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. INTRODUCTION

This 1s an interim report in response to an NRC Reqion [V request o 1tem-
f2¢ the information that 1s necessary to assess the adequacy of the Applied
Protective Cuuﬂzc Backfit Program at Comanche Peak Steam ilntrec Statton
(2:2). Units 1 & 2. That information 1s contained in Section (1] of this
r .

The remainder of the report 18 organized as follows:

Section [i: Provides historical background related to CPSES ana BNL's
work to date

Section I11: Outlined above
Section IV: Summary of findings to date
Section V! Conclusions

The major portion of BNL's effort to date has deen in avaluating approxs
imately 60 alleqations. A report on this subject s due April 30, 1944,

. BACKGROUND

There are two major reasons for applying protective coatings inside the
reactor contatnment building, The first reason 's to protect exposed carbon
stee! surfaces from corrosion, The second reasor 18 to provide for easier
decontamination, which also reduces the level of occupational radiation expos

Sure,

If cuunr are not properly applied and subsequentiy fall, they can have
an adverse safaty impact by clogaing pump strainers, *dray nozzles, and fan
filters which can degrade safety equipment operation,

This 15 more than & theoratical concern since a number of protective
coatings “atlures have occurred at nuclear power stations, For example:

o Beaver Vallay (1978) « During construction, the coatings fatled on the
containment dome,

o Brunswick 2 (1980) « During oparation, coatings fatlury occurred below
the torus water |1,

0 Dresden 2 (1971) « During operation, Torus coatings failure accurred,

o Pasch Bottom 2 (1971, 1973) « During precparstional testing, torus
coatings fallure occurred,
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In 1981, Regtion [V of the NRC concucted an inspection of protective coats
frgs at Comanche Peak, As a result of this inspection, [Inspection Report
#81-18), a Motice of Violation was 1ssued regarding fatlure to follow quality
assurance procedures for the inspectton of protective coatings., From late
September 1979 throuah October 1981, documentation for protective coatings was
not maintained or was incomplete., As a result of this Notice of Vialatian,
Comanche Peak instituted a Backfit Program to verify that the app!ied protecs
::'n c:ntm were themselves adequate even though acequate documentation did

exist,

Starting in 1983, numerous individuals have made allegations concerning
the adequacy of the applied protective coatings at Comanche Peak,

Brookhaven Nationa! Laboratory (BNL) was contracted to provide technical
assistance 1n performing on-site Inspections of the protective coatings
program at Comanche Peak, The work, ai stated In the contract, 18 to "Provide
technical assistance in perfurming an i1nspection of the protective coatings
program at the specified NTOL nuclear power plant, This fnspection will
include the examination of site procedures and verification of the adequacy of
these procedures anainst standards and FSAR commitments, the adequacy of
app ) fed coatings, the adequacy of rework, and the procedures Joverning rework,
the adequacy of verification testing, and the adequacy of completed quality
records. Also included 1n the scope of this task will be the followup on
specific technical questions contained in sworn testimony from persons making
allegationg of the adeauacy of the protective coatings program,”

N‘“ﬂ:wunm, for reviewing the statistical adequacy of the |icen.
see's fit Program, (1.0., sampling techrniques, acceptance criteria, atc,)
has been assianed to the NAC Auxiliary Systems Branch, With the concurrunce
of NRC Region 1V, a meeting was held detween ASH and BNL on Apri) 2, 1984,
The outcome of this meeting was that sdditional statistical information 1%
required, This information has ben incorpurated into Section 111 af thiy

»
i..l : ;s,nl

Based on Interviews with varfous personnel on the licenses's staff, 1t 1y
BNL'S understanding that the Backfit Program 18 1imited to the primer coatings
applied prior to the NRC's fssuing Notice of Vielation, [nspection Report Ma,
81«18, That 1y to say, no statistical analysis of (lcometer adhesfon pull
tests and Tooke Scratch tests was performed for coatings applied since the NRC
feasued 188 violation and for the top coat that has been applied since the
coatings application firet bagan, Therefore, 1f this understanding 1§ accus
rate, BNL doey not delileve that the Rackfit ‘rnron will be yseful 1n deter.
mining the adequacy of applied coatings as far a8 total coating system 14
concerned, it 14 understood that in some 1f not all cases, the testing may
have been performed for the total system, Mowever, the |icensee chose to
parform 4 statistical analysis only 1n regard to the primer coat, and does not
address the statistical stanificance of test resylts for the total coatinas
' n'qn. This will be resolved when the required Information 18 supplied by
t 1censee,



information Required
Note: The information requested in this section should be provided 1n ravisw-
able form to BNL or made avatlable at the site,
A, Programmatic
1. Provide the document or series of documents that explains the Backfit

LB
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Program in 1ts entirety,

What 13 the estimated total square footage of applied coatings n
Unit | containment? What portion of the total applied coatings
represents coatings applied to concrete surfaces, miscellaneous steel
and containment liner plate?

Provide the location and boundaries and define all areas that have
been axempted from the Backfit Program, Also provide the justifica-
tion for the exemption,

Provide the percentage of tha three major areas (see Question 2),
that was included/exempted in the Backfit Program.

% Iraining

7.

Provide the operating procedure for instruments used during the
Backfit Program,

Provide indoctrination and training records that demonstrate that
m:o'mmmu performing testing for the Backfit Program were
aqualified,

Provide procedurs reference for fleld checking of instruments during
the Rackfit Program,

¢, instrunentation and Testing

0,

Provide instrument history/calibration records of each instrument
used 1n cthe Backfit Proaram,

Provide the method used to evaluate and account for instruments found .
to be out of calibration during the Backfit Program. MHow was and 1%
the ?ovg’nm incorporated in reporting Elcometer Adhasion Tast
reasults

Additionally  for an instrument found out of calibration, provide
docurentatinn that shows that all tests done with that instrument
since 1ts last calibration were invalidated, Also, provide the
procedure used to handle those inspection reports weitten after the
ingtrument went out of calibration,

If not provided in the answers to Questions 7 and 8, provide the

total aumbar of 1Astruments uysed 1n the Rackfit Proaram. Provide the
type and serial nunber of sach Instrument,

ele
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0. Statistical

11, Provide the total number of individual pull tests performed and the
number of individual pull tests that failed for each of the three
major areas (see Question 2),

12.  Provide the final calculations for each of the three major areas
(see Question 2) that demonstrate the estimated failure rate with
fts associated confidence 1imits, for each of the three major areas

fndividual ly,
IV, FINDINGS R TO T \ APPLIED PROTECTIVE COAT .
A, 7!!5'"!

1. BNL has performed independent tests on the protective coatings at the
site. Un a random basis, 6 areas of approximately one hundred (100) square
feet were chosen at various elevations and varfous azimuths, Two areas
represented |iner plate, two areas represented miscellaneous steel and two
areas represented concrete surfaces. In each area, five (5) test dollies of
approximately 1/2 square-inch were glued to the protective coatings and a pul)
of 250 psi was applied to the test dollies. If a dolly separated from the
surface, the force that caused the separation was recorded. If the dolly diy
not pull off the surface at 250 ps1, a reading of 250 psi was recorded and the
dolly was knocked off of the surface after the instrument had been returned to
4 reading of zero and removed,

For the Tiner plate, a fatlure rate was exhibited of 4 out of 10, or 40%,
Fatlures occurred fn both test areas with corrected readings of 156, 146,
186, and 186, For miscellaneous steel, no failures were recorded in ten (10)
tests, and for concrete surfaces, a fallure of the concrete was experienced at
8 corrected reading of 156 pst1 for one test and no fatlures of the pretective
coatings in nine (9) tests,

[n addition to Elcometer adhesfon pull tests, 30 Tooke (scrateh) tests
were performed adjacent to the pull tests. No “out of specification” condi-
tions were recorded in the dry fim thicknesses testing,

BNL's observed fatlure rate for the liner plate 1s unacceptable. A'thoush
1t was 1imited in scope, 1t raises questions about the adequacy of the Backfit
Program for the liner nlate,

2, During the week of March 18, 1984, BNL observed an area at approxie
mately elevation 860 and azimuth 175 of the 1iner plate that was being
repalred because of recent unacceptable adhesion test readings 41d visible
detertoration, This same area had acceptable adhesion test readings during
Inftial backfit testing in December 1982, This acain ratses doudbts about the
adequacy of the Backfit Program for the liner plate.

.‘.



3. Contrary to good industry practice, solvent has been used excessively
to wipe down primed surfaces prior to the top coat application, Excessive
soivent retention will innibit the curing of inorganic films and can lead to
coatings fatlure under operating conditions. The licensee's procedures 1o not
provide direction or caution on solvent use, nor i§ there evidencs of proper
training to this effect, In three areas of coating system failures on the
containment liner plate, BNL observed a solvent odor that was far in cxcess of
what would be considered normal,

4, Contrary to CPSES FSAR Section 1A(B), Requlatory Guide 1,58, ana
ANSI/ASME N45,2,6-1978, Section 4 ana Table 1, Level 1 Coatings OC Inspectors
have been making judaments and evaluations that they are not qualified to
make.,

Examples of this were evident in procedures where level | 1nspectors were:
a) evaluating surface preparation without instruments or approved visual
standards, b) evaluating the adequacy of coatings materials when its “pot
T1fe" had been exceeded, and c) evaluating the acceptable extent of overlap-
ping dry spray beyond the specific areas to be coated.

S, Contrar‘ to Gibbs & Mil1, Inc., Protective Coatings Specificattion
No., 2323-AS+31, Revision l-March 1§, 1978 for CPSES, Sectton 6.1 b and Srown
and Root, Inc, letter BRV.12605, dated May 7, 198, to Tim Dolen, Carboline
Company from Ds Co Frankum, Project Manager, proper surface preparation uas
not achieved, [nstruction Number Ol-QP<l1,45 allows 80 grit “flapper wheals"
versus the 60 grit “flapper wheels" used to qualify surface preparation,

6.  BNL has fdentified numerous procedural deficlencies. A summary of
some of the more serious deficiencies follows!:

4) Contrary to good industry practice and 10 CFR Part 50, Appendix B,
Criterion V; :

1) The proredures are not “stand-alone” documents, acceptance
criteria are found 1n other referenced documents.

2) Procedures such as Instruction Number QleQPell.d«l, and
QI<O0P=11,445 requires a4 flashlight to be held perpendicular to
the inspection surface only, Proper inspection technique would
require a 1ight to be positioned parallel to the surface to
locate certain types of defects, Additionally, the minimum
Tight required fs not spectfied,

3)  Procedura Ul0P«ll,4¢1, paragraph 1,1.2, states that for abrae
stves “uoo AlD grease, oll, ane delaterious material 18 unace
ceptaple’, and yet provides no methods to determine |f thade
materfals are present, Tha procedure also does not define
delaterious =atertal,



b)

¢)

1)

)

Contrary to 10 CFR S0 Appendix B Criterion V ana CPSES FSAR, paras
graoh 17.1.1.5, the final coatings walkdown procedure contained no
acceptance criteria and di1d not contain appropriate instructions
regarding hiding quality, crmmo?. delamination, peeling, excessive
Overspray, excessive roughness, flaking, nlistering, or cracking, In
conjunction with inadequate inspection procedures, this could allow
accoptance of inadequate c.atings,

Contrary to CPSES FSAR, page us&-m Re G, 1,54, ana ANSI

NIOL 41972, paragraph 4.4,3, CPSES coatinas procedures allow weld
splatter to rematn on metal surfaces, This could contribute to
coatings fallure,

hmnr{ to CPSES FSAR, page uw-m Re Go 1o54, and ANSI
N101,4-1972, paragrapn 8.2.2, CPSES coatings procedures provide for
the -rm», and approval of special coatings procedures, without the
approval of the coating manufacturers,

Contrary to CPSES FSAR, paragraph 6,10,2 and ANS! N, 101.2, coetings
applied over “drypack” concrete repairs were not DBA«gualified,
Agditionally, the “drypack” does not sppear to meet paraaraph #,4,2
of ANSI NLOL,2<1972,

C. Docunentation/Oesion Contro!

)

s)

¥

1)

Based or & brief review of Design Change Authorizations (OCA';‘
written in the coatings area, 1t does not appear as thouah GQuality
Assurance 15 Included in the raview and approval chatn, as would be
required by 10 CFR SU Appendix B, Criterton (11, Also, there 15 no
formal mechanism to ensure that users of contrelled coplas of the

un, Io?cmuzm Nave rocelived and are aware of all applicanle

$. Finally, there 13 no requirement for specification revigln
after DCA'S dave Deen fasued against 1t, aither based on time or
number of DCA's, Additional review In this area (s needed to
deternine how quality 18 assured In the DCA prodram.

Contrary to FSAR Section 6,18,2,ANS! N101. 2, Section 4, & number of
COMLINGS SyStems Mave been specified and used that have not been DBA
qualified, After fdentification of this by BNL, the 1icentses hay
:u::cm to SubMItting these coatings systems to the appropriate DBA
esting,

Contrary to FSAR Section LA(B), Regulatory Guide 1,54 Section (.4,
“STAF wospital Soray Disinfectant”, an aeresol containing ghlorides,
:u used by Saintars Ingide containment whers st.inless steel 1y
ocated,

A nurer of the 80 allagations against CPSES's protective coatinagy
Rave Deen substantiated and sdditional allegations nay be substan.
tiated, The status of a1l 60 allegations will Do stated in a follow
up report due April 30, 1084,



I An adequately concelved and properly implemented Backfit Program will
parmit an evaluation of the applied coatings at Comanche Pesk, The 1nformae
tion requested iIn Section Il of this report will permit an assessnent of the
licensee's Backfit Program,

2. As demonstrated in Sections IV B and C, the coatings procedures and
desion control fo= coatings at CPSES appear to be inadequate L0 assure the
soecification of proper coatings systems and the application of coatings, once
thay are specified, As such, no determination can be made as 1o the sdequecy
of coating for the following applfcat ons: 4) any repatr work completed
Subsequent to the backfit testing, b) coating applications not Included 1n the
Scope of the Backfit Program, and ¢) 4!l coating work for Usit Ne, 2.

3. As stated in Section [V A, and further reinforced by conclusion
Pumber 2, the 1iner plate coating apgedrs to be inadequate,
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