE EACH DOCUMENT WHICH CONTAINS YOUR EXPRESSION

OF
My

CCONCERNS, AND INDICATE WHO IT WAS SUBMITTED TO.

concerns were set forth in three document packages which

contained questions and concerns related to resolution of the

following three NCls:

(1)

Technical concern on resolution to NCI

through QA Technical Recourse.

13165

submitted

(2) NCI 9092 (defects of Unit 2 dome plate) submitted through Bob

Morgan and presented to the Task Force.

(3) NCI 12549 (defect in piping, Unit 1) submitted through Bob

Morgan and presented to Task Force.

DID YOU FEEL FREE TO EXPRESS ALL OF YOUE CONCERNS?

Yes.

DID YOU EXPRESS ALL OF YOUR CONCERNS?

Yes.
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Q.

Q.

Q.

HAVE YOU DISCUSSED YOUR CONCERNS WIT!" ANYONE ELSE?
Yes, with my supervisor, Beau Ross. My concerns were turned in
through the chain of commard in the department.

.HAS ANYONE ELSE CONTACTED YOU AND ASKED YOU TO
DISCUSS YOUR CONCERNS?

Jan Liegnette, "60 Min." staff at home, by phone early July, 1983.
DOES THE DOCUMENTS ATTACHED TO YOUR TESTIMONY AS
ATTACHMENT A, B AND C REFLECT ALL OF YOUR CONCERNS?
Yes.

ARE ALL OF YOUR CONCERNS INCLUDED IN THESE DOCUMENTS?
Yes.

PLEASE SUMMARIZE AND EXPLAIN WHAT YOU WERE TRYING TO
COMMUNICATE BY YOUR CONCERNS.

I was trying to get specific items corrected that in my judgment
was wrong by procedure or by technical nature. Important to me
was the inefficient processing of nonconforming items relating to
lack of support in the program. Decisions made were some time not
conducive to the program and yielded to the needs of an
overpowering construction element.

WERE YOUR CONCERNS INVESTIGATED BY THE TASK FORCES?
Yes.

DID YOU ATTEND ANY MEETINGS WITH TASK FORCE AND/OR QA
MANAGEMENT MEMBERS WHERE THE TASK FORCE FINDINGS,
CONCLUSIONS AND RECOMMENDATIONS WERE DISCUSSED?

Yes. One such meeting was a final meeting with Larry Coggins,
David Whitaker over technical concern (resolution) of NCI 13165. 1

have attendecd other meetings but don't remember the details.
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Q.

Q.

Q.

Q.

WERE THERE ANY CHANGES MADE IN THE QA PROGRAM AFTER
THE WELDING INSPECTOR CONCERNS AND THE TASK FORCE
INVESTIGATION OF THESE CONCERNS?

.Yes.

DESCRIBE THE CHANGES OF WHICH YOU ARE AWARE IN THE QA
PROGRAM.

There were some changes in nprocedures and activities which
resulted in some improvements in the QA program.

TO WHAT EXTENT HAVE THESE CHANGES ADDRESSED ISSUES
RAISED BY THE WELDING INSPECTOR CONCERNS? TO WHAT
EXTENT HAVE THESE CHANGES ADDRESSED YOUR PARTICULAR
CONCERNS?

In that I am unaware of all the concerns expressed by other
inspectors, I do not know how these changes affected their
concerns. With respect to my concerns, the task force addressed
and resolved each concern.

THE WELDING .NSPECTOR CONCERNS HAVE BEEN
CHARACTERIZED AS CONCERNS ABOUT THE QUALITY AND
SAFETY OF CONSTRUCTION AT CATAWBA. DO YOU AGREE OR
DISAGREE WITH THAT CHARACTERIZATION?

Disagree, I think the topic of concerns has been strongly or over
characterized. Generally speaking, over a period of time quality
has been sacrificed to some degree but not to the point of

quality/safety dangers.
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Q.

DID THE EXPRESSION OF YOUR CONCERNS INDICATE YOUR
BELIEF THAT THERE WAS A BREAKDOWN IN THE QA PROGRAM
OR INDICATE THAT THE QA PROGRAM WAS NO LONGER
'WORK'NG?

There was no breakdown in the QA program so as to affect safety.
However, there was a breakdown as it affected the manner in which
technical matters and NCI resolutions were handled.

OID YOUR CONCERNS REFLECT A BELIEF ON YOUR PART THAT
THE CATAWBA PROJECT IS NOT BEING CONSTRUCTED SAFELY?
No.

IN YOUR VIEW, HAS THE QA PROGRAM BEEN EFFECTIVE WHILE
YOU HAVE WORKED AS AN INSPECTOR AT CATAWBA?

Effective, with exceptions which have been listed through differert
individuals.

ARE YOU AWARE OF ANY DEFICIENCIES IN CONSTRUCTION IN
THE QA PROGRAM WHICH WOULD CAUSE YOU TO QUESTION
WHETHER CATAWBA IS SAFELY BUILT?

No.

IS THERE ANYTHING ELSE YOU WOULD LIKE TO ADD TO YOUR
TESTIMONY?

Yes. I feel that my concerns, each in a unique way, touch a broad
level of expertise and management (ranging from Catawba through

the Charlotte office). The handling and solutions to my concerns
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(prior to the task force review) clearly characterize (not a
breakdown) but a lack of concern for practical, efficient working

solutions.

I hereby certify that I have read and understand this document, and

believe it to be my true, accurate and complete testimony.

Swomﬂ;o ;nd subscribed before me
this 4’< day of September, 1983.

A irsae A Hdiiand

Notary Public

Commission Expires ////{’2[4 f/ /’Z’l {f
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Attachment A
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J R Wells
L .R Davison

Re: Catawba 1-2
Management Procedure 8030-0003
Resolution of Technical Matters

We have an inspector R.W. Irby who has @ technical concern on resolution
to nonconforming item Serial Number 13165. This nonconformance was
evaluated technically by the Catawba Project Technical Support welding
group and approved by the QA Technical Group January 4, 1982.

Attached are Mr. irby's concerns and a copy of Q-1A 13165.

R A Morgan
Project QA Engineer

Atttachments



Reasons that | feel the weld in question Is reje~table and should be
replaced.

Unknown Factors such as - temperature ranges during time of welding and
at time of air injection?

Rate of Cooling?
The possible inducement of oi] and molsture into the weld Jjoint?
Up setting of the chemical balance of weld deposit and parent metal?

This nonconformance should be addressed entirely from a metallurgy view
point and not as a cleanliness problem,

The additional resolution made note of the time factor of the weld
deposit and surrounding metal In the critical temperature range (800

= 1600 degrees). This factor Is true In respect to sensitization of

the metal however accelerated cooling Is not an approved method to
correct this.

Correct application of the FWDS and following process specification will
eliminate the problem of too much time In the eritic: . temperature range.
In regard to annealing of the weld joint, this process implies a slow
rate of cooling and not an accelerated rate of cooling.

This question may not be technlical, but why did the welder apply this method
and why do current changes in the process specification (1-4-82) approve
of this method that took place on (9-26-81).

)
';‘;’:iby.QMFE?%Eéggél
Welding Inspector
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Attachment A

Duxe PoweER COMPANY
ELBOTRIO OENTER, P.O. BOX 33180, OHARLOTTE, N.C RBR4R

Gronoe W. Guen ‘ TELEPHONE

February 19,'1982

R W Irby

Re : Catawba 1-2
Resolution of Technical Matters
Your concern dated January 11, 1982

The resolution of the referenced technical concerns from a metallurgical
viewpoint is answered in the attached memo to file and will be explained
further to you by D E Whitaker, S W Van Malssen, and L M Coggins, The
conclusion is that the weld quality is not jeopardized.

As you also know, there was a question as to whether the practice employed
was actually quenching, which led to difrerent conclusions regarding
whether or not procedures were violatcd.l.ny feeling is that there was no

gnt by people resolving the NCI to approve action Tn violation of the

edure, It is apparent that a better solution would be arrived at by

recognizing that the action was not authorized beforehand in the proper
manner and, separately, the individuals concerned will be instructed in
future resolutions >f this type.

/

s

Corporate QA Manager

GWG/ph

(704) a70-408%



MEMO TO FILE

SUBJECT: Response to R. W. Irby's request for a '"Resolution
of Technical Matters Involving Differences of
Opinion" Involving NCI Serial No. 13165
File No. K-1

The 'Description of Item and Statement of Problem" from NCI Serial No. 13165"
reads as follows:

"During random inspection of Weld No. INV 193-30, an air hose was discovered
taped in the end of the section being joined (approximately 24') providing a
rapid cooling process of the welded joint. This process was applied without
approved process control and controlled methods. Items in question are the
rate of cooling, the moisture and oil content of the air, and the cleanliness.
condition of the assembly (see attached 0A for additional note) (RWI 10-27)."

Mr. Irby also expressed his concerns in a memo dated January 18, 1982 and in an
attachment to a memo from R. A. Morgan to J. R. Wells and L. R. Davison dated
January 11, 1982. The concerns are as follows:

January 18, 1982: 'My concerns involve specific technical matters and the
efficient processing of non-conforming items, relating to lack of support in
the program. I would like to point out short comings in decision making and
proper research (to specific NCI resolution) that is not conducive to the
program and not restricted to Catawba alone."

January 11, 1982:

"Reason that I feel the weld in question is rejectable and should be
replaced.

Unknown factors such as temperature ranges during time of welding and at
time of air injection?

Rate of cooling?

Up setting of the chemical balance of weld deposit and parent metal?

This non-conformance should be addressed entirely from a metallurgy view-
point and not a cleanliness problem.
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- The additional resolution (signed by D. W. Llewellyn, T. H. Robertson, H. L.
Atkins) made note of the time factor of the weld deposite and surround:ng
metal in the critical temperature range (800-1600 degrees). This factor
is true in respect to sensitization of the metal; however, accelerated
cooling is not an approved method to correct this. Correct application
of the FWDS and following process specification will eliminate the problem
of too much time in the critical temperature range. In regard to anneal-
ing of the weld jeint, this process implies a slow rate of cooling and not
an accelerated rate of cooling.

- This question may not be technical, but why did the welder apply this
method and why do current changes in the process specification (January 4,
1982) approve of this method that took place on September 26, 1981."

This response will cover the technical questions concerning the weld rather than
those concerning how the NCI was handled. Also, it is assumed that the concemn for
cleanliness of the system has been answered satisfactorily.

The rate of cooling of welds can effect material properties by determining tempera-
ture gradients, metallurgical structure, and amount of hydrogen retained in the
weld., Temperature gradients or change of temperature across a thickness of
material coupled with lower yield strength at high temperatures and thermal expan-
sion result in the residual stress. Generally speaking, the higher the thermal
gradient the higher the residual stress. For example, residual stresses close to
welds where the thermal gradient is the highest are generally considered to be at
or close to the yield point. In the postweld heat treatment to relieve stresses,
there are rules governing the width to be covered by the blankets and the rate of
cooling so that new residual stresses will not be introduced. The Procedure Quali-
fication's Materials tests are used to prove the amount of residual stress induced
is not detrimental; with heat input, preheat, interpass temperature and material
thickness being the parameters controlling cooling rate. In order to determine
whether accelerated cooling of the interior of the pipe affected the integrity of
the weld in question, three facts should be taken into account.

First, the weld (a socket weld) was on the opposite wall of the pipe (0.343" thick)
from the circulating air. Second, 304 stainless steel is a ductile material with
an elongation of 55 percent in the annealed condition. Third, circulating air is
not a severe quench as shown in Table 1. A faster cooling rate than circulating
air could be produced by an increase in the thickness of the pipe. Thickness is
not a limiting factor for fillet welds on P8 material.

Air 0il Water Brine

No circulation of fluid or agitationof piece 0.02 0.25t00.30 0.9to01l.0 2
Mild circulation (or agitation) . . . ... .. 0.30t00.35 1.0tol.1 2to22
Moderate circulation . . . . ..+« 4+ + 4+ .+ .. 0.35t00.40 1.2t01l.3 . . .
Gl Cirelation . . s s s s v i s e e D405 24815 ...,
Strong circulation . .. ... ... ... 0.05 0.5t0 0.8 1.6t02.0 ...
VIOLoNE cEPeulatits . o o o ¢+ b s 0 ¢ v s w s BB WA 4 5

Table 1. Severity of Quench (H) for Various Quenching Media (Grossmann § Bain)
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For these reasons, I do not think the properties of the weld were effected due to
an increase in residual stress.

The metallurgical structure can also be affected by the cooling rate. The most
notable example of this occurs in carbon and low alloy steel where the cooling
rate at the time of transition between a Face Center Cubic Structure to that of a
Body Center Structure determines vhether perlite, bainite or martensite is formed.
Type 304 stainless steel is an austenitic material and does not undergo this trans-
formation and is therefore not hardenable by heat treatment. The metallurgical
structure of this material is affected by cooling rate due to the formation of
chromium carbides between the temperature range ot 550°C and 850°C. The formation
of carbides is rate dependent allowing sensitization to be avoided by cooling at a
fast rate between these temperatures. It should be noted that too fast a cooling
rate at high temperature in stabilized stainless steel (Type 321 and 347) can lead
to a problem known as knife line attack. I would therefore conclude that the effect
of increasing the cooling rate on sensitization would be beneficial.

Quenching metal after welding can increase the probability of hydrogen crackiry in
carbon and low alloy steel by slowing down the diffusion rate of hydrogen an. by
adding to the residual stress. This is not a problem with 304 stainless steel
which is an austenitic material and not susceptible to hydrogen cracking.

In welding stainless steel joint cleanliness is extremely important. Small amounts
of impurities can cause hot cracking or sensitization of the weld metal. Hot crack-
ing is caused by the presence of small amounts of low melting point constituents to
the weld metal such as lead or sulfur. Sensitizationwould be caused by the addi-
tion of carbon. Both carbon and sulfur are present in oil but in the case in
question the air was not used until after the first pass which sealed the pipe.
Another possibility which was looked intn was the diffusion of carbon from cil on
the inside of the pipe. The idea was discounted or considered superficial due to
the short period experienced by the I.D. of the pipe at temperatures which carbur-
izing would take place. Figure 1 and Figure 2 show the relation between time, tem-
perature, percent carbon, and distance below the surface for 1020 during liquid
carburizing and 3115 steel during pack carburizing respectively.

1020 corben steel, I-in. diam

o i Corburizes 3t 1850 F |r B Corburized ot 1600 F | ; 750'0‘:{""‘4 1750 F
120 W ~ Il —H
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Figure 1. Effect of duration of liquid carburizing on 1020 steel
(ASM Handbook, 8th Edition, Vol. 2)
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Figure Z Effect of durationof pack carburizing on 3115 steel
(ASM Handbook, 8th Edition, Vol. 2)

Stating that the weld is technically sound does not mean that Mr. Irby's concerns
were not legitimate. I especially agree with his point of view that the FWDS is
the vehicle for insuring that sensitization does not occur. Also, I would like
to point out that although quenching was not a problem with 304 stainless steel,
it could very well be for carbon and low alloy steel. The cooiing rate is one of
the detemmining factors for whether preheat or postweld heat treatment is needed

for different thickness.
5545 2Kl
v1 itaker

Assistant Engineer

C.0. 2737602
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. Attachment |
. NCIR #£12549

‘ @ ' Page 1 of 1

The radiographs of this weld were reevaluated and the Internal surface was
also Investigated visually, Based on the reevaluation, this weld iIs
Judged to be acceptable to the requirements of the Code. ;
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Attachment (1) to NCI 9092

Surface defects are judged not to be significant based on engineering

Judgement gained by prior experience in containment vessel and pressure
vessel design.

Site QA and QA Vendor ‘urveillance shall address and evaluate why defects
were not discovered during shop inspection and receiving inspection.

J2irs to be done in accordance with Section III, Subsection NE, of the
ASME Code.
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Attachment (2) to NC! 9092
Response to Attachment (1) to NC! 9092

Vendors supplying safcty related materials or components have an approved
QA Program. This program includes QC and inspection that we are conflident
is satisfactory. Duke Power QA performs surveillance on their program to
maintain a good confidence level. The surveillance does not include 1002
inspection of the material or component. Minor or extremely small irregu-

larities can go unnoticed depending on inspection or NDE requirements.
Shipping damages and norma’ oxidation are factors to consider In reviewing

the containment plate. /u/}/"‘V T
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Attachment (3) to NCI 9042

This attachment provides additional guidance to the resolution of original
NCI dated 7-28-81.

Surface defects have already been judged not to be significant based on

engineering judgement (see attachment (1)). This attachment provides

additional criteria for the surface preparation and inspection of pitting

and surface roughness less than or 1 to 1/8 inch in depth.

has been MO0 dey ujnlty 72 1/1IH

The containment dome plate ehadi-—de sand blasted to a “white metal surface"”

in accordance with Surface Preparation Procedure DPSPS-1. This process widd Aes
remeved vemowe all surface foreign deoris, scaling, rusting, etc. to sound metal.

— ASTM A20 9.2.1.1 ires all i rfecti ved Lo, k"“hh
ragra .2.1.1, requires all f ;mgmgm
3 % ;!J g&'tp_ﬁ wel) faired. Procedure MSS SP-55 shall be used as a 0 "lﬂl"
qu o determine well falred conditions. Type Type and Type VIIL 7% //ft7fw
photographs shall be used for representative acceptable surfaces.

3 All gi;i greater than 1/8 inch in depth sgll be weld repaired in accordance
with AS , paragraph 5.4.
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