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SUMMARY OF THE TESTIMONY OF
LOUIS O. DEL GEORGE
ON CONTENTION 1
(REINSPECTION PROGRAM - INSPECTOR
QUALIFICATION AND WORK QUALITY)

Louis O. Del George >s Commonwealth Edison Tompany's
Assistant Vice President responsibie for licensing

and engineering activities within the Nuclear Opera~-
tions Division, including licensing activities for

the Byron Station. Mr. Del George managed the develop-
ment of the Reinspection Program.

Mr. Del George describes the structure of the Reinspec-
tion Program and discusses the results of the Program
for Hatfield, Hunter, and PTL.

Mr. Del George explains that the Reinspection Program

was developed to veri.y the effectiveness of inspector
qualification and certification practices utilized by

site contractors prior to September, 1982.

Mr. Del George explains the four essential elements of
the Reinspection Program.

A, Selection of Contractors - 8 of 19 contractors
who performed safety-related work at Byron were
subject to the Reinspection Program. These 8
contractors accounted for approximately 93% of
the safety-related work. The other contractors
were not included because they were subject to
a different s _andard, or they were undergoinag a
separate reinspection, or their work was neither
accessible nor recreatable for purposes of rein-
spection.
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V.

"I .

B. Selection of Inspectors - All inspectors for
two contractors were reinspected. An adequate
sample of inspectors for the other six con-
tractors was selected.

C. Selection of amounts of each inspector's work
subject to reinspection - The first three
months of each selected inspector's work was
reinspected.

D. Establishment of Acceptance Criteria - For
objective inspections, an agreement rate of
95% was applied. For subjective inspections
an agreement rate of 90% was applied.

Mr. Del George explains that the work performed by
Hatfield, Hunter and PTL was categorized into discrete
work activities called "attributes,” which are com-
prised of more basic "elements." All "accessible" ané
"recreatable" attributes (explained by Mr. Del George)
of safety-related work for the inspectors three month
period were reinspected. Some attributes were not
inspected by any of the sampled inspectors for the
three month period.

Mr. Del George explains that the attributes were further
catecorized "objective"” (not significantly affected by
qualitative interpretation) or "subjective" (reguire
qualitative interpretation). Visual w.ld examinations
were the only subjective attributes.

VII. Mr. Del George explains that acceptable items were

defined as those for which the reinspector agreed with
the condition on the original inspection record, using
Criteria that applied at the time of the original
inspection.

VIII.Mr. Del George explains the basis of the 95% acceptance

Ix.

level for objective attributes and the 90% acceptance
level for subjective attributes. All observed dis-
crepancies were evaluated for design siagnificance.

Mr. Del George explains that if an inspector failed to
meet the applicable acceptance criterion, the sample
was expanded to focus specifically on areas where
qualification was suspect. For Hatfield, Hunter, and
PTL, no inspectors were found unqualified regarding
objective attributes. For subjective attributes, the
indeterminate qualifications of some of their inspec-
tors, and the failure of one PTL inspector, led to
sample expansion.



x.

XI.

Mr. Del George explains that the Reinspection Program
results for Hatfield, Hunter, and PTL demonstrate that
their procedures for gualification and certification of
QC inspectors prior to September, 1982 were effective.
These results also show that all other contractors'
inspectors certified in accordance with these same

pPrac ices were also adequately qualified, based on the
larce data base and the fact that no discrepancies were
found to have desigr significance.

Mr. Del George explains why his conclusions are not
affected by the fact that some attributes were inacces-
sible or not recreatable,

XII. Mr. Del George explains how discrepancies found during

the Reinspection Program were dispositioned. None were
found to have design significance. Discrepancies were
evaluated to determine whether any trends existed which
would warrant further review. Two trends were identif-
ied, however, the trended discrepancies were found to
be insignificant from a desiagn standpoint.

XIII.Mr. Del George explains that the NRC Staff revieweé the

results of the Reinspection Program and reached a con-
clusion that the safety-related work done by the Byron
contractors is of acceptable quality. Mr. Del George
also discusses two recent NRC reports relating to
Hatfield QC activities which identified two apparent
1tems of non-compliance. Mr. Del George explains that
these NRC reports do not affect his opinion regarding
the effectiveness of Hatfield's QC inspector certifi-
cation program.

XIV. Mr. Del George concludes that *he quality of the werk

performed by Hatfield and Hunter is adequate and that
there is reasonable assurance that the equipment and
systems associated with this werk will not compromise
the safe operation of Byron Station. Mr. Del Georae
explains that the basis for this opinion is based upon
the results of the Reinspection Program and on the
general effectiveness of programs implemented by CECo
to assure the quality of construction activities.
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TESTIMONY OF
LOUIS ©O. DEL GEORGE

-+, Please state your full name and plac.. of employment.
nids My name is Louis Owen Del Cecrge. I am employe~ .,
Commcenwealth Edison Company in its Corporate Offices

in Chicago, Illinois.

Q.2. lease describe your job responsibilities.
A.2 I am an Assistant Vice-President, responsible for

Licensing and Engineering activities related to the
fiine operating nuclear reactors within Commonwealth
Edison's Nuclear Operations Division. 1 am also
responsible for Licensing activities related to the
four nuclear reacters which Commonwealth Edison is
currently constructing, including the two reactors at
Byron Station. 1In additicn., the engineering corganiza-
tion that reports to me maintains functional oversight
of the engineering activities related to the reactor

facilities under construction to provide for the uni-



Q.3.

form application of Commonwea.th Edison's engineering
procedures at both our operating nuclear plants and

nuclear plants under construction.

Please state your educational background and work
experience. 3

I received a Bachelor of Science Degree in Engineering
Science from the Illinois Institute of Technology in
1970. 1 also received a Juris Doctor degree from the
Chicago Kent College of Law of the Illinois Institute
of Technology in 1977. I began my professional career
at the Bettis Atomic Power Laboratory in 1969 where I
held various positions of increasing responsibility
related to the design and fabrication of nuclear reac-
tor internals. While employed at the Laboratory, I
was appointed tc the The Shock and Vibration Design
Review Committee which assessed the adequacy of
vibration design practices for all pressurized water
reactor plants designed at the Laboratory, including
the Shippingport facility. 1! alsc attended the
Laboratory's Reactor Engineering School which provided
graduate level instruction in the design of nuclear

power systems.

In 1974, 1 joined Commonwealth Edison and have held

positions of increasing responsibility in the Station



Nuclear Engineering and Licensing Departments. 1In
connection with my engineering experience, I managed
numerous backfit projects related to the Dresden and
Quad Cities Stations. These pProjects included struce
tural, mechanical and electrical design and construce
tion activities, and involved work governed by both
the American Society of Mechanical Engineers (ASME)

and American Welding Society (AWS) Codes.

In connection with my licensing experience, from 1978
to 1981 I managed all licensing activities related to
the LaSalle County Station including development of
the Company responses to all NRC questions concerning
design and construction activities. In this regard, 1!
participated in the development of corrective action
pPrograms some of which involved reinspection of work
previously completed and included construction activie
ties governed by the ASME and AWS codes. This ine-
cludes a reinzpection program for hanger welding
performed in accordance with AWS Dl.1. by the LaSalle
County heating, ventilating and air-conditioning
(HVAC) contractor, the sample reinspection of large
and small bore piping Supports ancd the reinspection of
ASME bolting by the LaSalle County mechanical contrac-
tor, the sample reinspection of cable routing and sep-

aration by the electrical contractor, and a structural



Q.4.

A.5.

steel sample reinspection program which included
visual inspection of welding performed in accordance

with AWS D1.1.

In 1982 1 was appointed Director of Licensing at which
time I assumed responsibility for all licensing active-
ities related to the Company's nuclear facilit.es both
operating and under construction. In 1983 I assumed
my present position of Assistant Vice-President, after
acting for approximately one-year as staff assistant
to my predecessor in this position. It was in this
latter role as staff assistant to the Assistant Vice-
President of Licensing and Engineering that 1 previ-

ously gave testimony in this preceeding.

Did you participate in the development of the Reine-
spection Program at Byron Station concernin¢ the
Quality of QC inspectors?

Yes.

Please describe your responsibilities concerning the
keinspection Frogram.

My responsibility as Director of Nuclear Licens:ing
included the development of the Company's response to
NRC Staff inspection findings. In 1982, acting in

that capacity, 1 managed the development of a program



Q.6.
A.6.

for verifying the effectiveness of contractor prac-
tices for the qQualification and certification of QC
inspectors at the Byron site, hereafter referred to as
the "Reinspection Program" or "Program”. The affected
Company departments were assembled under my direc-
tion. The principal contributors to the Program
definition were the Project Construction Department,
which had overall responsibility for site contractor
activities; the Quality Assurance Department which
maintained oversight of site contractor activities and
had insight on the standards affecting these practices
and their application at the Byron site; and the
Nuclear Licensing Department, which provided technical
quidance on methods for resolving the findings based
On experience gained in the resolution of similar
issues involving reinspection of completed construc-

tion work.

What was the objective of the Reinspection Program?
The Reinspection Program undertaken at Byren was
developed to verify the effectiveness of inspector
qualification and certification practices utilized by
Site contractors prier to September, 1982. The Pro-
gram examined, on a sampling basis, inspections per-
formed by QC inspectors who were certified prior to

September, 1982 under those practices. By demonstrat-






0.7.
A.7.

A.8.

The purpose of the Reinspection Program :.us to vali-
date former inspector certification practices under
ANSI N45.2.6 (1978), and not to confirm the adequacy
of construction quality generally. With validation of
certification practices the objective, the Reinspec-
tion Program focused on demons.rating the repeatabile-
ity of inspections previously performed, from which
the effectiveness of qualification and certification
practices could be directly demonstrated. However,
the large volume of inspection data associated with
the Program does produce a strong inference of the

adequacy of construction Quality at the site.

What is the purpose of your testimony?

My testimony will describe the structure of the Rein-
Sspecticn Frogram, and will discuss the results cf the
Program for Hatfield Electric Company ("Hatfield"),
Hunter Corporation ("Hunter"), and Pittsburgh Testing

Laboratory ("PTL").

In general terms, identify the essential elements of
the Reinspection Frogram.

The Reinspection Program consisted of four essential
elements. These are: (1) Selection of Contractors,

(2) Selection of Inspectors (3) Selection of Inspec=-



tors' Work, and (4) Establishment of Acceptance Cri-

teria.

Were all the contractors who performed construction
work at the Byron site subject to the Reinspectic
Program? i

No. Eight of the 1% cont}actots who had performec or

were performing safety-related work at the Byron

Station were subjected to reinspection. These site

contractors were:

a. Blount Brothers Corporation = responsible for
most structural work including concrete /masonry,
installation of post tensioning tendons, miscel=-
laneous structural steel, and fireproofing.

b. Johnson Controls Incorporated - responsible for
installation of Heating, Ventilating, and Air-
Conditioning HVAC controls and instrumentation
including tubing, hangers and instrumentation,
and instrument panel installation.

e, Hunter Cerporation - responsible for mechanical
eérection activities associated with egquipment
setting, piping, component supports, and pipe
whip restraints.

d. Nuclear Installation Services Company - respons:-
ble for installation of the NSSS system including

control rod drive mechanisms reactor vessel set-



ting, r- tor coolant pump setting, and miscella-
neour <sandling equipment erection.

e. Hatfield Electric Company - iesponsible for elec-
trical work on site including embedded and
exposed conduit and underground duct, cable pan
installation including hangers, ladders and
covers, as well as cable installation and term:-
nation. This contractor was also respensible for
installation of fire detection, fire protection
and security systems.

Powers-Azco-Pope - responsible for installation
of small bore instrument Piping and miscellaneous
small bore (2" and under) systems.

g. PTL - responsible for nocndestruction testing of
welds, concrete testinq{ aggregate testing, con-
Crete expanczicn ancher testing, soils testing,
calibration and structural steel bolting inspec=-
tion.

h. Peabody Testing - responsible for same scope as
PTL who succeeded Peabody in September, 1977.

The work inspected by these contractors amounted to

approximately 93% of the safety-reiated work at the

Byron Station. (See Attachment A).

These contractors all certif‘ed their QC inspectors

using the guidance provided in ANSI N45.2.6. With



respect to the NRC questions concerning the adeguacy
of inspections performed between the start of safety-
related construction in 1976 and September, 1982, the
program proposed for resolving the matter was devel-
oped based pPrimarily upon experience gained in the
resolution of other NRC findings related to program-
matic concerns where no construction defects had been
identified. 1In that regard, a reinspection based on a
focused sampling process was considered prudent
because it allowed for the allocation of resources in
a way that would most effectively uncover potential

discrepancies.

Of the 11 contractors excluded from the Frogram, three
were excluded because they were not subject to ANSI
N45.2.6 (1978) and, hence, the Qualification of their
C inspectors was not in question. Three other con-
tractors were already undergoing extensive reinspec-
tion of their work, thereby rendering it unnecessary
to address the gquestion of their QC inspector Qualifi-
caticn. The remaining five were excluided from the
Reinspection Frogram because their work was neither
accescible nor recreatzble for F-rposes of reinspec-
tion. The procedures and practices for the qualifica-

tion and certification of QC inspectors for these five

contractors were established under the same duidelines

-10-



Q.10.

A.10.

as was the case for the eight contractors included in

the Reinspection Program.

How were the inspectors who were the subject of the
Reinspection Program selected?

All QC inspectors for two contractors (Powers-Azco=-
Pope and Johnson Controls) were reinspected to the
eéxtent their work included reinspectable items. This

was responsive to broad concerns raised in the CAT

Inspection Report.

The work of the QC inspectors of the six remaining
coentractors was reinspected by a sampling technigue.
Tc ensure a representative selection of inspectors
from the total population, Commonwealth Edison come
piled rosters of the 81X contractors' QOC inspectors.
The names of the inspectors were listed chroneclogi-
cally by date of certification. The first inspector
on each roster was selected and every fifth inspector
thereafter was included in the Program. After the
eriginal sample population was gelected, the NRC
Senior kesident Inspector (who had conducted the CAT
review) reviewed the sample and aijed twe to four
names to each contractor's group of inspectors. For
example, four names were added to the sample popula-

tion for Hatfield, three for Hunter, and three for




Q.11.

A.11.

PTL. This NRC input was solicited to assure that any
inspector whose certification might in any way be held
suspect by the NRC would be captured by the initial

reinspection sample.

Was the sampling plan used to select the QC inspectors
for reinspecticn adeguate to assure that this group
was representative of the total population of inspec-
tors?

The Reinspection Program sampling scheme as described
here was not des:igned on a formal statistical basis.
Rather, it was a result of an engineering judgment
that for small populations, a sampla size of about 20%
will provide a reliable indicator of the gual:ity of
the total population. 1In the Byron Reinspection Pro-
gram, the selection cf every fifth individual orn a
list chronologically ordered by initial certification
date assures a wide ranging representation of inspec-
tion activities over the time period of the contrace
tor's participation ir the plant's construction. The
adaition of inspectors identified by the NRC as sus-
pect would result in conservative bias to the sample

1f those suspiciones were Justifiable.

As shown in the following table, the inspectors who-e

woerk was reinspected span the entire period of inter-



est from the start of safety-related construction to

September, 1982.

Distribution of Inspecters Reinspected

by Contrator by Year

1876 1977 1978 1679 1980 1981 1982+« TOTAL
Blount
Brothers 2/7 2/3 0/2 3/12 0/2 /2 8,28
Johnson
Controls 1/2 3/4 1/1 5/7
Hunter 1/3 2/6 1/6 2/7 4/19 8/31 3/33 22/84
NISCo 1/3 1/1 1/2 1/2 4/8
Hatfield X
Electric 1/3 2/4 3.3 2/5 15/60 2/13 23/86
Powers-
Azco-
Pope 2/2 S/5 9/10 3/4 1¢/21
Pittsburgh
Testing 6/34% 6/16 3,18 2/5 3/7 3/5 23/85
FPeabody
Testing _1/23 5/14 6/37
TOTAL 4/32 16/60 10/31 11,40 15/37 40,116 14/40 110/356

* to September 1982

Note:

In the above table, the
the number of inspecto

numper of inspectors certified.

numbers shown as x/y inuicate
I's reinspected versus the

ont
total

Eased on the above, it car be seen that the Reinspec-

tion Program included a reasonable distribution of

inspectors over the timeframe of interest, and the

sample size for each contractor was large enough to



pProvide assurance that the results of the Program are
representative of each contractor's total inspector

population.

The adegquacy of the sample size can also be judged by
comparison with those specified by Military Standard
105D (Military Standard 105D, "Sampling Procedu;es and
Tables for Inspection by Attributes," Washington,
D.C.; U.S. Government Printing Office, 1963. Also
appears as ANSI/ASQC 21.4-1981.) Military Standard
105D 1s a standard ANSI document containing sampling
plans for performing inspection by attributes. The
standard specifies sample size as a function of popu=
lation size. The follcwing table lists the teotal
population of inspectors, number of inspectors who
were reinspected, and the number of inspectors
rYequired to be sampled for each contractor, based on a
Military Standard 105D single sampling plan and a

nermal inspection level.



Sample Sizes Used
in Reinspection Program vs. Those Required
in Military Standard 105D

No. of No. of Inspectors

Total Population Inspectors to be Reispected per
Contractor of Inspectors Reinspected Military Standard 105D
Blount Brothers 28 8 8
Johnson Centrols 7 5 2
Hunter B4 22 13
NISCo 8 “ 2
Hatfield 86 23 13
Powers-Azco-Pepe 21 19 5
Pittsburgh Testing 85 23 13
Peabody Testing 37 6 _8
35¢ 110 1

Note: All of the inspector population was reviewed for possible reinspection for
Johnson Controls, Powers-Azco-Pope, and Peabody Testing. There were no rein-
spectable items for those inspectors not included.

Thus, I conclude that the sampling plan used to select
the QC inspectors was adegquate because its size cap~
tired a significant number of inspectors distributed
over the entire period of interest. In addition, the
samples compare favorably with those suggested for
such plans in MIL STD 105D, which is recognized in the

field of statistical gquality control.

82.12. How much of each inspector's work was subject to rein-

spection?

.15-



Q.13.

A.13.

Q.14.

A.14.

The Program required that the first 3 months (i.e., 90

days) of each selected inspector's work be reinspected.

Why was only the first 3 months used?

A random sampling of each selected inspector's total
work was not judged adequate to indicate the inspec=
tor's initial qualification. Rather, the first 3
months of each inspector's work was judged to be a
conservative measure of that inspector's qQualifica-
tions because any deficient work by an inexperienced
inspector 1s most likely to be performed during the

early months on the jeb. This sampling approach

introduced a conservative bias which would support the

adequacy of the inspector sample discussed in response

to Q.11.

Was there any reguirement that an inspector have a

minimum number of inspections before he qualified as a

candidate for the Reinspection Program?

Yes, in order to provide a baseline for assessing the

pericrmance ¢f the selected inspectors, a minimum nume

ber of reinspections was incorporated into the Frogram

guidelines. GCenerally, an inspector had to perform a
minimum of S0 reinspectable inspections during the
period subject to reinspection. 1In the case of inde-~

pendent testing agency personnel (Fittsburgh Testing

elbe






Q.16.

Q.17.

spection Program, the remaining five involving compoe-

nent support and eguipment final inspection (Type 3 or
4 hardware and document reviews) had not been initiat-
ed prior to September, 1982. All of the attributes
reviewed for incorporation in the Program are deline-

ated in Attachment B.

Is it your testimony that only accessible and recreat-
able attributes were reinspected?

Yes.

Flease explain the manner by which attributes were
determined to be either accessible or recreatable.

n attribute inspection was considered to be recreat-
able i1f it could be identified to a specific inspector
and the condition or state originally inspected was
capable of reinspection at a later time. For example,
an inspection was not recreatable if the attribute
inspected was reworked at some t.me after the original
-hspecticn. An inspection was nct recreatable if the
atiribute was subjected to snspection on a sampling
basis without element specific documentation, such as
conduit support bolting for which the inspection sf a
specific support could not always be identified to a
specific inspector. In additior, certain attributes

are only amenable to inspection at the time the origi=-



Q.18.

A.18.
f

Q.19.

nal work is being done, such as weld interpass temper-

ature or eguipment rigging hold points.

An attribute inspection was accessible for reinspecs-
tion if extensive dismantling was not required to
enable the reinspection to be performed. Thus, cer-
tain attributes were inaccessible due to their being
embedded in concrete, or located within structural or
mechanical enclosures which would require removal of
hardware in order to make reinspection possible.
Attribute inspections were deemed to be accessible,
however, if reinspection could be accomplished through

the erection of scaffolding or through the removal of

Paint, insulation or fireproofing.

Were the attributes further categorized for purposes
©f the Reinspecton Program?

Yes. For the purposes of the Reinspection Program
basic attributes inspected were characterized ac
either "objective" or "subjective". This character.-
zZation war made based on *he manner Ly which a partice

ular inspection was carriea out.

What is the difference between a subjective and objec~

tive attribute?

«19.



A.20.

An objective attribute is one for which its inspection
!s not significantly affected by qualitative inter-
pretation. An element of such an inspection can
usually be easily quantified or measured, such as
material type, size, shape, traceability, dimensional

configuration, etc.

A subjective attribute is one for which its inspection
requires gualitative interpretation by the inspector.
An example is visual weld examination without supporte
ing gauges, for which an inspector is called upon to
reach judgments on weld elements which cannot be
readily quantified, such elements as overlap, poros-
ity, lack of fusion, etc. Weld length was also con-
sidered a subjective feature if it was assessed qQuali-
tatively, i.e., without the use of a mechanical meas-
uring device. Visual weld examination was the only

subjective attribute in the Reinspection Program.

How was it determined that original inspections were
acceptable”

The focus of the keinspection Frogram was to assess
the qualifications of the site sintractors' QC inspece
tors who had performed inspections during the 1976 to
September, 1982 timeframe. This was accomplished by

using QC inspectors to reinspect the original inspec-

=20~



tors' work who were Qualified under the certification

pProcedures accepted by the NRC in mid-1982 and
approved for use by the site contractors beginning in
September, 1982. The original inspection record and
the reinspection record were compared and evaluated to
determine whether any discrepancy between the two

records existed.

Each contractor used its own QC inspectors as reine
spectors and as indicated above, the reinspectors were
Properly qualified. Reinspections were performed to
the same or in some cases more stringent criteria than
had been used in the original inspection. Thus, even
if design regquirements or inspection criteria lad been
relaxed subseguent to the initial inspection, accepta-
Bility of the work performed by the original inspector
was evaluated according to the earlier, stricter
Criteria. It was deemed important to recreate the
conditions of the original inspection because the
cbjective of the Reinspection Program was to evaluate

the quality of the original inspecter's perforrmance.

hcceptable items were defined as those for which the
reinspector agreed with the condition recorded on the
original inspection record. Without that agreeme t,
the i1tem was graded as uUnacceptable., These statitics

were compiled and recorded in such a way that correla-

-21.



tion to the original inspector could be accomplished.

The grading was executed in this manner regardless of
whether or not the installed item was in conformance
with design drawing tolerances. If the original
inspector recorded a value for a finite dimensional
measurement and the reinspector could not obtain the
fame measured value, the 1tem was graded as unaccepte
able (hence an obsesved discrepancy), even if the
installed product dimensions were acceptable to design
drawing tolerances. For example, if the original
inspector identified the distance between two points
as J feet 2 inches, but the reinspected value wvas 3
feet 1-5/16 inches (a difference of 11/16 inch), a
discrepancy was recorded even though both measurements
meet the requirements of the design dravings, i.e.,

they are within the design tolerance.

All observed discrepancies were recorded and tabulated
and subsequently compared to the Program acceptance
€riteria. It is important to reiterate that all
cbserved discrepanciesr were counted against the orig.-
nal inspector whether or not the oLserved discrepancy
wat later deronstrated to be & valid discrepancy when

compared to current design or installation parameters

and tolerances.

ozz.



Q.21.
A.21.

Q.22.

A.22.

What were the acceptance criteria?

For the purpose of this Reinspection Program, the fol-

lowing acceptance criteria applied:

1. For objective inspections = 95% agreement rate.

2. For subjective inspections - 90% agreement rate.

The agreement rate i1s the rate at which the reinspec-
tor agreed with the condition recorded by the original

inspector on the original inspection record.

What 1s the basic for the 95 percent acceptance level
for objective attributes’

Acceptance criteria were established that Commonwealth
Edison judged would provide reascnable assurance of
the adequacy of the inspector's Qualifications. For
objective inspections, such as an inspection performed
with calibrated instruments or the inspection of a
material heat number, agreement betwsen the reinspec-
tion and the original inspection was required to meet
Or exceed a rate of 95%. This acceptance criteria was
considered a reasonably conservative acceptance level,
that recognized that unintentional human error pre-
cludes 100% agreement. Moreover, many objective
inspections require some subjective judgment on the
part of the inspector, thereby reducing the likelihood

of complete agreement between the original inspector

and the reinspector.



Q.23.

A.23.

The use of the 95% agreement rate should not be inter-
preted to mean that 5% of objective work can be defec-
tive. All discrepancies were evaluated for design
significance. Although the situation did not present
itself, had valid discrepancies with design signifi-
cance been identified, a determination of the root
cause of that discrepancy would have been made and
further reinspection or other appropriate remedial
action would have been implemented. This intent was
contemplated within the expansion criteria defined for

the Program.

What is the basis for the 90 percent acceptance level
for subjective attributes?

Subjective inspections were known from past exparience
to involve qualitative interpretation. Therefore,
agreement between the reinspection and the original
inspection was required to meet or exceed a rate of
90%. This acceptance criterion was applied only to
visual welding inspections performed without supporte
ing gauges. The 90}, acceptance level recognized the
likelihood for reasonavle disagreement between inspec=
tors and reinspectors where judgmental decision making

was involved in the inspection,

24e




For the case of visual welding inspection, Edison's
extensive prior experience in the reinspection of
similar welding features at other construction sites
formed a basis for the 90% criterion. First, the Com-
pany was aware that such attributes, even if truly
acceptable, are not amenable to a high agreement rate
when reinspected. This is supported by the discussion
of inspector activities in the Quality Control Hand-
book (J. M. Juran, et. al., McGraw Hill, 1962), te
which reference was made at the time the Byron Program
was developed. Second, Edison's experience clearly
indicated that inspectors are inherently more conser=-
vative in their judgments when they are participating
in a reinspection program which is subject to close
ocutside scrutiny. Although that conservatism cannot
be quantified, we considered a difference between the
expected agreement rates for objective and subjective

attributes of 5% to be a reasonable bound.

In order to further ensure that visual weld inspection
results were consistent and accurate, the Reinspection
Frogram accepted by the NRC staff provided for a
third-party review of identified discrepancies. The
third-party review found that the reinspectors were
often overly conservative in their interpretations.
This judgment was confirmed by the NRC-Region III
Staff.



Q.24.

A.24.

As in the case of observed discrepancies identified
for objective attributes, all observed subjective dis-
crepancies were evaluated for design significance.
This gives evidence >f the Program intent to assure
with high confidence that defects of design signifi-

cance did not go undetected.

What action was taken, if any, if an inspector's work
did not meet the acceptance criteria?

As was discussed in response to Q.12. and Q.13., a
sampled inspector's first 3 months of inspections were
reinspected. If an acceptance criterion was not met
for that period, the inspector's certification was
considered suspect. In order to determine whether the
inspector should be deemed to be unqualified, an
expanded sample covering the second 3 months of the
individual's inspection tenure was reinspected for the
attribute(s) found to fail the acceptance criterion.
If the results of the second three month period alone
did not meet the acceptance criterion, the inspector
was judged to be unqualified. In this event, 100% of
the inspections performed by that inspector of the
type found to fail the acceptance criterion were rein-
spected. In addition, the original inspector sample
population for the particular contractor involved was

expanded by as much as 50% for the attribute in ques=
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tion, depending on the number of inspectors still

2vailable for inclusion in the Program.

If an inspector had no inspections beyond 3 months and
did not meet a Program acceptance criterion, the next
inspector certified chronologically was substituted
and his first 3 months of work was reinspected.® The
qualification of the original inspector in such a case
was considered indeterminate, but his results were
retained in the Program data base, and all observed

discrepancies were evaluated for design significance,.

If expansion was required, Commonwealth Edison's
selection of the inspectors to be added to the sample
was made from an overall list of inspectors certified
in the specific area where the unqualified inspector
was identified. Thus, the expansion focused specif-
ically on areas where Qualification was suspect. This
approach resulted in a very broad sampling of the
potentially discrepant area of Qqualification when a

single inspector failed to meet the Program acceptance

Criteria.

With respect te Hatfield, Hunter, and PTL the applica-
tion of the Program criteria is shown in Attach-
ment C. For objective attributes, the adequacy of

certification for all inspectors was demonstrated
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through the reinspection of the first 3 month period.
No inspectors were adjudged unqualified and conse-
quently no expansion of the reinspection sample was
required. For the subjective attribute, both Hatfield
and Hunter had one inspector whose gQualification was
indeterminate after reinspection of the first 3 month
period. PTL had two such inspectors. Because these
individuals had no further work, their qualification
could not be assessed further. A substitution was
made for each of these individuals and the substie
tute's reinspected work was shown to meet program

acceptance criteria. Therefore, no expansion resulted.

FTL had one other inspector whose performance did not
meet the subjective program acceptance criteria for
either the first 3 month period or for the second 3
menth period. Therefore, PTL was subjected to an
inspector sample expansion. 1In this case the failure
of just one inspector resulted in an expansion that
captured the first 3 months of work for the attribute
in guestion (visual welding inspecticn) of all remaine
ing inspectors wnose work was accessible. Each of the

4 additional inspectors passed the Program acceptance

criterion.

A Program flow chart that describes the logic path for

Program expansion 1s provided as Attachment D.
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Q.25.

A.25.

0.6,

What were the results of the Reinspection Program with
respect to the qualification of the QC inspectors for
Hatfield Electric Company?

The primary result of the Reinspection Program was the
demonstration that all Hatfield Electric inspectors
sampled, for whom sufficient work could be reinspected
to assess their qualifications, passed the Proq;am
acceptance criteria. This result demonstrates that
the procedures implemented by Hatfield Electric Corpo-
ration for the qualification and certification of QC
fnspectors prior to September 1982 were effective.
Thus, the uncertainty raised by the NRC CAT inspection
concerning the qualification of Hatfield inspectors is
resolved. Moreover, the Reinspection Frogram results
support the conclusion reached by the NRC Staff in
198C that the Hatfield program for Qualificaticen and
certification of QC inspectors was adequate. The 1980
Judgment is set forth in IE Report No. 50-454/80-01,
in which the NRC Staff indicated that all Hatfield
inspector certification packages that were reviewed (8
in total) were found to be Acceptable. | note that 4
of the B inspectors whose documents we e rev.ewed in
198C were included in the Reinspection Program and me:
the Program acceptance criteria.

Yave you drawn any other conclusions from the Matfield

tesu.ta?
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A.26,

Q.27.

A*z’-

Yes. 1 can also conclude with high confidence that
all other inspectors certified in accordance with
these same practices and procedures were also
adequately qualified. This opinion is based on the
number of inspectors whose Qqualifications were
demonstrated, the significant number of inspectors
whose work was actually reinspected (27%) and the
concomitant statistical significance of this sample
(see response to Q.11.), the extremely large and
diverse data base upon which the conclusion is founded
(87,783 inspections total; 60,245 objective and 27,538
subjective), and alsc the fact that although a limited
number of discrepancies were found, neo discrepancy was

identified which had design significance.

What were the results of the Reinspection Program with
respect to the qualification of the QC inspectors for
Hunter Corporation?

The primary result of the Reinspection Program was the
demonstration that all Hunter inspectors sampled, for
whom sufficient work could be reinspected to assess
his Qualification, passed the Program acceptance
C€riteria. This result demonstrates that the proce-
dures implemented by Munter Corporation for the quali-
fication and certification of QC inspectors prior to

September 1962 were effective. Thus, the uncertainty
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Q.28.

A .28,

raised by the NRC CAT inspection concerning the qualie
fication of Hunter inspectors is resolved. Moreover,
the Reinspection Progran results support the conclue-
sion reached by the NRC 3taff in 1980 that the Hunter
Fiogram for qualification and certification of QC
inspectors was adeguate. The 1980 Judgment is set
forth in IE Report No. 5)-454/80-01.

Have you drawn any other conclusions from the Hunter
results?

Yes. 1 can also conclude with high confidence that
all other inspectors certified in accordance with
these same practices and procedures were also ade~
quately qualified. This opinion is based on the nume
ber of inspectors whose qualifications were demone=
strated, the significant number of inspectors whose
work was actually r inspected (26%) and the concomi-
tant statistical significance of this sample (see
response to Q.11.), the extremely large and diverse
data bate upon which the conclusion is founded (73,349
inspections total; 69,624 objective and 3,725 subIec~
tive), and alsc the fact that although a limited nume
ber of discrepancies were found no discrepancy was

identified which had design significance.
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Q.29

A.29.

Q.30.

A.20.

What were the results of the Reinspection Program with
respect to the qualification of the QC inspectors for
PTL?

The primary result of the Reinspection Program was the
demonstration that all but one of the PTL inspectors
sampled, for whom sufficient work could be reinspected
to assess his qualification, passed the Program
Acceptance criteria. One individual, whose work ultis
mately was 100% reinspected, did not pass the Projram
Subjective acceptance criteria for both the first and
second Jemonth period. This resulted in the expansion
in the sample of inspectors reinspected as was dise-
€ussed in response to Q.24. Thus, the uncertainty
raised by the NRC CAT inspection concerning the effece
tiveness of the qualification and certification prace

tices implemented by PTL is resolved.

Have you drawn any other conclusions from the PTL
results®

Yes. I can alsoe conclude with high confidence that
@il other inspectors certified in accordance with
these same practices and procedures were also
adequately qualified. This epinion is based on the
number of inspectors whose Qualifications were

demonstrated, the significant number of inspectors



A Jl.

whose work was actually reinspected (27%) and the
concomitant statistical significance of this sample
(see response to Q.11.), the extremely large and
diverse data base upon which the conclusion is founded
(12,153 inspections total; 6,137 objective and 6,016
subjective), and also the fact that although a }imztod
number of discrepancies were found, no discrepancy was

identified which had design significance.

Does the fact that certain inspections were inaccessie
ble or not recreatable affect your conclusions on the
re.nspecticn program regarding inspector qQualificae
tions?

No One must keep in mind the fundamental objective
©f the Reinspection Program which was to verify by
reinspection the adeguacy of the qualification and
certification p-actices for contractor QC inspectors.
The Prugram demonstrated the effectiveness of those
practices (or a representative sample of inspectors
from which it can be inferred that the same practices
were effective as applied to tihe remaining inspectors
and, therefore, as to all inspection work performed by

the entire inspector population.

The fact that certain inspection elements were either

not recreatable or were inaccessible does not affect
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my conclusion for several recsons. First, the data
base developed within the Reinspection Program is
extensive. Hundreds of thousands of inspections were
recreatable and accessible, providing an enormous da‘a
base from which to assess the effectiveness of Qua..i~
fication and certification practices. Second, the
qualification of inspectors for many of the attirib.tes
Willh inaccessible Or not recreatable elements car be
inferred from the fact that identical access.ble ele-
ments in cother attributes were reinspected and the
Qualification of the inspectors has been verified.

For example, the amcunt of pipe, conduit or ducst run
ericased in concrete is small by comparisen to and is
directly represented by the pipe. conduit, and duct
Fun in air sub ected to reinspection in the Progran
The primary elerentec of inspestion are the sare 8: the
resuits of reinspection of the accessible inspections
car be used to draw conclusions regarding the nens
reinspectable work.  This is further dermonstrated by
the sumrary diccussion of these attributes contained

in Attachment B

The Qualification and certification program: for these
inaccessible and not recreatable attributes are the
fame as those verified by the Byron Feinspection Pro-
gram  In fact, many of the inspectors whose work was
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A da.

reinspected in the Program also performed inspections
in areas not reinspectable. GCenerally, inspectors
were qualified for many attributes. The requirements
imposed for prior experience, job training, and per-
formance demonstration have the same general scope and
technical content for each of these attributes, and
those attributes not reinspected are similar in many

respects to those captured for reinspection.

For these reasons, ! am convinced that the conclusions
reached in the Reinspection Program based on the scope
of attributes actually reinspected are valid and

defensible.

In your previous answers concerning the results of the
Reinspection Frogram for Hatfield, Hunter and PTL you
indicate that discrepancies were uncovered as & result
of the progiam. How were these discrepancies disposis
tioned”

Before the reinspection effort was undertaken, Commeons
weath Edison recognized that, in all probability, dise
Crepancies wouid be found. In order to create a data
base sufficient to determine ther the discrepancies
were either non-critical or critical to the design
basis requirements, the contractors were directed to

record all the reinspection results but not to imples



ment corrective action immediately. This approach was
taken so that the "as found" physical conditions could
be observed at a later date for possible detailed
analysis. As the Reinspection Program progressec the
various contractors were directed to incorporate the
unacceptable conditions into their particular non-con-
formance systems in order to implement correc::ve
action, including trending of the discrepant conc:.-

tions.

All discrepancies that were determ:ned toc excees an
ASNME Code examination acceptance criter:a were
repaired, even though they were aisc determined by

evaluation not to have design significance..

1l other valid discrepancies were either repa:red or
dispceiticned as acceptable "as-is" based on enginee:-
ing evaluation results. Although physical rewsrk in
these latter cases was not mandatory because the dis-
crepant cond:ition did not compromise the design bac:.s,
scme rewcrk wac performed. For example, all ot

esLive

“©

-
-

discrepanciec related to documentation were correcies.

0.33. In response to Q0.32. you ind:cate that discrepant ccn-
ditions were reviewed for trends. Describe this pro-
cess, and the results, 1f any, for Hatfield, Hunter

and PTL.
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A.33.

A brief review of the overall Program data trends :s
instructive. First, the Program identified 3,247

observed discrepancies associated with 156,926 okjec-
tive inspections (2% discrepancy rate). The results

for Hatfield, Hunter and PTL are given below.

Summary of Ct-ective Discrepancies by Contrastor

Number cof Observed Valid
Contractor Inspections Discrepancies Discrepanc.es
Hatf:e €6C, 245 2,115 432
Hunter 6,624 684 70
TL 6.016 66 €5
Frorm thie it 1¢ clear that the general acceptance rate

for okrective attributes was excepticnally hRagh. When
the cbserved discrepancies for Hatfield, Hunter ans

FTL were screened to eliminate those observasions *ra*

are not valid discrepancies, the discrepant popula

o
'
O
o

for Hatfield, Hunter and PTL is approximately 1% of
the total of inspections performed. 1In the case of

Hunter, only 0.1% of the objective population inspect-

£

ecd wa:c showr. tc have a valid d:iscrepancy assoc:ate

(2N

.€eg

with 1t. Tris includes those discrepancies idern

that involved documentaticn, none cof which disp.ayel

an apparent trend.

Second, the Program identified 4,001 observed subjec-

tive (visual weld) discrepancies associated with

037-



45,858 subjective inspections (9% discrepancy rate).
The specific results for Hatfield, Hunter and PTL are

given below.

Summary of Weld Disc epancies by Contractor

Number Observed Valid
Contractor Inspected Discrepanc:es ).SCreranc.es
b St o B bl S .- A BB
HEatfield 27,538 1,986 1,278
Hunter 3,728 109 £
1L 6,137 905 Sls

Although the discrepancy rate 1i1s somewhas higher for

ek

“-Jectiive than for objective attributes, it muss

tr

e

remembered that these visual weld discrepancies are

more likely to occur due tc the inherenrtly subjecz:ve

ha |

ot

ure of the inspection atsribute. However, althcugh

.

t

e discrepancy rate i1s higher, the ultimate issue :s
whether these discrepancies are systematic and sign:.-
ficant encugh to compromise the design. As was ind:-

- .

Cated in previous responses, no visual weld discrep-

ancy was found to have design significance.

The resulte for all attributes were evaliuated on a
contractor-by-contractor basis to determine whether
any trends existed in the observed discrepancies (1.e
reject rates) that might warrant further review. Th:s

evaluation involved a scrting of the observed discrep-

ancies into discrete elements with a comparative
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assessment made of these elements. If any element
demonstrated a significant contribution to the dis-
Crepancy total, 1ts significance was reviewed and any
inspection practice ramifications were considered.
With this preliminary discussion complete, ! will turn
to the spec:fic trends uncovered within the Re:inspec-
tion Program data concerning Hatf:eld, Hunter and P
1. For the subjective attribute of visual weld
inspecticn, the results for each contractcr were

analyzed using approximately five elemernts. PTL haz a

[

minor problem in reproducing the original visual we.d

nspection repcrt. The reguirements for the welds :in
guesTion were not specific as to the accept- able

c.erance range. Therefore, agreement rates between

et

inspeciors were predictably lower due to the fact that

&
™

Y

b

applicabtle drawing reguirement was siricse
applied on reinspection. This was complicated by the
fact that the feature being inspected, i.e., small
fillet welds, were inspected for leg and length
dirensions without gauges, thereby increasing the
subjectivity of the inspection. Because the fi.ilet
leg dimension in question was typically small, 1t was
difficult to reproduce inspection results. Cur-
rently, both dimensional tolerances and weld gauges

are being used to make these inspections more objec-



tive than was the case at the time the original in-

spections were done.

In addition, PTL showed an undesirable discrepanc

rate for the attributes of undercut and overlap Cene
Stant training during the visual weld inspectcrs’
tenure has much improved the consistency of the.r
Judgments made in the areas of undercut and overlap
Discrepancies of this type were shown to be insigrilie
cant.

2. In evaluating observed discrepancies asscciatesd
with Hatf:eld visual weld inspections, it wac ncted
that a disproportionately large fraction of the d:s-
Crepancies were related to the inspection of shees
steel welds. This is not necessarily an indicat:i:cn of
a specific problem with a particular inspecter kbut
rather a manifestation of an issue pertinent to the

entire industry, related tc visual inspection of sheet

steel welds. This trend is not unexpected.

The standard applied in the past and wvhich was used :n
the reinspection program wac AWS Di.1., a strucsura.
steel code. That code makes no specific provision for
welding the light gauge sheet s‘eels at i1ssue here A
modified code has been developed specifically for

sheet steels, AWS D1.3. That code is now be:ng imple-
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Q.34

mented at Byron. Most surface finish discrepancies
previously recordable under AWS Dl1.1 have been el:rm:.-

nated by this new sheet steel code.

From a design impact standpoint, these discrepanc:ies
are insignifacant Not only were these discrepancies
specifically evaluated and determined to be of no ccn-
seguence but also sheet csteel welds generally have
very low load requirements. The strenc¢th affordec by
even a code rejectable weld is almost always much
greater than that needed to fulfill the des:ign .re-
guirements. This conclusion has been validated by
actual tensile tests previously performed on a similar
sarple of rejected welds on another project. The
testes showed that welds which would be rejectable
under AWS Dl1.1 criteria had margin in excess of what
1s reguired by design. In fact, in almost all cases,
the fa:lure under locad resuited in failure of the

sheet metal rather than the weld itself.

In summary, all observed discrepancies have been
assecsed for possible trends. Excep: for the twc dis-

cussed above, none was identified.

Has the NRC Staff reviewed the results of the Rei:n-

spection Program, and have they reached any conclu-

o§l~



A.34.

¢ 35,

Q.36.

sions relative to the adeguacy of work performed by
site contractors at Byron.

Yes. The review of the results of the Byron Reinspe:z-
tion FProgram by the NRC Staff is documented in IE
Repcrt Nos. 50-454/84-13 and 50-455/84-09. In those
reports 1t 1s stated that contractor inspectors did
not overlook csignificant safety-re.atec hardware def:-

Ciencti.e: and that safety related work dcne by the

m
".
"t
(8]
9
0

cntractors 1s of acceptable gquality. Althcocugh

Iad
by
m
IS
P
W

ssificat:on of weld length as a subjective :in-
specticrn feature was commented on by the NRC Staff
whern 1t accepted the program in March, 1983 and :in
tezi.mony before this Board, the Staff has not comrun-

icated any further concern regarding this issue. The

Since the completion of the Byron Reinspection Fro-
gram, has the NRC Staff reported on any other matters
cencerning the QC inspecter activities ¢f Hatfield,
Hunter, or PTL.

Yes. Two sets of inspection reports which relate tc

Hatfield Electric QC activities have been issued.

Would you please summarize those reports.
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A.36.

First, 1E Report Nos. 50-454,/84-27 and 50-455,/84-19
were issued on June 9, 1984. That report identified
two apparent i1tems of non-compliance.

(1) A design drawing notation (Note 47 on Si_

Prawing 6E-0-32378, Rev. L) was not incorpeorated intc

ot

~

procedures which required the electrical contractor

0

.-
-

install cable tray covers, whether or nct explicitly
specif:ed, if field conditions resulted in a viglation
cf cable pan separation reguirements without the
covers. Th:s was considered a Level V viclation
(minor safety-significance). Alzhough training of
Hatfield personnel including QC inspectors was con-

ducted to review this drawing regquirement, apprepriace

rented. As a result, a limited number cf catle pan
inspections had been performed (126 cable pan inspec-
tion reports) without documentation of a review
against the drawing notation. The necessary proce-
ural revisions have since beer. made and implemented
and a 100}, reinspection of the ai:ected cable pan pre-
viously installed was undertaken, with completion of
the reinspection scheduled for July 13, 1985%.
(2) Certain cable tray hangers were identified as

discrepant after an extensive reinspection of sim:lar

-g3-



hangers had been completed. This was cons:dered a
Level IV viclation (more than minor safety-signif:-
cance). Hatfield Electric had reinspected over 4007
cable tray hangers to verify hanger configuration
because the Hatfield QA manager identif:i:ed a docurer-
tation deficiency in 1982. The connection betweer. the
structuira. stee! and certain hangers (345) were judged
to be i1naccessible for reinspection because of fire-
proofing or encasement in walls. In 1982, it was
determined that 1f these hangers had valid weld

rds, no

traveler records including weld inspection rec

0

further reinspection was cons:dered to be necessary.
In 1984, at the reguest of the NRC inspector the hang-
©rs within this class were reinspected with the fire-
procfing removed, and 129 apparent discrepancies were

ck

erved invelving 119 hangers. 1t has siice beer
established that 9] of the cobserved discrepancies,
affecting 91 hangers involved gaps in the fit-up
between the hanger and the auxiliary support steel to
which the hanger was attached. An inspecticn for th:s
fit-up gap wac not introduced as arn inspection re-
Quirement until February, 1984, and all of the fit-up
gap discrepancies identified were found tc have nco
design significance. Of the remaining observed d:s-

crepancies only 11 affecting 11 hangers were valid
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0.37.

discrepancies; the remainder having been shown tc be
in conformance with current design reguirements. Each
of the 11 discrepant hangers are being evaluated tc

determine whether remedial action is regquired.

Second, IE Report Nos. 50-454/64-09 and 50-455 /84-C7
were i1ssued on March 19, 1984. That repcrt ident:f.ez
one apparent i1tem of non-compliance invelving a sing.
Hatfield discrepancy repoert (DR-3382) that dealt with
the removal of a cable from a conduit. The discrep-
ancy report 1naccurately described the pulling force
applied in the removal of that cable, resulting in a
def:c.enl engineering evaluation. This was considered
a Level IV violation (more than minor safety-signifi-
cance). This event was determined to be an isclated
occurrence based on a review of all other discrepancy
reports i1nvolving cables pulled out of conduit, and
was closed by the NRC in IE Report 50-454/84-27. Th:is
item 1s discussed in some detail in testimony filed by
Mr. J. O. Binder of Commonwealth Edison and Mr. B. G.
Treece ¢f Sargent & Lundy.

Dc the facts underlying those 77 repcsrts affect you:
opinion relative to the effectiveness of the Hatf:el.d
Electric QC inspector Que’ification and certification

program.
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A.37.

No. The matters addressed in those inspection reports
are not significant. This is true whether viewed

individually or collectively.

With respect to the first item involving the fa.lure
tTL incorporate a drawing reguirement concerning catle

pan ccver installation into the inspe~tion procedure,

the affected contractor personnel had been trained cr
the drawing reguirement and are believed tc have prcr-
er.y imp.emented i1t. The procedural deficiency which

"n

hould be and has been resolved will provide cb
evidence that the requirement is being implemented.
There is no apparent basis to conclude that inspectcrs
who were trained did not effectively monitor the pan

. 11
cocver i1nsta.liation activities.

£l

The second iter invelving cable par hangers ident:f:ed

a very limited number of discrepant hangers attri:but-

Lo

able to deficient inspector activity. The major:ty ©
the observed discrepancies involved an inspection e.e-
ment only recently applied (fit-up gap) and does nce,
therefore. compromise the integrity of previous.y per-
formed inspections. The valid discrepancies were

shown not to be significant.

The third item involving cable pull tension has been

the subject of extensive review by both Commonwealth

o$b-



Edison and the NRC Staff. The isolated viclation in-
volving a single cable rework event has been dispccs:-
ticned and closed to the satisfaction of the NRC
Staff. No l:ke violation has beern :identified after

reviewing all cable pulls of a similar type.

Taken together, these events do identify an apparen:
weakness in translating design reguirements into in-
spection procedures. However, this fact alone d.es
not compromise the integrity of inspector qualif:ica-
tion and certification programs. These procedural

discrepancies have not resulted in major rework or the

‘.
re

affected safety-related components, which further sup-

pcrts my opinion that the events are not significant.

It remains my conviction that the QC inspection act:-
vitiec of Hatfield were and are effective and thas
those activities were implemented in a way that sys-
tematic problems of design signifi nce have no® gere

undetected.

Q. 38. Do you hiave ar opinion with respect to the qua.:ty of
the work performed by Hatfield and Hunter>

A.3B. It 1s my opinion that the Hatfield and Hunter work is
adegquate, and that reasonable confidence exists to

conclude that eguipment and systems associated with
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Q.39.
A.39.

this work will not compromise the safe operation of

Byron Station.

What 1s the basis for that opinion?

As 1 previously stated, it is my opinion that the wor)
performed by Hatfield and Bunter is adeguate a;? that
reascnable conf.dence exists to conclude that the
eguipment and systems associated with this work w:.l
not comprormise the safe operation of EByron Stat:on.

In this regard, PTL was not responsible for any under-
lying construction work and will not be further dis-

cussed here.

My opinion 15 based upon the results of the Byron Re-
inspection Prograrm and the inferences that car be
drawr. from the results of that Program. It i1s furthrer
Suppcrted by my belief in the general effectiveness of
the progrars implemerted by Commonwealt: Edison at
Byron to assure the adequacy of construction activie

ties.

First, the vast majority of inspectors whose werk was
re.rispected in the Byron QC inspector Reinspection
Prograr passed the Prograr acceptance criteria. On
this basis the effectiveness of Hatfield and Hunter QC

inspector programs were revalidated. The effective-
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ness of these programs ensures that work performesd by

these contractors was adeguately inspected, fror which
i1t can be inferred that the contractors construction
work 1s of adeguate guality. Although some uncerta:n-
ty has beer exprecsed relative to the procedures for
documenting work, those uncertainties are resclved oy
the demonstrated adeguacy of the actual work. FRecal-
ling the conservatism in the agreement rate calcu.a=-

tion, wherein all observed discrepancies were counted

w
Q
v
e
3
"
o
ad
F
L

eriginal inspector, the deronstrates

"
‘e
‘e
"
0
ot

iveness of these programs provides reascnab.le

o
1G]
"
bs
]
o

nce that no systematic problem was left undetec-

*
o
&5

At can be seen from the table below, a significant
rnurrer cf i1tems were reinspected in this Prograrm. The
rate at which these i1tems were found acceptable 1is
alsc guite high. Although some discrepancies were
found, none were determined to have des:gn signrnif:i-
cance. This determination is discussed in deta:. by
the S50 witnesses, and gives az2zez S.ppOrt tr my ccone-
c.usion that construction defects of significance have

rnot gecne undetected
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Reinspection Program Summary

Objective
No. of Inspection
Objectave Results

Contractor Inspections Acceptablel

No. of
Subjective
Inspections

Subjective
Inspection
Results
Acceptatlel 3

Hurter 69 024 99,0°%
Hatf:¢lg
Electric 60,243 90.5%

Notes for Table £S-!

1. Program acceprance criterion is 95%
<. Prograr acceptance criterion is 90%.
3

3,725

27,53¢

Includes conzurrence by third-party inspector

97.0%

92.0%

B O
CER-B A
lr = Qe e

e

|

Seccnd, building upon my first point, the extens:ve

and diverse data base developed for Hatfield and

Hunter allows me to infer that the Quality of work

b

-

sdeguate over the full range of plant work items that

were the responcibility of Hatfield and Hunter.

Because of the broad Reinspection Program undertaker

o W
-

o

|

at Eyron, 1 am convinced that the general work Qquality

©f Hatfield and Hunter is adeguate.

This conviction

it baced upon my review of the type and number of d:s-

Crepanciec atiributable to these Byron contractors.

Frevious reinspections of similar items at other s.tes

have, in my opinion, yielded sirm:lar results.

- so.

Thas

b
-

.c.
®
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Lions



particularly true of the fillet weld attribute wh:ch
was found to have the highest observed discrepancy
rate in the Program. With this perspective, I have
high confidence that the plant-wide reliabilities *has
car be derived from the Reinspecticn Program data Lase
are extremely high and conservatively bound the actual
re.iab.lity of work performed by these contractors.
The data base developed for Hatfield, Hunter and FTL
is summarized in Attachment E. The data for each
inspector by attribute are tabulated, and the cur.la-
tive average of this data by attribute for each of the

centractors is previded.

My Judgment in this case alsc takes account of the
fact that certa:n work attributes could not be re:n-
spected irn the Reinspection Frogram. However, as
shown in Attachment B, many of the inaccessible and
net recreatable attributes had relatesd indicia of

acceptability.

Third, there have been many independent layers of :in-
cpecticr. anc review of fielia insta..ations implerented
at Byron for both Hatfield and Hunter. The most
ocbvious of these are the mult:ple tiers of aud:ite and

inspections conducted by the contractors, Commonwealth

e5]e



Edison, and the NRC Staff. I am familiar with these

reviews and believe them to be effective.

My own perscnal involvement has beern more closely con-
nected to re:nspecticn and reverification progrars
which are the outgrowth of those reviews. In thas
regard, Hatfield has implemented severa. re;nspi:‘;::
pProgramrs over the course of 1ts tenure at Byren.

These involved concrete expansion anchor verif:caz:on
in 1979, cable routing reinspection in 1981, 102° we.d
travel.er card validation and 1009 cable pan hanger
configuration and dirension reinspection between 1S:2_
and 1984, as well as the Byron QC inspector Re:nspec-
tion Pregranm. In add:ition, Hunter has alsc mpilement-
el several re.nspection programs. These involves a
100, rei:nspecticn of all hangers installed pricr to
1980, concrete expansion anchors installed prior te
1879, as well as the Byron QC inspector Reinspecticrn
Frogram. From these various programs an extrermely
large and diverse cross-section of work was re;nipe:t-
ed Alithough some discrepancies were identifies and
SOme rewcrk was reqguired, those remedial actions are
ROt inconsistent with corparat.e az%:ons ta »r by the
electrical and mechanical contractor at LaSalle Courty

Station with which ! have had extens:ve experience



Also of significance to me in this regard is the broad
program of overinspection conducted by the Common-
wealth Edison Quality Assurance Department, which :s
referred to as the Unit Concept Inspection (UCl) Pro-
gram This progra~ was instituted in September, 1982
and involves the reinspection of all items installed
within specific spatial boundaries or in conjunction
with specific equipment. The items are inspected for
compliance to vendor and engineering design docu-
ments More than 68 of these UCl inspections have
been conducted at Byron encompassing a wide spectrum
of electrical and mechanical work. For example, cver
25,0C0 mechanical items, over 5000 linear fee: cf
piping and insulation, over 25,000 electrical iters,
and 1,500 sections of cable pan and conduit have been
inspected. The results of this program have n:t iden-
t:ified any significant construction discrepancies and,

therefore, support the judgment that the underlying

werk quality 1s adeguate.
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DelGeorge Attachment A

Percent of Safety-Related Sis Work
Performed by Contractors Evaluated by

A

e
-
.J

Pt
Ao
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& A
b Yl
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I

NISCo 0.5
Johnson Controls  1.0%
Ptsburgh Tasting  2.0%
Pocbody Testing 0.2%

L™

BRI 8% wort periormed by

contacion evalusied by
hm’n'vnmm
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DelGeorge Attachment B
Page | of 14
HATFIFLD FLECTPIC
Attritute Inspect ion Summaty

lns‘\f-o-o 100 111»0 Pru.-.l cction Condit 1om Pr imary _lnspt-r-t innﬁf‘fa_hu_os

Fmbedded Conduie Inaceessit e Si1ze, Type, Location, Rends, Condition
(Same as Procedure #20)

Underqground Dact Funs Inaceerssible S1ze, Type, Location, Uends, Condition
Yi
(Same as Procedure #20)

Material & Fquipment Not Recreatable Shapping Damage
Peceiving (Same as Frocedure 812 & 020 i.e.
Conditron)

Catle Pan Vanqgere PFEINSIPECTED Type, Configquration, Location, Rolt Torque

Cable Pans PEINSPECTED Size, Type, location, Radius, Separation,
Fan Weld bDowns, Complete

Cable Pan Covers Feinepectalle, Put Type. location, Condition
No Inspect ions (Same as Procedure #90)
Captured

Cable Pan Peinspectable, Nut Seareqgation Codes, Colors, Spacing
Identification No Inspect ions (Like Procedure #20)
Captured
Catle Installation Not Pecreatal e Pan Condition, Conduit Condition, Cable
& Inaccensil le Coiling, Cable Damage. Cable Bends, Cable

Tension, Routing Points, Cable Fntry Into
Faquipment , Vertical Cable Supports, Cable
Training

Cable Terminations PEITNSPECTED lug Size & Type, Bolt Size & Type, Taping
Kit Size, Exposed Conductor, Minimum Bend,
Fntry Into Fquipment, Training, Seqreqgat ion



Procedure

2

1A

128

#1)AE

LAR)

020

25

26

027

Inspection Type

Fauipment Installation

Fauipmeat Moy ficat jons

Non~-Seaq Nus Duct

Visual Weld Inspection

Material Handling

Exposed Conduit

A325 Rolt Installation

Stud Welding

Limit Switch Gasket
Feplacement

HATHIVLD FILFCTRIC

DelGerorge Attachment R
Page 2 of 14

Attrbnt e ln-.r:-u" 1On ?G\Inn.)rx

ﬂonn.«:l-t ction Condit jon

FEINSPRCTED (1))

FEINSPRECTID

Inacceossilile

REINSPFCTED

Not Pecreatatle

FEINSPECTED

FPEINSPFCTED

Inaccessible

Not Recreatable

*Specific inspection feature inaccessitle/not recreatable

(1) Reinspected and reported in Supplement |,

Frimary Inspection Features

Type, 1.0., Condition, Anchoring,
Alignment , level, Toraoue®

Mounting, location, Type /Model, Polt
Torgue®, Wire Type, Termination lLocat ion,
Tag/Connector, Weld Traveler

Fquipment /Support ID's, Installation
Configuration, Polt Torque (Libe Pro-
codure #20)

Welding

Fiagqina, Tool Inspection, Operation
Conditiron of Rigqing Fquipment

Size, Type, lLocatjon, Pends, Condition,
Seqreqgation Code Markers, Polt Torque (1);
Includes Inspection of Junct ion foxes,
Supporte, Concrete Expansion Anchors

Bolt Type, Bolt Size, Condition of
Surfaces, Bolt Tension by Turn-of-the-
Nut (1)

Ponding Adequate by Visual and Load Test
(Like Procodure #13AE)

Verification of Parts (Note: All switches
have since been replaced)

Additional inspections performed to increase data base.
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DelGeorge Attachment P
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HUNTE® CORPORATION
Attritute Inspection Summary

Attribute Reanspect jon
Cilassification Inspect ion Type Condat yon Primary Inspection Features
(2) Pocument at jon Piping - Mech, Jt, FEINSPECTED Pecording Data
Povcument at ron
(2) Documentation Ferrite Inspection Mot Recreatable Pecording Data
Devcument at pon (Lake other documentation activities)
(2) Pocumentation Hydrostatic Test FEINSPECTID Recording Data

bocument at 1on

{2) Decumentation Weld Interpass Temp. RIINSPECTED Recording Data
Doyeument 4t jon

(2) Pocumentation Joules Test Not Recreatable Fecording Data

Document at jon (Lake other documentat jon actlivities)
{2) Documentation Code Nare Plate Not Recreatable Pecording Data

Change Docum.=tation (Lave other documentation activities)
{2) Documentation Documentat ion of Not Pecreatable Pecording Data

Weld Defect Removal (tave other Jdocumentat jon activities)

Cavity
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Attritute
Classification

{2) Doecumentat jon

(2) Decument at 1on

(2) Documentation

{2) Pocument at ion

{2) Decument ation

{2) Pocurentation

(2) Documentat ion

(2] Documentation

WETHE CORPORAT ION

Attritute ln—,l-r- tiom Summary

Inspect yon Ty

Puried Pape Covering
Incpect jom -
o pment 30 Jon

Comcrete Fypan=ion
Anchor = Posument 3t 1on

[‘.rlm - Fre-teat
'"q'\. Descument 4t o

Whip Festraint -
Pre-Heat Inspection
Document at ton

FPipe Weld - Shield
Cas Do ument at yon

Component Support -
Snubber Strobing
Do ument at 1on

Piping & Component
Support, Temporary
At achment s
Pocument at jon

Folting -~ Turn-of -Nut
Pocument at jon

Feanopect 1om
Ceppetpt 3on

PEINSHYOTED

FrINSTRCTYD

FLINSPICTED

PEINSPICTED

FEINSPECTED

Kot Fecreatalle

FEINSPECTID

Mot Recreatable

DelGeorqge Attachment B .
Page 7 of 14

Frimary Inspection Feat ures

Pec ospcding Data

Pecording Data

Pecording ata

Pecor “1nag Data

Recording Data

Pecording Daty

(Like other documentat ion activities)

Recording Pata

Recording Data

(Like other documentat ton activities)
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WMWNTIF CORPORATION
Arsgatute ln" et g .‘.om.‘|'

Attribute
Class=a freation Inspect 1on T,-l-c-
{3) Hardware Fapirag - Mech, Jr,

Tewr e

(3) Pardware Visual Inspection

of Valves

(3} Haroware Ferrite Trspection

t3) Marduare Fiping Nydrostatic

Feainsgec t 3om
Comfat 1o

FrINSEY O TYD

Insccossil le

Inarevasible

Ner?

Pecre table

Vramary Inspection Features

Condition, Alraueent, 1nitial Torque®/
Corproan »® . Tetermeliate 7T e ® [ Soquence®,
Final Topgue, Se rwnoe®

Internal Cleanliness, (ordit yon
(Lake Faprom/wWhip Pestraint Component
Iangwt rom)

gimeg Fergite Inlr ator Check Four Points on
Welde (This wan v abtnoreal, non-rout ine,
special inspect o)

Inspect icon of Trst Pagameter Achievement,

Test Visua! Inspect iom of Welds

{3) Hardware Fiping Weld Interpass Mot Becrs atable Innpect irn of Meta]l Temperature
Temperature Inspection

13) Mardware Joules Test Kot Becreatable Feading 'rta Froem Instruments, Calculating
Inspection Heat  Ingat

{3) Mardware Code Mame Plate Nt Pecreatable wWitnessing RPescvyrl of Code Nameplate

Change {lake Temporary Attachment Pemoval)
{3) Pardware Inspection of Weld Not Fecreatable Measuresent , Magping, FEvaluation

Defect Pemoval Cavaty

{3) Mardware Piping - Component

Inspect yon

*Specific inspection feature inaccessitle/not

PEINSPLOTED

recreatable

(Like Visual Wel! Inspection)

Tdent sficat iom, Damage ,
Froper Weld Preparat ion®

Internal Cleanliness,*
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Attritute
Classification

(3) Hardware

(3) Hardware

(3) Hardware

(3) Nardware

ln'-lw-rt 10m ‘!)‘l-r'

Piping - Larae

Final Inspect ion

(Type 3)

Component Support
Final Inspection

(Type 1)

Component Support
Final Inspection

(Type 4)

Fquigment Installation

DelCeorqge Attachment B
Page 12 of 14
HUNTEP COPPORATION
Attralbate ln'.‘ cotpon ¢ ummary

Peanspect yon

Cemdat yon I'r imary lnt[r‘r tron l‘r.‘ﬂutos
FEIESPLe T Complete, Pecord Verificat ion, Noncon-
formanece Fecord S atae

lr~|'n'.’mr!.\l e, Hut
| N l,,-’a-‘ tions

Complete, Pecord Verification, Moncon-
faormance Record “tatus
Captured (Lake Pipe Frnal Inspection)

Feinspectable, Fut In Place, Intact, Undamaned
Koy Inspect jons (lake Paipe Finl Inspection)
Captured

Feanspectable, put Identification, Location, Orientation,
Eo Innpect jons Level, Foundation Polt Condition, *
Captuted Fechanica! Conncections, Crout 1ng,

Alianment , Intact, Undamaged

*Specific inspection feature inaccessible/not recreatat le



DelGeorge Attachment B = .
Page 13 of 14

FITTESRUPCH TESTING LAPORATORY

Attrabute 1y pection Summagy

Attribute Pernspect (on
Classification Inspection Tyre Compeh i b p oy Praimary Inspection Features
Cr'A's - Rlount Supports, Columns FELINSPPCTED Torque, =pacing, length, emt edded leagth,
CER'Ss - Nunter Pipanag, Hanaerp« wachers, plumbness, anchor project jon,
(IA's - Hatfim)ad Comburt [/
Cable Pan Mtanger s
CIA's - P=A-Vp Instrument Piping
Hangers
CFA's ~ PSM Puctwork Hanqers
CER's - JC1 Instrurment Piping

Hanager «

Peltar Detection - For Installation of Mot Ferreatatle lLocate and veriiy 28 Day Cure
Rlount CFEA's
Hunter
Hatfieid
F=A-r
RrSM
JC1

Rolting - Connect ions Not Pecreatable Witness & Record Data. (Like CFA's)
Tarn-of-Nut -
Rlount

Calitrations - Torque wrenches, Mot Recreatalble Visual, Cal/Verify per letter & procedure
Rlount Thermometer s,
Hunter Feeler Cauges,
Hatfield Scales, Gauges
P-A-r
RSE,
JO§
NISCo
Midway
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Hunter

Katfield
Electric

Pittsburgh
Testing

Hunter
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DelGecrge Attachment ¢

Program Results for Inspectors Performing
Objective Inspections

QC Inspectors Passing ec Total Neo. of
Acceptance Criteria Inspecters Inspecteors
At At Lid Not Pass Qualification Feinspected fcr
2 Mo. 6 Mo. Total Threshold Indeterminate Subjective Irspections(3
20 - 20 - - 20
17 - - 17 . - 17

0
'
'

te]
1
'
'
1

O

rograr Fesults for Inspectors Perforrinc
Sublective Inspecticns

¢C Inspectcrs Passing ec Total MNo. of
Acceptance Criteria Inspectors Inspectcrs
At Bt Licd Yot Pass Qualification Feinsrected fcr
3 Mo. € Mc. Tctal Thresnolé Indeterrminate(l) Suljective Inspect.onsi( 3)
1€ - l¢ . 1 17
7 - 2 - 1 £
10 1 11 1(2) 2 14

Inspectcrs failed to meet the acceptance criteriorn at the end of thke first 3
month period and had nc more reinspectable work. A substitutior was made in
accordance with Program requirements.

One inspector unacceptable for the first and second 3 month periocé. 11 kis
work was reinspected. Program expansion was implemented, resulting in all in
spectcrs qualified to perform visual welding being reinspected (4 total). Al
of the added inspectors met the Program acceptance criterion for the first 3
month period.

The total of Hatfield Flectric inspectors reinspected was 23 (1% with
objective inspections only, 6 with subjective inspections only, and 2 with
both objective and subjective inspections). The total number of Hunter
inspectors reinspected was 22 (5 with cbjective inspections only, 2 with
subjective inspections only, and 15 witk both objective and subjective
inspections. The total number of PTL inspectors reinspected was 23 (9 with
objective inspections only and 14 with subjective inspections only).




DelGeorge Attachment D

Process for Determining the Effectiveness
of a Contractor's Inspector Qualification
Program

First 3 months of
inspections for an

~ 7 | inspector are
reinspecied

Reinspect.ons meet Yes
applicable critenon

(90°: or 95%:)

An additional
3 months of
inspections
reinspected

Reinspeclions mee!
applicable criterion
(90% or 95%)

Yes

For the area(s) that criterion
was nol met

100°: reinspection for iInspector
plus 50%: increase of number
of inspectors for contractor

Have oll
Inspectors

for the contractor
been selected?

!

Contractor inspector
qualification program
is delermined 10 be
&’::"""”’ . eftactive when ali of
soinepested the selected inspec-
tors have been
reviewed
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Reinspection Results
“Hatlicid Electric
Results by Inspection Type
Reinspection Results (Acceptable/Total)
Type Leve! Il Rei~spection Third-Party Review
Subjective 88.6% 92.8%
(24,402/27,538) (25,552/27,538)
Objective 96.5% (2)
Results by Inspection Attribute
Initia! Sample Per:od Expansion Samgple Period
No. of Pecple  Final © No. of Pecple Final =
Attribute Reinspected  Acceptabie Reinspected Acceptable
l. Visual weld
(Subjective) 8 92.8% (1) (1)
2. Conduit 6 97.6% (1) (1)
3. Terminations
(Objective) 5 95.9% (1) (1)
4. Equipment
setting 0 0% (1) (1)
(Objective)
5. A325 bolting ! 100.0% (n (n
(Objective)
6. Equipment
modification 3 100.0% (1 (1)
(Objective)
7. Conduit
as-built 3 95.9% (1) (1)
(Objective)
8. Cable Pan
hangers 2 95.5% (1) (1
(Objective)
9. Catle Pan | 100.0% (1) (1

(Objective)

Notes

*Results are cumulative. 3,136 observed discrepancies were reinspected by
third-party inspectors.

(1) Not required
(2) Not applicable

’
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Detailed Inspector Results
Rﬁ—(ﬁéi{;g Llectric
Attributes
Inspector No. | No. 2 No.3 No.4 No.5 No.6 No. 7 No. 8 No. 9
A 833/863 - - - - - - - -
B - - - - - - 4795/4974 - .
C 630/712 - - - - - - - .
D - 80/82 638/638 (1) 8/8 - - - -
E 105564/11501 187/188 48/48 - - - - - -
F - 178/179 72/72 B - 2/2 - - -
G 1132/1211  386/401  Suk/SuE - - . - .
H - - - - - - 3985/4112 - -
| LL62/4701 - - a - & . X £
J - 635/¢6¢ ) - - - - - - -
K - 1256/12384 - - - - - . .
L - - - . - - - 705/742 -
M - - - - - - 10952/11457 - .
N 3381/3489 . . . . - - . .
) 350/50 - - - - - . - -
P - - - - - - 2001/2081 - -
Q - - - - - - 4818/5055 - -
R - - - - - - 11734712205 - -
S - - - - - - 2753/2879 - -
T - - - . - - 1917/2014 . .
U - - 6473/6480 (2) - 26/24(2) - - -
v N - - . - - - 3854764034 8C/50
w 4510/5011(3) - - - - - - - -

TOTAL 25552/27535 2726/2793 7775/7784

Notes

No e>panded sampling was req
No. | because (C) failed th

reinspect,

Attribute | - Visua! weld

Attribute 2 - Conduit

Attribute 3 - Terminations

Attribute & - Equipment setting
Attribute 5 - A325 boliing

Attribute 6 - Equipment modification
Attribute 7 - Conduit as-built
Attribute 8 - Pan hangers

Attribute 9 - Pan

8/8  27/27 42955/44777 4559/4776 80/80

Jired; a substitution (W) was made for (C) in Attribute
e first 3-month period but had no further inspections to
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NOTES :

1. Upon review of reinspection report for equipment
setting for Inspector "D", it was found that the
reinspection had been performed on an installation
which has been reworked since the time of the
original inspection, thereby making reinspection
of the original inspector "not recreatable".

As a result of this, the results for Attribute 4
reported in the January 12, 1984, report have been
removed in accordance with Program requirements.

2. Upon review of reinspection reports for equipment
modification, it was found that the summary
tabulation for Inspector "U" had been entered into
equipment setting rather than equipment modification
tabulation. As a result of this, the results
reported for Attribute 4 in the January 12, 1984,
report have been removed and located appropriately
in Attribute 6.

3. Upon completion of the initial accumulation of
© data, Inspector "W" failed to achieve the subjective
acceptance criterion. Upon further review of reports
rejected for '"nmot per detail" and “arc-strikes"
it was found that some reports had been improperly
graded; for example, the "not per detail" was
a condition where excess weld was present and
"arc-strike" reported as a visuzl weld discrepancy
was not present on the weld itself. After correction
of these items. the results were accumulated as
tabulated above.
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Reinspection Results

Hunter

Results by Inspection Type

Page 4 of 7

Reinspection Results (Acceptable/Tota!l)

Tipe Level Il Reinspection

Subjective 96.8%
(3606/3725)

Objective 99.0%

Results by Inspection Attribute

Initial Sample Period

Thirc-Party Review

97.5% "
(3616/3725)

(2)

Expanrsion Sampie Perioc

No. of No. of
Peop.e Final % Peop.e Fira! &
Astribute Reinspec ed Acceptable Reinspected Acceprtas.e
l. Visual
weding 17 97.0% (1 (1)
(Subjective)
2. Documentation
(Objective) 20 98.9% (1) (1)
3. Hardware
(Chjective) 17 99.3% (1) (1)

Notes

*Results are cumulative.
third-party inspectors.

(1) Not required

(2) Not applicable

121 observed discrepancies were re:nspected by
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Detailed In tor Results
ﬁumer
Attributes
lnsgec:or 5o ) No. 2 No. 3
A 47/48 - -
B 14/14 134/138 -
C 34/34 L181/1186 -
D 33/33 1C1/102 .
E 283/3C1 2088/2144 6l/é4
F 208/214 /6| 258/265
G 116/129 lel/16] 21/21
H 49/55 19/19 12/12
| 315/319 7/67 129/133
J - 2195/226% 7836/7893
K 334/364 280/284 186/199
L 273/273 366/366 206/206
\ - 126/130 331/339
N - 289/294 953/921
o - Ll6/4s2 1246/1253
P 249/263 $161/8214 925/935
Q 383/392 6315/633] 3355/5372
R 232/237 8503/8520 81/81
S 181/181 329/331 949,952
T - 1789/1804 6248/6123
L 803/822 3671/3759 8004,80132
v 62/66 - :
TOTAL 3616/3725 36191/36632 32749/32992
Notes -

No expanded SamMpling was required; a substitution (V) was made for (H)
because (H) failed the first J-month period but had no further insp: ctions
to reinspect.

Attribute | - visual welding
Attribute 2 - Documentat:on
Attribute 3 - Hardware
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Rei tion Results
Fm%gﬁ Temg

A. Results by Inspection Type

Reinspection Results (Acceptable/Total)

Tvpe Level Il Reinspec:ion Third-Party Review
Subjective $3.7% 85.3%" (3)

(5,138/6,137) (5,232/6,137)
Objective 98.9% (2)

B. Results by Inspection Attribute

Initial Sample Per.od Expansior Sample Perio¢
No. of NO. of
People Final % People Final %
Atirisute Re.nspected Accectabie Reirspec:ed Acceptable
l- \ 1suail
welding l4 36.0 2 77.5(3)
(Subjective)
2. Concrete
expansion 3 98.9 (1 (1)

anchor
(Objective)

Notes

*Results are cumulative. 999 observed discreparcies were reirspected by thirg-
party inspectors,

(1) Not required
(2) Not applicable

(3) 100% of the work was inspected for the two inspectors in the e\pansion
sample period. Discrepancies had no design signif.cance.
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Detailed | tor Results
Pnttﬁmlﬁ ;l'estuj

Attributes

e ———————————— S———

Inspector No. | No. 2
A - 1759/2125
R - LL2/487
C - 35/68
Clerp) - 27/28
D - 18/18
E 522/524 -
F - 506/616 ‘
G . 11/12 ’
H - 717
| - 517/558
J - 7649/929
Hexp) - 377/497
K 299/300 -
L 77/381 - |
\ 105771658 - ‘
N $59/874 .
Q 975/16C8 -
P 933/915 .
Q 8$83/393 .
R bo/kb -
S . 125/131
T - 68/69
L - L82/482
\ - 78/79
% - 31/31

TOTAL 3951/6016 5232/6137

Notes

*Expanded sampling was required. T, U, V, and & were added in
Attribute 2 due to failure of J.

The "exp." designation represents the expansion of an inspector's
sample period when the acceptable threshold was not met.

Attribute | - Concrete expansion anchors
Attridute 2 - Visual welding




