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EXECUTIVE SUMMARY

The Comanche Peak Station Service Water System (SSWS) is a safety-related ASME
Code Class 3 cooling water s{steu. During normal operation it provides
cooling to the Component Cooling Water Heat Exchangers. Ouring postulated
accidents, it cools certain equipment necessary to mitigate the consequences
of those accidents,

The SSWS is constructed of carbon steel and stainless steel. Carbon steel
piping four inches in diameter and larger was originally coated with Plasite
7122, an epoxy-based protective coating. The coating was applied to retard
general corrosion, thereby prolonging the service life of the system,

In September 1985, significant deterioration of the blasite coating was
identified. This discovery set in motion a major effort to determine the
extent of coating failure and corrosion in system piping., Extensive
examinations of the SSWS were condu.ted, the results of which were factored
into engineering analyses and a comprehensive plan of action to improve the
reliability and longevity of the system. It was determined that the coating
was failing due to a combination of corrosion and erosion and, because the
coating was improperly applied. Further, it was determined that patches of
coating could detach from pipe surfaces and cause unacceptable blockage of
SSWS flow to the Component Cooling Water Heat Exchangers and other vital
equipment., While corrosion damage to system piping did not represent an
immediate threat to system reliability, action was needed to monitor and
retard 1ts progression,

Based on this information, the decision was made to remove the coating from
SSWS piping 10 inches and larger in diameter. Ory sandblasting was chosen as
the method of removal. A specialty contractor was selected to remove the
coating and a number of tests of t‘e sandblasting process were performed.

Coating removal began in early April 1988 and was completed in early July
1988. During system refill following coating removal, a hole approximately
one-half by three-eighths inch was discovered in one o° the 10 inch supply
lines to one of the Emergency Diese)l Generators, A rtvuVGF{ plan was prepared
consistin? of two parts., The first part consisted of a technical evaluation
of the hole and other damage in SSWS piping and those actions necessary to
return the SSWS to its design condition. The second part consisted of an
evaluation of the administrativ> controls applied to the sandblasting process.

Based on the technical evaluation, it was determined that the hole in the pipe
occurred when the sandblast apparatus stalled for severa)l minutes in one
location. The stall occurred due to unanticipated buildup of b\astin? grit in
the piping. The extent of damage to the system due to sandblaster malfunction
was limited to a small portion of 10 inch piping in one train of $5WS,
Stalling was identified during the early stages of coating removal and action
was taken which successfully resolved the problem. This was confirmed by
reviewing video tapes taken of the interior surfaces of the piping following
sandblasting.
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Three sections of pipe, which appeared to have the most extensive damage, were
removed from the system and examined to assess the seriousness of the damage.
Based on the examinations it was determined that, with the exception of the
dauage ?ssociated with the hole, the pipe was acceptable from a wall thickness
standpoint,

A safety evaluation was performed which showed that the damage, including the
hole, would not have compromised the safety function of SSWS, even had the
damage remained uncorrected.

With regard to the evaluation of administrative controls applied to the
sandblasting process, it was determined that those activities leading up to
and including selection of sandblasting were properly supported with
approp-iate technical and management resources. Approqrinte decisions were
made and concern was expressed for the impact of sandblasting on pipe wall
thickness, Pre-implementation activities appropriately identified the tasks
which needed to be accomplished and the organizations responsible for
completing those tasks,

A number of shortcomings occurred during the implementation phase of the
project. Most notable in this regard was that the pre-qualification sandblast
tests did not encompass the conditions under which the process would be
performed in t * plant. A number ~f other shortcomings contributed directly
to problems encountered during coating removal., The most significant of these
were not ajequately establish n? the relationship between the coating removal
activities; the TU Electric Quality Assurance Program; and the groups
participating in the project during the procurement process, and the lack of
oversite on the part of task management,

The extent of *hese problems is limited to those cases where specialty
contractors not having an approved juality assurance program are employed to
perform quality related work under the auspices of the TU Electirc Quality
Assurance Program, Therefore, corrective actions, including procedural
enhancements and trainin,, focus on such activities.
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I.  INTRODUCTION

During refill of the Unit 1 Station Service water System (SSWS) following an
wutage for removal of coating from portions of system piping and completion of
other activities, a hole was discovered in a 10 inch section of Train A pipe.
Preliminary investigation revealed that the hole was caused by the
sandblasting prucess utilized to remove the coating from the pipe. A recovery
plan was developed consisting of two parts. One part involved an evaluation
of the administrative processes and activities associated with coating
removal. The other part involved a technical assessment of the impact of
sandblasting on SSWS piping and a course of action to address discrepant
conditions. This report documents the results of the recovery plan effort,

The Comanche Peak Station Service Water System (SSWS) is an ASME Code Class 3
cooling water system. During normal operations, it provides cooling to the
Component Cooling Water Heat Exchanger (CCwhX). During postulated accidents,
it serves to cool certain vital equipment necessary to mitigate che
consequences of those acciderts. The system consists of two trains per unit,
Each train contains a pump and associated pipin9 and equipment necessary to
deliver cooling water to .he associated train of safety related equipment,
These portions of the system are safety related. Additional piping and
equipment is provided for non-safety support functions. Safety-related
components serviced by SSWS include the Emergency Diesel Generators, the
Safety Injection Pumps, the Centrifugal Charging Pumps, the Containment Spray
Pumps, and the Component Conling Water Heat Exchangers. In addition, the SSWS
serves as the backup water supp.y for the Auxiliary Feedwater System.

The SSWS is constructed of carbon steel and stainless steel. Piping up to 3
1/2 inches in diwmeter is made of 304 or 316 scainless steel. Piping larger
than 3 1/2 inches in diameter is either carbon steel or st. nless steel,
Carbon steel piping in the flow path to critical safuty com. onents is 10
inches and larger in diameter., In accordance with design specifications,
carbon steel piping four inches in diameter and larger was supplied by the
vendor with an internal coating of Vlasite 7122, an epoxy-based protective
coating, During system construction, Plasite 7122 was applied to joints and
other internal surfaces not coated by the vendor on 4 inch and larger diameter
carbon steel piping. The coatin? was installed to retard corrosion and
erosion of the pipe, thereby proionging its service life, As such, the
coating served no safety function,

In September (985, CPSES set in motion a major effort to evaluate tie material
condition of the SSWS coatings and piping following the discovery of system
protective coating adherence problems and a number of system leaks., Extensive
examinations of the SSWS were performed, the results of vhich were factorud
into engineering analyses and a comprehensive plan of ac ion to improve the
reliability and longevity of the SSWS., This plan consisied of near-term
actions focusing on coat1n? detertoration 1ssues and the susceptibility of the
SSKS to corrosion/erosion leaks, and longer term actions consisting of
monitoring and testing activities to provide a Sasis for deciding whether more
extensive system modifications were warranted,




Enclosure to TXX-88699
September 23, 1988
Page 5 of 46

From the outset, this effort was guided by two questions. First and most
importantly, couvld the problems identified compromise the safety function of
the SSWS or other equipment? Second, to what extent could the identified
problems result in loss of plant production capacity?

It was determined that two conditions could exist which mi?ht represer. safety
concerns, First, the potential existed for sheet mode failure of ..c coating.
In this mode, patches of coating might detach from the pipe surface and block
cooling flow to critical components. Second, localized accelerated corrosion
could occur. It was determined that small holes had developed in the
coatings. These holes allowed system fluid to come in contact with the base
piping material and establish corrosion cells of various sizes. The corrosion
rate at these locations was such that, if it were allowed to continue, local
areas of pipe thinning could occur,

In the near term, three options existed to address these issues: 1) remove the
existing coatings; 2) replace the ccated pipe; 3) repair/replace the coatings.
Coating removal would eliminate the potential for sheet mode failure and
accelerated local corrosicn. It would, however, expose the system to general
corrosion. Although no general corrosion allowance had been assumed in system
design based on coating application, considerable pipe wall margin existed in
the as-built pipe. Thus, :oatin? removal would require a complementary
engineering evaluation to determine system expected life, and a monitoring
pro?raa to determine the rate of system corrosion/erosion. Pipe replacement
would accomplish the same results as coating removal, but at potentially
greater cost and schedule impact. Coating repair/replacement would not
address either issue entirely and wou'ld be difficult to implement on
inaccessible pipe. Consequently, the decision was made to remove the coating.

Given that coating removal of the type envisioned for the SSWS was unique, and
that other near-term actions to reduce SSWS -usceptibility to
corrosion/erosion required the same plant conditions to implement as coating
removal, a task force was established to develop and coordinate these actions,
and to nana?e the SSWS outage necessary to implement them, The task force
consisted of a Project Manager and representatives from Comanche Peak
Engineering (CPE), Stone and Webster (SWEC) acting as the lead engineering
group, Construction, Projects, Results Engineering (Operations), and Startup.

A number of coating removal " _tions were considered, Ultimately, a combination
of automatic and manual dry sandblasting was selected and approved by Senior
Management as the best method available to remove the coatinos without causing
damage to the piping. A specialty contractor was selected and a series of
tests of the automatic sandb!asting process was conducted, Coating removal n
Unit 1 was ivplemented during the period April-July, 1988. Vverification of
coating removal was made by direct visual! examination of accessible pipe and
review of video tapes made of the interior of inaccessible pipe,

As noted above, a hole 1n a 10 inch pipe was discovered following coating
removal. This resulted in the development of a two par! recovery plan, The
first part involved an evaluation of the administrative processes and
activities associated with coating removal. The second part involved a
technical assessment of the impact of sandblasting on SSWS piping and a course
of action to address discrepant conditions.
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The objectivoe established for the first part of the recovery plan was to
determine whether the coating removal process was controlled in a manner
commensurate with its importance to safety. First, a review was conducted of
those activities leading up to and including the decision to use sandblasting
as the method of coating removal. The purposes of this review were to asses:
the adequacy of those actions leading to the decision to remove the coatings,
to determine why sandblasting was chosen, and to determine what constraints
were to be applied to its use, Second, a review was conducted of those
activities associated with the proceduralization of the sandblastin? process
and the oversight to be provided to determine if identified constraints and
existing programmatic requirements were adequately incorporated. Finally, a
review was conducted of the implementation ard oversight that occurred in the
field to determine if the identified procedures and programmatic requirements
were adhered to. These reviews were conducted usin? available documentation
aad by gonducting interviews of personnel involved in the various phases of
the project,

At the outset of this evaluation, it was recognized that the SSWS coating
removal task involved a number of unique attributes. First, the coating
removal itself was a first-of-a kind activity., Pre-packaged and qualified
coating removal processes did not . tist. ConSQQuent1{, the task involved
considerable davelopmental work in an area where little experience existed in
the nuclear industry. Second, the work invclved removal of non-safety
coatings from a safety-related system. Thi+d, the SSWS piping falls under the
auspices of the ASME Boiler and Pressure Ves::1 Code and, as such, is subject
to ASME Section XI requirements. While sandulasting in general has not been
considered by the indusiry to be a process subject to ASME Code requirements,
it was recognized that sandblasting could remove metal from the pipe and
thereby reduce pipe wall thickness. Fourth, this was a one time, narrowly
focused, short duration task. Finally, the decision was made to utilize a
specialty contractor to perform the coating removal task, The chosen
contractor did not have an approved quality assurance prograr or a qualified
process. This combination of attributes is not typically encountered at
CPSES. Consequently, a unigue relationship needed to be defined between the
activities of the contractor and the TU Electric procedures and quality
assurance requirements.

The objectives of the second part of the recovery plan, technical assessment,
were to determine the extent of damage to SSWS pipe caused by sandblasting, to
assess the safety significance of the damage, and to develop a program to
resolve the problems caused by the damage.

It was recognized that all of the activities associated with assessment of the
identified conditions and actions tacen to _orrect any discrepant conditions
must be conducted in accordance with the requirements of the CPSES QA Program
and ASME x| procedures.

T RN RN 2R
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The methodology employed was to remove and replace a three foot section of
pipe containing the hole, Video tapes taken for verification of coating
removal were reviewed Lo determine the extent of potential damage to the
remainder of the inaccessible 10 inch pipe. Based on this review, three
spools appearing to have the worst damage were removed from the system, cut
into test specimens, and examined to quantify the extent of the damage, This
information was then used to train personnel and assess the significance of
damage to the remainder of the 10 inch pipe. Based on this information, a
safety evaluation of the damage was performed to determine the impact of the
dama?e on the ability of SSWS to perform its safety function. Finally, the
results of all these efforts were factored into a corrective/preventive action
program,
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1. PROCESS EVALUATION
IT.A Background

I11.A.1 Problem Characterization
ITLA.1.a Activities Prior to September 1985

Problems with the Plasite 7122 coatings which had been applied to the SSWS
were first identified in 1980. Ouring disassembly of flanged connections, the
coating was observed to flake off, It was also identified that the coating
applied on site had not been procured or applied under the quality assurance
program. Based on this information, concern developed that sufficient
quantities of the coating could detach from the piping surfaces to plug heat
exchangers and strainers, This, in turn, could compromise the ability of the
SSWS to accomplish its safety function of removing heat from certain safety
related equipment.

The problems were reported to the NRC (SDAR CP-80-07, Txx-3218) and the
information was forwarded to the Architect/Engineer, Gibbs and Hill (G&H), for
evaluation (TWx-12,523). The G&H response SG 1-7277) concluded that the
prohlems identified could not lead to a condition adverse to safety. Two
bases were stated for this conclusion. First, it was not considered probable
that enough coating could break away at one time to result in unacceptable
blockage of both CCviXs simultaneously. Second, the coatin?s were applied to
reduce corrosion. Corrosion was not considered to be a safety issue.
Excessive corrosion would be detectable by routine inservice inspection,

Two additional pieces of information were provided in the GAH response.

First, detached coatin carried by system flow to the SSWS screen wash nozzles
would be broken up and flushed out by the differential pressure across the
nozzles., Second, degradation caused by small pieces of coating flaking off
the piping and slowly accumulating in the CCWMXs would be detectable by
monitoring system thermal performance.

Following receipt of this information, three actions were taken, First, the
NRC was notified that the issue was not reportable under 10CFR50.55(e)
(TXx-3229). Second, the piping specifications were revised to clear)
indicate that the SSWS coating was not safety-related. Ffinally, the ¥SAR was
amended to clearly indicate that the coating was not quality assured.

During this evaluation of the GAM response, information was identified which
supported the conclusion drawn in 1980 that large scale coating failure was
not credible, First, large scale coating failures nad not been expeienced at
CPSES, nor was there information avaiiable to suggest that such failures had
been experienced elsewhere in the industry. Second, the Plasite 7122 coating
was designed for use in the SSWS environment. Third, the coating had been
applied by the piping supplier and in the field in accordance with approved
procedures.

Specifically, procedures have ex sted at CPSES for the apolication of Plazite
7122 since at least 1977. A number of these procedures were examined,
including procedure 35-1195-PFP-9 Revisions O, 1, and 2 dated

February 25, 1977, December 18, 1980, and April 12, 1984, respectively. While
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this procedure notes that the coating is non-safety related and does not
include Quality Control (QC) hold points, it does provide specific
instructions for application of the coatings including film thickness and
curing time requirements; post-application verifications for coating thickness
and voids, and requires the verifications to be witnessed by a Test Engineer;
requires that the verifications be documented; and requires the documentation
to be permanently retained, A number of these records were examined which
establish that required verifications were performed and identified problems
were reviewed and dispositioned.

Similarly, it was determined that information was available to support the
position that excessive system corrosion would be detectable by inservice
inspection (ISI). Specifically, 10CFR50.55a required operating plants to have
an 1SI program in accordance with Section XI of the ASME Boiler and Pressure
vessel Code. For Class 3 piping the Code requires periodic visual inspection
(external) of system piping to detect leakage. While this program was not
required to be implemented at the *ime GAH performed its evaluation,
implementation is required as a cordition of an operating license. In
addition, the system was periodically opened for maintenance, thereby allowing
detection of discrepant conditions,

The revisions to the piping specifications, the FSAR amendment, and closure of
the report with the NRC were appropriate based on the fact that the coatings
were applied for corrosion resistance only, and the conclusion that coating
failures did not represent a safety issue,

During this review of the G&H evaluation, however, two other observations were
made, First, the evaluation did not explicitly address the lack of formal
qua\it{ controls for procurement and installation of the coating. Second, the
initial problem was based on observed flaking of coating from flange fices,
Addi%ional inspections were not performed to determine the extent of the
problem,

The lack of formal quality controls carries with it three potential problems,
First, absent other controls, the quality of the coating applied is
indeterminate. Second, the coating applied might not be compatible with the
material to which it was applied. Finally, if formal quality controls were
required but were not applied, a quality program problem could be indicated.

As noted above, .. » coating application at CPSES was procedur»lly controlled
and verified. This, combined with the fact that the tyne ur coating was
defined by the piping specifications, provides necessary confidence as to the
quality and compatibility of the applied coatings. Based on a review of the
piping specifications, it was concliuded that no clear requirement for formal
quality controls existed. This was clarified by the subsequent specification
and FSAR changes which confirmed that formal gquality controls were not
required, Based on these changes, the NRC closed this issue in Inspection
Report 50-445/8109; 50-446/8109,

The fact that the G&H evaluation concluded that coating problems of the type
encountered did not represent a significant problem provided a basis for not
performing additional inspections.
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Overall, it is concluded that the G&H evaluatiun was adequate given the
information available at the time, and provided an adequate basis for the
subsequent specification and FSAR changes.

The issue of significant coating failure was next officially raised in October
1983. INPQ SER 68-83 documented degradation and delamination of Plasiie 7122
H in the cooling water system at the Palo Verde Nuclear Plant, i~dicating that
the coating debris could have plug?od heat exchangers/strainers. The causes
cited for the failures were excessive film thickness and inadequate curing.
In accordance with established procedures, the Plant Evaluation (PE) Group
determined the SER to .e applicable to CPSES, and recommended that res:onsible
roups make changes as necessary to application processes to address the
dentified causes,

TU Electric Engineering was requested to respond to PE concerning the SER.
Based on its review, Engineering concluded that no aciion was required
because: 1) the issue had been formally addressed earlier by G&H and it had
been concluded that coating failures could not adversely impact plant safety;
2) existing specifications provided adequate controls of coating application;
and 3) the coating was non-quality assured.

The SER was followed in March 1985 by NRC Information Notice (I1EN) 85-24.
This IEN restated the situation at Palo Verde. In addition, the IEN noted
that the Plasite failures did not challenge the adequacy of Plasite as a
cooling water system coating provided that application and curing were
correctly completed. It further noted that Plasite had been successfully
used at other nuclear facilities. PE closed the IEN on April 19, 1985, based
on the evaluation performed in response to INPQO SER 68-83,

In retrospect, it appears that the Engineering evaluation did not fully
consder that one of the bases for the GAH conclusion was that there was no
credible failure mechanism which could lead to sufficient quantities of
coating being released into the flow stream simultaneously to cause a problem.
The Palo Verde experience showed that there was a credible failure mechanism.
On the other hand, no such failures had been identified at CPSES and the
application process had been the subject of both in-process controls and post
application verifications. There was no reason to believe that the coating
had been improperly applied.

Notwithstanding concerns raised as to the adequacy of the 1980 G&H evaluation,
no further action need be taken since the Plasite coatin?s have been removed
from the carbon steel piping in the flow path to critical safety equipment.

In addition, no generic action is needed other than the ongoing and extensive
review of desigu and hardware performed under the Comanche Peak Response Team
program and the Corrective Action Program,

In discussions with PE, it was determined that wher INPQO SER 64-83 was
processed, PE was not formally tasked with #valuating the responses to its
requests, Since that time, the role and responsibility of PE have evolved
significantly, and PE has become much more aggressive with respect to the
quality of information it receives in response to inquiries, An INPO “Good
Practice” was received as a result of the PE program. Additicnally, PE has
undertaken a comprehensive review of previous evaluations of generic
communications for which it had and has responsibility, the objective of which
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is to ensure that those evaluations meet its current standards. It should
also be noted that generic communications were factored into the Corrective
Action Program. Overall, the need for thorough evaluation of 1ndustr{
operatin? experience was recently reinforced by the issuance of a Nuclear
Engineering and Operations Group (NEO) procedure NEO 2.29, on this subject.

IT.A.1.b  Problem Characterization After September 1985

In September 1985 deterioration of the Plasite 7122 coating was noted in the
SSWS outlet from the Unit 1 Train A CCWHX during scheduled maintenance. This
condition was formallg documented in a plant Problem Report (PR85-532) to
ensure that a thorough evaluation would be conducted. The initial concern
with regard to the coating deterioration was loss of corrosion protection.
Given that the 1980 G&H evaluation concluded that corrosion was not a safety
concern, the deterioration was not viewed as reportable to the NRC. However,
a work request was issud which required additional inspection of SSWS

-

Train &4, 24 and 30 inch pipe to determine the extent of deterioration,

A number of leaks in system welds were subsequently identified and documented
on a Problem Report (P‘85-699) in December 1985, Initially, it was believed
that there might be a causal link between the coating deterioration and the
leaks. This combination of problems prompted a timely notification to the NRC
in January 1986. On February 24, 1986, a letter (TXX-4711) was sent to the
NRC confirming the January notification but notins that weld and coating
problems were not related. On April 11, 1986, a followup letter was sent to
the NRC (TXX-4762) which concluded that the weld and coating problems were
reportable,

These discoveries set off a series of events which ultimately resultea in a
detailed characterization of the coating and other concerns with SSWS piping.
Between September 1985 and November 1987, CPSES, with the assistance of
Ebasco, Stone and Webster (SWEC), and others, performed a series of
inspections and evaluations on both trains of Unit 1 SSWS. One of these
inspections was that required for PR85-532., These activities included visua)
observations by CPSES personnel, SWEC personnel, an Ebasco coatings expert,
and the Plasite vendor; laboratory analyses of samples of the Plasite by the
vendor; coating thickness measurements; location and characterization of areas
of erosion, currosion, and pitting; ultrasonic testing of high stress points
and areas of extensive pitting; and repairs to both coating and piping.

These activities were properly documented and controlled. One example of the
controls applied to these activities involved the pipe crawls performed by
Ebasco, in August 1987. These pipe crawls were performed in accordance with
Field Verification Method CPE-EB-FVM-ME-099 titled, "Engineering Walkdown of
Coating/Corrosion of Equipment and Components Subject to Immersion Service'.

This FVM describes the means by which quantitative and qualitative data on the
coating and corrosion conditions of immersion service areas may be obtained
through visual inspection, photographs, dimensional and depth measurement of
corrosion pits, ultrasonic measurement of pipe wall thickness where
significant corrosion is present, and collection of corrosion samples, The
task description for the Ebasco Protective Coatings Program, CPE-TD-EB-008
Revision 3, was revised to reference applicable qualification and training
requirements for personnel performing the pipe crawls and to reference the FVM
for the performance of the pipe crawls.
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It was noted during review of certain coating repair activities conducted in
1906 and 1987 using a Belzona coating material, that a limited number of
ultrasonic pipe wall thickness measurements were made without first removing
the paint on the exterior of the pipe. This can introduce an error in the
results obtained. Because of this error, the affected areas were measured
avain with satisfactory results. [t was subsequently verified that all
ultrasonic data used to determine the acceptability of SSWS pipe wall
thickness was obtained with the paint removed from the exterior surface of the

pipe.

Information continued to be compiled as a result of the ongoin?
investigations., Interim reports were sent to the NRC on a periodic basis. In
July 1987, SWEC issued its first draft report on corrosion and cocting
deterioration in the SSWS. This report concluded that the Plasite 7122
coating at CPSES was vulnerable to sheet mode failure. Coating failures were
Jjudged to be occurring by two mechanisms: erosion/corrosion in areas of high
turbulence and degradation due to improper installation of the coating.

Additional conclusions presented in the draft report included the following:
0 Any coating system is temporary and will require monitoring.

) The depth of corrosion at the weld joints of the underground pipe needs
to be better defined to determine if adequate minimum wall is available,

) While additional confirmation is required, it appears that there is no
excessive corrosion occurring in the carbon steel pipe that would affect
its function over the next two years,

0 Hicrobiologically induced corrosion 18 likely to occur in stainless steel
sections of the SSWS.

The draft report recommended more extensive inspections of the 24 and 30 inch
pipe to quantify the extent of corrosion, particularly in weld zones on buried
pipe; repair of coating defects; planning and procurement for pipe replacement
with a more erosion/corrosion resistant piping material; replacement of water
retaining gaskets with non-water retaining gaskets to minimize crevice
corrosicn; insulation of bimetallic joints to minimize the potential for
galvanic corrosion; and maintaining water flow through all system branches to
minimize microbiologically induced corrosion.

On November 16, 1987, SWEC issued the SSWS corrosion evaluation report. This
issued report reached the same general conclusions as the draft report with
the exception tha. it concluded the SSWS pipe coatings should be removed,
thereby precluding sheet mode failure and localized accelerated corrosion. It
was recognized that coating removal would expose the SSWS to general
corrosion. As general corresion had not been assumed in original system
design, analyses were performed which showed that general corrosion could be
tolerated. In addition, a commitment was made to perform periodic pipe wall
thickness measurements beyond the inservice inspection requirements of ASME
Section X] to monitor the corrosion rate,

The recommendations described above were adopted by TU Flectric,
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It is concluded that the characterization of the problem was handled
professionally. Management devoted extensive resources to characterizing the
problems in the SSWS. The activity was directed by Engineering. Appropriate
avenues of investigation were identified and necessary technical expertise was
brought to bear. The results of the investigatory activities were documented
and appropriately summarized in a final technical report which provided root
causes for both the problems identified in PR 85-532 and those identified
later, and a well defined course of action to resolve those problems. The NRC
was appraised of the coatin? problems in a timely manner and made aware of
progress through a series of written reports,

11.A.2 Evaluation of Alternatives and Selection of Solution

Following issuance of the SWEC SSWS Corrosion Evaluation Report, Senior
Management established a task force to address coating removal and other SSWS
enhancements, The Unit 2 Assistant Project Manager was assigned as the task
force Project Manager, Adaitional task force members were identified from TU
Electric Projects, SWEC, Startup, CPE Mechanical Engineering, Operations
Results Engineering, and Construction.

Management's decision to adopt a task force/project management approach to the
Plasite removal issue was reflective of both the importance of and
complexities associated with the coating removal efforts and represented a
commitment to project continuity. The diverse nature of the resources needed
to complete Plasite removal demanded a coordinated, multi-discipline effort.

Although the Engineering studies showed that the conditions in the SSWS would
not demand immediate corrective action, Senior Management established an
aggressive schedule for implementing the recommendations of the SWEC Corrosion
Evaluation Report. Specifically, the decision was made to implement those
actions necessary to resolve concerns with coating integrity and reduce the
susceptibility of the Unit 1 SSWS to corrosion prior to the Unit 1 Hot
Functional Test, This decision reinforced the priority to be given to task
force activities,

The task force considered a wide variety of techniques for removing the
Plasite coating including gas blasting, sand blasting, hydrolasing, chemical
cleaning, pipe sleeving, and pipe replacement, Fach of these techniques was
explored to determine whether it was capable of removing the coating and the
impact it would have on both SSWS and the remainder of the plant,

With regard to sandblasting, the task Yorce identified two potential problems
which had to be addressed. ~“irst, sandblasting could result in removal of
metal, raising questions about preservation of minimum pipe wall thickness,
Second, unless properly controlled, dust could cause a significant plant
cleanliness problem, Additionally, it was recognized that a verification of
coating removal would have to be accomplished., For 24 inch, 30 inch, and
accessible 10 inch diameter pipe, this could be done by direct visual
observation., For inaccessible 10 inch diameter pipe, an alternative technique
would have to be developed.

With regard to the first issue, minimum wall impact, the task force decided
that a demonstration would be performed to determine if sandblasting would
remove the Plasite without causing unacceptable metal damage.
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With regard to dust control, it was decided that tents and filters would be
set up at locations where spread of dust was likely. Airflows would be
controlled such that dust would be captured. Additionally, in-process
monitoring would be conducted to detect any dust/grit breakthrough durin
blasting and to assess integrated dust/grit accumulation outside the SSWS.

With regard to verification of coating removal from inaccessible 10 inch pipe,
it was decided that video tapes would be made of the pipe following
sandblasting. Review of these tapes would be used to verify coating removal,

A preliminary demonstration of the sandblasting process was conducted on
February 19, 1988. The demonstration determined that a saudblastin? process
using an apparatus consisting of a movable cart with a set of rotating nozzles
(spinblaster) could successfully remove Plasite from a coated 10 inch pipe
without causing significant base metal removal, It was directly supervised by
Engineering, The actual blasting operation was performed by 0. B. Cannon
Inc., one of the bidders for coating removal. Ultrasonic test (UT)
measurements of pipe wall thickness were made and recorded before and after
sandblasting operations. Two sets of data were obtained. The first set
characterized the amount of base metal removed in the process of removing the
coating., The second set characterized the amount of metal that could be
removed if the blaster was left at one point for four minutes,

The demonstration showed that sandblastin? would remove the Plasite coating
and that only one to five mils (1 mil=.001 inch) of metal were removed in the
process, Only 12 mils of metal were removed if the blaster was left in one
place for four minutes. Two other observations were ma”e by the task force,
First, the grit used in the blasting created an undesirable debris removal
problem and would have to be replaced. Second, the 80 psi air prossure was
significantly below that which could be encountered in the plant. Based on
these observations, the task force recognized that aduitional testing was
necessary; however, the suitability of the sandblasting process had been
estab!isged. Engineering, recognizing that additional testing was required,
believed that the amount of metal removed was sufficiently small such that no
post-work verification of pipe wall thickness was required. This was based on
the results of previous engineering studies which showed that a significant
nar?in existed between nominal pipe wall thickness and that thickness at which
piping would be challenged.

Based on information provided by the task force, Senior Management selected
sandblasting as the most viable process for removing the coating in a safe,
timely and cost effective manner. Senior Management directed the task force
to assure that sandblasting would not cause unacceptable pipe wai)l thinning.

11.A.3 Background Conclusions

As of March 1988, significant progress had been made in addressing the
problems of corrosion, erosion, and coating deterioration in the SSWS,
Extensive inspections and engineering evaluations had been performed which
quantified the problems and their sa%ety significance, A corrective action

plan had been established consisting of near term and long term actions to
address the issues. A task force had been created to develop and implement
these actions. A schedule had been adopted for prompt implementation of
corrective actions. A process had been selected and demonstrated effective
for removing the coating,
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Senior Management was that the process not cause damage to the piping or other
plant equipment which would compromise design bases. This criterion was to be
met by ensuring that sandblasting would not remove unacceptable amounts of
metal from the SSWS pipe and by establishing a dust control program as
discussed above.

11.8.1.c Codes and Standards Applicability

The work was designated as quality related. First, the work was being
performed to address safety issues., Consequently, adequate qualitg
assurance/quality control measures were necessary 1o ensure that the product
of the process adequately resolved those safety issues. Second, the work
could affect a safety related system, SSWS. As defined in the TU Electric
Quality Assurance Program (QAP) and 10CFR50 Appeadix B, such work must be
performed using quality controls.

The Codes and Standards applicable (o SSWS are defined by Specification,
2323-M5-100, which was referenced in the Design Change Authorization for
coating removal, Included among these Codes and Standards are the ASME Boiler
and Pressure Vessel Code, the Steel Structure Painting Council Standards,
applicable ANSI Standards, and the 2323-MS-100 imposed cleanliness standards.

All of these standards were imposed on the sandblasting process with the
exception of ASME Section XI. Given that the current CPSES ASME Section X]|
Program requires evaluation of metal removal activities for inclusion under
the auspices of that Program, the decision to not apply ASME Section XI to
coating removal was explored during this evaluation,

Based on this effort, it was determined that the primary reasons for not
identifying coating removal as an activity to be conducted under the auspices
of ASME Section X] were that sandblasting is not normally considered by the
industry to be an ASME Section X| activity, and that the amount of metal to be
removed by sandblasting was expected to be insignificant. Given that the
sandblasting process had not been fully developed, this decision was
premature,

Further review revealed that Engineering procedures for implementing ASME
Section X] activities require that documents pertaining to ASME ¢ ents
which direct activities that are not ASME Section X1 repairs or replacements
should so indicate and state that Owner's Form NIS-2 is not required, A
number of such documents were generated during the coating removal project: 1)
DMRC88-1-02y; 2) DCA 61219 Revision 1; 3) the reguisition for 0. B, Cannon
services; 4) the purchase order/contract with 0, B, Cannon; and, 5) the

0. B, Cannon process procedure. Only the requisition explicitly identified
the non-applicability of ASME Section xl. None of the documentis referenced
Form NIS-2.

With respect to the issues of metal removal and documenting ASME none
applicebility, two actions will be taken. First, procedure changes will be
made .nd training will be provided to appropriate personnel on when metal
removal activities on ASME components should be conducted under the auspices
of the CPSES ASME Section XI Program. Second, the reguirements to clearly
ind:cate the applicabilily of ASME Section XI in appropriate documents will be
reirforced through trairing.
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11.8.2. Procurement
The TU Electric QAP requires procurement documents to specify:
0 Scope of work.

0 Technical requirements including procedures, Codes, regulations, test
requirements, inspection requirements, and acceptance requirements,

0 QA requirements to be imposed on the contractor,
0 Documentation requirements,
0 Nonconforming conditions which require disposition,

ECE 6.02, "Preparation and Review of Procurement Documents”,6 fis the governing
procedure for Erocuronont of parts and services b Enqinnoring

Construction (E&C This procedure requires the esponsible Engineer (RE) to
prepare a requisition in accordance with Nuclear Purchasing Group Procedure
NPP 5.0. NPP 5.0 directs the requisitioner to Nuclear Purchasing Group
Instruction NP1-5.0-2, "Control of TU Electric Requisition on Purchasing
Department .

NP1-5.0-2 requires the originator to provide the following basic information
on the requisition:

0 A description of what is wanted and the technical and quality
requirements which are applicable.

0 Suggested sources of the item or service.
0 The procurement Quality Code of the item or service.

There are four procurement quality codes: A; V; C; and N. These codes define
the pertinent quality requirements to be applied to the vendor/supplier. Code
A is applied to quality-related procurements. It requires the vendor/supplier
to have a TU Electrice apyrovod 10CFRSO ix B Quality Assurance Program,
accept 10 CFR Part 21 reporting responsibilities, and be on the approved
vendur list, Code Vv would be applicable to thoso cases where safety-related
hardware or quality-related services were needed but the vendor selected could
not or would not satisfy Code A requirements. It acknowledges the need for
application of all or part of 10CFR50 Appendix B; however, 1t allows
application to be made either through the vendor's QA program, the

TU Electric QA program, or a combination of these programs, The vendor need
not be on the approved vendor list, The intent of Code V is to ensure that
appropriate QA requirements are satisfied where they are not otherwise imposed
on or by the vendor. Code C is applied to those products where the required
quality level is "Commercial Grade . Code C would not be used for quality-
related procurements unless the product was to be subsequently
dedicated/qualified by TU Electric, Code N is for nonequality related
procurements which are not subject to formal 10CFR50 Appendix B quality
constraints,
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Assignment of the quality code by those organizations dofinin? and performing
work 15 appropriate given that primary responsibility for quality rests with
those organizations. Assignment of the quali y code by those organizations
rather than by the Quality Assurance Department assures that the assignments
are made by personnel most familiar with and knowledgable of product
requirements, and avoids any possibility of compromising needed independence
between production and quality assurance organizations.

The next step in the process, Engineering review, is dictated by a combination
of NP1-5.0-02, ECE 6.02-03, "Engineering Review of Procurement Documents for
Services", and ECE 6.02. ECE 6.02 requires Engineering to review the
requisition, For Code V services procurements, ECE 6.02-03, requires the
reviewer, whether that person is the RE or another individual, to specify
those critical characteristics and verification activities necessary to
satisfy applicable quality assurance (QA) requirements, who is to perform
them, and when they are to be performed,

Once Engineering completes its review, the requisition is sent to Quality
Assurance for review, This review is to be condurted in accordance with NQA
6.02, "Quality Review of Procurement Documents”,

NQA 6.02 requires the Quality Assurance Department reviewer to verify that the
procurement Jocuments identify or provide for later identification of test,
inspection, and acceptance requirements and any special instructions, and, for
Quality Code V procurements, that critical characteristics be verified by
inspection and/or tests performed prior to, upon, or after receipt of the item
or service, 7inally, the procedure requires that any discrepancies or
exceptions found during review shall be resolved with the document originator,

These procedures adequately define the tasks necessary to ensure a complete
requisition; however, for Code V services they could go enhanced by inclusion
of additional guidance. Specifically, existing procedures do not provide
detailed guidance as to the mea» ', by which the TU Electric QAP wil)l be imposed
on the work activities, In contrast, in Code A procurements, the relationshin
between the TU Electric QAP and the work activities are clear and unambiguous.
In such procurements, the contractor applies its own TU Electric approved QA
program in accordance with regulatory requirements, while

TU Electric QA fulfills an auditing and surveillance function,

These enhancements are under development. [n the interim, the Vice President,
Engineering and Construction has issued direction (NE 21514) that
specifications or task descriptions will be prepared for all Code V
procurements which will define how the TU Electric QAP will be imposed on the
activities of the contractor,

11.B.2.8 Requisitions
Two requisitions were processed to support the SSWS coating removal,

The first requisition (6R-343877), approved on September 25, 1987, requested
that Nuclear Purchasin? obtain bids for SSWS coating removal, The reguisition
was issued for the limited purposes of identifying interested specialty
contractors and obtaining general pricing information, This requisition was
not intended to serve as the fina)l basis for a contract.
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there were some shortcomings in this requisition, overal)l it properly

identified the scope of work and identified it as Code V. Given its limited
purpose, the shortcomings are not viewed as significant determinants of the

0

0

eventual proper implementation of the coating removal process.

The second requisition, number 6R-350338, was initiated for the procurement of
the services of 0. B. Cannon. The following ubservations were made with
regard to this requisition:

The scope of specialty contractor work was clearly defined,
The Procurement Quality Code was Code YV,

The requisition identified that the process to be employed was dry
sandblasting and that the blast material had to be approved. Engineering
subsequently provided approval for #3 Flintbrasive as part of the process
sequence discussed later in this report,

The finel cleanliness criteria were clearly defined and exceeded those
contained in specification 2323-M5-1C0.

The Services Review Summary identified that the work was not subject to
either ASME Section [l or ASME Section X! requirements.

The requisition established Steel Structure Surface Pregiration
Specification No, 6 as the industrial standard to be applied to blas*ing,
In addition, applicable ANSI Standards were referenced.

The requisition addressed the issue of release of blast material/debris
to general plant areas by noting that dusting of the plant must be kept
to acceptable levels.

The requisition contained a number of attributes which should have
resulted in a well controlled process. :E:cifical\¥, the requisition
required that the specialty contractor submit detailed procedures for
Engineering approval. Specific attributes to be included in these
procedures were Engineering hold points, details concerning equipment
operating pressures, blast material and size, and dust suppression and
removal methods., In addition, the requisition required that an initial
acceptance criteria test be included in the procedures,

The Critical Characteristics Evaluation prepared for this requisition
identified complete removal of coatings as the critical characteristic,
Neither the Critical Characteristics tvaluation, nor the requisition,
explicitly mentioned pipe wall thickness as a parameter of concern,

The verification plan specified three activities which required
verification, The first was the removal of coating in service water pipe
as per the technical ana quality assurance requirements. These
requirements are contradictory as written and should have been clarified.
Originally, verification responsibility was assigned to TU Electric QA,
It was later assigned to Engineering's coatings expert. The second
activity was verification of cleanliness of pipe as defined in commercial
specifications., This verification was to be performed in-process by TU
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Electric QA. This responsibility was later assigned to Engineering's
coatings expert, The final activity was, “Initial Acceptance Criteria
Test." Verification was to be performed by TU Electric QA and
Engineering prior to beginning work., This responsibility was later
assigned to Enginee: © coatings expert,

While these verification activities lacked detail, they did reflect the
need to ensure that the planned sandblast tests were accomp)lished prior
to inning work, that the piptaz system was left in an acceptable

condi ;on of cleanliress upon work completion, and that the coatings were
f‘mv. .

TU Electric QA reviewed this requisition and suggested two changes. A
originally written, the requisition stated that the entire blasting operation
would be under TU Electric's QAP and that the initial acceptance criteria test
would be witnessed by TU Electric QA representatives. Engineering deleted
both statements based on QA's recommendation by making “pen and ink" changes
as allowed by procedure. The first statement was judged unnecessary given
that the requisition was dcssxnated as Procurement Quality Code V. l{
definition, the TU Electric QA program was applicable, Thus, this deletion
did not authorize or represent a reduction in the qualitg.thuireunnts to be
imposed on the work, The second statement was deleted, ause it was QA's
view that the test did not require direct QA involvement. In exploring these
chenges, it was determined that the RE could not recall being contactec either
by QA or the Engineering reviewer concernfnz the changes, Consequently, the
intent of the originator in including the statements was not determined prior
to their deletion. This sequence of activities 18 recognized as a weakness,
To this end, the need to contact originating organizations of requisitions
prior to making changes to quality requirements will be reinforced with
requisition reviewers,

It should be recognized that changes of this fype would not impact the quality
of work performed under a Code A procurement insofar as, ty definition, the
contractor's QAP would govern quality activities. Therefore, the impact of
this weakness is limited to Code V procurements,

Overall, the requisition to obtain the services of 0. B, Cannon could have
been tubstantially improved., The requisition did not include detailed test
objectives, provisions for inspection/acceptance of wall thirning, detailed
documentation requirements, or sufficient controls to identify nonconforming
conditions, The requisition did not reference the originating DCA/DMRC,
Detail was lacking in the verification plan. Finally, the review process for
this requisition was not adequately manajed. The Engineering review was not
performed by the appropriate engineering group and there is no evidence of
task force management review, A project management charter 15 under
development which will address these weaknesses,

Had this requisition been processed as a (ode A procurement, the deficiencies
in the quality requirements would have been avoided, Specifically,
documentation and nonconforming condition requirements would be prescribed by
the contractor's QAP and the contractor would clearly have heen obligated to
comply with those requirements, In addition, verification activities would
have been accomplished during the review and inspection activities required by
the contrac .or's QAP, Finally, the contractor and its personne! would have
been familiar with its gquality obligations as specified in its QAP
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Had this requisition been processed as Code A, the technical requirements
' would have received an additional level of review by the contractor as it
l applied its QAP to those requirements. This review would, in all likelihood,
[ have resulted in clarification of those requirements, especially with regard
' to process testing where the contractor would have had to prepare detailed
[ test procedures.
|
i

Overall, the procurement process enhancements discussed above with respect to
the level of detail required of Code V services procurements and the need to

| contact origin;tinq organizations prior to making changes to requisitions,

5 will prevent recurrence of problems of the type encountered in this

= r0301sttton. The letter (NE 21514) issued by the Vice President, Engineering
and Construction, rtﬂuirin? specifications or task descriptions for Code v
services procurements provides adequate interim assurance that such
procurements will contain necessary technical and quality information.

11.8.2.b Contract

i

l

!

|

! The next step of the procurement process examined was the generation of the

; purchase order (PQ) resulting in the contract with O, B. Cannon, This review
| focused on whether the process correctly translated the technical and quality
| requirements contained in requisition 6R-350338 into the PO.

I
|
|
|

This review was based on PO CP-0794 and the final contract signed by TU
Electric with 0, B. Cannon, The following observations were made:

0 The scope of work was translated from the reguisition to the PO,

0 The contract included the requisition.specified requirement that the
contractor submit procedures for ventilation, blasttn?. and acceptance
criteria for approval, although it included less detail than that
specified in the requisition,

0 The contract established the right of TU Electric to stop any work which
It considered unsatisfactory ang obligated the contractor to receive TU
tlectric ag'roval prior to recommencing work. The contract did not
obligate the contractor to notify TU Liectric of any problems or
discsegancies so that remedial measures may be taken in accordance with
the QAP,

0 One of the contract conditions indicated that it was the result of the
work, not the work process itself, that was of interest to TU Electric.
| Although, this condition could be read to contradict one of the
principles of the QAP, i.e., the need to perform work in accordance with
approved procedures, in the context of the overall contract and its
implementation, it is apparent that this condition did not create any
misunderstandings. In fact, this condition did not influence either the
conduct of the work in accordance with approved procedures or the degree
of oversight provided to che work process by TU Electric, However, to
minimize ambiguities in future contracts, a NEQ Policy Statement is being
prepared which will requ.re that TU Electric policies, commitments, and
obligations be clearly conveyed through contract language,
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Overall, it is concluded that the contract signed with 0. B, Cannon was less
specific than the requisition with respect to critical technical and quality
attributes. In this regard, however, this contract was executed as part of a
Cede V procurement, and it required that the work be performed under the
auspices of the TU Electric QA program, Consequently, the lack of specificity
in the contract did not decrease the level of quality assurance required to be
applied to the coating removal process,

In the course of assnss#ng the contract, a review of applicable procurement
procedures was conducted to determine to what extent contracts are required to
be reviewed prior to issuance, From this review it was determined that the
only review explicitly required to ensure the proper translation of quality
requirements from the requisition is to be performed :‘ the Quality Assurance
Department (QAD). For Code V services procurements, where En inecriug is
required to specify the detailed quality requirements applicable to the
requisitioned activities and to establish the relationship between the
contractor and the TU Electric QAP, this review 15 not viewed to be
sufficient, Consequently, procurement procedures will be revised to require
that the technically responsible group review such contracts prior to issuance
to ensure that they adequately reflect appropriate technical and quality
requirements.

11.8.2.¢c Conclusion

The purposes of the procurement process are to obtain the services of a
contractor and to explicitly define the relationship between that contractor
and the technical and quality requirements applicable to the task to be
performed,

The first purpose of the procurement process .as achieved, The services of

0. B. Cannon were acquired to remove the coatings from the 55WS piping. The
second purpose, defining the relationship between the contractor and the
technical and quality requirements applicable to the cuating removal task, was
not fully achieved.

The quality level of the task was qroporly and formally identified. The need
for a detailed grocoduro to contro! the process and the need to adhere to that
procedure was also formally identified., However, steps were not adequately
taken to ensure that the identified quality ievel and the need for procedures
were translated into specific instructions, The most notable shortcomings
were that the verification plan did not identify all of those activities which
would have to be accomplished and by whom, and tnat the requisition did not
include all of the technical parameters required to ensure that the
sandblasting process would not cause unacceptable damage to the SSWS piping.

The absence of some technical parameters in the requisition 15 explainable by
the fact that the process itself was still under development., The need for
additional tests was identified. However, a needed tie between the testing
and the coating removal procedure was not established. As it happened, this
tie was informally made, The results of tests were translated into non-
proceduralized process controls,
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Exist'ng procedures require that applicable aual!ty requirements be defined in
the procurement documents., Review of other documentation associated with the

coating removal project reveals that the quality requirements were discussed,

This is reflective of the fact that involved personnel were concerned with the
quality of the coating removal task.

With regard to whether the shortcomings in implementation of the procu:cment
proress for the coating removal project had generic implications for other
Code V procurements or for CPSES procurements of other types, it was concluded
that the implications did not extend beyond Code V procurements. The explicit
weakness involved in the coatin? removal procurement was not identifying the
relationship between the requisitioned commodity and the TU Electric QAP, The
problem occurred because personnel involved in the procurement process had
I1ttle or no experience in (ode V service procurements and were not
sufficiently sensitive to the need to clearly and unambiguously impose the

TU Electric QAP on the contractor's activities, The potential for this
problem exists only for Code V procurements. For Code A procurements, the
relationship is clearly defined, As a result, in Code A procurements the
outside cortractor understands the importance of guality assurance and,
through his QA program, will assure formal proceduralization of processes and
testing, and strict adherence to documentation and non-conformance reporting
requirements, Code C procurements do not normally involve safety or quality-
related commodities that demand oversight by a formal QAP, However, when it
15 desired to use a Code C commodity in such an application, a separate and
well defined dedication process must be implemented. Code N procurements are
not quality assureu,

There are only two types of Code V procurements, those for hardware and those
for services, The technical and quality attributes for hardware are generally
well-defined in existing Engineering Specifications, as are the physical
attributes of the hardware which can be used to verify its qua'ity prior to
use. Therefore, weaknesses of the type encountered in *%¢ iy, ‘ating
removal procurement are not expected in the area of !y dware procurement,

This limits the problems identified to Code V services procurements,

To determine whether there might be other Code V services procurements which
suffered from the problems identified herein, a review of current and previous
Code V services procurements has been undertaken,

Three actions were developed to minimize the potential for recurrence of the
problems associated with the SSWS Code V services procurement, The first
action, which is already in progress, is to require that specifications or
task descriptions be prepared to support all uisitions for such services,
These documents will provide clear definit.on of and responsibility for
implementation of technical and quality requirements., The second action is te
modify O(iitiﬂ? procedures to provide additional guidance on the process by
which the TU Electric QAP i3 to be applied for Code ¥ services procurements

The third action is training of all personnel responsible for preparing and
reviewing procurement documents in their areas of responsibility and the
requirenents of the revised procedures,
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'1.8.3 Development of Procedures and Criteria

The signing of the contract with 0. B. Cannon completed the procurement
pre-ess, What remained was process proceduralization as it related to the
activities of the contractor and the associated activities of TU Electric,

I1.B.3.a TV Electric Activities

The first portion of this discussion will focus on the associated activities
of TU Electric. Those activities consisted of the following:

0 Cuntrol of pre-work test activities

0 Definition of in-process work authorization,

0 verification of coating removal.

During this review the following observations were made:

0 As noted i1n the previous section of this report a series of process tests
was planned to establish the ability to remove coating without
unacceptable impact on the piping. Procedures were not prepared for
these tests; however they were performed under the direct supervision of
Engineering utilizing the 0. B. Cannon process procedure.

0 A Startup Work Authorization (SWA) was used to authorize coating removal,

Al quality-related work to be performed is under a SWA is ired to be
performed in accordance with approved site procedures. Such ument s
are required to be reviewed by the Quality Assurance Department to
determine the necessary inspection scope and attributes, identify
required inspection documentation, and verify or establish necessary
inspection points,

(ngiuooring reviewed and approved the 0O, B, Cannon process procedure,
QCP«1, Since the requisition which procured the services of 0, B, Cannor
was quality-related, the Quality Assurance Department should also have
reviewed QCP-1 prior to issuance of the SWA, Responsibility for ensuring
proper and complete reviews of the work procedure rested with the task
force generally and the Construction Department specifically, This
revies was not obtained, That the review was nct obtained stems 'argely
from the earlier shortcoming in not unambiguously establishing a
relationship between the work activities, the TU Electric QAP, and the
involved TU Clectric organizations during the procurement process. The
necessity for complying with al) applicable requirements prior to
obtaining an SWA will Le reinforced with appropriate organizations, In
addition, the SWA procedure will be revised to provide more explicit
guidance on what constitutes an approved site procedure,

0 At the time the work began in the plant, it was recognized that coating
removal verifications were required, and as discussed above, that they
would be conducted by a combination of direct visual observation and
review of video tapes. Initially, 1t was assumed that the coatings would
be removed in their entirety, Engineering, therefore, concluded that a

s
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special inspection procedure was not warranted. Subsequently, it was
realized that small quantities of coating materia) would remain on the
piping. This necessitated changes to the coating removal criterion, An
evaluation was performed to establish the amount of coating which could
remain, The resulting criteria were placed in existing procedure,

EME 3.21-08, “Engineering Verification of Protective Coating Applied to
Steel Surfaces Subject to Immersion Service (Coating Removal From Statioa
Service Water P1::ng).“ Difficulty was enccuntered initially in
determining whether the criteria were met from the video tapes taken of
the 10 inch pipe due to distortion of the video image, However,
modification: to the verification technique and the procedure were made,
Verifications were completed which satisfied the requirements of

EME 3.21-08 and which demonstrated that the coating was removed to the
extent dictated by the acceptance criteria,

Coatings removal verifications were performed on appronllatcl{ 30 spools
as part of developing EME 3.21-08 and were documented on special forms,
This effort was undertaken with the knowledge that reverificaiion would
be required if the activities did not satisfy the requirements of EME-
3.21-00  Subsequently, these results were determined to satisfy the
require.«ots of the final procedure and credit was taken for them,

[t must be recognized that the purpose of EME 3.21-08 was to verify that
the coating had been removed to the extent that the ronainiu? coati g
could not block SSWS flow to critical safety components. This procedure
did not, nor was it intended to, require evaluation of other indications
in the piping observed during the coating remova! verifications.

Further, 1t was not intended to require verification of the manner in
which sandblasting occurred. Evaluation of indications other Lhan
coating removal was intended to be the subject of existing nonconformance
procedures. A separate activity had been scheduled to assess wall
thickness reduction due to corrosion as part of the overall SSWS project.

0 One last observation was made concerning proceduralization of TU flectric
activities, Section 6.1 of NQA 1.01, “TU Electric NEO Quality Assurance
Department Organization and Responsibilities”, specifies that the Quaiity
Department 1s responsible for assessing the critical attributes
associated with quality related equipment or work activities, To this
end, the Quality Assurance Department developed a surveillance checklist
based on QCP-]1 and the O, B, Cannon work plan, The check)ist covered
compressed air, blasting equipment, abrasive, vacuum procedures,
precperational requirements, and documentation, The survei)lance
attrib?tts adequately reflected the content of QUP«]1 and the 0O, B, Cannon
work plan,

In addition, the Quality Assurance Department developed a surveillance
checklist for coating removal verifications performed under EME 3.21.08,
Review of this checklist showed that it uppropriately covered the coating
removal verification requirements,
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11.8.3,b Contractor Activities

The next portion of this evaluation focused on the proceduralization of

0. B, Cannon's werk activities, The content of the Cannon procedure was
defined in the requisition soliciting Cannon's services. Review and ap,roval
was conducted in accordance with the ausproved Engineering procedures.

The adequacy of the Cannon procedure was assessed by comgaring the content of
that procedure with the requirements in requisitiun 6R«3%( ,78. This
requisition specified that QCP-1 should contain the fellewing information:

0 Engineering hold points,
0 Blast material and size.

) Details concerning equipment, operating pressures, removal methods,
and dust sunpression methods.

0 An initial acceptance criteria test,
Reviem of the approved Revision 2 of QCP«l revealed (ne following:
0 No Ergineering hold points were established.

0 Blast material and sizo were not explicitly specified. Mowaver, QCP.l
required that blast material be capable of removing the coa’ “ng, that it
be selected by O, &, Cannon supervision, that it be approveu by the
Owner, and that the abrasive not contain coal slag derivatives, aluminum
oxide, steel grit, or steel shot., Consequently, adequate provisions were
incorporated to ensure that the blast material used was appropriate,

0 The types of equipment specified were automatic spinblasters and standard
blasting no2zles. Air was to be supplied by TU Electric, Dust
suppression methods were addressed in terms of ventilation flows and
directions and through the use of dust collectors and blast houses,

o The need for conducting an initial acceptance criteria test was included,
The procedure specified that an Owner Representative would be present and
that QCP«]1 would be used tu perform the test,

Given that Engineering's intent was to control the blasting process such that
blast impact on pipe wall need not separately verified, the following
attributes, as a minimum, should have been included in the O, 8. Cannon
procedure:

o The envelope of acceptadle blasting parameters for metal removal
purposes,

0 Ineproress data taking to assure adherence to the envelope of blasting
parameters,

o lmmediate cessation of work and Owner notification upon discovery of
unexpected conditions or difficulties,
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o Prior Ownee approval of cnanges to procedures cr equipment,

Some blasting parameters were established as a result uf tests and were the
sutject of separate written instructions and t..inin) provided by the
contractor to its personnel, Specifically, these instructions addrassed
spinblaster travel rate and tho amount of blasting aliowed in any given
location, These instructions were supplemented by an informal agreement
between the contractor a4 involved TU Electric personne! that TU Electric
would be promptly appraised of difriculties encountered in tiw Llasting
operation, Moreover, as discussed below, as problems were encounterad, work
was susperded and enhancements were made with *he knowledge of TU Electric,
Similarly, changes in QCP-i were .pproved by TU Electric and 1t was kept
informed of changes in instruc.‘ons and equipment However, these controls
should have been formally dufined.

Imposition of the informal controls is reflective of *he fact that involved
personnel were concerned with the potential impact of slasting on pipe wall
thinning. Not formally 1ncorporatini these contyols into QCP«] ‘mpacted
subsequent ineprocess monituring activities incofar as these controls were not
included in the Quality Control surveillance chscklists, nor were they
highlighted to the Construction Engineers as part of their aversight
responsibilities,

11.8.3.¢ Procedures and Criteria Conclus, .ns

Process proceduralization was accomplishe. w~ith ouly limited success. An
auequate coatin? removal verification pre dure was developed. =« Quality
Control surveillance checklist mas developed which reflected the requirements
of the verification procedure, The contractor's process procedurc wa:
reviewed and approved by Engineering in acLordince with approved procedures.
However, t2.ut procedures were not prepaved coatrolling the perfurmance of
process testc, the resu..s of the tests were not incorporatad into the
contractor's provess procedure, and the contrastor's process procedure was not
reviewed adey tely to satisfy the pierequisites tor the selected work
suthorization process, Quality Control did develop a surveillance checklist
which reflected the requirements 2f the contrsctor's process procedure:
however. the adegquacy of thi* checklist was limited by the inadequate
incorporation of needed detari into the procass procedure,

The observed weaknesses in proceduralization were 'argely the result of not
clearly defining *he relationship between contractor activities, the

TU Electric QAF, and the responsible TU €lestric crganizations, It is noted
that where those responsibi'ities were clear (turveillance, coating remova)
verification, an. contractor process procedure review), the assocCiated
activities were conducted n accordance with preé-e«isting procedures. Based
on this observation, 1t is concluded that actions Deing tiken to enhance the
level of detai] associated with Code V services procurement activities will
also address the shortcomings i‘dentified in this area
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11.B.4 Solution Implementation

I1.B.4.a Mobilization

Prior to actually beginning work, the contractor had to be mobilized. In
order to understand how mobilization occurred, the SSWS task force Project
Manager and representatives from the Construction Department were interviewed,
From these interviews it was determined that the mobilization of 0. B. Cannon
was to be accomplished in accorcance with procedure EC 6.11, Revision 0, "Post
Contract Award Indoctrination Meetings." While no regulatory requirements
exist for this procedure, it was voluntarily imposed by E&C as an enhancement
to previously existing procedures on the subject of controlling the work of
contractors. A similar procedure exists i the Nuclear Operations
organization. The purpose of this procedure is to establish a standard method
for conducting meetings which apprise an awarded contractor of specific TU
Electric policies, procedures and goals, throu?h a kick-off meeting held at
the site, prior to the Contractor's site mobilization date. Responsibility
for coordinating this meeting is procedurally assigned to the Contracts
Administrator.

The following topics are to be discussed at the meeting as appropriate:

0 How TU Electric Engineering and Construction (E&C) expects b 'siness to be
conducted by its own and by contractor personnel to obtain successful
completion of the work.

0 The control measures to be applied by J Electric E&C including work
progress monitoring and interfaces to nsure the work is accomplished in
accordance with contract requirements, approved design documents, and is
completed as scheduled.

0 Correspondence control and TU Electric furnished items.

0 Plant layout.

0 The need to complete the Contractor's Work Release Authorization Form and
obtain Owner's approval on this form prior to beginning work.

0 The work completion schedule and the progress reporting process.
0 Limitations on scope of work.
0 Safety programs and training.

0 Ihe contractor's responsibility regarding requisitioning, receipt,
inspection, and storage of materials.

The Contractor's Work Release Authorization Form 1 ‘quires the contractor to
certify that the contract/P0O has been signed, necessary insurance is in
effect, procedures are completed and incorporated, contractor personnel
performing the work have been trained in the applicable work and/or quality
related procedures and records of this training have been forwarded to the
applicable YU Electric organization, and materials and/or special tools
supplied by the contractor have been received in the TU Electric warehouse and




Enclosure to TXX-88699
September 23 1988
Page 29 of 46

have been accepted by Quality Assurance as applicable. The form requires a TU
Electric Contracts representative to certify that the Owner has signed the
contract/PO and that the contractor's insurance is in effect and is
acceptable. It reauires a TU Electric EAC representative to certify that the
procedures required by TU Electric are in effect by the contractor and
approved by the Owner, contractor personnel training in the contractor and/or
Owner developed procedures related to the scope of the contract has been
accomplished, and contractor supplied materials and/or special tools have been
received by the TU Electric warehouse and accepted by Quality Assurance. A
Quality Assurance Department representative is also required by EC 6.11 to
make tge same verifications re?ardino procedures, training, and
materials/special tools. Finally, a TU Electric representative is required to
certify that the Contractor's Work Release Authorization Form has been
completed and approved by the Owner, and the contractor is relea<ed to begin
work .

Based on a review of available documentation, it was determined that the
required meeting was conducted on April 6, 1988. The meeting was attended by
the 0. B. Cannon Area Superintendent and General Foreman., TU Electric
representatives included the Construction Engineering Mechanical
Superintendent, the Contract Administrator, Engineering, and Safety. Three of
the attendees were from the task force. It was noted that the mobilization
procedure does not define the minimum level of attendance at contractor
mobilization meetings. This will be resolved by making necessary procedure
changes,

The Contractor's Work Release Authorization Form was completed by the
contractor several days atter the meeting; however, TU Electric did not
complete the sections of the form for which it was responsible. In following
up on this oversight, which was documented on Deficiency Report

(DR) C-88-03361, it was determined that the procedure lacked specificity
regarding whether the Contracts Administrator or the E&C representative had
lead responsibility for ensuring that the form was completed. A procedure
revisior has been prepared which identifies that Projects Contract Management
and the Department Manager of the department for whom the services are to be
performed will both sign the Contractor Work Authorization Form, It was also
determined that the verification responsibilities contained in EC 6.11 for the
Quality Assurance Department are not reflected in either a NEO level procedure
or a Quality Assurance Department procedure. This will be corrected by
establishing the appropriate procedural requirements.

[1.8.4.b  Process Tests

Implementation of coating removal actually involved two separate activities,
The first was the conduct of a number of process *t~sts whose objectives were
to show that the 0. B. Cannon procedures, person and equipment could
successfully remove the SSWS coatings without ca. ng undue damage to the SSWS
pipe, and to establish appropriate parameters for controlling the sandblasting
process. Oversight of these tests was provided by Engineering. Copies of the
documentation assnciated with these tests were obtained and reviewed and
discussions were held with Engineering to explore how the tests were
managed/conducted and the results obtained.
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The first series of tests was performed on April 6, 8, and 11, 1988. The
documentation associated with this series of tests consists of documents
summarizing the tests and a set of two diagrams showin? pre and post-blast
Ultrasonic Test (UT) readings taken on the piping spools used for the tests,

From this documentation it was determined that the April 6 demonstration was
pe-formed only to establish that the coating could be removed and was
successful in that regard.

The April 8 test involved pulling the spinblaster manually through a coated 10
inch spool as necessary to remove all of the coating. UT readings were taken
before and after the blasting to determine the extent of metal removal. The
maximum removal was 4 mils,

It should be recognized that, to this point, the acceptance criterion for
coating removal was that all of the coating be removed. Test conditions were
controlled to the extent that this criterion was met. The amount of metal
removal was measured as a dependent variable.

The April 11 test was conducted by using the spinblaster to blast in one
circumferential location for one minute in a 10 inch uncoated pipe at a nozzle
pressure of 98 psi. Cumparison of pre and post blast UT results documented on
the diagram supplied show that the amount of metal removed was insignificant
(1 mil or lessg.
The conclusion reached by Engineering based on this series of tests was that
the Plasite lining could be completely removed. The accompanying amount of
metal removed was not significant provided that the spinblaster was not held
in place for longer than one minute. Tlis supported the Engineering belief
that no post-blast pipe wall thickness measurements were necessary to assess
the impact of sandblasting., 0. B. Cannon was instructed regarding the one
minute limitation and incorporated this direction in written instructions and
training provided to its personnel. In addition, Engineering approved the use
of Flintbrasive #3 as a blast material.

The second set of tests occurred on April 19, and was performed on 10 inch
uncoated pipe using the same blast material used in the previous series of
tests at a nozzle pressure of 98 psi. Three pulls of the spinblaster were
performed of one inch each with a one minute stall at each pull point,
Results showed that cumulative motal loss was 12 mils., This was used as the
basis for post<blast Engineering minimum wall analysis. The contractor was
instructed informally to avoid successive, closely-spaced blasts.

Two key points were (dentified during the evaluation of these testing
activities, First, the tests were a qualityerelated activity., They were
conducted to establish the envelope of process parameters necessary to support
coating removal without pipe damage. As such, special procedures should have
been prepared, reviewed, and approved i1n accordance with exi1sting
requirements. Further, the results of the testing should have been formally
documented., Neither of these activities occurred,
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The second key point identified was that the test conditions were not
representative of the conditions that would be encountered when the process
was employed in the plant, Specifically, it was known that in-plant blasting
would occur on long sections of piping and that grit/debris removal equipment
would be necessary to assure that excessive g-it/blaster debris would not
accumulate in the pipe. Use of this equipment during testiny was not required
because the tests were performed on short pipe sections which ailowed the grit
an¢ debris to be blown out of the pipe by the action of the spinblaster alone.
It is, however, noted that the tests did accurate'y encompass those conditions
which would be experienced during planned blasti , of plant piping removed
from the plant,

The process tests performed were not fully representative of the conditions
which would be encountered during remote spinblasting in the plant. Not
recognizing this condition was a oversight which permit*ed sandblaster-induced
damage to the SSWS piping. As such, it is the root cause of the damage. Had
this oversight been recognized, either the test conditions could have been
modified to make them more representative of in-plant conditions, or
compensatory control mechanisms could have been established to accommodate the
differences.

Engineering is directly responsible for this cversight. However, the effects
of the oversight were not detected until after problems were encountered with
the remote spinblasting process in the plant. Two formal opportunities
existed to detect/avoid this oversight before sandblasting occurred in the
plant. Not taking advantage of these opportunities is viewed as a significant
contributor to the damage which occurred to the pipe.

The first opportunity occurred during the procurement process. As noted
above, during that process, the objectives of the tests were not clearly
defined. Consequently, the requisition originator's intentions with regard to
the reasons for performing the tests were not clear. Neither the intentions
nor the lack of clarity were challenged. Rather, the assumption was made that
Engineering would, as a result of the required tests, deliver a "qualified"
process.

The second opportunity was QAP-required proceduralization of the tests. Had
formal test procedures been prepared which explicitly identified test
objectives, method of conduct, acceptance criteria, and documentation
requirements, at least two opportunities would have been created to detect the
oversight. The first opportunity would have occurred during the test
procedure review and approval cycle where independent parties coule critically
examine the objectives, methodology, and acceptance criteria. The second
opportunity would have occurred during the results review cycle,

Thus, it is concluded that, while Engineering did recognize the need for
process testing and did perform that testing, it was not conducted adequately
and was not subjected to required forma)l quality assurance requirements, It
is not anticipated that these problems would extend to Code A services
procuremants as the vendor would apply its QAP to all procured activities,
including process testing. Internal testing is subject to the formal controls
of the TU Electric QAP.
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With regard to these conclusions, three actions will be taken. First, more
explicit procedural controls will be established ?overning testing associated
with Cede V services procurements., Second, a review of testing associated
with other Code V services procurements will be conducted to determine whether
it was properly conducted. Finally, a review of existing controls on process
testing generally will be conducted to confirm that improvements are not
required,

I1.B.4.c Coating Removal

The second activity associared with the completion of the coating removal
project was the coatin? removal itself. Oversight of this activity was
performed by Construction, Engineering, and the Quality Assurance gepartment.
Field activities were assi?ned to specific Construction Engineers. One of
these engineers was interviewed to determine the manner in which these
activities were conducted. From these discussions it was dutermined that
Construction provided continuous coverage of 0. B. Cannon in-g'ant work.
Specifically, procedure implementation was monitored along with dust control
activities for the process and adjacent plant areas, and coordination with
other interfacing groups such as Operations and Startup was provided. Also,
Construction participated in task force meetings to report on job status and
problems.

A number of process problems was identified including the following:

0 Stalling of the spinblaster during coating removal on the early sections
of 10 inch pipe was identified by 0. B. Cannon and reported to the
assigned Construction Engineer. The stalling problem was brought tc the
attention of the task force. In-plant remote spinblasting of the 10 inch
pipe was discontinued until enhancements as discussed in Section 11 of
this report were made to the process.

0 Difficulty was being experienced in achievin? complete coating removal.
Multiple passes of the spinblaster were required to remove all of the
coating. Given that the process in the 10 inch diameter pipe involved a
blast cycle followed by a video camera inspection, the process was
proceeding slowly, Additionally, concern developed that multiple blaster
passes, which had not been modeled during the pre-work demonstrations,
might result in removal of too much metal,

The concern over the effect of multipie passes was addressed by
performing another procuss ‘est under the direct supervision of
Engineering, but, without a test procedure. This test was performed on
June 14, 1988, using a blaster supplied with 150 psi air on a 10 inch
uncoated pipe. The higher air pressure was selected as being
conservative with respect to metal removal.

The demonstration involved measuring the amount of metal removed under
three conditions: a one minute stall in blaster longitudinal movement; a
two minute stall in blaster longitudinal movement; and a two minute stall
in blaster longitudinal moveme !t nlus a superimposed blast at a three
inch per minute blaster movement rate, The acceptance criterion was that
neither a one minute longitudinal stall no a three inch per minute pull
rate would remove 5 mils of metal or more, The metal removal results
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were 4 mils, 8 mils and 12 mils respectively. This data showed that
metal would be removed at the rate of 4 mils per minute in either a
stalled condition or with a three inch per minute pull rate. Thus, the
acceptance criterion was met, provided that the minimum blaster transit
speed was 3 inches per minute or that the blaster was not left in a given
position for more than one minute. These restrictions had already been
imposed on and by the contractor, although not in QCP-1.

Complementing the in-process work oversight activities of Construction were
surveillance activities performed by the Quality Assurance Department. A
total of seven surveillances were conducted on two topics. The first topic
was 0. B, Cannon's implementation of QCP-1. Surveillances of this topic were
performed on April 13, 18, 21; May 12; and June 22. The remaining two
surveillances, performed on June 1 and 14, cover 4 Engineering verification of
coating removal. The surveillance reports for all seven surveillances were
revieried, With respect to those focusing on the implementation of QCP-1, the
following observations were made:

0 The checklist described earlier in this report was used for all five
surveillances.

As noted earlier in this report, spinblaster speed needed to be
controlled to ensure that excessive base metal was not removed. The
restrictions on this attribute were not imposed by QCP-1 but by other 0.
B. Cannon documents. These documents were not included in the scope of
the surveillance activities.

No observation was made of vacuuming to remove blaster debris from
in-plant pipe.

The first four surveillances showed that 0. B. Cannon was acceptably
implementing QCP-1, The final surveillance, performed on June 22,
identified two discrepant conditions. The first of these concerned the
blast material being used. Documentation could not be produced at the
time that Flintbrasive Grades 3 and 4 had been approved for use.
Flintbrasive #3 had been approved as part of the demonstration process.
This discrepant condition was appropriately documented on Deficiency
Report C-88-03435. Engineering independently generated a separate
Deficiency Report C-88-03428, which also documented the use of unapproved
blast material,

The second problem was that incorrect documentation forms were being

used. This was also documented on a Deficiency Report ((-88.03434).

Both issues were evalvated by Engineering, and 1t was determined that
neither impacted the acceptability of the work performed,
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With respect to the surveillances performed on Engineering verification of
coating removal, the following observations were muide:

0 A checklist was developed for this surveillance based on change ELCN-03
to procedure EME 3.21-08 Rev. 0. During this time frame, change EDCN-04
was issued revising the co. 'ng removal verification acceptance criteria
to reflect the chan?es to ! e removal criterion discussed above.
Although the surveillance checklist was not modified, verification of
EDCN-04 implementation was satisfied by the method of checklist
implementation.

0 The surveillances indicated that the verifications were adequately
conducted and discrepant conditions were appropriately documented.

In addition to the surveillance activities noted above, the Quality Assurance
Department became involved in performing pipe wall thickness and corrosion pit
depth measurements as the coating removal pro?ressed. These activities were
initiated in early June at the request of Engineering. In addition,
Engineering rescheduled Quality Assurance Department pipe wall thickness
measurements on other locations where initial data was needed to form the
basis for future corrosion evaluations. During the course of these
measurements, indications of minimum wall problems were received and
nonconformance reports (NCR) were generated.

Ultimately, it was determined that the indications of minimum wall problems
were not, in fact, minimum wall violations. However, as a result of one of
the NCRs documenting an apparent minimum wall violation, TU Electric QC was
requested by Engineering to perform inspections of Train B, SSWS 24 and 30
inch pipe in any area of localized or general wall thickness reduction and
record the maximum depth of wall loss beyond 40 mils in 30 inch pipe and 50
mils in 24 inch pipe. The 40 and 50 mi) criteria were based on a pipe stress
analysis performed as part of the SSWS corrosion evaluation which showed that
loss of this much wall material would not challenge pipe integrity.
Additionally, QC was requested to map any areas of closely knit clusters of
localized corrosion and UT areas adjacent to corroded surfaces to provide a
baseline uncorroded wall thickness,

To evaluate the safety significance of indications identified by these
inspections, pipe wall thickness was established by first measuring the depth
of the indication using a depth gage. Next, the pipe wall thickness in the
four quadrant locations immediately adjacent to the indication was measured
ultrasonically. Finally, the depth of the indication was subtracted from the
wall thickness adjacent to the discontinuity. No minimum wall violations were
identified as a result of these activities.

This technique was evaluated with respect to the requirements of the
applicable edition and addenda of ASME Section XI. Subarticle [WA-2200(a) of
Section x| states that the examination method to be used for Code (lass 3
piping, such as SSWS piping, is specified in Table IWD-2500-1. This table
does not require the conduct of a visual examination or inspection of the
interfor surfaces of piping. Thus, the inspections performed go beyond the
requirements of ASME Section X1 and the methodology used was acceptable to
evaluate the indications,
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The coating removal work proceeded effectively, except for the problems
discussed above, The equipment problems were brought to the attention of

TU Electric and were resolved appropriately from a technical standpoint;
however, these problems were not documented in one of the formal CPSES prob...
reporting systems. Consequently, root cause evaluations, corrective actions,
and implications of the problem were not documented. The issue of the
threshold for reportin? problems encountered during conduct of wark activities
is the subject of initiatives separate from SSWS coating removal. This
situati?n represents another example which will be addressed by that
initiative.

The number and nature of the problems encountered early in the spinblasting
process warranted a formal work stoppage. This action was not taken, Not
taking this action represents a shortcoming in the periormance of Task Force
management. To address this situation, Project Manager cuties and
responsibilities will be defined in a specific charter,

The final activity associated with coating removal was inspection to verify
that the coatings had been adequately removed. As noted, above, this was
completed successfilly in accordance with approved procedures,

I1.8.4.d  Nuclear Regulatory Commission Interface
, As part of this evaluation, a review was conjucted of the exchange of

' information between TU Electric and the Nuclear Reguiatory Commission (NRC) on
issues relating to the SSWS coating removal project. From this review it was
determined that information was exchanged primarily by two mechanisms. The
first mechanism was a series of reports submitted to the NRC pursuant to
10CFR50.55(e). The second mechanism was routine interface with the onsite NRC
inspection staff,

11.8.4.d.1 10CFR50.55(e) Reports

As noted earlier in this report, coating degradation and weld leaks were
communicated to the NRC as potentially reportable issues in January 1986.

This notification was confirmed in writing in a letter dated February 24, 1986
(TXX-4711), which noted that the coating degradation and weld leaks were not
related, and that further testing and evaluation was necessary to resolve
these issues.

On April 11, 1986, another interim report (TX¥-4762) was provided to the NRC,
This report provided the corrective action plan for the weld leaks. With
respect to coatin? degradation it noted that repairs wouid be made using a
Belzona lining. The extent of repairs to Train A was to be based on recently
completed Train A piping inspections. The extent of Train B repairs would be
based on a scheduled Train B piping inspection,

| On September 19, 1986, a supplemental report (TxX-5026) was provided to the
NRC wherein it was identified that the inspections of Train A revealed no
generic failures of the Plasite 7122 coating., Turther, it statec that several
pitted areas were repaired and that other areas containing minor defects not
warranting repair were identified for use as baseline data for future

| inspections.
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Interim reports continued to be submittea and the NRC was notified that SWEC
was performing a corrosion study on SSKWS,

On June 22, 1988, the final report (TXX-88476) fur Unit 1 was submitted. This
report noted that the SWEC ccrrosion evaluation report had been issued and
that the Plasite lining was experiencing sheet mode and blistering failures.
Further, it provided commitments to the corrective actions discussed earlier
in this report, including coating removal, relative to corrosion, erosion, and
coating degradation,

Based on a review of this series of its reports it is concluded that TU
Electric kept the NRC appropriately informed of the status, and ultimately,
the corrective actions for corrosion, erosion, and coating deterioration in
SSWS.  Further, through reference to the SWEC corrosion evaluation report,
extensive information on the root causes and impact of these problems is
provided, including sheet mode failure, localized corrosion/pitting, and
general erosion/corrosion.

[t is noted that neither the SWEC report nor the final 50.55(e) report to the
NRC address those activities which occurred grior to 1986; however, given that
these activities were generically addressed by the Corrective Action Program
which had been fully communicated to the NRC, this situation is acceptable.

I1.B.4.d.2 Interface With The Onsite NRC Inspection Staff

As noted above, the NRC was kept appraised of SSWS corrosion, erosion, and
coating problems via a series of reports. Copies of these reports were
provided to the onsite inspection staff as the reports were issued, However,
there was little additional contact with the onsite inspection staff with
regard to the SSWS project until after coating removal actually began.

As documented in NRC Inspection Report 50-445/88-34, NRC inspection of the
coating removal was initiated on Miy 2, 1988, ODuring the course of this
inspection and a subsequent inspection documented in Inspection Report
50-455/88-40 the inspector raised a number of question regarding the coating
removal project.

In report 50-445/88-34, which documented inspections primarily occurring in
May and early June 1988, the inspector expressed concerns over the 1980 GAM
evaluation of flakin? of coating from flange faces and the lack of formal
quality controls applied to the coatings; the actions taken based on the GAH
evaluation 1ncluding the FSAR and specification changes, and closure of [NPO
SER 6883 and [EN 85-24; whether pitting in the piping identified during the
system inspections performed in 1986 an1 1987 was adequately evaluated and
mapped; the adequacy and inspectability of the paint remova! criteria; and
potential for sandblaster-induced wall thinning. The exit meeting for this
inspection was conducted on June 7, 1988. These concerns were updated in
Report 50-455/88-40 issued in July 1988. The exit meeting for this inspection
was conducted July 6, 1988,
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Based on interviews with a number of individuals involved in the coating
removal project it was determined that direct contact between the onsite
inspection staff and coatin? removal project personnel occurred with
individuals at the working level and their supervision. There was no contact
with the Task Force Project Manager, although the Task Force was made aware of
the inspection staff's concerns through its membership. After becoming aware
of the concerns near the close of the first inspection, the Task Force Project
Manager initiated contact with the onsite inspection stafi and was advised
that the concerns were being addressed. In addition, frequent contact with
the onsite inspection staff was initiated and maintained by the TU Electric
Licensing Department to obtain specific information pertaining to SSWS
concerns and communicate that information to responsible TU Electric
Management .

Based on the number and the nature of the concerns expressed during the June 7
exit meeting, the Comanche Peak Manager, Mechanical Engineerinq, was directed
to review the status of the coating removal project. As a result of this
effort, presentations were made to the inspection staff on June 20, June 27,
and July 13 on the technical concerns expressed over the ongoing coating
removal work, In addition, on July 20, the Executive Assistant to the

Yice President of Engineering and Construction met with representatives of the
onsite inspection staff to assure that all concerns were understood by

TU Electric, One additional presentation was scheduled for the end of July.
This presentation was postponed when the hole in the SSWS pipe was discovered
on July 29. These actions were taken to assure that the concerns expressed by
the NRC were understood and being addressed, and the TU Electric evaluations
of the concerns were being communicated to the NRC.

In addition to the actions described above, interviews with involved personne)
indicated that specific actions were taken to address a number of the
concerns. Supervisors responsible for evaluation of industry operating
experience initiated rereviews not only of IEN 85-24, but of all IENs received
prior to 1986 to determine whether prior reviews were adequate, Action to
improve the inspectability of the coating removal criteria, already in
progress, was accelerated. Piping inspections to further characterize the
status of corrosion in the SSWS piping, planned as part of the SSWS
Erosion/Corrosion Program, were conducted in parallel with coating removal
activities,

Explicit reference to the NRC concerns does not appear in the documentation of
task force activities; however, that documentation does include references to
a number of the same issues. For example, in memorandum NP-6966 dated

April 22, 1988, it is noted that a SWEC evaluation was in progress to
determine the criteria for the amount of Belzona and Plasite that can remain
in the pipe. In a subsequent memorandum, NP-7135 dated May 6, 1988, it was
noted that inspection criteria discrepancies have been resolved. In
memorandum NP-7537 dated June 17, 1988, it is noted that Fbasco's review of
the 10 inch pipe video inspections revealed areas requiring further evaluation
and that final disposition is restraining pipe restoration. In followup
memorandum NP-7602 dated June 24, 1988, it is noted that the inspections are
in progress and that the results will be forwarded to SWEC for analysis to
determine 1f repairs are necessary.
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11.8.4.d.3 Conclusions

Based on this information it is concluded that TU Electric was appropriately
resporsive to NRC concerns expressed during the coating removal project.
Actions were taken to investigate those issues which had not been addressed
previously. Actions planned to address issues identified internally were
accelerat :d when those issues were reinforced by NRC concerns. Management
became aggressively involved in assuring that NRC concerns were understood
fully and being addressed, and that the retults of those actions were
communicated to the NRC.

It must Le recognized that a number of the concerns identified by the NRC
during coating removal activities had been explicitly addressed internally
prior to work beginning in the plant. For example, pitting is explicitly
addressed in the SWEC corrosion evaluation report. It notes that pitting is
an operational concern rather than a safety concern and that its progress will
be monitored periodically. Sandblaster-induced pipe wall thinning and QA/QC
involvement were likewise discussed and dispositioned in Task Force meetings.
Initial coating removal criteria were also established and actions taken to
change them when it was recognized in April 1988 that those criteria could not
be met. Each of these issues were considered resolved. Notwithstanding, each
was reexamined in light of concerns expressed by the NRC.

In spite of these activities it is recognized that the quality of
communications with the NRC could have been improved had the Task Force
generally and the Task force Project Manager specifically been more proactive
in initiating contact with the NRC, and more aggressive in ensuring that NRC
concerns were fully understood, addressed, and resolved with the NRC. To this
end, direction will be provided in the Project Manager Charter discussed
earlier in this report regarding NRC interface during special projects.

[1.8.5 Project Implementati- - Conclusions

Overall, the project implementation phase was marginally successful in
accomplishing the objective of removing coatings from SSWS pipe without
unacceptable impact on either the SSWS or other plant equipment. In general,
the tasks which were prerequisites to buginning in-plant work were defined and
responsibilities for those tasks were assigned. However, those tasks were not
uniformly completed because the details required for implementation were not
adequ&tQ‘y established, The result was that formal controls were frequently
found to be lacking on critical activities. These problems derive directly
from ineffective implementation of the procurement process such that the
relationship between the contractor's activities, the TU Electric QAP, and the
responsible TU Electric organizations was not adequately defined., This lack
of formal controls contributed directly to not emp10yin? mechanisms which
would have created the opportunity to detect a technical oversight in process
testing and which ultimately allowed damage to occur to SSWS pipe. It is
concluded that the type of procurement, Code V services, was a unique
contributor to the implementation shortcomings. It is only with Code V that
the relationship discussed above must be defined solely as part of the
procurement process. For Code A procurements the relationship is
automatically defined for the contractor through his own QAP, Conse?uently,
the corrective and preventive actions in this section of the report focus on
enhancing the controls on Code V services procurements,
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[T11. TECHNT "AL EVALUATION

I111.A Introduction

As noted above, on July 29, 1988, a leak was discovered in a Unit 1 Train A 10
inch pipe. The leak was documented on Nonconformance Report NCR-88-12705
Rev. 0. It consisted of an oval hole, approximately 1/2 by 3/8 inch, located
in the piping which supplies water to the Emergency Diesel Generator,
Centrifugal Charging Pump Lube 0i) Cooler, Containment Spray Pump Bearin?

ly

Cooler, and the Safety Injection Pump Lube 0il Cooler. The system norma
operates at a pressure of 50 psig and a temperature range of 40° to 102°F
(Design Pressure 150 psig, Design Temperature 170°F).

A three foot section of pipe containing the hole was replaced per NCR 88-12705
Rev, 0. Subsequent inspection of the removed section of pipe showed that it
had no visible discontinuities other than the hole and an indentation (dent)
of similar configuration approximately 180 degrees opposite the hole. On the
inside of the pipe, the hole and the dent were approximately 1-1/2 inches in
diameter with a very smooth taper. Piping exterior conditions at the location
of the hole were characterized by a thin protruding circuaferential lip which
seemed to have been pushed out by internal forces.

Assessment of the removed piping section indicated that the hole and opposing
dent could have been caused by the spinblaster used to remove the coating from
the J0 inch pipe. Stone and Webster Engineering Corporation (SWEC) performed
an immediate review of the video tapes for the remainder of the 10 inch pipe
and concluded that other indications, originally thought to have been
corrosion, may also be spinblaster damage.

A TU Electric Project Manager was assigned (Reference NE-21251) to perform a
technical assessment of the damage to the SSWS piping. SWEC assigned
(Reference SWEC 1072) a project engineer to support the technical assessment,
The objective of the technical assessment was to determine whether or not
sandblasting had caused damage to the piping system and to implement
worrective actions to allow recovery of the system from any damage that may
have occurred. This technical assessment was divided into two phases,
assessment of cause and extent of damage, and corrective actions. The
following questions had to be answered:

0 What caused the hole in the 10 inch pipe?

0 Is other damage present in the system?

0 Is the system acceptable for operation!

0 Does the system meet the requirement of the ASME Code?

0 What hardware changes, tngineering evaluations and inspections are
necessary to return the system to an operating status?

Thi technical assessment Project Manager directed that all activities
associated with the recovery for the SSWS be conducted under the controls
imposed by CPSES ASME Section x| procedures (Reference NEO 2.26) and
applicable portions of the CPSES QA Plan.
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I11.B Assessment of Cause and Extent

I11.8.1 Methodology

A series of interviews was initiated with personnel who had been directly
involved with the coating removal project. The 0. B. Cannon field
superintendent returned to CPSES to participate in these interviews. The

0. B, Cannon equigment was brought back to the site to help explain what could
have occurred with the coating removal process. A spool by spool summary of
the coating removal process was created by review of the 0. B, Cannon daily
logs kept during the work at CPSES by 0. B. Cannon personnel,

A complete review of the video tapes made of the inside surface of the 10 inch
pipe was also initiated to look for the presence of the hole on the tapes and
to see if similar indications existed 2lsewhere. High resolution monitors
were used to review the tapes.

111.8.2 Cause

The indications (dents) were caused by stalling of the rotating head of the
spinblaster which was used for coating removal in the inaccessible portions of
the 10 inch SSWS piping. This conclusion is based on the following:

0 The physical configuration of the spinblaster nozzle assembly is
consistent with the subject opposing dents, assuming a stalled head
condition (i.e., two opposing 180 degree nozzles are utilized).

0 Video tape evaluation shows opposing (180 degree) indications in a
limited portion of the 10 inch SSWS piping. Comparison of an interim
coating removal verification tape with the final verification tape for
the same piping run shows that several areas of denting, which had not
initially existed, clearly occurred during blasting operations performed
subsequent to filming the interim tape.

Long straight runs of 10 inch pipe were remotely cleaned by use of the
spinblaster. These pipin? runs ranged from 60 feet to 140 feet in length.

The operator pushed or pulled the spinblaster from one end of the pipe while
the other end was connected to an air blower to remove sand from the pipe and
control dust generated by the coating removal operation. Consequently, the
operator could not maintain constant visual contact with the spinblaster to
assure that it was properly functioning. In addition, the spinblaster
carriage movement was also not uniform as it was being pushed with air hose or
pulled on a flexible cable. These problems were not anticipated and the
spinblaster tests did not model these conditions,

I11.8,3 Extent of Problem

The Unit 1 SSWS coated piping consists of approximately 4000 feet of 24 inch
and 30 inch piping and approximately 3000 feet of 10 inch piping. The coating
was removed from this piping by one of two methods, grit blasting with a hand
held sand blaster nozzle or passing a spinblaster through the piping.,
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Eighty-four of the 10 inch spools were removed from the plant and grit blasted
in the sand blast yard. These spools are short sections of piping less than
20 feet in length, and their associated elbows. They were grit b?asted using
the spinblaster but due to their short length the operator could observe the
spinblaster at all times. Oue to their short length, no air blowing was
necessary to remove sand. The spinblaster discharged the sand with enocugh
force that sand and removed coating were ejected from the far end of the pipe
for the short piping spools cleaned in the blast yard. Spinblaster
malfunction due to sand buildup did not occur. Also, this method of removal
was successfully tested by the process tests described earlier in this report.
Therefore, probability of damage is very low with this type of manual
operation of the sping1aster. Further evaluation of these spools is not
necessary.

The coating in the 24 and 30 inch piping was removed by manual operation of a
standard hand held sandblaster nozzle. The operator c.uld observe the coating
removal process at all times. The spinblaster was used on a short run of
piping, but did not effectively remove the coating. Coating in this short run
of piping was later manually removed by the hand held sandblaster nozzle. The
probability of damage is very low with this type of manual operation.
Therefore, further evaluation of the 24 and 30 inch piping is not necessary

Numerous enhancements were tried following identification of spinblaster
problems in May 1988, including hand pulling the spinblaster and installation
of 4 strobe light to allow the operator to monitor spinblaster head stall.
These enhancements were only partially successful in preventing spinblaster
trouble and were finally rejected in favor of more successful enhancements.
These enhancements include:

0 Installation of 18,000 cfm blowers, replacing the 5000 cfm blowers, to
improve sand removal in long runs of piping.

0 Use of an airhorn with the 5000 cfm blower to improve sand removal in
short runs of pipe.

0 The installation of an air drive motor on the spinblaster to ensure
continued rotation of the spinblaster head.

0 The instaillation of a remote video camera on the spinblaster to allow the
operator to continuously monitor the operation and movement of the
spinblaster,

0 Use of rigid pipe to control spinblaster movement more precisely,

These enhancements can be seen on Figure 1. The spinblaster prior to
enhancements 1s shown on Figure ¢.

The locations where remote cleaning occurved in the Train A 10 inch supply
piping prior to spinblaster enhancements are shown on Figure 4 by a dashed
line, Similar areas of the Train A 10 inch return piping were also
spinblasted prior to process enchancements, The remainder of Train A 10 inch
piping, and all of Train B 10 inch piping, were cleaned after spinblaster
enhancements were made.
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keview of the video tapes reveals that no si?nificant damage occurred in the
82 spools of 10 inch pipe spinblasted remotely in the plant in Train A and
Train B after process enhancements had been made to the blaster operation.
Some of the spools have minor indications that may have been made by the
spinblaster, but are clearly not indications of damage that could violate ASME
Code stress minimum wall. Indications as shallow as .017 inch are readily
visible on the video tapes. Engineering review of the video tapes grouped
indications as light, medium and heavy which were defined as follows:

Light - less than .040 inch deep
Medium - .040 to .100 inch deep
Heavy - greater than .100 inch deep

Significant damage is, therefore, limited to 36 spools of 10 inch diameter
pipe (approximately 650 feet) which were spinblasted in the plant prior to
enhancements being made to the spinblaster process. These spools were the
first worked on by the contractor ...th the in-plant (remote) use of the
spinblaste-. Spin blaster stall and sand buildup were reported by the
contractor in the first three weeks of work and in-place spinblasting of the
10 inch pipe was discontinued until enhancemerits could be made in the process.
Prablems encountered by the contractor included:

0 Buildup of sand in pipe.

0 Difficulty in controlling spinblaster by cable pulling with automatic
tugger.

0 Inability to remove coating in some areas.
0 Inability of operator to observe process.
0 Sticking of spinblaster head due to sand buildup.

Additional review of the video tapes reveals that there were three types of
spinblaster damage to the 10 inch pipe, These are: denting as characterized
by the hole found in the pipe; grooving, where the blaster head stalled while
the spinblaster was moved through the pipe producing a dent which is elongated
instead of being rounded; and ribbing, where the spinblaster head was turning
without corresponding carriage movement, producing circumferential rings in
the pipe.

111.8.4, Corrective Action
A1l 10 inch pipe remotely spinblasted in the plant was video taped after

coating removal. Based on an engineering review of this video tape, three 20
foot spools were selected for removal from the plant, These three spools

contained the most extensive and most significant indications that had been
observed 1n the 10 inch piping. They also contained examples ot the three
types of spinblaster indications; ribbing, denting, and grooving. These

spools were sectioned into 32 piping coupons as shown in Figures 5 through 8.
Quality Contral personnel took depth gauge and pipe wall thickness
measurementy. This data, documented on Inspection Report 88-0136, was
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evaluated by Stone and Webster Engineering. SWEC reported that all of the
damaged areas in the three spools were acceptable from minimum wall
requirements as calculated in an ASME Code stress calculation,

An En?ineering review of the video tapes revealed that other indications of
spinblaster damage were bounded by the indications contained in the 32 piping
coupons, except for 12 indications. These additional indications were
measured by Quality Control personnel for pipe wall thickness except for two
which were inaccessible due to piping system support configuration. This
data, documented on Inspection Report 88-0141, was evaluated by SWEC. SWEC
reported that the two indications not measured were similar in configuration
and depth to the ten measured and the ten measured were found acceptable for
minimum wall requirements as calculated in an ASME Code stress calculation.

A total of approximately 80 spinblaster marks were identified in the original
Engineering evaluation of the video tapes after the hole was found in the 10
inch pipe. A total of 27 have been measured by Quality Control personnel
using approved NDE procedures. Only eight of those measured were greater than
.100 inch deep and only four of those had a projected corrosion lifetime of
less than 20 years. Those four are in the three spools removed from the plant
and replaced with new pipe. Spinblasting indications remaining in the system
that have not been measured are bounded by the samples that have been
measured, therefore additional NDE of spinblaster indications is not planned.

The SSWS is beiny added to the CPSES Erosion/Corrosion Monitoring Program as
recommended in November 1987 in the SWEC SSWS Corrosion Evaluation Repurt.
Wall thickness measurements will be made to baseline the system and will be
repcated periodically to gather data on corrosion/erosion rates in the system.
Lata points will include areas of probable corrosion/erosion, selected areas
of known spinblaster damage, and selected areas of known corrosion denting.
Data points will be selected to allow monitoring of representative locations
from the outside of the pipe while the system is in service. Measurements
will be taken by Quality Control personnel using UT equipment in accordance
with approved procedures. Data from this program will be used by Engincering
personnel to make system life predictions and piping repair/replacement
decisions.

A safety evaluation was performed as part of the corrective actions taken,
The safety evaluation considered the effect that each type of spinblast
indication could have had on the safe operations of the plant had they gone
uncorrected. Also considered was the unlikely event that the hole could have
gone undetected and therefore uncorrected, The affects of both loss of heat
removal capability and spray and flooding on the surrounding components and
structures were also considered., The conclusions of this safety evaluation
are discussed below.

The hole would have negligible effect on the heat removal capabilities of the
SSHS. The flow out of the hole was conservatively calculated to be 39.3 gpm,
This represents approximately .23 percent of the total system flow and 1.7
percent of branch locp flow respectively. The distribution of the loss of
fluid between downstream components is well within their respective flow
margins,
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The other spinblaster damage conditions would have had no immediate effect on
the system since all were acceptable based on an ASME Code stress evaluation.
Generalized or accelerated corrosion might create a minimum wall condition in
the’SSHS at the damage locations in the future. Two failure mechanisms were
evaluated.

The first is throu?h wall pitting at the damage location. Through wall
pitting would result in system leakage from pin hole leaks. These leaks would
be detected, not occur simultaneously, and would not prevent the system from
performing its safety function.

The second failure mechanism is characterized by more generalized corrosion at
the damage locations. This could create an ASME Code stress minimum wall
condition that might result in a crack during a seismic event, producing
through wall leaks. This failure mechanism was evaluated b{ SWEC and
determined not to be safety significant. These postulated leaks occur only in
areas of minimum wall and do not propagate through the thicker adjacent pipe
wall,

Engineering analysis demonstrates that these postulated leaks would not
prevent the system from performing its safety function. Flow rates from the
hole or from the postulated leaks would be less than that calculated for a
Moderate Energy Pipe Crack in accordance with SRP 3.6.2. As such, the effects
of temperature, spraying, and flooding are bounded by analysis performed as a
result of the program delineated in Design Basis Document, DBD=ME-007, "Pipe
Break Postulation and Affects.”

Each of the types of damage, ribbing, grooving and denting were evaluated for
their safety implications.

Four cases of ribbing were included in the 32 piping coupons. Ribbing
resulted in a reduction of wall thickness of less than .025 inch. The
required wall thickness to satisfy stress requirements for the piping system
ranges from .100 to .188 inches. Multiple UT readings on the 32 piping
coupons indicate an average wall thickness of approximately .390 inches and a
minimum wall thickness of ,363 inches in the areas of ribbing. It is
concluded that ribbing is not safety significant.

Two cases of grooving were included in the 32 piping coupons. Grooving
resulted in a reduction of wall thickness of less than .045 inch., For the
reasons discussed above it is concluded that grooving is not safety
significant,

Sixteen dents (8 pairs) were included in the 32 piping coupons. These dents
ranged in size from less than 030 inch to .307 inch, The maximum measurement
was identified 180 degrees from the existing hole, Each dent, with the
exception of the hole and its opposing dent, has been evaluated, and remaining
wall thickness in earh case is above the stress requirements for the piping
system, A spool specific wall stress was calculated for the meaximum dent ane
the remaining wall thickness was determined to be greater than required,

Based on the above, the observed damage is considered not to be safety
significant,
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Iv. SUMMARY AND CONCLUSIONS

As noted at the beg‘vning of this report, the evaluation of the SSWS coating
removal process had .vo primary objectives: first, it was to determine whether
the coating removal process was controlled in a manner commensurate with its
importance to safety; and second, it was to determine the extent and
significance of the damage to the SSWS piping caused by coating remova' and to
develop a plan to resolve the problems caused by the damage. In considerin
these objectives and arriving at the conclusions set forth below, TU Electric
carefully reviewed the circumstances leading to the damage to the SSWS in
order to identify the root cause and contributing factors and evaluate their
generic implications.

The cause of the physical damage to the SSWS which occurred during coating
removal was non-conservatism in the sandblast pre-gualification test.
Specifically, the pre-qualification tests did not fully model actual in-plant
conditions, with the result that the potential for blaster grit/debris buildup
and spinblaster malfunction was not identified.

A number of factors contributed significantly to the damage to the SSWS.
First, the prequalification test was not conducted in a sufficiently formal
manner. Second, the implementation of procurement controls did not result in
formally identifying al! relevant information concerning the process to the
specialty contractor. Third, implementation of project controls did not
result in a formal stop work order during the initial stages of the remote
spinblasting operations. Finally, there was inadequate coordination between
engineering, quality assurance, construction, projects, and the specialty
contractor.

These contributing factors share a common cause, that being the failure to
unambiguously define the relationship between the contractor's activities, the
TU Electric QAP, and the responsible TU Electric organizations. This
relationship should have been defined during the procurement process and
enforced by the Task Force Project Manager.

Concerns identified during this evaluation were carefully reviewed, including
those not considerd to be root causes or significant contributing factors to
the damage to the pipe. Each was evaluated for generic implications and
corrective and preventive actions were developed to preclude their recurrence,

The specific conclusions reached by TU Electric as a result of this evaluation
are described below.

0 The findings of this evaluation are not significant with respect to the
safety functioning of the SSWS in that:

- The extent of damage was limited and would not have prevented SSWS
from performing its safety function,

- The damage did not represent a threat to the functioning of other
safety related equipment.
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- Appropriate corrective action was taken in a timely manner and
controlled in accordance with the TU Electric QAP and the CPSES
ASME Section XI Program.

E The SSWS was to have been and will be monitored for future
degradation as part of the corrosion monitoring program.

0 The tasks necessary to support successful implementation of coating
removal were defined by management and appropriate assignments were made.
TU Electric administrative procedures utilized during the coating removal
project contain adequate provisions to ensure that a quality product is
obtained; however, available checks and balances were not consistently
and formally employed to assure effective controls were applied to the
coating removal,

- The interface between the various TU Electric and contractor
organizations participating in the SSWS coating removal project was
not well defined.

- & critical technical characteristic, wall thinning due to
sandblasting, was not sufficiently addressed.

- Corrective action development and implementation lacked formality.

0 This project possessed a number of unique attributes which contributed
significantly to the identified implementation shortcomings. The most
significant was that a Code V services procurement was involved. The
number of Code V services procurements is small and the experience level
in processin? such procurements is correspondingly low. A number of
factors complicated this development.

- The sandblasting process required si?nificant development before it
was capable of being effectively utilized.

- Virtually no experience relative to the spinblasting process
employed existed in the CPSES organization,

- The work activity was to occur at the interface between the safety
(piping) and the non-safety (coating) portions of a system.

- The project involved extension of a process not normally considered
an ASME Section XI process into an area withouvt obvious precedents.

0 The uniqueness of the project limits the implications of the weaknesses
identified to those infrequent cases were Code V services procurements
were conducted, Thus, the findings are not significant relative to the
overall quality of construction at CPSES nor do they represent a
significant programmatic breakdown.

0 Appropriate corrective actions have been identified and are being taken
to remedy identified weaknesses. Interim measures taken provide
assurance that the weaknesses will not recur bhefore identified corrective
actions have been fully implemented.
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APPENDIX A
CHRONOLOGY

Based on a review of available documentation and personnel interviews, the
following chronology was developed relative to disposition of SSWS coatings

issues:
DATE
09/18/80

10/02/80

10/17/80

10/20/80

10/29/80

05/21/81

07/23/81
10/11/83

11/07/83

04/25/84

03/26/85

09/10/85

09/23/85

EVENT

A potentially reportable deficiency regarding possible
1nd:terninato quality of SSWS coatings is reported to NRC
Region IV.

TU Electric Engineering requests Gibbs and Hill to
evaluate the safety impact of the possible indeterminate
quality of the SSWS coatings.

Gibbs and Hi1l responds to the 10/02/80 inquiry,
concluding that loss of coating is not a safety concern.

Piping fabrication and erection specifications are revised
to indicate that the SSWS coatings are not safety-related.

TU Electric informs the NRC that the coatings issue is not
reportable.

Amendment 21 to the CPSES FSAR is issued stating that the
SSWS coating is non-quality assured.

NRC Inspection Report 81-09 closes the SSWS coating issue.

Institute of Nuclear Power Operations (INPO) Significant
Event Report (SER) 68-83 is received docuuenting sheet
mode failure (rapid large scale separation) of Plasite
7122 M coating in the cooling water system at Palo Verde
Nuclear Plant,

TU Electric Engineering completes its evaluation of INPO
SER 68-83.

The INPO SER discussed above is closed by Plant
Evaluation,

NRC Information Notice (IEN) B5<24 is received presenting
the same informaiton as the 1983 INPD SER,

Operations personnel are informed that significant
deterioration of the Plasite coating on the SSWS outlet
from the Unit 1 Train A CCWHX has been observed,

The coating deterioration noted on 9/10/85 is documented
on CPSES Problem Report (PR) 85-532,




DATE

10/04/85

12/20/85

12/23/85

01/10/86

01/20/86

01/21/86

01/24/86

01/29/86
02/03/86

02/14/86

02/18/86

02/24/86

03/12 -
04/21/86

EVENT

Work Request #1363 is issued to perform walkdowns of
portions of the 24 and 30 inch Unit 1 Train A SSWS piping
to determine the location and extent of coating
deterioration.

CPSES PR 85-699 is issued documenting leaks in welds in
the SSWS. The problem is judged to be potentially
reportable. Work orders are prepared to repair the leaks.

A TU Electric internal memorandum is issued stating that
PR 85-599 is potentially reportable and suggests that
there may be a causal link with the coating failures.

Work Request #1363 is implemented in the 24 inch line
downstream of SSWS Pump 1A,

TU Electric Engineering issues its preliminary evaluation
of the potentially reportable issues identified in PR's
85-699 and 85-532 which concludes that the weld leaks and
the coating failures are unrelated. Additional SSWS
inspections are planned to determine the extent and cause
of coating failures.

Stone and Webster (SWEC) personnel conduct limited
observations of the SSWS and evaluate the informat‘on
assegglgngor the preliminary evaluation of PR's 85-699
and 85« |

The NRC is notified of the potentially reportable
deficiency involving weld and coating failures,
(SDAR CP-86-07)

SWEC issues a report to CPSES documenting its findings
relative to SSWS based on 1/21/86 activities.

Accessible SSWS piping is inspected by a Plasite service
rapresentative,

£ sed on the results of the coating inspections performed
on 1/10/86, Operations develops a plan to determine the
extent of coating failures in SSWS.

The Plasite manufacturer forwards a copy of the laboratory
analysis report on samples taken during the 2/3/86
inspection,

The NRC is notified in writing of the SSWS weld and
coating deficiencias i1dentified in PR B5.532 and PR BS5-
699.

Inspections of the Unit 1 Train A SSWS piping are
performed in accordance with the 2/14/86 Operations plans,




DATE EVENT

04/11/86 The NRC is notified that the weld and coating failures
which were identified on 01/24/86 as being potentially
reportable are reportable.

04/24/86 TU Electric Memorandum TIM-860454 documents the results of
the 3/12-4/21 inspections of SSWS piping.

05/07/86 Operations completes its engineering review of PR 85-532
based on the findings and conclusions documented in
TIM-860454.

03/17/87 An interim report is issued to the NRC on SDAR CP-86-07

documenting corrective actions in progress and noting that
SWEC is performing a SSWS corrosion study.

03/24/87 SWEC receives verbal authorization to proceed with
inspection and evaluation of SSWS Train B.

04/87 SWEC performed an inspection of SSWS piping.

05/22/87 SWEC provides its preliminary recommendations for

addressing SSWS corrosion/arosion based on the previous!
completed Train A inspections and the more recent Train
inspections.

07/14/87 SWEC provides a draft report on the results of their SSWS
corrosion evaluation.

08/87-09/87 Ebasco performs 100% inspection of Unit 1 24 and 30 inch
SSWS piping. Inspection reveals sheet mode failure and
pipe wall thinning due to corrosion denting.

09/25/87 A requisition is approved by CPE soliciting bids for SSWS
coating removal,

10/21/87 Ebasco coating inspection report issued.

11/16/87 SWEC issues the final SSWS corrosion evaluation report,

11/19/87 Bids for SSW3 coating removal are received from three

vendors including O. 8. Cannon,

11/87 A task for-e is assembled to develop alternatives and
schedules for implementing corrective actions for SDAR
CP-86-07. The first task force meeting occurs on
11/23/87. Weekly meetings start on 12/24/87.

12/03/87 SWEC issues its final report on SDAR CP-86-07,

12/87-2/88 The task force explores various technigues for Plasite
removal.

01/88 tbasco performs inspections of selected 10 inch SSWS pipe

spools removed from the plant,




DATE

02/19/88
03/08/88

03/14/88

03/23/88

03/25/88

03/28/88

03/30/88
04/05/88
04/06/88

04/06-11/88

04/11/88

04/13/88
04/18/88

04/19/88

04/19/88

04/20/88

05/02/88
05/03/88

EVENT

A demonstration of the 0. B. Cannon process is performed.

Senior management selects sandblasting as the method of
goating removal from the options presented by the tasx
orce.

TU Electric and 0. B. Cannon personnel meet onsite to
discuss the sandblasting process. SWA issued to allow
Construction to prepare SSWS Train A for coating removal.

0. B. Cannon submits its procedure, QCP-1, for coating
removal for review/approval.

A requisition is approved for 0. B. Cannon to remove
Plasite coatings from Unit 1 SSWS 10, 24 and 30 inch

piping.

SWEC comments on QCP-1 are forwarded to 0. B. Cannon for
incorporation.

0. B. Cannon sandblast equipment arrives on site,
A contract is finalized and signed with 0. B. Cannon,

TU Electric conducts contractor mobilization meeting with
0. B. Cannon,

A series of sandblast tests is performed. 0. B. Cannon
personnel trained in spinblaster utilization and
procedures.

0. B. Cannon begins SSWS sandblasting operations in blast
yard and on Train A in the diesel generator building.

Revision 1 to QCP«1 is approved by Engineering.

Remote spinblaster coating removal started in Train A 10
inch piping in the yard tunnel,

A third series of tes s of the sandblast process is
performed.

Problems with sand accumulation in the pipe during remote
spinblasting are identified,

Additional 0. B. Cannon personnel are trained in
spinblaster operations and procedures.

NRC inspection of coating removal activities is initiated,
Commenced spinblasting of SSWS Train A at elevation 810 in

the Safeguards Building (are where hole was subsequently
located) .




0'1

DATE

05/06/88

05/18/88
06/07/68

06/14/88

06/17/88

06/20/88

06/22/88

06/24/88

06/27/88

£7/06/88

07/07/88
07/10/88

07/13/38

07/14/88

07/15/88

07/20/88

07/29/88
08/01/88

EVENT

spinblasting suspended except for touch-up work due to
spinblaster problems.

Initial use of gear driven spinblaster and video camera.

NRC exit meeting covering resuits from coating remcval
inspections.

A final sandblast test shows metal removal of 4 mils per
minute with the blaster in one place for two minutes and 4
mils at a 3 inch per minute forward blaster speed.

NRC Inspection Report 50-445/88-34; 50-446/88-30 issued
documrnting coating removal inspection results,

TU €lectric and NRC Inspection Staff hold a meeting to
discuss technical issues on coating removal,

Final Report for Unit 1 on SDAR CP-86-07 issued by
TU Electric.

TU Electric Quality Control initiates a 100% inspection of
SSWS Unit 1 Train B internal pipe surfaces to qantify
corrosion-induced wall thinning.

TU Electric provides additional information to the NRC
inzpection staff requested on 6/20/88.

NRC exit meeting covering 6/88 coating removal inspection
results,

SSWS sandblasting operations are completed.

Quality Control inspection of SSWS Train B 24 and 30 inch
pipe completed.

0. B. Cannon is demot ''ized and departs the site.

TU Electric meets with the NRC and the State of Texas,
Department of Labor and Stardards, to status coating
removal activities and address irspection findings.

NRC Inspection Report 50-445/8840; 50-446/B836 issued
documenting 6/88 inspection results,

TV Electric representative meets with the NRC [nspection
Staff to assure tnat ail NhC concerns with coating removal
were understood by TU Electric,

The SSWS is refilled. A piping leak is identified.
TU Electric meets with NRC Inspection Staff to discuss

pipe leak. A previously scheduled meeting for 8/4/88 to
discuss inspection issues is cancelled.




DATE

08/02/88

08/02/88

08/03/88
08/15/88
08/24/%8
08/31/88
09/02/88

09/13/88

EVENT

NRC exit meeting covering 7/88 coating removal inspection
results.

Potential spinblaster damage to SSWS 10 inch pipe is
identified for the first time from the review of video
tapes made to assess coating removal,

Three foot section of pipe containing the hole is removed
and replaced.

Project Manager assigned for technical assessment of
coating removal project.

Three spools of 19 inch SSWS pipe removed from the plant
for examination,

g;fgty Evaluation completed for spinblaster damage to
WS.

NRC Inspection Report 50-445/8847 and 50-446/88-42 issued
on SSWS coating removal inspection results.

TU E'ectric presentation to NRC on the SSWS coating
removal project.
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