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Quality Assurance Requirements for Protective Coatings Applied
to watar-Cocled Nuclear Power Plants (Revision 0, June, 1873)

JSSUE:

Regulatory Guide 1.54 recommends that Quality Assurance programs encom-
passing all phases of tle coating process be applied for surfaces located
inside containment. These QA programs are intanded to assure application
of ccatings such that a high degree of confidence will exist that the
paint will not decampose or flake off or ctherwise perform unsatisfac-
torily ir normal cperaticn or under accident conditions.

o

The Westinghouse NSSS equipment located in the containment building is
separatad into four catsgories to identify the applicability of this
regulatory guide to various types of equipment. These categories of
equipment are 2s follows:

NUCLEAR SAFETY POSITION: p

Category | - Large equipment

Category & - Insulated/stainless steel equipment -
C-iy-&y

Catecory | - Larce Ecuipment _

The Category 1 equipment corsists of the following:
il e v
“ a1, Reactor Coolant System Supports b
= $ 196 ™
2.  Reactor Coolant Pumps (motor and motor stand)

i et~ o Snetislir/pa ,ut)'?fMW

3. .Ac:-.:mlatar Tanks
4, Manipulatar Crane

The total exposed surface area for these {tems is wprcximtﬂ

square feet for a four loop plant. .
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“{nce this equipment occupies & larce surface ares and {s procured from
oniy & few vengors, 1t 18 possibie <“mplement tight controls over these '

{tems.
Westinghouse soecifies stringent requirements for protclctidv: coatings on

this equipment through the use of a painting specification in our pro-
curement documents. This specification defines requiremengs for:

1. Preparation of vendor procedures. M i

2. Use of specific coatings systems which are qualified to ANSI N101.2.
* L . .
3. Surface preparation. .-,-:.. e ""T"_,
Loppatdeif “3- e
4. Application of the coating systems {n accordance with the paint

manufacturer's instructions.

§. Inspections and non-destructive examinations.

6. Exclusion of certain materials.

7. ldentification of a1l noncenformances,

-
g. Certifications of comoliance. DO TG -

— —

The vendors's procedures an iubjeci to review by PWRSD Engineering
perscnnel, and the vendor's implementation of the specification require-
rents {s monitored during the Westinghouse QA Surveillance activities.”

This systsm of controls provides assurance that the protective coatings
will properly achere tc the base metal during prolonged exposure to 2
post-accident environment present within the containment building. Ne

loss of paint is anticipated.

Catecory 2 = Inumdutt' Ecuioment .
The Category 2 equipment consists of the following: L
'/1. Seismic Platform and Iic__!ods

fesctor Internals Lifting Rig

2
1. Head Lifting Rig ] Wby.
4

v
. Electrical Cabinets

The total exposed surfaca area of these {tems fis approximatel @
ft. Since these {tems are procured from a large number of venaors,.

. {ndividuw 11y occupy very small surface areas, it is not practical to
enforce the complete set of stringent requirements which are applied to
Catnor{ 1 {tems. However, Westinghouse does implement another specifi-
cation in our procurement documents. This specification defines to the
vendors the requirements for:
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Use ofﬂ specific coating systems which are qualified to ANSI N101.2.

curface preparation.

Application of the coating systems in accordance with the paint
manufacturer's {nstructions.

The vendor's compliance with the requirements {s 2lso checked during the
westinghouse QA Surveillance activities in the vendor's plant. Westing-
house believes that these measures of control provide a high degree of
assurance that the protective coatings will adhere properly to the base
metal and withstand the postulated accicent environment within the con-
tainment building. However, to be conservative, Westinghouse has not
taken credit for this in calculating the amount of paint which might
peel or flake off in the post-accident enviromment. .. - 4, -
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Cateacory 3 - Small fouicment

Category 3 equipment consists of the following:

1. Transzitters

2. Alarm Hornms

3. Small Instruments ‘ - 3 ,Crf«
s i

4., Valves

§. Heat Exchanger Sugports

These {tems are procured from several different vendors and are painted

b vendor_in nece w crices. Because
total exposed surtace area 15 onlyl

not believe it {s necessary %o specify er requirements.

poses of estimating the amount of paint that might peel or flake off,

westinghouse has assumed that all of this material might come off.

Ca & - Insulated or Stainiess Steel £ nt

Category 4 equipment consists of the following:
1. Steam generators - covered with wrapped {nsulation.

s pressurizer - covered with wragped {nsulation.
Reactor Pressure Vessel = covered with rigid reflective insulatien.

Reactor Cooling Piping - stiinless steel.
Reactor Coclant Pump Casings = stainless steel.
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The wrapped or rigid {nsulation captures and retains any paint which
might come off the equipment surfaces, thereby preventing the paint from
blocking the sump drains or {nterrupting the water flow in the contain-

ment spray system. ‘ ‘

APPLICABILITY:

This Nuclear Safety Pesition Paper is for general guidance only.

To determine the applicability and implementation for an individual
plant, refer to that plant's Safety Analysis Report. 4
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CEANGE INDEX:QEI

COMANCHE PEARK STEAM ELECTRIC STATION
DESIGN CHANGE AUTHORIZATION

: II
$III™ XX

(WILL) OROLIXNOT) BE INCORPORATED IN DESIGN DOCIMENT  DCA NO. 18,657

1. SAFETY RELATED DOCUMENT: XX YES NO
2. ORIGINATOR: CPPE_ XX ORIGINAL DESIGNER
3. DESCRIPTION:
A. APPLICABLE SPEC/AWKHDOCRIRLE 2323-AS-31 REV. 1
B. DETAILS No provisions are made for recording unqualified and/or
—-undocumented coatings in contaimment,
533[ ION: Incorporate ;hg fg]Ig! ng g; paragraph 1.1 subparagraph € in

the spe;1f1cqtion

An exempt log for protective coatings shall be maintained.

This log will

be a part of permanent plant records.

The log shall describe the item or area

coated the coating system, if known, and the square footage of surface involved.

A1l painted surfaces with an unqualified and/or undocumented coating system

shall be included on the log.

END NECIRr 2rin

P 0r Grepmparm va,

4.

S.

6.

SUPFORTING DOCUMENTATION:

ERGIRLER G 1R

ey G b DU'-5[}~Y-1:9—5

.

ARMS (Original)
Quality sEngineering
TS for Orig. Design
Hlstlnqhousc-Qitn

(1) Peter Bush-QA Spec. Spvr. (1

(1) Civil Engineering

(1)
(1)
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i Y TENAS UTHLUITIES GENERATING COMIPPANYD
OFFICE MEMOURANDUM

_August 16, 1983

e ™ 1t 1
1 ' L Asen . L 12abas, I

Tooke Tests on Pipe, Cable
Tray, and Conduit Supports

Sul‘u.'cl .

I have completed the study of dft readings described in QTQ-411, dated 8/9/83.
As we discussed, items S through 8, total system, are no longer part of the
scope of this study. The results of items 2 through 4 are described below.

Pipe Hanger Primer

This sample included 319 dft measurements on 317 items. The sample mean and
standard deviation of the average, minimum and maximum readings are:

X s
Average 2.54 1.744
Minimum 1.76 1.359
- Max imum REiR . . Sy 2.350

! Thes: numbers appear to indicate that the primer on pipe hangers tend to be
low although the averages are within the acceptable range. I can provide
further statistical information on these data if desired.

Conduit Support Primer

This sample included 223 dft measurements on 223 items. The sample mean and
standard deviation of the average, minimum and maximum readings are:

S
Average 3.54 0.913
Minimum 2.78 0.986
Maximum 4.03 1.114

we can be 95% confident that the mean of the average primer is between 3.42
and 3.66; the mean of the minimum primer is greater than 2.67; and the mean
of the maximum primer is less than 4.40. These numbers are well within the
required 2.0 and 5.5 mils. o

Cable Tray Support Primer

This sample included 301 dft measurements on 298 items. The sample mean and
standard deviation of the average, minimum and maximum readings are:

e~ ————— SR—

-
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F. G. Tolson
TQ-416 - page ?
August 16, 1962
—
X s
Average .89 0.781
Minimum 2.71 ) 0.879
Maximum 5.24 ~ 1.310
We can be 95\ confident that the mean of the average primer is between 1.80
and 1.98; the mean of the minimum primer is greater than 2.624; and the mean
! of the maximum primer is less than 5.36. These numbers are also well within
the requirements,
If you have any questions or need additional information, please give me a call.
| L - - - - -
| : ‘
i § Special Projects Engineer
IMB/b11
L cc: R. M. Kissinger
K. Falk,

o ———
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ke M.R. McBay/Fred Burgess

OFFICE MEMORANDUM

Subjact

Glen Rose. Texas _S€Dtember 20, 1983

COMANCHE PEAK STEAM ELECTRIC STATION

”", “ '.(s e

BRJ #1699

A3

/TOOKENTESTS ON PRIMED STEEL
QC BACKFIT PROGRAM
REF: QTQ-416

We have have completed our review of the information
contained in the above referenced document and have the
following recommendations. The evaluations performed by
the QA/QC Special Projects Engineer are valid eva uations
and are representative of the field conditions of various
primed steels.

for pipe hanger primer.
As indicated, based on a sample size of 319 dft mea-

surements on 317 items, the sample mean and standard de-
viation of the average, minimum and maximum readings are:

. 8
Average 2.54 1.744
Minimum R -1.76 1.359
Maximum 3.40 2.350

Based on these figures, we can be 95% confident that the
average mil. primer is between 2.35 and 2.73, the minimum
is between 1.61 and 1.91 and that the maximum is between
3.14 and 3.60. T ran are within the specification
limits but are ide) as compared to other type
of primed steels. A review of the data sheets used in

the evaluation for pipe support provides 234 dft measure-

ment specifically identified as pipe supports. It appears
 that the ins ntation suppor g _in with the

pipe support since they are likewise designed by PSE which
would bring the number of observations to 319 to 330. We
performed another statistical evaluation of the specified
identified pipe support, 234 dft measurements, and obtained
the following results.

Based on 234 observations:

. & i
Average 3.50 .9417
Minimum 2.42 .9186
Haxim;m ' 4.54 1.3920

% ——— —— o ¢ - . e

However, we offer the following observation
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CPP-13,729
Page 2 of 2

Base” on the figures obtained from the 234 observations, we
can pe 95% confident that the primer on pipe supports will
be in the following ranges.

Average 3.38 to 3.62.
Minimum 2.30 to 2.54
Max imum 4,369 to 4.725

Again, these ranges are well within the specification limits
and would meet a specified coating thickness of 3 mils.

We performed a final analysis of the minimum primer
thicknesses and provide the following results. Based on a
mean minimum primer thickness of 2.42 mils and a standard

deviation of .9186 mils, we can be 91% confident that the
234 observations are representative of the total field con-

ditions and thtﬁﬂimmﬂmmﬂ_ssg_&l‘_ﬂf_b}_'

_tween ] mil and 4.22 mils. Thgﬁ3_nuJ_i;zggég%Tsa_“;!E;;;Eﬂi

specified miniqgm °§‘I’5““tlii owever, Ca n = ./
formed DBA test on 1 mil primed steel and obtained satisfac-'z A Ad s
tory results (Ref. Carboline Testing Projects 01406/Dec. 26,

1975, 01377/0ec. 23, 1975 and 01499.1/Nov. 7, 1980).

/ E.k’.fr“"" /f’,’

Based on these calculation results, it is recommemded
that 5% of the pipe support coatings be added to the -
tive coatings "exempt 1og". This should adequatély cover

“any questions related to unqualified coatings on structural

steel inside containment. ;EE1;_Llsn_:l:nmmsnded.thlx_Ihs.
%%gu_i,t_.jn:gection of prime E destru?iv; Tooke test be s 2 Fin
discontinued based on the pecial Projects Engineer’s > .-
evaluation as supplemented by this office's evaluation.

If there are any questionc, please advise.

-
6.;. Z;ss;nger E;

Project Civil Engineer
RMK/sgr
cc: J.T. Merritt-Assistant Project General Manager
R.G. Tolson-Site QA Supervisor (TUGCO)
L.M. BielFeldt-TUGCO Dallas
T. Kelly-Ebasco
K. Falk-G & H, NY
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\ Sath TEXAS UTILITIES GENERATING COMPANY
R— OFFICE MEMORANDUM
To__R. G. Tolson . Dallas, Texas__ Bugust 16, 1983
Subject Tooke Tests on Fipe, Cable
Tray, and Conduit Supperts o E 7/
¢ -/, ” 7
T by , AT ;i(‘f’?.??"' Te: 47?" m‘
' ot oAb /b #‘f:_ P./,L,/,‘f & yre /

I have campleted the study of dft readings described in QTo-411, dated 8/9/83)
As we discussed, items 5 through 8, total system, are no longer part of the
scope of this study. The results of items 2 through 4 are described below.

g&po Hanger Primer

r—
This sample included 319 dft measurements on 317 items. The sample mean and
standard deviation of the average, minimum and maximum readings are:

X S Z._:_;.___
Average 2.54 1.744 o."
Minimum 1.76 1.359 et
Maximum . . 3.40 2.350 ol

}u.n nunbers appear to indicate that t.hc:'é:ima on pipe hangers tend to be
“1ow although the averages are within the acceptable range. I can provide
~fiurther statistical information on these data if desired.

Conduit Support Primer
o~

This sample included 223 dft measurements on 223 items. The sample mean and
standard deviation of the average, minimum and maximum readings are:

-

X s
Average 3.54 0.913
Min imum 2.78 0.986
Max imum 4.0 1.114

We can he 95\ confident that the mean of the average _'E_Ei._n'u' is between 13.42
and 3.66; the mean of the minimum primer is greater than 2.67; and the mean
of the maximum primer is less than 4.40. These numbers are well within the

required 2.0 and 5.5 mils.

Cable Tray Support Primer

This sample included ‘J/oh £t measurements on 298 items. The sample mean and
standard deviation of the average, minimum and maximum readings are:



R. G. Tolson
QTQ-416 - page 2
August 16, 1983

X s
Average 3.89 e 0.781
Minimum 2.71 0.879
3 Maximum 5.24 1.310

We can be 95\ confident that the mean of the averages “rimer is between 3.80
and 3.98; the mean of the minimum primer is greater an 2.624; and the mean
of the maximum primer is less than 5.36. These numbe are also well within
the requirements.

If you have any questicns or need additional infommation, please give me a call.

B W e = =

IMB/bll
cc: R. M. Kissinger
K. Falk
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TEXAs UTILITIES GENERATING COMraNY
OFFICE MEMORANDUM Fle ——
To__R. G. Tolson Dallas, Texas__August 16, 1983
Subject @uts on Pipe, Cable
ay, and Conduit Supports 3 ’ —;',/,//

i Arzer

-

S /o C.M‘.AA/’LJ'f/ L(J’)'MM/.:(/ v gL K

I have completed the si.dy of dft readings described in QTQ-411, dated 8/9/83,
As we discussed, items 5 through 8, total system, are no longer part of the
scope of this study. The results of items 2 through 4 are described below.

Pipe Hanger Primer

This sample included 319 dft measirements on 317 items. The sample mean and
standard deviation of the average, minimum and maximus readings are:

B W g W = - o

¥ X 2 __‘__:_.:———-"' l
Average 2.54 ‘ 1.744 £.<
Minimum 1.76 1.359 ™
X Max imum 3.40 2,350 e &
\These numbers appear to indicate that the primer on .pipo hangers tend to be

low although the averages are within the acceptable range. I can provide
further statistical information on these data if desired.

Conduit Support Primer

This sample included 223 dft measurements on 223 items. The sample mean and
standard deviation of the average, minimum and maximum readings are:

- - £
—x- L /’ " :..‘-‘
Average .54 0.913 > .4
Minimum 2.78 0.986 F.e
Max imum 4.03 1.114 -2

We can be 95\ confident that the mean of the average primer is between 3.42
and 3.66; the mean of the minimum primer is greater than 2.67; and the mean
of the maximum primer is less than 4.40. These numbers are well within the

-~ - /
required 2.0 and 5-%_!‘.!!;;;;;“— Cotl - 3 -

Cable Tray Support Primer

This sample included 301 dft measurements on 298 ‘tems. The sample mean and
standard deviation of the average, minimum and maximum readings are:
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R. G. Tolson

QTQ-41€ - page 2
August 16, 1983

X s e .
—_— e - i
Average 3.89 0.781 il PN
Minimum 2.71 0.879 b T
Max imum 5.24 1.310 =&

We can be 95% confident that the mean of the average primer is between 3.80
and 3.98; the mean of the minimum primer is greater than 2.624; and the mean
of the maximum primer is less than 5.36. These numbers are also well within
the requirements.

1f you have any questions or need additional information, please give me a call,

L >

IMB/bl1
ec: R. M. Kissinger "
K. Falk
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QTQ-475
TEXQ, UTILITIES GENERATING COA( ANY
OFHCEMEMORANDUM
To___R. G. Tolson Dallas Texas__ OCtober 14, 1983
Subject CORRECTION OF BACKFIT RESULTS FRoM

PIPE HANGER TOOKE TESTS
REF: QTQ-416, dated 8/16/83 _

As I mentioned to you earlier, I became aware (through discussion with
R. M. Kissinger) of an error I had made 1in performing an essential
calculation on the results of the pipe hanger tooke tests. In short, 1
reported the total number of dft readings to be 319; the correct total
fs 232. Since an the calculations are based on total dft
measurements, the reported means and standard deviations for pipe
hanger primer in QTQ-416 are in eérror. Corrected results are given
below:

Pige Hanger Primer

This sample included 232 dft measurements on 230 items. The sample
mean and standard deviaffon of the average, minimum and maximum
readings are:

X s -5

————————
Average 3.49 0,923 2,6
Minimum 2.42 0.919 1.5
Maximum 4.67 1.273 .3

We can be 95% confident that the mean of the average primer {s between
3.37 and 3.61; the mean of the minimum primer is greater than 2.32; and
the mean of the maximum primer ig less than 4.8]. These numbers are
well within the required 2.0 and 5.5 mils.

Please note that the above resylts demonstrate that the pipe hanger
primer is much better than originally believed. If you have any

questions, please give me a call.
. E Bie‘lfﬂdtz

L
Supervisor, Quality Engineering
LMB:1n

€c: R. M, Kiss'inger
K. Falk (G&H) *




To_ R. G. Tolson

QTQ-476

Tt UTILITIES GENERATING COE\ngY F S

OFFICE MEMORANDUM

Subject .

Dallas, Texas__October 14, 1983

CPP-13729 Memo from R. M. Kissinger

to M. R. McBay & F. Burgess, dated 9/20/83

I have reviewed the subject memo and offer the following
comments:

-7 1. Mr. Kissinger correctly identified an arithmetic
; mistake in my calculations. Corrected values have
* o been identified in QTQ-475. Instrumentation 3. -
supports were grouped in with miscellaneous steel,
not pipe hangers.

2. Mr. Kissinger's results (based on 234 dft

measurements) closely approximate those of my
analysjs:___

3. The tirst sentence on page two can be misleading.
To be clear, the word “average” should be inserted
such that the statement reads as follows:

“Based on the figures obtained from the 234
observations, we can be 95% confident that the
average primer on pipe supports will be in the
ollowing ranges."

4. The approach taken by Mr. Kissinger appears to be
extremely conservative. Thus I concur with his

conclusion.
b ;. Biolfeidsz

Supervisor, Quality Engineering
LMB:1n

cc: R. M. Kissinger
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QTQ-476 ©
o it F
Tk UTILITIES GENERATING COM#ANY . /
OFFICE MEMORANDUM

To_ R. G. TO]SOH Dal]“schlaq 0 b r 4

Subject . . _ CPP-13729 Memo from R. M. Kissinger
to M. R. McBay & F. Burgess, dated 9/20/83

I have reviewed the subject memo and offer the following
comments:

1. Mr. Kissinger correctly {dentified an arithmetic
mistake fn my calculations. Corrected values have
been identified in QTQ-475. Instrumentation
supports were grouped in with miscellaneous steel,
not pipe hangers.

Mr. Kissinger's results (based on 234 dft -
measurements) closely approximate those of my
analysis.

The first sentence on page two can be misleading.
To be clear, the word “average" should be inserted
such that the statement reads as follows:

“Based on the figures obtained from the 234
observations, we can be 95% confident that the
average primer on pipe supports will be in the
oTTowing ranges.”

The approach taken by Mr. Kissinger appears to be
extremely conservative. Thus I concur with his

conclusion.
e E Biolfﬂdg

Supervisor, Quality Engineering
LMB:1n

cc: R, M. Kissinger
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PR

. TEXAS UTILITIES GENERATING COMPANY
OFFICE MEMORANDUM

Eile Glen Rose. Tex$@ptonbos—-or—assd

Subject

Elcometer Calibration Matter SDAR - CP-84-05

As documented in TUQ-1937, dated February 13, 1984, I have
reviewed the backfit inspection records for potential effects
of the error in calibration of the Elcometer Adhesion Testors
on the in place adhesion characteristics of the concrete
coatings in the Unit 1 reactor building. I have since again
reviewed these records in order tc answer a recent verbal
question from the NRC TRT on protective coatings. The

Unit 1 records for concrete segregated via the efforts
described inTUQ-1937 are reflected on the attached memo

and listing from Lisa Bielfeldt. Those records which record
adhesion values which potentially could be below the acceptance
limit of 200 psi are reflected on the attached tabulation

dated 8/31/84.
R. E. Tolson

RGT/bh

ce: A. Vega
L. Bielfeldt -
J. T. Merritt
Tom Kelly »

€. T. Brandt
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ATTV. fbn Tolse n/
TEXAS UTILITIES GENERATING COMPANY <pP25€S

QFFriICE M!MORANDUM
To_ R.G. Tolson

Date S"t“‘b 7. l”‘
Subject UNIT 1 CONCRETE PCR's

Last week I telecopied the sttached 1ist, entitied “Unit 1 PCR's on
Concrete with < 400 psi”

< + 1o Fred Dunham at CPSES, The 115t reflects
those Unit 1 concrete whic

h 1 have segregated for further review with
regard to their associated ddhesion valves,

L.M, l‘lclj!ct

IMB:tlg
cc: F.D. Dunham g
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COMANCHE PEAK STEAM ELECTRIC
o INSPECTICN  REPORT

I EE!E# !VE COATING

AS 3\ \ s 1=QP-
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c mlﬁn

; INSPECTION COMPLETED , ALL APPLICABLE ITEMS SATISFACTORY

(] INSMECTION COMMLETED, UNSATISFACTORY (TEMS LSTED 8ELOW -

e e INSPECTION ATTRIBUTES

QATE

) SURFACER ONLY “EZFINISH COAT

1. Perform Tooke test per Para, 3.1 to determine thickness

inmils of finish coat. (Document one set of readings

for each 100 sguare feet or less.)

3

-

RECORD:
g A 'rk 2 .

Min, OFT

Max, DFT

13

Avg. OFT

Circle individua) unacceptable readings.

Perform Adhesion Test per Para, 3.2, (Document three

-

readings for each 300 sq. ft. or less. ODocument one
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8 TEXAS UTILITIES GENERATING CO¥

" I /I
g -
[~
-, 4 W/Jk 7 ) K ’Me"fa
fPANY
OFFICE MEMORANDUM '
Tu Zile :

~N ‘ 84
SubjectRo:  Imis+ ]l Concre+e

: : thes; ]
Elcometer Calibration Matter

As documented in TUQ-1937, dated February 13, 1984, 1 have
reviewed the backfit inspection records for pPotential effects
of the error in calib

ration of the Elcometer Adhesion Testors
on the in place adhesion characteristics of the concrete

coatings in the Unit 1 reactor building. 1 have since again
reviewed these records in order to answer a recent verbal

ttached memo
Those records which record
otentiall

uld be below the acceptance
flected on the attached tabulation

R. %. Tolson

“A\)

RGT/bh

cc: A. Vega
L. Bielfelds
J. T. Merritt
Tom Kelly
C. T. Brandt
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TEXAS UTILITIES GENERATING COMPANY 2 PRIES

OFFICE MEMORANDUM
To___R.G. Tolson

Date - Septesber 7, 1984

Subject UNIT 1 CONCRETE PCR's

Last week I telecopied the sttached list, entitied "Unit 1 PCR's on
Concrete with < 400 psi”, to Fred Du

: < nham at CPSES. The 115t reflects
those Lnit 1 concrete which 1 have segregated for further review with
regard to tneir associated adhesion

vaives,
L.M, B‘iel:Ee'ldt
IMB:tlg
cc: F.D. Dunham Lot L
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REPORTING PLRSONM!Y

"NONCCNEOAMING CONDITION

! £ talomE PEAK STEAM ELECTRIC & “wil.
e NONCONFORMANCE REPORT (NCR)

STRUCTURE/SYSTEM

Reactor Building

Surface prepartion and prime coat application inspections shall be documented on the
primer coat and surface preparation application checklists (ref: QI-QP-11.4-1).

Contrary to the abqve the dry film thickness was not recorded on the checklist per
the procudure nor 1s the checklist for surface preparation available on all the
pipe hangers in the two reactors. ‘

No hold tags applied.

| QI-QP-11.4-1 4 2.0
RESESENCE DOCUMENT RV acime
| RESQATED BY.~ DATE
; J. Fazi ~ I 10,19 ,81
CE REVIEW/ APFACVAL: l DATE.
0 ]
- , 7 2242 L& 12y BT
ACTION AZORESSEE | DEPARTMENT
l R. G. Tdlson | QA
| DISPOSITION:
rework XXX mepam ____ useasis____ scasp

- e——————

ACTION ADDRLSSEE

Areas which are uncoated may be coated in accordance with CCP-30 and CCP-30A. This
includes tying in to the previously cnated surface.

The above items shall be tested and inspected in accordance with QI-QP-11.4-23 anc
inspected for surface defects in accordance with QI-QP-11.4-1 and QI-QFP-11.4-5 (&s
applicable).

Repair or rework (if required) shall be performed in accordance with CCP-30 or
CCP-3CA and shell be inspected ir. accordance with QI-QP-11.4-1 and QI-QP-11.4-5.
Areas where primer thickness of a seal or finish coated item is not within the
thickness range as specified in QI-QP-11.4-23 shall be reviewed by the Project
Civil Engineer or his designee on a case-by-case basis. After an arez has been
tested and found acceptable as described ab coating operations mey continue.
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3 C-83-01610 R-1, C-83-01611 R-1, C-£3-01626 R-1
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NONCONFORMANCE REPORT (1.0

TAG/ID NUMBER | LOCATIO%N CR ELEVATION

See Below 808' to 832'

Surface preparation and prime coat application inspection shall be documented
on prime coat application and surface preparation checklists. (Ref.: QI-0P-11.4-]

Contrary to the above, the dry film thickness was not recorded on the checklist
as per the procedure, nor is the checklist for surface preparations available
on conduit supports.

No hold tags applied. OA RECORD

] Ca REVIEW

REPONTING PIHSORIIN

'=s===5\c= DOCUMENT Ql-CP-11.4-1

RIPLATED BY: . . - =

Joe Faz1 - v 10 ,19=,El

LE REVIEW APPROVAL[%/ ' : ! 7 ,:;;Ef/} % |

ACTION ADORESSEE OEPAATMENT
R, Gi Tolson l QA

DISPOSITION:
REWORK — o REPAIR XXX USE AS IS o SCRAP

Inspect above listed items in accordance with ?I- P.

1-08=11 a2,
INFORM AT\ON

ACTION ADDRISASCE

ENG. REVIEW APFR0OVAL

o

CE REV EN [/ ?
<7 o

SITION VER FICATION & C.CS.J='
/ © Jfhas 7T
{ CCMMENTS.  Rev. 6 issued t“ chance the d1s"os1~1on
; REF: C-83-01612 R.1, C-B3-01613 R.1, C-€3-01614 R.1, C-83-015€3 R.1

C-83-01570 R.I, C-83-01571 R.1, C-83-01625 R.1
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x '7,._._-’ co RNORCIONFORMANCE REPCRT ‘NCE CLSI--3]371 R-5

ITEM/ COMPONENT

Surface preparation and prime ccat'application inspections shall be documerted on
prime coat application and surface preparation checklists. (Ref.: QI-QP-11.4-1).

Contrary to the above, the dry film thickness was not recorded on the checklist
| is per the procedure, nor is the checklist for surface preparations available on |
cenduit suppports. '

No hold tags applied.

REPORTING PIrRSONI' 1

QI-QP-11.4-1

BEFESENE DOCUMENT: BEY PAZA
“REFORTE> BY:

P e o = . e

. ! : [ 3
- Joe Fazi 10,19 81

CE AZviE. APPROVAL: ' CATE | .
‘ %/ ﬂ [{/‘&M (e 'S/ I

ACTION ACORESSEE CEPARTMENT ,
I R. G. Tolson | QA 1

| DISPOS!TION:

Qr

REWORK XXX  REPAIR __________ USEAS IS —_________ SCRAP
Areas which are uncoated may be cozted in accordance with CCP-30 or CCP-30A.
' This includes tying in to the previously coated surface.

The above items shall be tested and inspected in accordance with QI-GP-11.4-23
and inspected for surface defects in accordance with QI-QP-11.4-1 and
QI-CQP-11.4-5 (as applicable).

Repair or rework (if required) shall be performed in accordance with CCP-30 or

ACTION ADDRLCSSCE

=

CCP-30A and sha11 be inspected in accordance with QI-QP-11.4-1 and QI-QP-11.4-5.
: Arezs were primer thickness of a sea] or finish coated item is not within the
l
| Civil Engineer or his designee on a case-by-case basis. Af area has been
; tested and found acceptable as described ab t'on\ may continue.

\
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- cownents R-0 referenced NCR (-83-01€1Z R-1, C-83-1013 R-1, C-53-01614

thickness range as specified in QI-QP-11.4-23 shall bte reviewed by the Project i
l
5t ;
L 2 ial B ﬂ:\ﬁﬁ ;‘l
- \ 1 DATE
= -
CISPOSITION VERIFICATION & CLOSURE ~ =y
o C-83-01570 R-1, C-83-01571 R-1, C-83-01625 R-1.
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. cg HONCONFORLIANTE FTRORT (NCR) 'C-81-1371. 2.2

NO&CG!\FC-& lNG CONDITION i

Syrface preparation and prime coat applicaticn inspections shall be documented cr
prime coat application and surface preparation checklists. (Ref.: QI-QP-11.4-1

Contrary to the above, the dry film thickness,was not recorded on the checklist
2s per the procedure, nor is the checklist for surface preparations available on ..
conduit supports.

No hold tags 2pplied. |

REPORTING PLRSONIIY

REFESENCE OOCUMENT 01-0P-1]1.4-1 eev ___4/5 pama 2.0
,:s=:a‘s: EY. ' ; cavg
; Joe Fazi | 1019 &}
CE REvE\ AFFR - P
//d/) é(_jﬁ_{éa‘mg ’ e 19 £.3 |
ACTICN ADCAESSEE | eaanvmz~r =
{ R. G. To1son | Q ;
| DISPOSITION: :
Rework — XXX mepAR _____ USEASIS — ___ SCRAP |

Areas which are uncoated mey be coated in accordance with CCP-30 or CCP-37A. .
} This includes .tying in to the previously coated surface. :

The above items shall be tested and inspected in accordance with QI-0P-11.4-23
; end inspected for surface defects in accordance with QI-QP-11.4-1 and
| Ql-QP-11.4-5 (as applicable).

Repair 'or rework (if required) shall be performed in accordance with CCP-30 or
CCP-30A and shall be inspected in accordance with QI-QP-11.4-1 and QI-QP-11.4-5.

Areas where primer thickness of a seal or finish coated item is not within the
thickness range as specified in QI-QP-11.4-23 shall be reviewed by the Project

Civil Engineer or his designee on a case-by-case basis. ter an area has been testec
and found acceptable as described above, coaglgg,ape?athn may continue.

ACTION ADDRESHLE
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w a0
.m\ " - /

- 2
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; Rev. 4 to seperate unit 1 and 2. To dhance M&RTo elevations for closure by

elevation,
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ITEM/ COMPONENT

LOCATION OF ELEVAT,

TAG. 1D NUMBER

See Below 808' to 832

| NONCONFORMING GONDITION

! Surface preparation and prime coat application inspections shall be documented

= on the prime coat application and surface preparation checklists per (!-QP-
g i 11.4-1. e
& | Centrary to the above, the dry film thickness was not recorded on the
E , checklist as per the procedure nor is tne checklist fur surface preparation
g| available on all cable tray hangers. oA RECOR_D_
- | No hold tags applied. o g ﬂt:)iﬁ‘ |
= e L E8 s
&j’ ARMS ; '—F‘LE N'Oz, /
z ’

| SUSFILE hS, A

| - S |:. 5/ -[,75/5

o o DATE:

R Sk Ql;08-11.4-1 O% PR Se 1

| REPORTEIZ BY. : CATE

| doe Fazp . _ |10’ 19'8;

| QE REvIEW Appaouuﬁ}/}j"ﬁ : 7 /::/*I:'E/f}

‘Q | ACTION ACORESSEE @ & /° l-oenawem :
| R. G. Tolson | Engineering ’

| DISPOSITION %
REWORK oo REPAIR XXX USEAS IS SCRAP ___ = |

Inspect the above listed items in accordzace with QI-QP-11.4-23. |

w
o
13
o
. INFORMATION |
z - \
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J PPRY |
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ENG. REVIEW APPROVAL ,,r‘} ' | Cite
Ty : T \2 45
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COMMENTS.  Rev. 5 1ssyed to change the disposition,

BEF: C-83-01615 R.1, C-83-01616 R.1, C-83-01617 R.1, (-83-01624 R.1,
C-83-C1566 R.1, C-83-01565 R.1, C-83-01564 R.]
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TAG/ID NUMBER |

LOCATION OR ELEVATION]  RIR NO |
808" to 832

STAUCTURE/ SYSTEM
Reactor Building

Hangers See Below

mcomo!m como~ = R I PR
' |
J
surface preparation and prime coat application inspections shall be documented
on the prime coat application and surface preparation checklists per QI-QP-11.4-1.

Contrary to the above, the dry film thickness was not recorded on.ithe checklist
‘ as per the procedure nor is the checklist for surface preparation available on
211 cable tray hangers.

|
! No hold tags aprlied. ‘

sesgagnce pocument i-QP-11.4-1 rev _&/5 eazs 2.0
 REFOATED EY: - W s : CATE
Joe Fazi 10,19 §.

OE REVIEW APPROVAL: . DATE. :
- . ‘ / - l AR f
| DEPARTMENT

ACTION ADORESSEE
| R. G. Tolson QA

DISPOSITION:
’ REWORK _XXY REPAIR e USEAS IS e SCRAP

Areas which are uncoated may be coated in accordance with CCP-30 cr CCP-30A.
f This includes tying in to the previously coated surface.

The above items shzl) be tests and inspected in accordance with QI-QP-11.4-23
and inspected for surface defects in accordance with QI-QP-11.4-1 and QI-CP-11.4-5
| (as applicable).

Fzpair or rework (if required) shall be performed in accordance with CCP-30 or
CCP-30A and shall be inspected in accordance with QI-QP-11.4-1 and QI-QP-11.4-5.
Areas where primer thickness of a seal or finish ccated item is not within the
, thickness range as specified in QI-QP-11.4-23 shall be reviewed by the Project
; Civil Engineer or his designee on a case-by-case basis. After an area has been
‘ tested and found acceptable as described above, ¢ n TTONY may _continue.
"ENG. REV'EV YAFPEOVAL I\“. W' [ DATE

(LMoot ( b 22 €2

“CE REVIEW A PFOyAL 3 ; G ALY ' DATE .

E /’;” N / i‘:'. \". : (; ~2 ' -<
V& Y e - i | | & T

SISPOSITION VERIFICATION & CLOSURE as L DATE

_'DQN"' I / /
COWMENTS P-4 NCP C-83-01615 R-1, C-83-01616 R-1,"Cetaitimii—=dy=lmooawibcd R-1,
‘ C-83-01566 R-1, C-83-01565 R-1, C-83-01564 R-1 reference.
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NONCONFOFMING CONDITION

C  YANCHE PEAK STza' L _LlT8iL 8™ iUl =
cS LR No

o NONCONFORMANCE E28°87 ‘NCh ) . J
£-£1-01370, R-3

T TAG/ID NUMBER

LOCATION OR ELEVATION|

See Below

Surface preparation and prime coat application inspections shal! be documented
en the prime coat application and surface preparation checklists per QI-QP-11.4-1.

E ' Contrary to the above, the dry film thickness was- not recorded on the checklist
5{ as per the procedure nor is the checklist for surface preparation aveilable
| & ! 2n all cable tray hangers.
u i
| 5 Mo hold tags applied. f
| £
L
c
g
L&
-
‘|=st£=z\:e COCLMENT QI-QP-11.4-1 _ i ey 4/5 pama 88
| REPCATED BY CATE
! Joe Fazi 10,19 ,81
' Cz REVIEW APPROVAL. é/ ‘. ’ OATE |
y tI//deL‘/ﬁgad | & 19 1 a7
’ACTION ADDAESSEE v | DEPARTMENT |
R. G. Tolson ]QA ]
: DiSPOSITION: XXX .
REWORK A REPAIR —_____ USE AS IS SCRAP =~ ;
Areas which are uncoated may be coated in accordance with CCP-30 or CCP-30A.
This includes (tying in to the previously coated surface.
o
P The above items shall be tests and inspected in accordarce with Ql-QP-11.4-23
| & ard irspected for surface defects in accordance with QI-QP-11.4-1 and
| & QI-QP-11.4-5 (as applicable). |
‘Q
{S | Repair or rework (if required) shall be performed in accordance with CCP-30 or
5 : CCP-30A and shall be inspected in accordance with QI-QP-11.4-1 and QI-QP-11.4-5,
- Areas where primer thickness of a seal or finish coated item is not within the
3 thickness range 2z specified in QI-QP-11.4-23 shall be reviewed by the Project

|
4

Civil Engineer or his designee on & case-by-case basis. After an area has been

~ohe 1 m ntinue. |
| tested and found acceptable as descri Mwe:-cmm-rrg perations may co tinue '
' ENS EW/APPROVAL . PH VIN ] DaTE
'iﬂ:zs'\zs'\‘ ' ’ e maa O I T e
. O x E
TCE REVIEW AFFEOVAL ; TRy :'.“nl' - 1 0aTE
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& bl el et ad : LN L.
| CIEPOSITION JERIFICATION & CLOSURE } DATE
Q"v ‘."U’ ' / /
A Jd VY
CCUWNENTS

To chenge NCR to elevation for closure by eleveticn.

R-3 to seperate unit 1 and 2.
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ACTION ADDRLSSECE
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TR LY S ' S HONTONFORMANCE REPORT (NCR) "
A-U l-.J[./\LlJ 2 ._g ;L dte L -

ITEM/COMPONENT | TAG/ID NUMBER |LOCATION OR ELEVATION|
Protective

| Coatings Concrete

RB
NONCONFORMING CONDITION

1L

! Prior to 11/11/81 inspections for concrete surface prepartion, coating material
mixing, surfacer applicetion, surfacer repair, finish coat application, and
finish coat repair were required to be documented in accordance with the following
' QI-QP's respectively: 11.4-10, 11.4-11, 11.4-12, 11.4-13, 11.4-14, 11.4-15.

Contrary to the above, @ majority of concrete coating reports issued prior to i
11/11/81 exhibit omissions of various entries including dry film thickness, :
final acceptance signature and date, applicable inspection instruction, MATE

number for test ecuipment used, visual defects and continuity inspection results,
names of qualified applicators, etc.

No hold tags applied.
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‘ ee Be 1

781' to 783"

PPior to 11/11/€1 inspections for concrete surface preparation,
surfacer epplication, surfacer repair, finish coat applicaticn, and finish coat repz:r
were required to be documented in accordance with'the following Ql-QP's respectively:
11.4-10, 11.4-11, 11.4-12, 11.¢-13, 11.4-14, 11.4-15: o

Contrary to the above, a majority of concrete coating reports issued prior to 11/11/81
exhibit omissions fo various entries including dry film thickness, fina) acceptance
signature and date, applicable inspection instruciton, M&TE number for test equipment

used, visual defects and continuity inspecticn results, names of qualified applicators,
etc.

REPORIING Pl

No hold tag applied.

QI-QP-11.4-10, 11.4-11, 11,4-12, 11.4-13, 11.4-14, 11.4-15 all previous Rev. as applic.
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AtS” N101.6-1972, Section 9.1, specifies six basic requirements which a
concrete protective coating must €ulfyll.

(1) It must te resistant to chemicals under service conditions.

(2) It must be easily cleaned and decontaminated and be resistant
to the cleaning acents and acids used for decontamination.

(3) It must be resistant to abrasion and peeling.

(4) It must provice an impermeable barrier to radioactive substances
for long pericd of time.

(§) It must be resistant to deterioration by fonizing radiation.
(6) It must be fire retardant.

To reet these six basic reauirements, co2tings used for Level I and !I

red-ation levels are nreduaTified fof use per ANSI N1N1.2 and application'is

in accordance with the jobsite protective coating specification. As stated
under the nonconforming conditions of this NCR, omissions in documentation

s vequired by CA/JC procedures in relation to the jobsite coating specification,
are numerous.

In crder to verify acceptability of previously applied coatings which do not
heve adequate documentation, criteria for this qualification must be
estiblished.

Met'ods such as scratch tests will not provide sufficient accuracy necessary
to verify dry film thickness of the NUTEC 11 S surfacer coating. Coating
coerations involving concrete coatings inside Containment buildings are
pertormed only by personnel that hzve been trained, tested and cualified for
tne application of the specifiec coatings. NUTEC 11 S surfacer, as norrally
azplied, will yield from 10 - 20 mils of dry film thickness. 1t is doubtful
that a coat of NUTEC 11 S would be applied to yield a dry film thickness
crecter than 50 mils. NKNUTEC 11 is often used to repair (smooth) the 11 S
surface. A NUTEC 1] application will normally vield from 3 to 10 mils of
dry film thickness. However, application at or above 25 mils dry film
thickness is very improbable.

Cont idering the maxii.um probable thickness per coat of the surfacer (NUTEC 11 §)
and surfacer repair (NUTEC 11), a total OFT of 75 mils is unlikely but stil]
postible for the surfacer co2t. Irmperia) test report No. 495-81 and %o. §05-81
genvnstrate acceptable results in accerdance with ANS! N101.2 of surface
applications up to 115 mils OFT ax
con'itions. Imperial test report/liol &}
finish coat applied directly to
in «ccordance with ANSI N101.2.

A that the REACTIC 1201
”aﬁd accentable C&3 results
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Protective
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:ORMING CONDITION

pricr to 11/11/84 inspections for concrete s. ~ace preparation, coating material
mixing, surfacer 2application, surfacer resai- “inish coat application, and finish
ccet repair were required to be documented ir : .ordance with the follewing QI-QP's
respectively: 11.4-10, 11.4-11, 11.4-12, 11.2-:.:, 11.4-14 and 11.4-15.

Contrary to the “bove, 2 majority of concres: :vating reports issued prior to
11/11/81 exhibi  ~issicn of various entries ‘m.zluding dry film thickness, final
acceptance sig .ure and date, applicable irzaiectton instruction, MATE number for
test equipment Jsed, visual defects and conti-. ity inspection results, names of
quélified applicators, etc.

£
3
‘ No hold tag applied.
pgefeny bledndfy 11.4-11, 11.4-12, 11.4-14, 11.4-1% . a1l pgevious Rev. as.gpplicable.
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Interim Disposition:

Areas which are currently uncoated may be cozt=d in accordance with CCP-40.
This includes tieing into previcusly coated s.~faces. Tiein areas and all
ct;er areas coated pricor to 11/11/81 are sub’ez:s to final dispositicn of this
NCR.

Final Disposition:

|

ACTION ADDRESSEE

See Attached.
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COMMENTS o 4 40 change NCR for closure by elevati:=:s.
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SEAL OR FINISH COAT
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=g %f\ UNITED STATES // . a |

w : NUCLEAR REGULATORY COMMISSION
; WASHINGTON D C. 20888

MAY 14 1584

Mr. Yincent Lettiert
Brookhaven Mational Laboratory
Upton, New York 11973

Near Vincent:

Enclosed please find a summary of our statistical analysis of the primer
protective coating backfit inspection program at Comanche Peak, unit 1, The
analysis 1s based solely on the data we received from Lisa Bialfeldt of
Io;;ssgtilitics Gene~ating Company in letters dated 3/29/84, 4/17/84 and
/23/84,

The two variables analyzed in this report are adhesion and dry film thickness =
(OFT), For each variable, we provide both the sample proportion of failed

area as well as a 95% upper confidence interval for the population proportion
of the defective area, The interpretation of the summary statistics should be
made in 1ight of the comments and assumptions we offaer in the attachment.

Should you have any questions, please give efther one of us a call,

Sincerely,

o ARy

Dan Lurie, Mathematical Statistician
Cost and Management Support Branch
Office of Resource Management

(301) 492-4989

'ﬂﬁzf' /’. @ b v

Lee R, Abramson, Section Leader
Beactor Risk Branch

0ffice of Nuclear Requlatory Research
(301) 443-7€28

g b Fy1h- 8554

ce: G, Burdick, RES
F. Mawkins, RGITI {
£, Triner, M
R, Martfield, RM






STATISTICAL ANALYSLS OF PROTECTIVE COATING (PRIMER ONLY)
BACKFIT INSPECTION PROGRAM AT COMANCHE PEAK - UNIT |

COMMENTS AND ASSUMPTIONS

. The fatlure rate in a population is defined to be the ratio
of the defective area to the total area in the population., It is
virtually impossible to obtain the exact population faillure rate
without testing the entire population of interest, Two estimators
of the population fallure rate are derived from the sample and
are ¢iven In this analysis, The first estimator is the sanple
fatlure rate which is the ratio of the number of defective tests
to the number of tests in the sanple, This estimator (often
called a “point estimator”™) L1 and by {tself may not be very
meaningful, as no measure of assurance Ls assoclated with it.

The second estimator is a 95% upper contldence Limit (UCL) on “he
population fallure rate. This estimator is constructed from the
sample such that one 1s “98% sure” that the true fallure rate
dows not exceed this UCL., Other UCL's, such as 90% UCL or 99%
UCL, could be similarly constructed,

2. The 95% UCL's for the fallure rates of the various Lteus in
Unit | were caleulated using two approaches., Whenevar the anumber

t defective polnts was low (50 or less) , & tabular value for the
confidence Limit for a Polsson variable was used, (See Table 40,
“Blometrika Tables for Statisticlians”, vol 2, by Pearson and
Hartley, Cambridge University Press, 1970). When the aumber of
defactives exceeded 50, a normal approximation to the binomial
distribution was used,

3. The fallure rate Ls not necessarily the best single
statistical eritarion for determining the adequacy of the
coating, lnstead, one may vish to estimate the total area that
would flake off Ln case of an accldent, This may be accomplished
by multiplying the given estimators by their corcesponding total
areas, The latter quantities ave found in Blelfeldt's letters of

4. A% stated in the cover letter, the analysis Ls baved solely
an the data supplied by TUGC, [t does not reflect the results of
subsequent tests conducted by BNL.



