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TEXAS UTILITIES GENERATING COMPANY.

SKYWAY TOWER * 400 NORTH OLIVE STREET. L.B. 81 * DALLAS.TEXA513201
~
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... h.f J.'. T ..., June 22, 1984
.

TXX-4201
'

Dockets: 50-445'

50-446

Mr. Richard L. Bangart, Director-

Region IV Comanche Peak Task Force
2 United States Nuclear Regulatory Comission

611 Ryan Plaza Drive, Suite 1000
Arlington, TX 76011

COMANCHE PEAK STEAM ELECTRIC STATION.

UNITS 1 and 2
PROTECTIVE COATING ALLEGATIONS TRANSMITTED

~

BY LETTER OF MAY 18, 1984
FILE NO. 906.1

Dear Mr. Bangart: -

This'1etter responds to your letters of May 18 and May 23, 1984 relative
to sixty allegations about protective coating practices at Comanche Peak.
To aid in an understanding of.our responses, we have repea'ted the a112ga-
tion as stated to us in your letter of May 18, 1984 followed by our'

response in the format requested by your letter of May 23, 1984.~

Our responses were developed based on technical knowledge, kncwledge of
actual jobsite conditions, review of existing documentation found to be
analogous to certain of the allegations, and where appropriate, inter-
views with cognizant QC personnel. As you will note, supporting docu-

^

mentation is included with certain responses as a means of shortening
the length of the response.

We trust you will find the enclosed infomation helpful in expediting
closure of these issues. Please advise if you require further infoma-

<

|, tion.

Sint.erely yours,
-

r ,

| e408220412 e40007
PDR ADOCK 05000445'

G PDR

LFF: pew
Enclosures
cc: Mr. Thomas A. Ippolito

,

Mr. John Collins

:

A DivsstoM or TsxAs t:TELET1ss ELscTnte courANY .
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,;- Al' legation No. 1
..

Paragraph 4.3.1.2 o'f Procedure Number CCP-40 states " Imperial coatings may be

applied in the following sequential order: !11S/1201/11S/1201 or
' 11S/1201/11/1201." Imperial letter dated May 8, 1978, VBR-7697 to dr. Kelly

-W111 b==, second paragraph, states: "Although the resultant systems
#11S/1201/115/1201 or #11S/1201/11/1201 have not been qualification tested, chare

}
is no reason to believe that they are not viable systems." Thus these two
systems have not been DBA qualified.*

Evaluation of Validity
'

This allegation is correct, but is not significant because this combination of

,
coatings occurs in limited areas. Nutec 11 or 11S and Nutec 1201 are applied to
existing 11S/1201 only during a touch-up repair or during interface with
previously applied adjacent coatings. This overlapping is necessary in order to
achieve a smooth transition with the previously applied adjacent coatings. Due'

to the limited area of coatings involved in overlapping systems as a result of
.

applications adjacent to previously coated surfaces and/or coating repairs, this
issue has never been considered to be significant enough to warrant special
consideration such as DBA qualification.

,

DBA data is unavailable for 11S/1201/11/1201 and 11S/1201/11S/1201 - the two
combinations specified in the allegation. Imperial has, however, conducted

i E1cometer adhesion tests for the above systems at both high and low film
thicknesses and all systems passed. (See Imperial's Report No. 759, attached).*

Additionally, Imperial has developed satisfactory irradiation and DBA data for
systems similar to these specified in this allegation (see response to Allegation
No. 12).

.
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' i Safety Sianificance

. :a>

.

None.

: i
,

Generic Implications on other Systems or Contractors

Not applicable
.
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TECHNICAL REPORT
l
!
i

NUMBER *

...

s' 759

>:. . .. . TITLE.

E1cometer Adhesion Tests *

Nutac Concreta Coating R4 pair Systems
115/1201/11S/1201
11S/1201/11/1201;i ,

FOR
Preparation for: Comanche Peak Nuclear Plant

-
- Glen Rose. Texas

i

CUSTOMER
.

Submitted by: Jerry Arno
Accepted by:

"

Approved:
*///7[/fDate:

SOUT1 TERN IMPERIAL COATINGS CORPOR ATIONe INC.
New Orleans, Louinana 70lM4P. O. Box 29077, *

!
Phonc: (504) 254 1433
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h''!P
r Introduction: Following the installation of the 11S/1201 concrete coating system,

.,

it sometians becomes necessary to repair damaged areas or fill
holidays in the original system. Also separate applications'

sometimes result in overlap of the newly applied coatings to :'

adjacent, aged systems. The result is the application of Nutec
115 or 11 over previously applied ar.d cured 1201 topcoat. The
purpose of this adhesion test is to demonstrate the validity
of this practice.

,

'~
procedures: Concrete blocks, measuring 2x4x2" were coated with the following

systems:

'
?

A] Nutec 11S (10 mils)
Nutec 1201 (3 mils) ,.

Nutec 115 (10 mils)
Nutec 1201 (3 mils)

.

3] Nutec 115 (35 mils)
Nutec 1201 (16 mils)
Nutsc 115 (35 mils)
Nutec 1201 (16 mils).

.

C] Nutec 115 (10 mils)
Nucec 1201 (3 mils),

J'' Nutec 11 (3 mils)
V Nutec 1201 (3 mils) .-

DT Nutec IIS (35 mils)''

Nutec 1201 (16 mils)
Nutec 11 (20 mils)
Nutec 1201,(16 mils) -

.,

The dry film thicknesses applied were selected to envelope the ,

thickness range actually applied at nuclear jobaites. For
,

- application and curing details refer to the attached panel -

preparation. sheets.

Six adhesion tests were conducted on each system (two testa
per concrete block) using an E1cometer adhesion tester.

*
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4C Results: The attached laboratory result sheet outlines the individualy.j

results. Below are the resultant averages:
..

':
- .

-
. .

'

Ave. Mode of.

System PSI Failure -*

'

ils (10 mils)/1201 (3a11s)/113 (10 mils)/1201 (3m11s) 313 100% concrete

ils (35 mils)/1201 (16m11s)/115 (35 mils)/1201 (16s11s) 337 75% concrete 25% 11S(1st Cos
'

ils (10 mils)/1201 (3 mils)/11 (3 mils)/1201 (3 mils) 325 85% Concrete 71 ils 82 Clue

Ils (35 mils)/1201 (16 m11s)/11 (20 mils)/1201 (16 mils) 313 85% concrete 15% 115
.

.

Conclusionst. All pulla exhibited concreta failure and surpassed the minimum
200 PSI values required by ANSI N5.12.-
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TEST PANEL PREPARAT10il DATA . 2.s -

'
.

+ 2Mj?
- .

,

| h ~;.

|: 1. PRODUCT TO BE TESTED: Ihstec lis/nentee 12al Ae.c incalutee 1201 , ..
' * , *

| 2. TYPE SUBSTRATE: Concrete
-

.
|

,

[,'<
; 3. SusFACE PREPARATI0It (Describe): All surfaces liehtiv virehr- hd en r e i efflorescence and/or 3

[. . ?.
"ii Imitance, followed by a ao Pst. compressed air blow M . -

.

If .

.k ,
.

:. '.)
'

.

I 7,b,
4. PRODUCT BATA: 5AWI.E 310. (s) 6151. 61s2. 6153

g 2q
|1

-

.

i 'e 5. DATE Alm TIME CURIIIC COHPOUNDED OR PRIMER APPL.IED: n/A
4

,' '-'- . . \
.

.. -

! PRODUCT AP71.ICAT1018 CONDITIONS THICENESS TIME 6 DATE g&
-

i . .
.

,

BATCH # HETHOD R/H(*F) 2R.M. (ins.) * APPLIED .i i,
it. COAT PRODUCT CODES -

e

| .

-
--

| '. 1 Isutec Ils 42s6/42s7/42sg squeegee 69/s6 12.3 4/2/s4 i
!. . . .

- -

!
.

[[I. r!E ' 2 untec 1201 42s4/42s3 sprey 6s/62 3.7 4/5/s4 I

| )0 '
'

!
|

3 u tec its 42s6/42s7/42ss squeesee 69/67 12.1 4/7/s4 y
.

4

- '
, 4, uutec . 1201 42s4/4285 Spray 74/74 3.5 4/9/s4 .

.
-

'

. *. 3|
.

[i',
,o

.

It 'x
|;

.

:
' '.,i

~
-

E. 4.i4,
.

.-
.

.
-

'{

.
.

i

i. CURIIIC COIIDITICIIS: AbSIElfT TEMP. 60 - 100 *F REL. IIIMIDITY 40 - s0 I HINIMUN CURE a DAY $~
,

[. .
.

. . ' . .
.

'

.. TEST PROCEDURE: nicameter Adhesion ,
;

, g
TEST PREFOAHED BY Imperial eDATE $UaHITTED: 4-17-se

- '

*

APP 90VED BY: REPORT IIMHSER 1st p,-

> -- .

![ f
:
[,

[. ~'
a

!
--

*
- . .

tt (;
'. .

'

;
i
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TEST PANEL PREPARATIOil DATA ).

* % -<
A. A ..

I V'**

1. PRODUCT TO RE TESTED: Mutee 115/uutec 1201/htee lis/uutec 1201

2. TYPE SUBSTRATE: c - rate
-

" i

g?.4jj .
. .

..

3. SURFACE PREPARATION (Describe): An mort.c.. limhtiv wirebr ' d to re r,w efflorene.ac. - '/ar
'

Iaitance, followed by a 80 PSI compr,essed air blow doen. - . .

Ly{
. m .~

'
' f,.$..,

*
4.

4. PRODUCT DATA: SAMPLE NO. (c) : _ 6154. 6155. 6156
-

- .
~

t -
'

5. DATE AND TIME CURIl0C COHPOUNDED OR PRIMER APPLIED: n/A ,J,
.

4
.

+.
.

i PR060CT APPLICATION CONDITIONS THICKNESS TIME & DATE , T:-

.,

(ine.) APPLIED '

COAT PRODUCT CODES RATCH # HETit0D R/H(*F) IR.H.
--

- r.
..

-
,..

*
'

39"**8** 69/86 37.5 4/2/841 Nutec IIS 4286/4287/4288
'

.

,
. ,e

2 Nutec 1201 4284/42ss SPr*F 68/62 4.3 4/5/84 , 'i.

. .

3 Nutec IIS . 4286/4287/4288 Squaegee 69/67 11.2 4/7/84 ,
'

. 4| ,,

N/74 3.5 4/9/84 g p,. 7*

4 MuJtec 1201 4284/4285 Spray
Je,;

FW... .n.
.

. . 'j e i-

- 0$a

|};URIIIC CONDITICIts: AHRIENT TEMP. sn ' tan *F REL. NIDGIDITY 40 - 80 I HINIMUH CURE 8 DAYS

]fEST PROCEDURE: E1cometer Adhesion , ,

*DATE SUSHITTED: 4/17/84 'j'

IEST PREFORMED RT: 1 - remi ,

f
'

: REPORT IIllHReg 759 ,

.PP90VfD BY: -
.

- "V . , ,

. i;< l-

t
-.

- .g
' - ., f[q

~

, [ .;,_y.' Z;. -|fJd .

* -

-
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TEST PANEL PREPARATieII BATA . $kq , ,

%r., ..

-

1. F30euCT TO BE TEsTEDs IIntee lis/uutec pl/Ilutac II/thetee 1291 Q..4

.

'$ @-
. ,

2. TYPE SWesTRATE: r rara
-

.
'

,
. 2. L..

.

3., SWRFACE PREFABATICII (Describe): All anarfaces li=kelv wirehr- ' ' ra r-- af fiar. ra-e. - '/ar
'

Dr*
,,

'

lait-e. follaued by a s0 psi c--rda==J mir hians 2---
~

3 .-} '.

K,
, +

?;.;
.

- - -
-

.
,

;.~ y
-

' 3-
4. PROBUCT SATA: SAtti.E 310. (s) 6157, 685s. 6159 .

a s.,.

5. DATE AIS TIME CURIIIG CGHPOIIIIDES OR PRIDIER APPL.IED: N/A ..;
; .e
1.1-

.

j
PE30HCT APPL.ICATICII C00SITI000$ TMICENESS *1ME 6 BATE @r.

.

~ )g
1

COAT FRCSWCT CODES - BATCM # DeETHOD R/H(*F) IR.M. (ins.) APPLIED;
I <r. .
~

. - u

J. . .1 n=cee - las 42ss/42s7/42ss s ,**s** sofos 12.2 4/2/s4-
.

.

4 '.3 4/s/s4 -4'- 2 antee 12el 42s4/42ss spray 6s/62
''

. -

[3 untec il 4290/4292/42,3 s ,mes** 69/67 4.5 4/7/s4 j..
-

,

'

S ray 74f74 3.5 4/gfg4 fp 4* Ihetec .
1261 42s4/42s5 t

k. y-

|5 ?i'I
.

-

i nw.

, q q'- -

F.

%.
'

CMIIIS COISITIouts AISInff TBr. 60 - les *F REL. M IDITY 40 - 80 E MINilRRI CURE a- DAYS
.

TEST ynnrenames n r ..e - -e - g9
'

-

a
.

'

TEST PREFORBIES BY.:
Imperial ' * BATE sustIITTES: 4/37/84 ! ~~..

.

.ernovEs av: _A[NAR '

M>mErenT uunesa 25e
-

- --w .

e #... d
.'|r *

7
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| . TEST PANEL PREPARATI0II BATA - .,
s.

.

|
-

. -

2|?|
.

1. P9000CT TO BE TESTEDs thetae 11sfu ee 1101I ., 111 meme 17en
| -4< - .

$.4 -! 2. TYPE SWR $TRATE: Caecrete
- . .

- !I e "

-".,-
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I
Allegation No. 2 -

Specific sequencing of coatings systems not required. For example, NRC (sic) No.
,

C83-01752 dated 06/23/83, Disposition section, first paragraph, states: " Table
A2 in Appendix A of AS 31 specifies acceptable coating systems, i.e. , primer and
final coat product identification and vendors." Then goes on to say that full
sequencing is not identified. "This table does not identify full system
sequencing or application parameters." Does a system's sequencing change for a

'

repair! Why? Has the repair sequence been DBA qualified?

Evaluation of Validity *

.

The allegatica is not valid. Specification 2323-AS-31 Appendix A, Table A-2
(attached) does require specific primer /copcoat sequencing. Not a 3 to the table

.

states "It is essential that coating systems be used only as specified above,*

unless an alternate system is proposed by a coating asuufacturer and subsequently
approved by the Engineer."

The specification limits application paraseters to " manufacturer's latest*

application instructions," which includes field touch-up and repair. :

The manufacturer's data sheets, application instructions, and letters clarifying
. procedures were the basis for the application procedures issued for use at CPSES.
These procedures described allowable overlap during touch-up or repair and
sequence of coating application.

.

As indicated in our response to Allegation No. 1, the coating system sequence on
an area which has been repaired may differ from the coating system sequence which
was subjected to DBA qualification. However, due to the limited area of coatings
involved in overlapping systems as a result of coating repairs, this issue has
never been considered to be significant enough to warrant special consideration
such as DBA qualification.-
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Generie Implications on other Systems or Contractors

,

Not applicable
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APPENDIX "A"' -

.

TABLE A-2
. .

,

APPROVED COATING SYSTEMS
FOR USE IN CONTAINMENTa |.Rav. 2.

.

Steell

I Manufacturer Primer Toccoats
.

Ameron Dimetcote 6 or E-Z Amercoat 66' '

Carboline Carbozine 11 Phenoline 305
.

Mobil Mobil-Zinc 7(13-F-12) Series 89

I!
.

Tnemec Tneme-Zinc 92E-12 Epoxoline 66'

2,
- -

.
,

Southern Imperial Durazinc 560 Reactic 1201

Ameron/ Carboline Dinetcote 6 Phenoline 305
, ,

|ocAst,s7t.g.o'

; carboline carboline 191 Primer * Phenoline 305
Rev.1

'
' Concrete **

Manufacturer Surfacer Toccoat

Ameron Nu-Klad 110AA Amercoat 66

'

Carboline No. 195 Phenoline 305
|

Mobil 46-x-29 Epoxy Series 89

.

Stonehard/Tnemec Stanliner 5 Epoxoline 66
t

Southern Imperial NUTEC 115 * Reactic 1201'

Keeler & Long No. 65485 No. 7475

* DCA
f * For Repair Usa only is,376 4.o

% .2.
i -
4

.

!

!
,,



. . ..

.-' u h e fz?wini D 8:*i' 9J..W_W?9'''<.&;i' -: ,. \;i ., . . .;c:.%m.: ;n ':(-i .'r4'.;y. .m . |c.)J: n's. . ...'. q h *y). ... .2 :- -, . . .

. :..+ .. , ,
'

.
- . w:e~.:' . - ?.-W 6 - ~ w- :.M sis- '? :% : A -- ..

% .. ; -

. . - 2:.: a . .. z . .'* . : . .. .. r.

. .

r. . -[&:--

. . .
.

.

a
'

-
.. .4 .. . . . -m.... . ._ . . ..... .. .. . ..._ ,

..... .
. .. ,. ..,

. , . . cw ... . . .n i, , ,

? m. . * .

Gibbs & Hill, Inc.
-

, . ISpecification 2323-AS-31
' Revision 2' '

March 15, 1984-

Sheet 2 of 2
. ..
.

.

*
. .

Notes*

.

1. lainier= surface preparation shall be near white metal blast
,t

,
cleanipg per SSPC SP-10.

'

_ 2. Surface preparation shall be as recommended by the~

* .

~

nam 2factuter.

! *. 3. It is essential that coating systems be used only as.

specified above, unless an alternate system is proposed by a

! coating ==msfacturer and subsequently approved by the r
.,,

'

Engineer. .

.

4. NUTIC 115 or NUTEC 11 may be used for touchup.
-

.
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Allegation No. 3

DCA, No. 17,142, Rev. 2, allows Carboline 305 to be applied over another
manufacturer's epoxy coating. Has this system been DBA qualified?

Evaluation of Validity
,

This allegation is correct. This system is not DBA qualified but has been added.

to the Protective Costings Exempt Log. (See entry number 22 on Protective

Coatings Exempt Log attached).
..

Safety Sirnificance
.

None*

.

.

.

Generic Implications on Other Systems or Contractors

,

Not applicable

.
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- Alta== tion No. 4
:

DCA. No.12.374 Rev.1. allows inorganic sine primer (Carboline C2-11 ?) to be.

top coated by Imperial 1201. Mas this system been DBA gualified?
,

.

~ .

- Evaluation of Validity

I The CE-11/Nutec 1201 system has been DBA qualified. (See attached test report
,

indicating DBA qualification for this system). It should also be noted that DCA
No. 12.374. Rev. 1 deals only with the presence of C2-11/Nutec 1201 on Richmond

'

Inserts that are embedded in concrete. Due to the size and configuration of
.

,

j these areas and difficulties with application details, these coatings have been
classified as indeterminate and have been placed on the Protective Coatings
Essept Log (see entry number 30 on Protective Coatings Exempt Log attached).-

.

t.

'

Safety Sinnificance .

'

None
,

.

Generic Ins 11 cations on other Systess or Contractors

Not applicable

.
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The purpose of this test was to evalnata the DBA Perfotasaca of ," * '

Carbo 11as/ Imperial afW systems for use ac 3essur Valley 1.

*

e Baclear Plant. Systans to be tascad ars: &
.'
i A]: CZ-11/191

.

31 Cz-11/191/1201,

Cl CE'-11/1201 . * *
-

> -

-}. 3] Cz-11/1201/192 -

, 11 Cr-11/11s/11/1201
'.

-.
.a

,
*

.-
u

s: ., _

,
. .m . ..s . :

.

-3
The above systems ara possible overlap combinations at Besvar
Th11ay -----d 1'y on steel imbeds. Most staaL imbeds at the:~ '~- - ,"' ~~- --

. .

: :-

project are. already eamend with Carbolina.'e CZi-11 primer on- .'

CE-11 topcoat with #191. When the adjacent concrete is conced
.

-- -

, ~j
with 7-=--'=1 's 115/11/1201 syscam., some of sta coated' imbeds.

,,
~ *

a.rS
.

.
.

2
44 r_ M .1 C 1_g gggg epee 4mmna gggg pggpaged 13333g the

Theand Babster by paintars as the Besvar Valley Protect. .
* ^'.

coated =p=e '==== werer them. ==h=4 e*==8 to f--*d = t 7;;

;| h coordinated, then tasting activitime at CIsr The.nosk: was ~

-

.' authoriand. by Stana amL.Bebsters Purchase. Order # E24476.t -'

.. . .
.

i

e, , .w. . .- -. , ;. . . . . . .

. .. . . . .
,, ,,

. _ ..

d,,- enerant 0F'IISULTS:.
.. .

. ..

== 7 rads and them. .
-

9- Allcaselh -- were. irradisted to 2.66.z 10
BRA casted with; ==w4-= e==p=e=ence and pressure persmatarr of

-

4 340*F and; 70- PSTG respectively. All, panels a--'a*==d in accord--'

O. ance with the acceptance ee+*=*ft of ANSI N101.2-,,
'.L ,

.
i :.-

l .
.

| '4| - 730CSDUII: ._
. n, '

J - The test specimens vara fabricated and; costad at the Beaverf) s

Valley Euclasz 21 ant $a Shippingporr Pa. Seation.I of.this ... .

'-$ *"- -

zgpagg n.4== the Stone and Webstar procedure for test speci-
The ===-d#4e penal preparation, data can: be. ... . C;.- . ..,5,

--*d| '7 men p
d found in Section 3 It describes tha coating. ,---1'd--tion.

n r .;--
performed by Senarc Painting under the sury

d"--* of Stone..

,

1 med Webseme quality Control. Tha coated 7 ' - were allowed
'

to cura and them.were shipped.to 7--- *=1 aa=e4nte Coordi-.

3 nation of the testing activities was. performed by '-a- dat
,, ~

..

i through its. contract with OREL. Anchord =*d= of this casting
M -

'.'3..~
- program was ande by Stone and Webster per Purchama .o..rd.e.r #E2,4476. -_- .. -- -
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:/ Test Program To Evainste DBA. Performance of . ,

' ' '

Ovetlay Coating Systemer. (Carbolins/ha--*=T).| -

.

N. For Besvez Valler Osit 2
-

. .

3

.,3.,,y .
Pagm 2 . . .. .

.
. . * .

. *

t
* ,

:.g The'tast 7 - were submitted to Oak Ridge M=e4aa=1 Labo - '
.

. retorias, where- were exposed. to a, canmalative radiation. *

~' dose of 2.64 z 10 rada and-than DBA tasted. The test was
.

de igned to be subjected.to ===4= = temperature and.pressuraj e

J of 280*7 and- 45 25IG respytively. Essever. during the test*
.

. a sudden. surge da these parameters resultad in a ===4=== ji

.
= of 340*7 and a. ==-4== pressure of 70 75IG. The.- =

.i " ~ ~ "

.
'esaparature/pressurs spthe lasted for only 1.5 minutes. TSn

%} <=4e4=r 28-hours of the DE&. testad were performed. in. ther auto-
slave. Thar r==minine,11 daye were conducted in a constant .

:.g T- C '..~

; ', tamparature chamber- se 130*7 and' 100% II. , . -
..-

-
...r -

.

l, IISULTS:.',. ; .
-

.
..

.

... -
.

'.

:14 The test results, Seccianc 5 describe tha.aand4e4a= of the --- '*
folloeing;irradistica thee again at tha and of DEA tasting.3

.

:.,

. 7.
.

.. ... .
,

Y{ *
- CONCLU5 TORS: .

.
'

* *

T 'The: tasted syscams.ast tha acceptance critarts of AESI E5.12. .

g
,. t N,, . 6 =d4=e4a- cat a =nea). and, AEST. E10I.2. (DEA t--**=9. Tua- --

; - ' d,' defects- (unacceptabla.pez AE5I7 wara noted an. pannis 4-1-4-26 *

O and 4-3-4-4 along.the costdag overlap arms where. the repair
,t easting was tied.rinto therprevisasly applied system. Some*

: -- minor _; - -*- was +1 --. at this sacerface prior to

i+ sahmittal of'the penals.ta CIEL. This - ; - = can ba
-

9 ascributad to the taping anthod used te apply the repair coat -*
.

.( tag ande the N-eh of time the tape was. allowed to remata ca.

| c.h
the panels When the specimens were received by Y-- '=t

/ the tape was still. intace alans the edges of tha 3.4. and 4A.
*

"? series. The taping resultad in: high =d"--as along the tape.
? lina salvene entrapumar, and exposed repair c. R . Some

,

of the repair systam began; to peal back a short distanca frost
.

|.
.i the tapaline whentha tape was removed. As a canaequence of

ehmaar observattana, the minor defects.noted on penals 4-1-4-l'
! .'.i

.

and. 4-3-4-4,. abould be ignored -----4 ="y aines. the . Nda -

3 four psamis. 4-5-4-6 , 4-1A-4-2A 4-3&-4-44.and.4-51.i % exhfhired :
,

; no defects.-

.
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. . .
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7y Manufac::urer: Imperial Analyticai Chemistry Division
.d "w ' Gak Ridge National 1.aboratory-

New Orleans, t.ouisiana Date: October 29, 1981'
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l. . . . . . .
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.

- --
. .. ,....

,.
_

. . . .
.

ST5 TEM IDENTIFICATION x Steel panel Concreta bTock
. . . .

.

*
.

*I .. .

.. .. . ..

..,
., . ... ... . . .

.

'

CI-11/1201'/191 :.. . ...

.?, CI-11/1201 .'
. ..

. :.*
.. ..

. . . . .. . ... ..

. . .
*?

. . . . . . ..,;;.. ~

) 08A M .

.: . r- s .. -: ,
M. ~

.-
*

? ,,,, . . ORNL Mastar Analytical Manual Method No. 2 0922. . :- -:r.... .

-

OR!E.1.og Book No. A9675, A10-8-1 - -
. . .--

. .
-:-,. -

: .. .

. .

.

,e,

. . .

.*
famole No. OBA chase Test results~ .

--- .- :.t'
" :.- .. .

.~....:' '* .: . .
* - ' *

; .? i. ' 3-1-7-Z. spraye Front:. . Coatings intact.' nerdefects.aftar=-

one day. 811 stars, #6 few, at coating-' -

c ,Q) interphase and weld arse at endr of'tase - - -

'4: ..
. -',

.

. Rearr Coatings intace no. defects. after.

, : ., . . - e. . ..s.......-

one day. . ' 511starr, #6 few, at coating~
- .

); interphase and weld.acea at.and..af. test
.. ~ ~

. J.i .? '3-3-? ' spray * Front: Coatings intact, no defects. after --

7'-
:I one day. Blisters,. #6 few, at;weTd area:

.

-
-

at end. of test. *

'?: o.

'. Rear: Contings intact, no defacts after :.'

| *! .* one day. 8 listers, f6 few, insert area-
t

-} at and of tast.-
..

-. .. _

s .-

C'estings intact, no defects aftar . '. ,..4 3-5-7-6 spray * Front:
811starr, #4 few weld area.~andi.. one day. .

... . . - ~ ~coating- interphase-at end of tast - -
-

.

.
. ,. ....

, 7:. i .
Rear: Castings. intact, no. d,e.fe.c.t.r. '.a.fT ... ' . . . . . . - -

, ....;.... . .

. areas. .
- . .: . c. .

. ..
. . , ,. ....

..
. .

'
.

,

-

. .
. ..... ,

* Irradiated.- . . . .. ..
,

-- ... ..

.. .

; Evaluated .
. ..

- . Y~Y& -

., .. ;.? ;; appro,.d- .
'

. .
.

.
e- * . . L

!- - - .
> (.

. . . e
t

. . . ... ,=f_ .- . . n .. . ~-

---.8.:m.v . . . . - ~ . , . , . .; . .- . . ~ - - r,.

. . . . . ~ . . - . . . . . . .:. .
.

. .
,r . r , . . , . .-. . . .

- :. .. . . . . ... ; .. . - . . . .

- n.y.:y.,. ,. - . _ g....
.

y,..,>...
.. ..

-..,,
.

. . . , . .
.

;. .
. . . . .. . 3. ,:.:. . . , . - .a_

. ,

1 . .r -- .

.. 34-. ; .

.

u. . 2 . .. .. _

. . . ,.
t. ..

. .. . . . , ,. .. ~ . .. . . ..... * - .h j.: . .. . . . g. #
* *

- ;. . . . . .. a ' * . * * * " ' ''
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; smaanT OF REstTC.TT .
.

. .
. .:n--

., . . . . . -
-

. . . .:. - .
...

':: : ; G..?. : .. :.: 3: , : .. 3: m --
,

.. -

;.. . r. .

DEA lasults - ' ... --1,.,. '..

4... .-- . 7snel No. Systan . ... .. ,as ...

5 ._. ...
. . . . . . . .. .

. ..- . . . . . . . .v--- -- --
- ---

; I/I C-u/12cr . k Defects.j:...- . .:: :: .r - n .r. r: .. .
7 1/2 ,

C-n/UDI. No Defects ':,. 1.. . .. .

,; .- - . . .
- - , . .- :5'

. 1j3 g_njugg . m 3,g ,,,,.- - -

., ...,. .. ..:.. . ,.

i 2/1 C-u/us/11/not #su
...

y 2/r cr-n/us/u/not isu..

: 2/3 c-n/ns/n/12cr 7sE-.

f- 3-1-3-1 cr-n/1201 c-n/1201/191 M at coating incaryhase and vald ara.. . .

..

'. 3-3-3-4 cz- n/1201,. c -u/1201/191. Mr==1d area
~...

.
.

2 3-5-3-6- c-n/I2cI c-n/1201/191 MT weld arms (front only).. .

... .

:y 4-1-4-2. C-H/191,. cr-n/U1/1201 MiMi?sdiiEnion at. coating incarphas.

. . .. . " ." ~

4-3-4-4 c-11/191 cI-11/191/120L one large blister ou 4-3 -.
*

-
.

.2
. . .

.

; . s. ; - 4-5-4-6 cz-11/191,.c:-II/191/I201 No Defects. :. . ..... ...-

s- .- * * -.
.

i 4-1A-4-2A- -- cz-11/191 cz-n/191/1201 No Defacts.. -
'~

..,

. .

' ': 4-3A-4-4A cz-n/191,cI-n/191/I201 h Def~ects :. .:.. .
.., . .

4a. ..

4-5A-4-6A cz- n/191 cz- n/191/not so Defects - - - -

, , .
, ,

.. ..

. . , . . , ..

.> . .. ..
.~.

.t . .
. . . .

.

3,
.

...* . .. .
. . . ..o ,

. - . - .~ ....,; - ....
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Allegation No. 5

"
.

Procedure No. CCP-30A, Rev. 2, page 2 of 13, paragraph 1.3.1 allows the

application of Carboline 305 over the primer Dimercoce 6 by Amaron. Has this
system been DBA qualified?

.

.

Evaluation of Validity *

We assume the term " Carboline 305" used in the allegation refers to Phenoline 305

manufactured by Carboline.

A coating system of Carboline's Phenoline 305 over Amaron's Dimatcote 6 primer
has.been specifically qualified for DBA. (See Carbo 11ne Testing Project 01684, '

f
Final Report, attached).

Safety Significance

's None

|
l .

1

Generic Implications on Other Syst as or Contractors

|

|

|
Not Applicable

\.

,

~

.

.

|. -

|

;

|* .
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__11, 1978

~

'

" August-
-

. Q .

-

Testing Project: 01684 -'-
:

FINAL REPORT -
.

.. .
'

SU3 JECT: 10CA; Amercoat D-4/Phenolina 305 Finish and the Comanche Peak
.

*

TSAR 10CA Curve -

'

HETIRINCI: C--ark- Ps.tk Nuclear Station; Mr. Don Sutton; E=. Iaith 7411;
..

Mr. Dan W. McBride; Testing Projeen 01651

PURPOSE: To dar==4"* the performaca of Ic Amercoat D-4/lc Phenolina.305
- Tinish when exposed to the Comanche Peak Stamm Electric Station,

ISAR 10CA enzve and evaluated according to ANSI N101.2-1972,.

Section 4.5 as interpreted by Carbolina.-

CONCIUSIN: After tha seven days of the C==a*h= Peak FSAR 10CA curva, tha
-

followi=g chibit an acceptable performance: .
,

~ *

System Primer cure-

1,2 le Amercoat.D-6 17 days at 67-79'T (1S-26*C)'

-

,1c Phanolina 305 Finish and 53-88". 1.E.
..

.
.

3,4 Ic Amercoat.D-6 17 days at 95-100*!' (35-38'C)'

Ic Phenolina 305 F8 #*h and.100' ,R.I.
- e

:% PROCEDURE: A) Test Conoces -

i;
.w. ,

.

33.za: 2" x 4" x 1/4" Car **ed ASTE A36 Staal
Surface Prep: Grith12sted to SSPC-SP5-43'

.- Abrasive Media: GTE f50 grit (Cleveland Metal Abrasives, I=c.)
,

3) Sweems Tested- Esteh Numbers Drv Film Thickness-

,

1,2 le Amercoat D-6 1503310 2.5 - 3.5 mils-

(cured in Cars Cabi=at*) 1503210
.

le Phanalina 305 F*-d*h- .730427E 6.2 - 8.6 mils
6E3959E

. 9.2 -11.1 mils ,.

'
.. - .

.

p 3,4 Ic Amercoat D-6 1503310 2.4 - 3.3 mils-

(cured in High E=4dity " 1503210"

Drum **)
'

--

ic Phenolina 305 F4 e.h 730427H 4.7 - 5.4 mils~

"
~

6E3959E-

'

,

- 7.3 - 8.0 ms.ls
.

,
.,.

,

-

c._
-

. ..

* Care Cabinet is at ambient smyersture but, has humidity c== trolled
.

" from 50". to 90*. R.R. *
- .

. ;*, **11sh Humidity Drum is at 100*? (38*C) and 100*,. R.E.
_

Fmm the Carboline Research & Development Laborstcry )C,'(/

-
.

.
.

'

* ' **' k -'
-

.. wN- [_"**
"* ** *h . I.3

& %v- wm w gwT,ww.;;;,,, ,. ,e w .cw}_ n - M.-- , w- ; ;

E carahoIIrte-)4.t ,
, , ,

.

r
E$5C.Wmi*="Y1*f"""A"*"fMR -
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: August 11,1978/Page 2-

.i (.
'

Testing Project: 01684
' *

FINAL REPORT
'

PROCEDURE: ('*-4 -=d ) !
.

, .

C. Cure Schedule
.

.

1,1 Amercoat D-6: 17 days at 67-79*! (19-26*C) and 53-88%
Relative m =fdi.ty. |

Phenoline 305 Finish: 18 days at 71-80*T (22-27'C) and
55-70%. Relative un-4d4*y.

'
|

17 days at 9' -100*F (35-38*C) and 100%'3,4 Amercoat D-6: 5
Relative haid4 y.-

t ..
.
.

'

Phenoline 305 Finish:. 18 days at 71-80*F (22-27'C) and'

* 55-70% Relative Hinsidity. -

.
,

.

D. Ernosure*
. ,

,

'
-

<
.

Texas Utilities Generating Company, '*~--@= Peak Steam
. Electric Station, FSAR. Figures 6.2.1-1 and 6.2.1-2.

.. .
....

1. Time / Temperature / Pressure Profile- *

.m.
. Time Tennerature- Pressure Sorav Condition
U

1 Initial to 10 seconds 240*T (ll5'C) . 44 psia Static

10 seenods to 15 mins. 270*F.(132*C) 58 psia Dynamic' *

15 mins. to 1 hour.

o 15 mins. 215*F (102*C) 34 psia Dynamic
I hour 15 mins. to .

34-10 psia Dynamic .
.

7 days 215'T-130*F
*

- (102*C-51*C)

(Note: 'Diis is the theoretical enzve supplied by Comanche Peak. It was
followed as closely as possible with the LOCA apparatus available at
Carboline Company. Please refer to the recorder chart (L115-129) for .

..
exact conditions of 10CA profile.)

'.

'2. Spray Solution.. .

.1 . . .

3 (2000 pga as 3eron) in deioni=ed water. 'E 30*

2
pH = 8.5 - 10.0 (NaOH added to adjust pH).

,

"

GRADIpGPROCEDURE:
.-

,

'

'Ihe tast coupons were avaluated for perfor=ance in the following areas:-

1) . Ifaterial flaking off~ -
.

. , . ,. 2) _Dah=4a= tion between coats and/or peeling. ..

[d., - (-
' E 5'l: hrem the Carioline"ResearcN E Development Laboratory j

.

'

b.. . . .

3 de= h e .# a w b ==3. doe. G|
Q~renwMG s 'M }'1" Mesi ~ .2!=%em.gT'N _s|_

~ . .,Q& w

. - * ~ ~ ' " *:' " ' -'

""W he h doish==s hed se are. dT-

E |s.+.,ta-+ a w w ; m y|&v4*8* M 8. M **3=o33=d
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GRADING PRCCIDt2E: (Ca=edanad)
!

.

3)' Blistaring of the. topcoat-
4) Chalking of the c.cating ,

5) Izcassive cracking -

Grading proceduras specified 2n Report N101.2 - 1972 of the American
National Standards Instirnta-Protective coatings for Light Latar Nucisar

.
Ranctor cane =4- Facilities:

-

.

4.5 Methods of T*==4**"r and Evaluating the Ermosed Test Soecimer.s .

Iha dynamic and/or static elevated.tamperature pressure and irradiation!

test panels shan be evaluated within 2 hours and again after 2 weeks after-

removal from the test. chamber for the following surface defacts: "t h g ,

d=1==4*= tion and/or peeling, blistering, and chalking. Defects listed.in
Subsections 4.5.1 through 4.5.4 shan be dealt with as fonovr:,

4 5.1 naking. ASU D772,. Evaluating Degree of Resis ance to naking -

(Salin-) ofh=dar Paints, Part 21, American Sociatv for Testing and
Mae=y E=,.741 d-inh 4=,Pz. 19103. Tlaking shan not be pasmitted.

4.5.2 De1==4 = tion and/or Peeline. Delamisation and/or peeling shan
*

not be- pe=mitted.
-'

7 . .'s .

; 4.5.3 311 staring. Elistaring shall be limitad to a few, i.ntact blistars,V

{
Siza No. 4, ASI!1 D714, Standard Method of Ivaluating Degree of 311 staring
of Paints, Part 21, American Society for Testing and Estarials, P641=d=1*h*=,

* Pa.- 19103. The unnber and the sina of blistars shan be recorded.

4.5.4 Chalking. AST21 D659, Standard Mathed of Evaluating Degree of'

Basistanca t.: '" - N " of Irterior Paints, Part 21, American Society for
-

- Testing and Maead =1 * , Philadelphia, Pa. 19103. Heavy d = Nag shan
not be pos:nittad.

~

Any other changes in coating propersias which are cot also associated with
.,tha separation, or the release, of coating from the substrata shan not be

, , _

- a causa for rejection. .

. .

*

. ,.f . . .

.

. . .

.

.

- .

.

.

. e .

.

*
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Tasting Project: 01684
n m m car .

.

ANSI N101.2-1972 Critaria-

,
*(As interpreted by Carboli=a)

M=v4 - = Desree of Failure Allevable
~

Flaking ASti D772 - 10 (Nona) -.

,,

** NousD=1 -4a= tion.or Peeling

* Blistering AS2! D714-56 311 star Size Elister Densitv'
92 Sons-

*NCE: A blistar is not #4 Yew
intact when. it has resultad #6 Medium-

in coating being separated #8 Medium-Densa
from the test coupon.'

5,
,

,

1' ^ = N ai ASE D659 8 *(I.ight),

r

l

NCE: * Haking, blistering and chalking are all evaluated according to AS2
Standards, with a racing of 10 i=dicating that no failure was

,,

obsa=Ted in the spe*4*4 c 3=sding araa.

.
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Delsmins ,hj[ysselIdentification
Fi)m tion or Performance l'criarp3p'c , i yJ

,Dry - . *.
, .

I h f
!'...

. and
* ' l Casting Syslam. T)ickness Fisking Peeling Elisterihg Chalking Characteristics Evalent{ag * ';

j.. , j, ; jE,| '*'

Acceptalqc p.[, ''#

! Ih.,,l) Amercoat D-6 3.5 mils 10 None None 10 ----
,

is.

,* .,*.

{3 %(. .
l (Pr(mer Cure 53-881 R.li.

.
-

1.

i

h la Phenoline 305 Finish 6.5 mils
', 10.0 mils '

I k g 4.,. Acce,)hle:.
.

kBle,AmercoatD-6 3.0 mils 10 None #4 Few Intact 10 ----
'

i J,.

CPrimercure53-88%R.II.)
,.

! L .'). , .*

13 Phenoline 305 Finish 6.2 mils - '-

|. ' 9 g'

| '[ y, . | s
.

9.2 mils-

Acceptable 7.i| Nong 10 - --'

$Ak ic 'Amercoat D-6 .
2.8 mits 10 None

|
. 1'

- f(Primer cure 53-881 R.N.)
,.- t, 7-

b , Ic Phenoline 305 Finish 7.7 mits l'
-

*

d i i 10.5 mils -| 3.-
|Acceptable :I

^ '

]b;2R'f14 Amercoat D-6 . ~ .

#4 Few Intact 10 ----
.

2.5 mits 10 None -

;.

qj(,1cPhenoline305 Finish; Primer cure 53-881 R.ll.)
F i aJ 8.6 alls ! j' ][I *

11.1 milsp y <gg.g.
.

,

Accer*phic :jN t '; ,

2.4 mits 10 None None 10 ---

h.hleAmercostD-6.(Primer cure.1001 R.ll.)
, V'3A u4 ,

, ?-:-

Ic rhenoline 305 Finish 5.4 mils
.

;p
T

7.8 mits *
t '

[,: - g ..
;

'

Acceptahir '

/3sileAmercostD-6 .
3.3 mils 10- None None 10 ----

'

(Primercure100%H.li.) *? !.
* -

. a
-| Ic Plienoline 305 Finish 4.7 mils '

! h{id
8A" ,.

i.
.

.

Acceptabic ! [./!
k *$A'I Ic Amercost D-6 2.6 mils to None None 10 ----

*

J.
-

1,
* ,

e [ Primer cure 1001 R.ll.) ,!. y?.
*

s ,

Ic Phenoline 305 Finir.h 4.7 mils * - <," * * . ,

7.3 mils ,

L | p ,-
.

Accert4ble )r, .

j
2.5 mils 10 None No'ne lo ----..

'.

'$(1leAmercoatD-6Primer cure 100% R.ll.) - -

J,Ic Phenoline 305 Finish 4.9 mils - | | !yQ-p - .

).4 miTs
,e

k.
;

4; ::.,,
- - - - -

-
-

- .

II0b,...
'

________ _ __
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File ,

fyiy.. .[-' Coating System Thickness Flaking Pqeling Blistering Chalking Characteristics Evaluatjep| '/ :.and ..

OAdciptablePerformance 10 None #4F to #8 tin is (Light) * Panel suspended in tlic vapor ' a. I
'

phase .
-

l Allql,N101.241972, Section 4.5,
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Allegation No. 6

Procedure No. CCP-40 Rev. 5, page 5 of 13, paragraph 4.1.1.3 states: " Repair of
embedded foreign objects such as nails, rebar chairs, bolts, wood or' plastic
shall be repaired per the following guidelines before applicatien of Nutsch 115
surfacer." Have these systems been DBA qualified?

Evaluation of Validity

The application of Nutec 11S over repaired embedded objects has not been DBA
qualified, but this fact is without safety significance. The surface area of
foreign objects. embedded in concrete is negligible in proportion to the total*

area of any given concrete surface receiving coatings.
m

4

In any event there is substantial evidence that objects such as nails, rebar
chairs, bolts, wood or plastic embedded in concrete does'not affect the adhesion

characteristics of Nutec 11S. .

1. Observations made in Imperial's labs over the years while preparing

concrete coupons for DBA teses. The concrete blocks were formed in

plywood, lattice like forms which occasionally transferred wood
particles and splinters to the concrete surface. No failures were ever :

attributed to the wood in the concrete. Refer to attached imperial

letter dated March 8,1984, Subject: Wood Splinters in Concrete.

2. Qualitative tests conducted by Imperial. These tests found that Nutec
11S adhered to both rebar chairs (rubber and polyethylene). Refer to
attached Imperial's letter dated March 8, 1984, Subject: Rebar Chairs.

!

3. E1cometer Adhesion tests performed at Comanche Peak. Results averaged

well above the required minimum of 200 psi. Refer to attached
Interoffice Memo dated June 19, 1978, Subject: Adhesion Test of

Embedded Wood in Concrete. It is noteworthy that the mode of failure

in five of the six adhesion dollies tested was concrete failure.
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4. DBA data from Imperial. (Report No. 462-1-81 attached).

f The purpose of the test was to evaluate the feasibility of applying
'
'Nutec 11S surfacer to steel embedded in concrete (i.e., Richmond

inserts, steel embeds). These tests demonstrate adequate coating

i performance under DBA conditions.
I
t

I

!

I
l- Safety Significance

j -. None

|

|
!

Generic Implications on Other Systems or Contractors

|
'

| Not applicable
i
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' March 08, 1984

Mr. Jerry Firtal
c/o Tom Kelly - Civil Engineering
Comanche Peak Nuclear Station
P.O. Box 1002
Glen Rose. Texas 76043 ,

.

SUBJECT: Wood Splinters in Concrete

Dear Jerry:

Attached is a copy of my letter of April 19, 1978 dealing with wood " splinters"
!. embedded in concrete. I still concur with the opinion expressed in th'a 1978 letter,

-

based on the following:

1. Good sound painting practices. The surface preparation that was recommended
is sufficient to remove loose particles. All that remains is intact, embedded
meterial.{g

2. Visual inspection of embeddeli vood in concrete surfaces at Comanche Peak be-
fore and after surface preparation.

,

3. The small amount of surface area involved. The embedded material in question
is not large pieces of wood, rather small hair-like splinters. The amount of'

wood in contact with the Nutec 11S surfacer is =4n4=1 compared with the con-
crate surrounding it.

4 Observations made in.che lab over the years while preparing concrete coupons
- for DBA tests. Imperial's concrete blocks were formed in plywood, lattice-

like forms which occasionally transferred wood particles and splinters to the
concrete surface. No failures were ever attributed to wood in the concrete.

Jerry, if you have any questions please don't hesitate to call me.

Sincerely,-

'

<.

Jerry.irnold-

cr:: Jurry Firtal (Ebasco-NY)
Project Files

,,,

Readinc Files'~ s-
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March 08, 1984

,

Mr. Jerry Firtel
c/o Tom Kelly - Civil Engineering
Comanche Peak Nuclear Station
P.O. Box 1002 -

Glen Rose, Texas 76043

SUBJECT: Rebar Chairs

Dear Jerry:

~

My recowenandation for handling rebar chairs in the past has been to use a mechanical
tool such as a 3-M Roto Peen to cut the protruding tips flush with the concret sur-
face while at the same time imparting a profile to insure adharance of the Nutec 115.

r.f.Several years ago I conducted some qualitative tests on rebar chairs for another job.

i.

* cita. I applied 11S to two types of rebar e hairs; rubber and polyethylene. I found
that the Nucec 113 adhered better to the rubber tips and Nutec 11S would adhere top

polyethylene chairs with a rough profile. Because of the gecmetry of the rebar chairs
E1cometer Adhesion tests are not feasible. I believe that jobsite adhesion tests
woul'd substantiate my findings. '*

.

Sincerely,.

,y
*

:s. . .

p - .-..

| J;rry Arnold
!

cc: Jerry Firtel (Ebasco-NY)

| Project Files
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; IM-14473
i OATE: June 19,1978..-

TU: Pat Clarke'

.

1
.

f FROM: H. D. Hash, Jr.
. .

k SUBJECT: CPSES. Job Mo. 35-1195
Adiesion Test of hiedded Wood in Concrets*

Y
.

.

As askedded wcod parcicles in concreta has become an increasingi *

problem in surfaca prwaration of concreta substrata, the followingf adhesics tasts ware pa.-f=r:md in Rccm !197 E1. 810' Upper Auxiliary.
s

! Testing Mutac fit, P.sactic #1201 over existing wood particles:
~

6
s.1

j Tert f1
a. 900 PSI Concreta Failure

f; . b. 7EG P$r Concreta Fs11ure

i
c. 8Q0 PSI Concreta Failure Test #1 Avg PSI-816 PSI.

e -

]- Test !Z
-

a . a. 650 PSI Coatirig Failure
J . ,

*

|.
b. '800 PSI Concreta Failure-

i c. 600 PSI concruta Failure
)

*
.

-

Test #2 Avg. PSI- 683 PSI

The overall test average of this room is 749 PSI, which exceeds the
J.

-

values reconnanded by Imperial Coatings VSR-7494, April 19,1978. This
i should substantiata Imperial's opinion that embedded splinters and wood
3 fuzz which cannot be removed by water blasting, will not be detrimental
a to the performanca of the concreta coating systam.

-

j -

.

..

- ._ . .. . . . . . ,

/H. Q. Hasti, Jr.
/, Level III Coating Inspector.

!'
L4

cc: U. D.' Douglas
.
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1'I SCCPE: The purposs of this test was to evaluate the feasibility of applyingj,
p N. Nutec #115 surfacer to steel imbedded in cencrete (i.e. Richmond, inserts, ;

'

1'. Ste9l Imbeds) in Service Level I areas of nuclear power plants.
-

5 ! SCOMY: Design Basis Accident test results frcm Oak Ridge National Laborateries
indicate icss of adhesica en 115 coated specimens and #2 few blisters enj*

! 115/1201 coated specimens which had previcusly,been cleaned to bright
! metal with a 3M Clean-n-Strip cup wheel.*

*

s .
| On the other hand no defects were observed on the 115 surfacer ever
ji abrasive blasted steel. Mixed results were cbtained en 11S/1201 specimens
; ; which had been abrasive blasted. Two of four faces locked excellents
;, . wheraas the two remaining faces exhibited some blistering.
-

P

$ .; Of the eight 11S/ abrasive blasted steel interfaces, five exhibited no defects
?. and one contained very few #6 blisters (75% passing) . Of the two faces which

,

Oak Ridge National Laboratcries reported as #2M, one appears marginal.'.;
.

6* Eight 2" ;c 4," x r" carben steel panels were prepared for coating:3
a PROCIOURES:*

*

4 .

a. Four were cleaned to bright metal with a 3M Clean-n-Stripj !
! cup wbeel.,

s

h ~B. Four were abrasive blasted per SS?C-SP-10, near white blast,
with a working mix of G-80, G-50, G-40 steel grit to achieve; ,.

. a surface profile of 2.0 mils.1
*

-

R -

Mutec #11S was applied to all eight panels over a two day paried (cne*

j face of each panel a day). Natec 1201 was then applied to two Clean-n-Strip
,

q; panels and two blasted panels. Details of the application and curing are .

outlined en the attached panal preparation sheets.-
'i .

- .

l*x: The coated panels were then submitted to Oak', Ridge National Laboratories for
Cesign Basis Accident testin' , with maxi ==m 365 F. and 70 psig parameters.

|4 g
-,jg . , .=

:. ,,.

. a. . r. e- :.
.:t The tested panels were evaluated by CRN:'.;persenneljimme'diately upcn removal.

-
,

?' frem the autoclave and reinspected by I=perial following shipment of the
'. panels back to New Criaans.*

,

| .
,

O

Ih .

j e

a .

ii *;; *
*s'
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2 *
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.
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.

! R*
' 4} *

4.;

k.i CONCLUSIONS:
? _

.-
;- Based on the test results, application of Nutec ,

';;. 115 is not recommended (for surfaces greater than
-

e ~, two square inches) over clean-n'-strip prepared
steel in containment areas which would be exposedj to the temperature and pressure conditions observed'

-

in this test.

Application of Nutec llS is reccmmended for over-
lap on steel imbeds (maximum 2 inches overlap) and
over imbedded steel objects (up to six square inches), .

-

which have been abrasive blasted or prepared with'

power tools which impart a surface profile (i.e.,
roto peen).

Of the eight abrasive blasted faces coated with
-. Nutec llS, five exhibited no defects and one contained

only very few #6 size blisters. Oak Ridge also
reported one face of panel 7829 (rear) as having,

>

#2 medium blisters. Imperial evaluated the panels
thoroughly and believes that ORNL mistakenly eval-,.

uated the same face (front side) twice. Imperial *

has reevaluated the rear of panel 7829 to only few
__, #4 blisters. The front side of panel 7829 was border-(;, line.

i.
i,, . r -Therefore, of the eight abrasive blasted faces tested,

Imperial finds that seven comply with the ANSI N101.2.
,

acceptance criteria (no larger than #4 few blisters)
and the eight face is borderline. This amounts to
an 87.5% success rate.

~

NOTE: Technical reports #353-80 and #413-80 relate E1cometer,

|:^ ' adhesion test data of Nutec 11S over abrasive blasted' and power tool cleaned steel surfaces. These reports
are reccmmended for review, especially for Service
Level II and Balance of Plant service, when DBA
testing is not required, that is, where the coating.

, system will not be subjected to Loss of Coolant
Accident conditions.
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4* DEA AND RADIATICN TOLERANCr

4 -
-

-
.

Y
p * #' * M PAREL' s'M.uARATICN DATA

, _.

.

.

e*
i~ .

.
1. PRODUCT IQ BE EssDr NUTEC #11S -

'

' 2. TIPE SC3 STRATE: ASTM A-36 Carbon Steel 2" x 4" x 3"s57 3 ,

, . 3. SURFACE PPIPARATICN (Describe): Clean-n-Strip cleaned to bright metal
i

J
. .

.

.

i
4. .PRCDUCT DATA: SAMPLE NO. (s) : 7822,

,

{. 5. CA 3 AND TI.'E CURING CCMPCCND CR PRIMER APPLIED: N/A

j PRODUCT APPLICATION CCNDITICPS IHICKNESS TIME & DATE*

* COAT PPCDUCT __CCDES 3AICH # METHOD R/M(CF)%R.H. (ins.) APPLIED
.

.

; Front NUTIC #11S 2417 Squeegee 86/73 .022 .027 9/25/S0
2102 .

-

*
2103 .

.

"

37.ck NUTIC #113 2417 Squeegee 84/76 .021 .027 9/26/80
2102

=J?)
2103

c
.. .. , . . . . . ..

. .

* ~

i.' ;.,

l .' .

'

| . ,
, h. .'. .'*-

..
.. .

5. CURING CONDITICNS: AMBIENT TEMP. 80-90 C[.'. Q , ggy g g . 70-80 g

MINIMUM CURE .? 7 DAYS

7. TEST PROCEDURE: DBA

iE- TESTING PERFCMED BY: * Cak Ridge National Laboratories 10/13/80.

3

.

- r .
'

APPROVT.D:
;- cs

.

. -

Q EST'REPCRT NO. 462-81 i
s

|

s

.

'

'
.

ie

, , . , . . - ,-
_
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..a .

- .w .
. -- - ~ *

. ,
-

.

d. .
-.

.r: -, . .
-f

d' ; ~ -
-

. DBA AND RADIATION TOLERANCE
-e. .

:..

, . - ~ . - -: TEST PAIEL PREPARATION DAR.,

:.?,
-

.4 o

'. t PRODUCT TO EE TESTED: nuene stig - !

*. t. TYPE SUBSTRATE: AMTM A-36 carben Steel SI2E: 2 x'4 xh"
t. SURFACE PREPARATION (Describe) : Clean-n-Strip cleaned to bright metal

.. .

.

.

. i. . PRCDCC: DAM: SAMPLE NO.(s): 7823

h. DA':2 AND TIMECURINC COMPOUND OR PRIMER APPLIED v/a
: -

.-| PRODUCT APPLICATION CCNDITIONS THICENESS TIME E DA22*

*

*E PEODUCT CODES BATCH # METICD R/M(*F)%R.R. ** (his . ) APPLIED.

.
.

-
. s

.j Front NUTEC fils 2417 Squeegee 86/73 .022 .027 9/25/80.

2102'.

*

,2103.

*: a,

c'~
' "} B2ck NUTEC tils 2417 Squeegee 84/76 '.021 .027 9/26/80

! 2102
2103-

.O -
-- ...a .

; .
--

,;: n :., . ., s .. : & , ~ . . . + -: .. :. .-.
.

..

: - t-
..
. .

,

.

,: . - - ..

: .
-

. .

. . .
.

b -

>
. :
< .

*'
,. CURING CCNDITICNS: AMBIENT TEMP. 80-90 F RE::.. HUMIDITY 70480 g:p

!

MINIMUM CURE 17 DAYS
|.i
L

~
'

' TEST PROCEDUPJ': DBA .

8 .

:.. TESTING PERFORMED BY: Oak Ridge National Laboratorieta.:g suggg.r.:.g3 10/13/80'

-

.

-
.

.
. .

e APPROVED MY:,

DATE: 1/22/82j , . . c.

o PREPARED BY: Maurine Lee
li '
1. Darz: 1/16/81

|. TEST REPORT E. : 462-1-81
,.

.

| *

, , _ - - , .- , , . - - . , - . . . - - - . , . - , , . . . - - _ , , _ _ . -n--_,_,,,,,,,..,,,,,._.-,,.n--. - . , _ _ ~ - - - .
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*
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..,
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.

J DBA AND RADIATION TCLERANCE
:
. s._
'

.

C ' TEST PANEL PREPARATION DA3. , , ,

'b L

- NUTEC #115 /'1. PRODUCT TO BE TESTED: ,

12. TTPE SUBSTRATE: ASTM A-36 Carbon Steel SI2E: 2" x 4" x s"
]

~ 3. SURFACE PREPARATION (Describe): Clean-n-Strip cleaned to bright metal. j

\
-

.

4. PRODUCT DAns SAMPLE NO. (s) : 7824

i.5. DATE AND TIME CURING COMPOUND CR PRIMER APPLIED: N/A

PRODUCT APPLICATION CONDITICNS MICKNESS TIME & DATE
CDAT PX|lDUCT CODES BATCE 4 METHOD R/M(OF) %R.E. (ins.) APPLIED

Front NUTEC #11S 2417 Suqeegee 86/73 .018 .026 9/25/80,

2102 -

2103,

* ~* '
Back NUTEC #1h.S 2417 *I'*"

2102
2103

NCTIC. #1201 1958/1959 Spray 74/78 F. .003 .004 10/1/80*

. B .006 .007

Total Dry Film Thickness Range - Front .021 .030'

Back .024 .032
,c.-

,
. .

,.

~ I.

.r i .
-

'~ ''|.] . p:4, _ *
"

.
.s.

_C. CURIM CONDITIONS: AMBIENT N . 80-06 F NL. HUMID $TT' 70-80 %

MINIMUM CURE 17 DAYS
.

.

7 . TEST PROCEDURE: DBA ,

10/13/80g. TESTING PERFORMED BY: Cak Ridge National Laboratories . gg

APPROVED: /M
O DST RE,cRT No. 4 2-81 . ,

c

o

.

. .

C

-%., ., ,,-.,,-..-----,-,,,,,.,.,,w., ,,,,~,e-,---, ,-.,-----.-..,.,-.,,-,-,,-,,--,--,..--,,...,,,,,,,m -,....---r,....-n. , ,-, -
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* ' ***.>

a u 4 .a ..z. - ... - a ;;.. . . .' : , . : -. . .s..r. ...,r.. .a

. * ~~
- -ac;. g p . . :-,.

,

. . . ...

,I - : .,
, ,

' ,.t;. DBA AND RADIATION '!CLERANCE
;

..
*

; . .

7 - .. < ff'JTEST PANEL PREPARATICN DATA ,
,.,..

.T
1 ,

, . l. PRODUCT TO.BE- TESTED: NUTEC filS |!
. . *
i . .

.

i 2. TYPE SUBSTRATE: ASTM A-36 Carbon Steel gggg, 2" x 4" xV..

[ 3. SURFACE PREPARATION (Describe): Clean-n-Strip cleaned to bright r.etal

-
. .

; .
.

:
.

4. PRODUCT DATA: SAMPLE NO. (s) : 7825-

'[5. DATE AND TIME CURING COMPQUND OR PRIMER' APPLIED: N/A
.

"

PRODUC:' APPLICATION CCNDITICNS MICKNESS TIME & DATE.

:CDAT PRODUCT CODES BATCE 4 METHOD R/M(*F) tR.H. (ins.) ' APPLIED
:
;

; front NUTIC #115 2417 Squeegee 86/73 .021 .026 9/25/8C
2102*

.

* *

2103. . <.
.

.

$115 2417 Squeeges 84/76 .018 .024 9/26/,8(
.

;. Back NUTEC -

: 2102
e 2103;g. .

. NUTEC #1201 1958/1959 Spray 74/78 F .003 .004 10/1/8(
.! .

, . . . . . , . ,,. . .
. B .004 .006

~
, ..

..
.

.

t '

, . . '
-

f

s
Total Dry Film Thickness Range - Front .024 .030;- .

Back .022 .030- . .

.. g.: -

|.
.

.

3
.

* .

'f. CURING CONDITICNS: AMB'[ENT TEMP. 7 ,- , , , ' 70-80 -80-90 0 i .

MINIHUM CORE 17 DAYS
: -

T. TEST P.*CCIOCRE: DBA

Cak Ridge National Laboratories . 10/13/80
| - I. TESTING PERTCRMED BY: DATE SUBMI N.

:

APPROVED: MN A.

*3.

.h TEST REPORT NO. 462-81
. a

!

|5
. .

.
.

e

|
'

. - - - - _ , - - - - - ~ . _ . . _ . - - . . _ - . , - - - - -..- - - , - - - - . - - . - -, - . . . . - . . . . . . . . - , . ,
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.5 . -

4 .. . .. .
-

.

u

p, * DBA AND RADIATICN "CERANE
.a .

-

d .

'. - - ' TEST"PANZL PREPARATICN CATA .

'*

~

4:,
|.i -

# *

1. PROCUCT TO BE TESTED: NUTEC 411S -

:2. TYPE SUBSTRATE: ASTM A-36 Carbon Steel SIE: 2" x 4" Xh"

[3. SURFACE PREPARATION (Describe): Abrasive blasted per SSPC-SP-10, near white blast, with
j c surface profile of 2.0 mils as read on a Keane-Tator Profile Cergarator D:.sc.

-

.)
' *

i
4. PRODUCT DATA: SAMPLE HQ. (s) : 7826.

5. CAE AND TIME CURING CCMPCUND CR PRIMER' APPLIED: N/A
2

?

PRODUCT APPLICATION CCNDITIONS THICKNESS TIME & DATT
CCAT PRODUCT CODES BATCH # METHOD R/M(OF) %R.E. (ins.) APPLIED
;
:
5 Frent NUTIC #11S 2417 Squeegee 86/73 .020 .050 9/25/SC

2102* -

*
2103 ,,,

,

. .

Back NUTEC #115 2417 Squeegee 84/76 .024 .030 9/26/8C**

*
2102

h 2103;
4.. :

q . . .. .

';
.

;
- .

(i .
.

I t
; :

' -; . .
,,

.-4
. t

> -'

.A -

. ;a '.
- ...

g . 4. ; >-- - -
. ..

3. CURING CCNDITICNS: AMB N TEMP. 80-90 Cy RE'.. HUMIDITT. 70-80I g

*
MINIMUM CURE 5r DAYS

* *'.
,

'

1 -
TEST PROCEDURE: DBAF.

10/13/80,I . TESTING PE7uTRMED SY: Cak Ridge National Laboratories DAE SUBMI M
-

..

' .* APPRCVED:
:4 m . M
.

?; . M TEST REPOR:' NO. 462-81 .(

| i. .' ':|

|5
>g

!i *

i1 -
! t .

s .
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4 DBA AND RADIATION TOIZRANCE*

.)
$

3h.I i.p EsT' PANEL FREPARATION DA M
1 -

.

1 I.
.

, ]l. PRODUCT 10,BE TESTED:
'

''
w - a3*e *

:2. TYPE SU3 STRATE: ASTM A-36 Carbon Steel SI22: 2" x 4" A".

!3. SURFACE PREPARATION (Describe): Abrasive blasted per SSPC-SP-10, near white blast, with
.
*

a surface profile of 2.0 mils as read on a Keane-Tatar Profile comparter Disc.
,; .

:

{4. PRODUCT DA3: SAMPLE NO.(s): 7827-

.

}5. DATE AND TIME CURING COMPOUND CR PRIMER"APPI.IED:N/A

PRODUCT APPLICATION CONDITICNE THICKNESS TIME & DATE.

|' CORT PECDUCT CODES BATCI 4 METHOD R/M (*F) 4 R.E . (ins.) APPLIED

' Front NUTIC #113 2417 Squeegee 86/72 .018 .026 9/25/80
2102

.
* 2103 *

. e a .

, .

Back NUTEC #113 2417 Squeegee 84/76 .'021 .027 9/26/80. ,

2102

'Lm
2103<

: . -.

..
.

, . .s < - .
, ,

.

.

.

,

t

. s
,

: .

#
e
'

.

a.h.
-- , .

...

. . . . . ..: e -
.

i. CURING CONDITICNS: AMBIENT TEMP. 80-90 07;jgj.. NCMIDITE *- %
~

MINIMUM CURE 17 DAYS

*

TEST PPCCIDURE: enA.

TESTING PERFORMED BY: Cak Ridge National Laboratories DATE SUBMITTED 10/13/80. -

|
|

,

APPROVED: JbId'

l. s,
-

,

.

TEST REPORT NO. 462-61 i1

*

4
%. . .
1*

l'
!
.

. - _ . , . . . , , - . - - _ , , _ ,v. - _ . _ _ _ _ . _ _ ._,%,_ ,_....,,,,__...._.,,.e._,,,,., m.,, ,,,m..., ,, -_ .....y_._,e _ ,,-.m ..y,,r.,w.c,,
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' . * DEA AND RADIATION '33LTRANG.,

-~% -
.. .

s
*,

'[ .

- -. .j,, TEST PANEI. PFZPARATION DATA*

,

, :
'

, .

1. PRODUCT To,BE TESTED: NUTIC #115 ; *

.-

' !
T2. ITPE SUBSTRATE: ASTM A-36. carbon Steel SIZE: 2" X 4" X5"
,

3. SUPJACE PREPARATION (Describe): Abrasive blasted per SSPC-SP-10, near white blast, with

a:.rface prefile of 2.0 mils as read on a Keane-Tator Profile Comparator Disc.
.

. .
.

.

4. PRODUCT DA"'As SAMPLE NO.(s): 7828.

55 DATE AND TIME CURING CCMPOUND OR PRIMER APPLIID: N/A

PRODUCT APPLICATION CCNDITICNS MICKNESS TIME & DA7T*

CCAT PRCDUCT _ CODES _ BATCH # METHOD R/M(*F) t R.H. (ins.) APPLIED

Front NUTIC #115 2417 Squeegee 86/73 .022 .027 9/25/8s*

.; 2102 ..

; 2103 .,,

.
.

[ Back NUTIC #115 2417 Squeegee 84/76 .015 .020 9/26/8*

.

2102- *
- 2103

' ,.s

NUTIC #1201 1958 Spray 74/78 T .003- 4 10/1/8j i, 3 .006 .007. .. ,.. .n.. . . . . . . ... c.1959'.. ' ' " ' "-

.

Total Dry Film Thickness Range - Front .025 .031*

: ' Back .021 .027
.

; ,. --

i I;
: - ;

J.h.
.. .

.'- -

. .. .c +.

y'. h . HUMIbnkl'*. 70-80'1. CURING CONDITICNS: AMBIZZT TZM. 80-90 O g

h MINIMUM CURE _ 17 DAYS
,

*

1 .

i ; -

- T TEST PROCEDURE: DBA

'

3 TESTING PERFCRMED BT Cak Mdge Nadonal Wratories DATE SUBMI N-

.

|. .
,.

.

. .

.I,_/ TEST PEPORT NO. 462-81'
.

,: i
*

t *

.b ? ! *
.
_

*
r

! .

L

':,j. .

.
,

_ _ _ . . . _ _ _ . _ , _ . _ . _ _ . _ _ _ . _ _ _ , . - _ . . . _ , _ _ _ , _ _ . _ _ _ _ _ , . _ _ _ . , - . _ _ _ . , , - , _ _ . . - . _ . . . . _ _
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,

.

-g . ,* 4 ,..

-

3
.

.* DBA AND RADIATICN TtX.ERAN 3
*

.

*h -'"hTEST PANII. PREPARATION! DATA ,

'
..

i,

!*

NUTEC ells'1. PRODUCT TC,BE EST:
.

.
.

2" * 4" *I"
2 TYPE SUBSTRA:Z: ASTM A-36 Carbon Steel SI2:-

Abrasive blasted per SSPC-SP-10, near white blast, with
13. SURTACE PREPARATICU (Describe): , ,

!.
o surface profile of 2.0 mils as reas ca a u us . .w . .... . --. -..... ___..

-

*

. *

. .

:
7829

N. . PRCDUCT DATA: SAMPI.E NO. (s) :
3. CAE AND TIME CURING CCMPCCND CR PRD1ER APPI.IID: N/A
:

PRODUC:|' APPIICATICN CONDITICNS W IC20iESS TIME & DATE*

;AT PRODUCT CODES BAICH_4_ METHOD R/M(OT) % R.H. (ins.) APPLIED
*

; Front NUTEC filS 2417 Squeegee 86/73 .022 .027 9/25/80
*

e

I. 2102
*

2103*
* * *

_ .
.

Back NUTEC 11S 2417 Squeegee 84/76 .'020 .050 9/26/80s

,

2102*

; 2103
i _.

NUTIC #1201 1958 Spray 74/78 T .002 .003 10/1/80*

- . - 1959 B .006 .007 .

: ,

:
.

!
Total Dry Film Thickness Range - Tront .024 .030*

; Back .026 .057
* s

..
. .
,
*

.

.v6 .., ,
'; *

2.h*
- ..

> .*;' .- ', ', .f ;
.

5. CURDIG CONDITICNS: AMEIINT TIMP. 80-90 F "RII.. HUMIDITr * 70-80 g
:

i MINIMUM CTRE 17 DAYS
*

' *

|
DBA

TEST Pis.t.uwE.

'.

,I . TZSTI:3G PERTCRMED BY: Cak Ridge National I,aboratories DAIZ SUBMITTID 10/13/80*

,

Ab MbAPPRCVED:
. . . ,E: ...)

t* > TEST REPORT NO. 462-81 -
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o

1-
:.

!*
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$y-( -
Manufacturer: Imperial Arialytical Chemistry Division

'-

New Orleans', LA Oak Ridge National Laboratory ;*

.Date: 11/13/80.

.

Q Report of Irradiation and DBA Testing
,. .-

'.. !
(~ The irradiation and design basis accident (DBA) tests are conducted.

respectively, in accordance with Bechtel Corp. Secnd:rd Specificction Coat-
-

,

3 ings for NucIscr Pouer PIcnes,. specs. CP-951 and CP-956 (or with modifi-
.i cations.as' noted in Table 2, DBA test conditions). The tests are designed

f. to meet the specifications set in both A.N.S.I. report N 101.2-1972, Pro-
i. .ective Coa:ings (Ecints) for Light Water Nuclear Reac*ar Cantair:nent

f Facili:les, and N 5.12-1974, Prctactive Coatings (Pain:a) for the Nuclear
< Industry. The DBA test spray solution and the test conditions are listed
.! in Tables 1 and 2. After both the DBA and the irradiation tests, the

coatings are examined for signs of chalking, blistering, cracking, peeling,;
.

delamination, and flaking, according to ASTM standards where applicable.
'

All test panels a.re ,returney to the coating' manufacturer..

j . The irradiation tests are run using a spent fuel assembly, removed
.: from the High-Flux Isotope Reactor (HFIR) at ORNL, as the source of radia-

~h . tion. These_ fuel assemblies are stored under 20 feet of demineralized
' .

, water. The fuel .is 93:; enriched U235 .as U 0s ccmbined with aluminum.3 -. :

The spent fuel assemblies are removed afte'r each 23-megawatt day period.
Irradiation is done using the gamma energy from the accumulated mixed
fission products. This more readily simulates conditions around a reactor,

than does a esbalt' source. Also,'the higher gamma activity affords-

' '

; shorter irradia, tion time to achieve accumuTated , doses. The dose rate four
.

days after removal of a fuel assembly from the rea'ctor is 1 x los rads /hr.

The fuel assembly is 20 inches high.i,-d.j20-fbotji gggi/,2Sinch!

diameter pipe, with one end capped, is used for the air irradiation tests.
The capped end is lowered into the four-inch opening of the center of the
fuel assembly. The open end, above the water level, is cove: ed with an "0"
ring sealed flange to which is attached a steel cable and an air ouflet.

hose. The air inlet is located at the bottcm of the pipe. The test speci-
mens are connected to the bottom of the cable and lowered into the radiation,

'

field. Also at the center of the fuef assembly is a stainless steel clad
j' cadmium tube used as a neutron absorber. This, prevents contamination of.s
'

the test specimens by induced radiation.t _ *
"

*.
-

Evaluated 2.. /b '
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O Manufacturer: Imoerial - . Analytical Chemistry Division
? ~0ak Ridge National Laboratory
j New Orleans, LA Date: 11/13/80'
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.1:
ORNL Log Book No. A 7562; 'A10-29-80-

..

..

Table 1. DBA solution composition, distilled water

Reacent ' Concentration
'

'*

:
6200 ppmi Boric acid, H B033

5

$.

Hydrazine, NH NH2 50 ppm2

Trisodium phosphate, Ha3PO[12H O Required to adjust pH to 9.72
.r .

i. .
- ~
.

:

;
.

Table 2. DBA test conditions
| ,:

-

.

.
'

{; Temperature Pressure
. - " ' Time (*F) (psig) Comments

.I .

i Start ~214 Autoclave preheated.
~

''' '
4

,

: 58 s 385 68 Steam injected.

5 10 min 385 7'O Pressure maintained by relief' valve. .

,

$i 4 min 385-340 70
* *

[ 6h 340 70
*

, . . ,

20 s - 220 30 Spray soluti$n added at 75"F.
'

-

Adjustidpreksur.[swi.th N ' 'L! 20 min 220-250 30 2
..

|

> , - 4 days 250 30 -

Y 'i 20 s
.

170 --15 Fresh spray solution added after-

r
LJ draining autoclave.

r 25 min 170-200 10'

-

f :
: 3 days 200 10

-

I
:
:
t * /.,,
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jl, , OAK RIDGE NATIONAL l ABORATORY

J opsnavso av

UNtoN.CARSIDE cDRPORAT1oM-
,

* . * NUCLEAR DIVis!0N
*.,

I. ., '[ "

.!
- POST OPPICE 80X X

Cast RIOCE. TEMMESSEE 37820"'
. ,

:

>! November 13, 1980
Ii
,. ,

;
;
*

..

; Mr. Gerald E. Arnold
"i Technical Representative
i Imperial Professional Coatings

'{ P. O. Box 2S077~
j Hew Orleans, Louisiana 70189

.

I
j Dear Jerry:

..

! The enclosed report contains test results recently obtained
i on the Imperial protective coatings. This test was designed to '

encompass the 385 and the 340*F envelope curves..

If we can be of further assistance, please feel free to call '
,

on us. .
..: .- .. . n. :r . . . . . ..

Sincerely,'

.

.

4/, '
.

|
-

l.. T. Corbin, ection Head
Analytical Chemistry Division'

- .

. . . . ...
LTC:dmw ;~ '
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Analytical Chemistry Division,,

di ., Ma,mtfactu'rer: imneNai _

Oak Ridge National Laboratory
Date: 11/13/80@ New Orleans, LA4

..~..w.,

:
. . .

.: x' Steel panel Concrete block
'{ System Identification _

/
A f'

115 (clean n' strip)j
.

.
..;

:
:
j' .

DBA Test Results
*

*
.

ORNL Master Analytical Manual Method No. 2 0922.
.
*

- I ORNL Log Book No. A 7562; A10-29-80
'

. '

i
i Coments

Samole No. OBA phase* .

..
,

.

Front: loss of adhesion..

i 7822 spray
% ear: loss of adhesion.' , ,

,

: .

1
Front: blisters, #2 few. 4

7823 spray
. b) Rear: blisters, #2 few.

,1 _,

'

)
.* .

- .- .,, ..,: ,
'

,

*

.
*
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Analytical Chemistry Division' .. .. . f acturer: imoerial _

Manu Oak Ridge National Laboratory. .! -
1- Date: 11/13/80

New Orleans. LA[
:

.b x Steel pan'el " Concrete block
', System Identification'

.

.

*

'.
115/1201 (clean n' strip)

.

.

.

.

. .

DBA Test Results-

ORNL Master Analytical Manual Method No. 2 0922.
'

ORNL Log Book No. A 7562; A10-?9-80
-

.

.

.

: Coments
Samole No. 08A chase .

-
.

.

Front: blisters, #2 few,
7824 spray Rear: blisters, #2 few.

7825 spray Front: blisters, #2 few. '

Rear: blisters, #2 few.-

*

.

o
; .

t - . .
c .

:

.

s
.

9 - -
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Analytical Chemistry civision *

1ianufacturer: Imoerial _

gj Oak Ridge National Laboratory
-

..
.* '

Cate: 11/13/80;; - ,-
New Orleans. LA'

,

.i .

.s,

.!O - x' Steel panel ,' Concrete block
; System Identification
,

1t.

; ils.. ~

.

.

.

:

: ..

OBA Test Results*

1

i ORNL Master Analytical Manual Method No. 2 0922.
:

ORNL Log Book No. A 7562; A10-29-80

.

I
Coments

b. Samole No. OBA chase
-

-

:
:

Front: coatings intact, no defects.'

7826 spray coatings intact, no defects.Rear:.

I , ,

i 7827 spray Front: coating's intact, no defects...

Rear: coatings intact, no defects.
1

.
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J~i ~ Minufacturer: Imoerial _

Analytical Cheraistry Division,.. ..

Oak Ridge National Laboratory
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4 New Orleans, LA Date: 11/13/80
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.

_ Steel panel Concrete block^

xSystem Identification
.-

!
? 115/1201 .

i

$'
s
"

-

. .

fi OBA Test Results

: ORNL Master Analytical Manual Method No. 2 0922.
j ORNL Log Book No. A 7562; A10-29-80

k!
3 Coments4 Samole No. DBA chase.

-
a.
;,

.! 7828 spray Front: coatings intact, no defects.
Rear: blisters, #6 few.*

**
>

f 7829 spray Front: blisters, #2' medium.
4-

f
*

Rear: blisters, #2 medium.. '
.
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'A11eastion No. 7

NCR No. C83-01986 discusses the cracking and flaking of concrete coatings systems

(NUTEC 11, 115, 1201). The disposition section of this NCR states "crading of
coatings is due to excessive stresses in the coating during drying and curing."
The allegation is that repairing these cracks will not remedy the condition which
caused the cracks.

n

Evaluation of Validity
.

The allegation as stated is true. The preventive measure to preclude recurrence
*

of this condition is the proper application of the coating with emphasis on
control of film thickness (see manufacturer's application bulletin attached).
Raquirements for control of the thickness of concrete coatings are included in
procedures QI-QP-11.4-10, QI-QP-11.4-27 and CCP-40. If the coating is

~

iinadvertently applied too thick and cracks, the inspection process notes the
problem and corrective action, i.e., rework of affected area, is taken.

.

Safety Sianificance
.

None

.

Generic Isolications on other Systems or Contractors

i

Not applicable
.

<
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NUTEC SYSTEM - FII.M THICKNESS CCNTROI.S
' r

i.
}.

Dear Customer: .

.

This application bulletin has been prepared as a reminder that stress cracking*

is possible within the Nutec 11S system if application parameters, specifically;:
; film thickness, copcoat times, and thinning are not controlled.' Cracking.'

observad to date, has been restricted to floor areas where film thicknesses*
.

have dramatically exceeded the reconenended tolerances. The problem is inherently;
difficult to detect because of the problems of accurately measuring the applied

.

thickness of a coating on concrete. Routine wet film or dry film measuring*

;, cachniques do not work on concrete. On valls,the problem is not acute because .

the coating vill slung or sag, revealing the excess very readily. ,

.

,
A. Two sites had' experienced minor stress cracks on floors, especially at

the wall floor interface where the cornors were covered with Nutec 115.
,

.j ,m,y' Both sites recognized the lack of control on film thickness and took;b
: steps to monitor film thickness, recost times, and thinning. No
j, further occurrences have been reported.
*

Numerous sites have used the Nutoc system and no cases of stress cracking*

have been reported to Imperial from Comanche Peak.. South Texas Project,.

; Riverbend, WPPS) 1. WPPSS 3. Hopeereek, Millstone, Beaver Valler, and
Shenton liarris. In addition, no cracking has been reported from the*

; many non nuclear applications in which Nutec 11S has been applied.

-I : B. The following is a review of application conditions which appear in
Imperial's application procedures distributed to each nuclear jobsite*

.

'

prior to start up apinting with Nutec system.
*|

.I 1. Film Thickness
O., .

Recommended film thickness are as follows

1.avel 1 10-35 mils.

k Lavel 2 & E0P 10-60 mils
:. ,

I:
..

| !. ,'y
. s- .,
4
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;
;
;
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2 .- Patching Voids'''

" . .
'

Nutec 115 has been recommended for patching voida below the plane of the
.Qi.

*

<.1 surf ace (i.e., busholes) measuring \" in depth and diameter. Larger1
voids up to 1" inch depth and 2" in diameter may be filled, but usually;, require at least two passes to prevent sagging. In any case, ptior to
copcoating, these void areas should be cured to the extent that a fingernail j

impression can not be left in the surface.

Note: Nutec 11S is not recommended for leveling out undulating or
very rough concrete. In cases where concrete has a very
rough profile due to blasting or bush hammering, the film

:
thickness restrictions outlined above must be observed.

l

3. Topeone Times..

.j Attached are a table and graphs which outline the cure times recommended
j' for various film thicknesses. Thicknesses above 35 mils require additional
; cure tius. Stresa cracks may occur within the Nutec 115 if the topcoat 14
: applied before the Nutec 115 his an opportunity to suf ficiently* cure through.
.

Application of the topcoat, before the recommended cure time has been achieved,
may entrap solvent within the film, especially if the 115 has been applied

,

*

at thicknesses above 35 mils. One can easily appreciate that a combination, *
'

of a high film thicknees and inadequate cure followed by the subsequent*
'

,' " swell" caused by introduction of the solvents in the topcoat must subsequently
,

be replaced by shrinkage uhich may result in stress cracks..

'N.

' O 4. Thinning.-
. .

! Haximum thinning with DL-54 solvent is 51 by volume.

:
*
.

j In summary, the cracking problema can be avoided by following the 1special
: application instructions, for the Nutec concrete coating system, which are

present at all jobsites. Particular attention should be paid to the application,
*

<, parameters outlined above. On those projecta uhere the parameters listed
above are carefully controlled, there is .no probles with cracking.

Should you have any questions concerning the topic or for names and addresses
:

of references, please do not hesitate to contact um at (504) 254-1433.
.

I ;
Si,ncerely.-

/ Ce Nd
Nutec Product Manager

:

:
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* 1. n , . y. ,

,

.,

.''h . *- HUTIC NUTEC NUTEC NUTEC DURA 7.INC AQUATEX REACTIC
'J. #6 910 811 tils 8555 s1180 t1201 /.

;*
.

.

PCT I,I2T
'

50*r 12 hrs 1 hrs 1 hrs 1\ hrs 12 hrs .N/A 16 hrs
70*r S hrs 1 hr 1 hr 1 hr a hrs N/A 8 hrs
90*T 4 hrs hr \ hr hr 6 hrs N/A 5 hrs.

__

'
.

I1733CTIO:I
TI'w~'~' o-

*

r N/A N/A N/A N/A N/A N/A 45 min.
50,F

.

70,F.
N/A N/A N/A N/A N/A N/A 20 min.

,

90 N/A N/A N/A N/A N/A N,/A 10 min.
.

.

~' ArccAT OR. o
TCPCcAT 50 r. 48 hrs 24 hrs 72 hrs 72 hrs 72 hrs 24-36 hrs 7-9 hrs, ..

'
TI.C 70 F. 12 hrs 4-6 hrs 24 hrs 24 hrs 24 hrs 6-8 hrs 4-6 hrs

', 90*T. 6 h'rs 3 hrs 18 hrs 18 hrs 18 hrs 4-6 hrs '2-3 hrs''
..

;,O *
-

.

..' # 2*iEI. CURE .
,

f,! TIME 50 r 14 dys 72 hrs * 10 dys 10 dys 72 hrs 72 hrs 10 dys
70*r 7 dys 24 hrs 7 dys 7 dys 24 hrs 24 hrs 7 dys

,', *

- 90 r. 4 dys la hrs 6 dys 6 dys 18 hrs 18 hrs 6 dys.

- -

., . .

: 6
4 ..
, . .

k

.. .

Full cure.t. Lee should be used to desarmine t.ime allowed between-! *'

*
coating and use of forms coated with #10 *

,

Addi:ional curing time shall be allowed for filr. thicknessesi,

-

.

' '

Ort Additional curine Time,
,

10 - 35 0*
115 35 - 50 24 hours. -

.

50 72 hours*
.

.

.

,> fs 3 - 10 0
L- 11 10 - 20 . 24 hcurs ,. .. y

'

,

* '
.. .

. .

..

. k
*

. .

_ _ _ , _ _ _ . _ . . _ . . _
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Allegation No. 8

4

Paragraph 4.1.3 of Procedure Number CCF-30. Rev. 11, states: " .. shadows or.
,

tight residue of primer which may remain in the profile of the previously4

prepared substrate is acceptable." The allegation questions the integrity of an
~

inorganic sinc primer which has been applied over a steel substrate with metallic
sine residue in the profile of the steel. The concern is th'at there will be
coating adhesion problems, and that the zinc is isolated from the carbon steel
substrate; thus the necessary galvanic action will fail to occur.

,

Evaluation of Validity

This allegation is without technical significance. Multi coats of inorganic zine
primers have basa DBA qualified. (See Carboline Testing Project Report 01978.1

Final Report, attached, and response to Allegation No. 9). The DBA tests for
CZ-11/CZ-11 systems indicated no failures in delmaination, peeling, cracking or
blistering. There is no question as to the ability of CZ-11 to adhere to a steel
substrate, and the attached DBA test results indicate that CZ-11 will adhere
acceptably to previously applied CZ-11. Therefore, the concern relative to CZ-11
adhering to a steel substrate with tight residue of primer is unwarranted.

9

Safety Sianificance

None -

.

j

Generic Implications on Other Systems or Contractors

Not Applicable
.

4 y
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I Performance of Carbo Zinc 11 Systems I.xposed to 340*F Bechtel
'

Tm.E: CP956-2/76 10CA Curve. . . ~

nehowvabious [-The purpose 'oh this~testbg p oject is to em
Carbo Zinc.11 systems will perfor:s in the-upcoming.340*F Bechtel CP956-2/76 -

. IOCA Curve tests at Oak Ridge National Laboratory. scheduled for early 1982.
The systems to be tested are: ,

.

1. Ic Carbo Zinc 11.6 3 mils ~ ...
. ... .. .

.

.

i

2. Ic Carbo Zinc 11 8 6 mils
-

,

. ..'3. 2c Carbo Zi.nc 11 8 3/2 mils
.

- -

44. 3e Carbo-Zine 116 5/2/2 mils
5. 3c Carbo Zinc 11 6 3/2/2 mils ,

:-
-

,.
. . 6., .1c Carbo Wald 11/le. Carbo Zine 11 S.I.5/3.0: mils . ,

'

. a ;; . %. . H ' .r. ... .. . ... .-
,

. . .. . '

.
. .

, . n
;. . ,;. ..

.

.. ..... - .,

$ .

ComN pi,,,, ,,f, to d oiss ,
'

e,
q. . . .. . . . . ., .

,.s. v..,.,. .. . . . . -. .

.
. . .

.--
:, . e. .. , . ...

.

-

.. . .; r... . ..-
.

.

,
.

t
s. . . .

.

*
t

. . ,,

|
-

.

,:. ..
. . . . . .. . . . .

.
. .

1
i .

.-
. ..

1 . . . . .. .
.

. . . ... s. ..

. .

- -
'

- -

DISCUSSICN:
-

.

.. .
-

.

. ..
.

-.
-

.

_ ' _ . -
.,

.. . .. .. .

.. .-
.

.
.. .. . . , . . . - ... . . .

. ..

.. . , ' .;.....
. . ..

.-- . - , . >* * .- .. . * . * :
. . .. .. . ... ,. u,u. .

.,.r . . , , . .. .

..:. .

. ,.. , . . . . . . . .
..

.
.

-.. . :. . .n...- .

.

. . .

. . . ..

.

. .. " . ;y
,

. :. r. 2. .. . ... ..

.
. . .. ... .. .

4.M - se. .:. s. ...:.r^: . . .;; :-:z :. . ::'L:- :: . . %. .. r......R. .-,..,g-
..

..:. i

:
. ;. .4 V. . .|:9. .. .i.E.. :.d:. '.,::

. . .

. _ .
... . . ,./;. .,... ~c; n: >,

- .

- . .
. . . . . . .

.o 4. Q :. : ::?' v' q. ,aiQ,: .. . .T.% .~ ~:.i11.:::eLu , w':;f.a|;,,~:*@?c.m,. . ..Q q .* i ..;f - *.-

... . . . . s .: y g.: .. e u>..m. . .
.. . ., ...

. . . . . . . ;**. ca s.. r.; i r,- ?. . -' 8:. . . . . _.
. . * .

.

. +'- ~- : , i{., |~ '
.h''';5 ev/.-3QC A%;;.s g ""~":,. :.

-
-

;*
%

' E . w.W' ' '*-

1
b #18 CarbOGrie esecrCh 8t. Develcptrierv t.d n uivif. = ._ . . . _ _ . ".

-

- - - - - ~ - _ . .g. , .

%%& _. _ __ ._ . - _ _ : _ _ _ - _ - ::
..?- - _ -- ,

. ,
- - - - - ~ z.n . . _ a. .R: y -.- tesvamm esmasnanna m Teono ocmasure an ein ant er ow % .t ::= mpe g

-_
-

--

$ ' ? ?~ ~

_

. _. m-



; m. '. .Q;i 4 .x;v.-; W, ,___.,
. . . . - - . . . ,; .., , ... _,. .

9 a.V .
. , 'm , . . x.; :' . f.__5, m. . . _,

- , ..., ._. . . . , .
'

. _

'.
. ,

" .

* %.. . .; c. ,
._

. _ _ . _ _ . __ - . _ ._ _

,,

-
. . i .. . -. . . . . .

~ '.' '.'"- -' '-y May- 14..iS82.~ ' ~~'.T*f?
.

-? 4--5 Testing ProjectiF01978.1.- . . .

-

:
,.-- ; .' Page:2..ig..,'' -"**

, , . '.,,.'.' Final Beport: 7' Days- , .
,

.3'
.;
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, . . . . _ . . . . .
.

. u,. . ,-- .
. . .

.

J.
. - A. Test Coupons ...-:". .-

j. '.
.

.7 %. y . . .?--- .

i:: w.,; .. .- .

,

Description: 2x4x1/4 steel panels conforming to Carboline Specification'

ST1.(See. Appendix 1) .. e .g
*

Surface Preparation: Gritblasted to SSPC-SP 10-63 with a 1.0-3.'0: mil profi]-

. Abrasive liedium 50/50 mix of GTH #40 grit and 5230 shot.. - .
..

Note: Before priming, the coupons were vapor degreased. -

- ,

*

B. Systaes Testad e
Dry Film.

System N"=4ng Thickness-

Number Coatina System Color Batch No. Th4nner Ratio Ranze
.. . .

1. Ic Carbo Zine 11 ' green A: 1E5640M f33 - 10% 3.0-3.3 mils'
. '0300 B: IE23882 1A2473M-

,

2. Ic Carbo Zinc 11 green A: 1E5640M f33 10% 6.2-7.3 mils
0300 B: 1E2388Z 1A2473M .

.

3. Ic Carbo Zinc 11 green A: 0J5543M #33 12% 3.1-3.4 mils
0300 B: 9E16832 CD3885M

.

--

. . . . . . -

. .. .

Ic. Carbo Zine 11 ' green A: 1E5640M ' : f33 50% 1.6-2.8 mils
0300 B: 1E2388Z IID964M. .

- ,,

~

. 4. Ic carbo Zinc 11 green A: IE3640M f33 10% 6.4-7.0 mils
..

).. 0300 B: 1E2388I 1A2473M*
- . . . . ..

.. . ..
.

Ic Carbo Zinc 11 3reen A: II5640M #33 5C% 1.9-2.5 mils
0300 B: 1E2388Z 1A2473M

.

Ic Carbo Zinc 11 green A: 1E5640M f33 50% 3.5 mils
,

0300 3: IE23882 1A2473M'

1

5. Ic carbo Zine 11 green A: 0J5543M f33 12% 2.8-3.3 mils'

0300 B: 9E1683Z CD3885M

Ic Carbo Zine 11 green A: 1E3640M f33 50% 1.6-2.0 nr41 r
0300 B:'1E2388Z IT0964M

Ic Carbo Zinc 11 greed A: IE5640M #33 50% 1.7-2.0 ni41=
0300 B: 1E2388Z 170964M -

6. ic Carbo Weld 11 gray A: CH2879M #33 5% 1.7 mils'

0700 B: 1E23882 1A2473M.
. ,

Ic Carbo Zinc 11 green A: 1E5640M f33 50% 3.0-3.5 mils
i

'0300 B: 1E2388Z 1A2473M
-

.
. ... -.. . . - ... .... . . . .

., . .. - Q:.~.a
' '

. ' '. , < , . . . . ,, . 3. .. :f.~, -- y< .. :'.,..;....' ..., .Y ..:, . s ..
. .- . .....

.

....3
.

, . [. .. . . s; -,.. ._
.

r...
* , , . = .. . * r, .. y .*...* s. ' '* n. ~. .. . . . . .

. .,. ,.. ,.
.

.. .. ,. . .a... **

| j. .* ... .
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u ... . -
Pase 3

.i."" Final Repcrt: .T Days. 5.*c., , , ' ' . .~ * . ' - ~.'. ;~c' . -.

g .-........--.-..:.._-;.-
,

- - )?- r . : ... ..-..m. . .e. ..
..

. .. .. .

. Q., L.F.( .
. . . . .>-.:- .

- ,-
.. . . .,-

.
. t

.. . . ~ '
-

C. .. Cure Schedule -
' ' , .p.

.!
v . -. .,, '

System - Temperature Humidity-
.

Number Coatina System ~ime Range Rante-
.

*
'

':
..

1. - .2c carbe Zine II. 2 aanths, 22-83*T 21-97%

.
2 weeks-

.
. ..

2. . Ic Carbo Zinc 11 7 months, ~22-83*T 21-97% j

i veeks
. .

3. Ic carbo Zine 11 7 sonths, 21-91*T 10-97%*
.

12 days
..

.

Ic Carbo Zinc 11 2 months, 22-83*T 21-97%
- 16 days .

4. Ic Carbo Zinc 11 1 month 26-86*T 21-97%
Ic Carbo Zinc 11 24 hours 70-76*T 39-41% .

Ic Carbo Zinc 11 34 days 22-69'T 28-97%
~~

5.-- Ic Carbo Zine 11 7 modthsT ~ ''21-91*T' .10-97%'~
.

12 days '

.,.IciCarboZinc.11
'

* 2- hours
~ 75-79'T 55-60%g3-

'1c Carbo Zinc 11 2 =onths, 22-83*T- 21-97%..

15 iays - . ' - .-

f., ,.
.

. - . . . _ '.

%- 6. Ic Carbo Wald 11 2 weeks . 28-69'T 29-97%
'. 22-68*T , 28-97%,Ic carbo Zinc 11 20 days -

-

. ,
,

..- ,. -
j

*D. Ernosure .

. .

Bechtel CP956 (2/767 Luca he
'

1 Time-Temperature-Press:re curve -

Time Ta sersture* Pressure *' *

Initial i-lient Ambient -

Initial to 6 hours 3-2*F (171*C) 70 psig
'

2!?T (121*C) 30 psig*

6 hours to 96 hours --

96 hours to 7 days 2 3*F (93*C) 10 psig.

*

*These are theoretical val:ss. The next page are graphs of
the theoretical and actual DCA temperature and pressure
enzves. The data for the z:tual LOCA curves are from the
chart. recording for this ts.st, found on page 97, Lab . Book #230. .

. . .
..

.
..

* *

2. Vater thhtry.-.

.. .
. . . .

.
.. ~ .-

..~
. . . .~ . .

.' . ,],' -

. ,

. .

.$. . .Q.
,* .

Deion' zed vater pH = 7.2 ..., E. - - -

..

| i '* "

.. i's.% R.j. ' ;4?E *r: - - ' 6: h ;=%. :. . .i ' u ..
..

- '~''I ? ~ ~.
' *

.

~
. .

'
-

.

.. . . . .

("~ .' . ;.; ,Noce: j'.A' ll test pa'nels were sus;a:ded in;theNapoe' phase of test. . , '
- , . . ,

;w m. : ~: ,.Q 4.:;.;.::-wq .c .M...,.... ..:. ,...:,. .. .. :.. n .' h.,.. * . p t: -. g.;..... .. . . ~ . - ..

. y. =3
.

.
.- -

.,. . . .

:+ . h_ . . . _. : :.kh -INi
.

., ...

. b. ~"'' r 5 MM

n~ .t .? W h % M- m e m g ij a i m $ s) ,mW._ _- _
_ . _

.. .. .. . .
_ _ _

_ -. __ m
_

-

.5, ? .A .' ' ~ Y7'N.- .J%'~ j
~

Zj 3 f[; "' M
'

_ _ ,

. - . _ _ .
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IDCA Gradinst Procedure-
~ ''

' . ~ ~ -.; ..
. . '

(As m D3911-60
-

. .. ,

.
.

. . .

The test coupans are examined and evaluated within 4 hours after !
.

- removal from the test chamber for the following coating defects:.
.

*

D.1-htion - report extent.
* Cracking - report extent .

Peeling - report. extent
Blisesring - report in accordance with Asm Method. D714

.
.

.

.

Key to Svmbols in Results

3-blistering
'

CD-coating discoloration
F-few -

. .

-
. .

. .
.

Y
.

. .
.

..
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.
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Other.N k b
l i l' .

,

Dry Film
-

'l'erformance u<Pagel Identification:
and Coating System Thickness (nils) Delamination Cracking Peellug Blistering CharacLaristi,cs, ,{

;; 4

. Y, fh
'

* '

IAg Side A - ..'
,

* Ic carbo Zine 11 - 3.0 none none none none CD W'

|
, -.

i .

Side B t,: Y I.
'

'#'

,

f ,iA:
-

.

i Ic carbo Zinc 11 3.3 none none none none > CD A '

,|
-#e h u ' d ;

.
. . ,

i ty j v2A; Side A
Ic Carbo Zine il 7.3 none none none none CD . , 1.6 f

-

i .

.....m.. 4 s
' ' ; 'YiIg | 1

[|, '!
iiZA aide n

.

6.2 none none none none
. ,

.
8 . CD it FI. I '

I''' ic Carbo Zine 11'

| |*

'N*, f
- !

,
,

3As side A
~ * * -

'
.

.
' '

L'f Ic carbo Zinc 11 3.4 none mone none none .. j ;|-

S |ic Carbo Zinc 11- 1.6
~ *

*

. * 5.0 , ],
,

, . ,

'i
| :i

,

' " '

L 3A; Side B ,'- .
;

'

(. . Ic carbo Zine 11 3.3 none mone none none .- . . i. , - n

2.6 . 4,;,

.'[.~.iccarboZinc11:
,

333 Side A
' - [,ff,e

~ fi"' ? i.-

1'[f Ic Cetbo Zinc 11, . 3.2 mone
, , q, j,, { CD ,5
, ,

none none . . i
*, ,

none m

-
- , 'g h gg ;l'y.}cCarboZinc11. 2.8 ', . ',

. ...._
e

6. -
. , ,_

. . .

j.|g/9 [~'-' '' ~ '
-

,sas,_ side s ...,f* , CD
.! # Ic Carbo Zine 11 3.1 none none none none .

l' ,, I5
,

*

,'i.':t/;.')'d Ic Carbo Zinc 11 2.0
'''

f.- r , 5.1 ..

I

. |- ' , -, ; .

; ii'y't i j i

*
;.r

e. - -.

'

* v.
.

b i's .. . , .. . ,, ,
' J ".

. ,

g - - -
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gy - t . . .

> Performance' : i ::
fi~catiisi - Dry Film *

. '

g.
d[. ting System Thickases (mils) Delanimation Cracking Peeling Blistering' Character (stics... i:

| W,'.3 '
. . . . . . .:e !' c.;l, '

ide%A' gig ~ Zinc ~ll'3 Carpe 6.4 name mens - none . none CD II* 1.1
* - ' ''

-

. ~ ej 1-)
c] Ca'abe.-Zine 11'. 1.9 -

.
.,

, .3 , ( / ??2.Carbe Zinc !! , 3.5
, -

.
.

'

-
. *'i g jiLLf g. ,. . ,

11.8 .

., - ..,s _

, ,-,.ME WJ.-
-

[.}~
- -

,
<

! .) I *.
- 7.4 Fress edge pone nome pone CD , . ,

. ]|* ,

3, Cgebe 2ine 11, ,

p: j ;
- -

i ! Carbe.stine,Il .' 2.5 spreading 1/2" , .a,.
'sete plane prea, . . :Carbe.Zine 11 3.5 - . .

*

j; . '.. . 13.0 - . . -
- ..

, .

4 .

. '. i 5
.'qide.5Ah'Zine11'

- ..

'
* -

1 CerFe, 3'. 8 mene mene none nome CD ,!
a ... ~*

*

p,gt! !:,

I Carbe-; Zinc.11 1.6
- -|! ..

.

,

1 Carbe Zinc *1l - 2.0
~

- . - ,

g TI - . .s. '.i.

,
, |- ;.

.

,

.. . 8

1 Carbe Zine 11 3a3 mene some nome mens CD
'

). Sidp*jBfg p i f.

- . .
-

- -
'

,

.l.
4

-

|
12 Carbe*2inc.11 ,. 1.7 .

,

!,
'h,t

.

1: Carbo Zinc 11 2.0 .
,

7.0 -
-

:
1*Mk -

- . .
n . ., "'

i
-

. .

o4:
i

1 Sid6Afx. - .- ~

none CD a3.1 nona peas none ,

Iq(carbeZinc11 j' '

1 Carbo Zinc 11 2.0 .
.,

|

..a sj !.ip.

- -

!!:"Carbe 21mc II 1.7 .. .
.

| b
,

'- 'E8 -Q.;ISitt? - .

i
. .. , -' w.'

.A ;,

. . .

. ... . . ,

4, *

| |e..
< " ~

* . s

| 'l
i'

f''
i

*.

|
,. ~
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tr e' t.
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rea. c. ;
#q... .cr rum , <. .

.

g ting,3yst.m ,,g Thickness (alls) Delaminatise Cracking - Peeling Blistaring Cha racteristics '.'.| ,4 , .;. ,.,
,

f 1, f t:
p .ted{n yp ,,,. . .

-

..
. ..

'

) )||
'

.. .. . . .
-

-

,,3
-*

, 7
'

le Ce . Zinc-11 2.8 . mese some - none #2F-R CD - !>

C
-

j . ' '!
..

b '
-

*

s' 1.1i Ic carbe Elec 11 . 2.3 . .
--

s, (F, :led arbe Zinc 11 - 2.s .

: ..~. , a -
. ec,.

-

.
.

. a

"'t!!!N."Pii-
~ L ;~

! t' -i.1 e
-

e e C.,

9.
:-

C.r.o,. u.a. u ,. . 3.s . . . ... .. . . .. ..

.s. s<,
f. i ., ;- i :y -

,

, ) s, ,

sidelt m*~. .. ..
. -

.
.. ..

.

-
. .

i,, y:-
- -

. .,

Free edge mene sene some CB ,' j |* ( .7I e cerYe' lield 11- 1.7- -

, "[.j,8 '
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Carboline Saecifiention C31
,

! - ,
.

Preparation af Concrete Soecimens.
<- ' . ..

' concrete composition -

'

Cement,AST5f' , Type II. I,ow alkali
Gravel, ASTN C33, size 3/8 inch .

-

Sand, ASTM C33
.

* Air entraining admixE.gre,, ASTM C494
- < -

Water reducing ad=4*"' e- *

ASTM C260

Pozzolans, ASTH C618 Water - D-=4nas-=14-ed (odistilled water
-

,

. Concrete Precortions ,'

~ .

Cement, 7 sacks per cubic yard
Sand-Gravel ratio, 55 sand, 45' travel by volume-

Pozzolans, to 15 percent replacesenc.of cement'

.

Ai.r entraining admixture, 4-7 percent ,

-

-

-- ,

WetEE' reducing ad=4*m, as per ==nnfacturer's instructions '[,,.['
~

--

,

' - --
.

..,.

-

. ..Water .to produce a 3 inch slump./ x , ., ,,

\, . . . . .

j
'

Precaration of Test Spec 4=en:./ '\.
-

.. q.
.< s

-

.

Make and cure the specimen'according to ASTH C192, except that no form oils may
be.used. . The face to be.rtasted. shall be composed to the form to s4mn1=te
poured valls and the voo'd traveled surfaces:'. Broom finish top surface to
simulate floors. No , test face shall be saw cut. M2en applicable, concrete
enring agents compatible with the coating systes shall be used.

. 1
'

Panels: \'

.

The size for concrete p=nelt shall be 2 by 4 inches by 2 inches thick i 0.2.

sinches. \-

Curine Time:

Before concrete spee4=-" are coated, they shall be cured a minimum of 28 days
in accordance vit.h ACI 301, " Specifications for Structural Concrete for
Buildings." If a concrete curing primer is used, it shall be applied on the
concrete within 24 hours after removal of the forms.

. .

- 2~.. Carboline SoecifieAtion STI . ' , ,
--

..

. Steel Test Soecirxus --
.

'. . ' . . . ,. ..;,.. . ,.b' .
. . . -~;:_

._

-
.

*
.-

. . ~
~ ' .. Panels: .The size for carbon steel p=nele shall be 2 by 4 inches by V, inch

.

(.2 thick i 0.1 inches with rounded edges and- corners.I..The steel for each specimen -r.' c. -
'

,.

',".y'~pshall meet the requirements of ASTE A36, " Standard Specifications for'

: "' - ~ ,T.s,2. ,.+h : .;; j .s.y. ,

.s

.y,3 .M.fStr.uctural Steel."... p.:.qq.!$- i ~~;.Q1ael- ^ , ' - -
'

.;. .c ' .

D.- w . - ..% . ..g g., ,,..A . . v. < .; _A .#. .g.p - .

4idh N7. .
-

'.' .
, _ ff-E T M f h __ .

,_ %,
*

_ .QW = ?;;. ?-.t91
..

~ ' "
_ -___=._um~x- _ _ _ __% m-wn , _ _

S.5w.5:=-w. , -t.- ;
- _ _

-
-

7- uum _ _ - ._%. _

-M -- M ^ f *< $-mm. - _" n_
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Allegation No. 9- '

It.is alleged that three coats of inorganic zine primer have been applied at
Comanche Peak to obtain the required dry film thickness. Paragraph 3.2.4 of
Instruction Number QI-QP-11.4.5, Rev. 27, states: "Only two (2) overcoate shall"

'

be applied." It is alleged that this system would lack chemical attraction or
,

. intercoat adhesion with itself. Is this three coat primer system qualified, for-'

eneple for environmental (irradiation) conditions and DBA conditions, under ANSI
.

N101.2-19727 This is another example of the coatings systems not being

| qualified. .

.

.

Evaluation of Validity
*

.

!
- It should be noted that the application of three coats of inorganic zine primer

is fully consistent with QI-QP-11.4-5. An " overcoat" of primer is a primer coat'

to a 'talapplied over an existing coat of primer; "two overcoats" would amount
- of three coats of primer.
,

.

CCP-30 and CCP-30A are the two application procedures used at CPSES for Carboline

and Amaron. inorganic zine primers, respectively. Both systems described in the
two procedures are DBA qualified in accordance with ANSI N101.2 and are in
accordance with the manufacturer's recommendations. Multi coats of inorganic

zine have been specifically qualified by both Carboline and Amaron. (See
'

attached Carboline Testing Project 01978.1 and 02182, Ameron Report TRC-089-03,

and response to Allegation No. 8).
4

Safety Signific.ance

7
..

None

Generic Implications on Other Systems or Contractors
..

*
t

4

Not applica'ble
!

. . . _ . . . _ . _ . , ...- _ . - - ._ . - . . . . - . . ,
-
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p , Final Time 7 d*75 Date cf Grod.%: December 22, 1981
'

, , , , ,

Requested by: Mr. D. W. McBridel Tote! W Test Duration 7 days - '

t -

Performance of Carbo Zine 11 Systems Exposed to 340*F Bechtel
Till.E: CP956-2/76 LOCA Curve.

' ~

PURPOSE- The purpose of this testing project is to determine how various.

Carbo Zine 11 systems will perform in the upcoming 340*F Bechtel CP956-2/76
.; LOCA Curve tests at Oak Ridge National Laboratory scheduled for early 1982.

The systens to be tested are:
,

.

1. Ic Carbo Zinc 11 @ 3 mils .

2. Ic Carbo Zinc 11 9 6 mils ,
,

'
. 3. 2c. Carbo Zinc 11 9 3/2 mils - *

.

4. 3e Carbo Zine 11 @ 5/2/2 mils
5. 3c Carbo Zine 11 @ 3/2/2 mils
6.; Ic Carbo Weld 11/le Carbo Zine 11 9 1.5/3.0 mils

.

:

) CONCLUSIONS: Please refer to "Results".
. >

,j
- . . -

v. . .
.

,4.. . ,,
.- -

.

'

. ..

.

. .

.

. .'
'

- . .
.

.

'

1

|
-

.
.

. . . .

s

.

.

4

i DISCUSSION:i

1
i 1

| : ..

.

.

~

. .

~

. .

,

I .

1 !

4
* (,

G
i

From the Ccrboline Resecrch & Deve!cpment Lcbeiviuy j(
j 1he sectnces dam asrwed are true and occurere so the test erour t.c_.w.

~

' car *boline,
; h. no guarorvee et occuocy is own er improd.

i
. . . . . . . . . . ..
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.. .

,
.

, . . . . ... . . _ ..:..<. r. ... . . - .

, ,

'', f; A. Test Coupons ;
,

.. - , .. 4_..
_

.

,

''t Description: 2x4x1/4 steel panels conforming to Carboline Specification
]] , STI (See Appendix 1)

.

e'.

~

: Surface Preparation: Gritblasted to SSPC-SP 10-63 with a 1.0-3.0 mil profi]
,,} Abrasive Medium 50/50 mix of GTH #40 grit and S230 shot. -7 ,

Note: Before priming, the coupons were vapor degreased.,

:
', B. Systems Tested'

Dry Filmi .

System Thinning Thickness-

j Number Coating System Color Batch No. Thinner Ratio Range

4 1. Ic Carbo Zinc 11 green A: 1E5640M #33 10% 3.0-3.3 mils
. ' ' .

- E- ~0300 B: 1E2388Z 1A2473M
.

2 2. Ic Carbo Zinc 11' green A: 1E5640M #33 10% 6.2-7.3 mils
~. 0300 B: 1E2388Z 1A2473M
.;

: 3. Ic Carbo Zine Il green A: 0J5543M #33 12% 3.1-3.4 mils*

j 0300 B: 9E1683Z OD2S85M -

n
Ic Carbo Zine 11 green A: 1E5640M #33 50% 1.6-2.8 mils.

.,; 0300 B: IE2388Z IF0964M
.

,

" 'i .rs
~

0300 B: 1E2388Z IA2473M . .

. 4. Ic Carbo Zine 11 green A: IE5640M #33 10% 6.4-7.0 mils
.I :- )

'

,
,

'

Ic Carbo Zinc.11 green A: IE5640M
. 1A2473M

f33 50% 1.9-2.5 mils
0300 B: 1E2388Z

. ..
.

*!
. :t Ic Carbo Zine 11 green A: 1E5640M #33 50% 3.5 mils

,
' 0300 B: 1E2388Z 1A2473M
, . . ,

5. le Carbo Zine 11 green A: 0J5543M #33 12% 2.8-3.3 mils.!
' '.i ~ 0300 B: 9E1683Z OD3885M

*

'l
j Ic Carbo Zine 11 green A: 1E5640M #33 50% 1.6-2.0 mils

: 0300 B: 1E23882 IF0964M
:

} Ic Carbo Zinc 11 green A: 1E5640M #33 50% 1.7-2.0 mils
0300 B: 1E2388Z IIO964M

'

: .

4

,~ .; 6. Ic Carbo Weld 11 gray A: 0H2879M #33 5% 1.7 mils
- 0700 B: IE2388Z IA2473M,

,

.) Ic Carbo Zinc 11 green A: IE5640M #33 50% 3.0-3.5 mils>

: 0300 B: 1E23882 1A2473M.

'
i .

*
4

"' e

:|
t

, -i, ( - ' )
'i

i
.. . . . .

'

. ,, . , . , - . , , , . , - . - . , - - , - , ,,, , ,v, ,,n<
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i c. . . :

'c Y C. . Cure Schedule .
- -

. ~p System Temperature Humidity-

1' Number Coatina System "ime Ranae Ranae
. . , .

!
. '!' 2. ..Ic Carbo Zine 11 2 months, 22-83*F 21-97%

}i 2 weeks -

,

* 2. Ic Carbo Zinc 11 2 months, 22-83'F 21-97%
2 weeks.

-| .
.

3. Ic Carbo Zinc 11 7 months, 21-91*F 10-97% .

12 days. .

t . .

l Ic Carbo Zine 11 2 months, 22-83*F 21-97%
16 days ..

'

. 4. Ic Carbo Zinc 11 1 month 26-86'F 21-97%.

]' Ic Carbo Zinc 11 24 hours 70-76*F 39-41% .

; Ic Carbo Zine 11 34 days 22-69'F 28-97%
i
.

5. * Ic Carbo Zinc 11 ' 7 sonths, ' 21-91*F' 10-97%
*

12 days
Ic carbo Zinc 11 -2. hours 75-79'T 55-60%.

| Ic Carbo Zine 11 2 months, 22-83*F 21-97%
'"1 15 iays

h) ~i
6. Ic Carbo k' eld'11 2 weeks' 28-69'T 29-97%

. ! Ic, Carbo Zinc 11 20 days 22-68'F 28-97% -
-"

N
~

']
.

~' '' *

Bechtel CP956~(2/76) LOCA" rve
| | 1. Time-Temperature-Press :e Curve
I

'. Time
' Ts=cerature* Pressure *

;

k Initial
' i-lient Ambient

"
Initial to 6 hours 3-2*F (171*C) 70 psig

| 6 hours to 96 hcurs 22 'T (121'C) 30 psig

|- 96 hours to 7 days 2 3*F (93*C) 10 psig .

*These are theoretical val ss. The next page are graphs of
the theoretical and actua; ~.0CA temperature and pressurej

~ curves. The data for the z tual LOCA curves are from the
..: chart recording for this tast, found on page 97, Lab Book #230.
-s

f 2. Water Chemistry
" ' Deionized water pH = 7.2

Note: All test panels were sus a ded in the vapor phase of test. .

)
4

- -
. . . .
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*
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-j The test coupons are examined and evaluated within 4 hours after ;-

~
,

j removal from the test chamber for the following coating defects:
:s

Delamination - report extent*.
Cracking - report extent-

Peeling - report extent
Blistering - report in accordance with ASTM Method D714

1. -

,

,

,

2

.

Key to Symbols in Results*

-

.; B-blistering
CD-coating discoloration-

F-few -
3

. .

.
*

-

.

". y

,,.
.'

!.
; . . .

.< ~ = - ,
.

,

l

' '

,

:
.

3
i

e.6

# .

.

O

a

1
.

.

.

.

: .
-

,

,~ ,
,

' -

..~,4-I .'

~. . .). . .

|
*

.l
.3

1
4

)
l.. . (
'_. '

. - -- .x z - -- v . =.- ..p- - . , - s s _-- . - - . $- .
m a. -

'^
' .w ... . . . ,

, - - - .
...

-f.- . -. ,
.-

- ~ ~ . - - - . , . . - - . , - . .
- - - . . ,



___ _ _ _

i-
'# i s., - 4

'

i,

,

H:y 14, 1982 i
di Tac,tirs Pedict: C1978.1 - a

}jl (F.ix.ol RIports 7 d;ys - P:ss 6 h
.

.

|:6

, ' RESULTS ;4,

' .: . it, f*

,

.
l .

M, ' - Other,

,Q ' P:nel Identification : Dry Film Performance
e .1 cod Coating System Thickness (mile) Delamination Cracking Peeling Blistering CharacLdtistics

,

-:
*

et 1A; Side A
f.Q,j'

|"
Ic Carbo Zinc 11 3.0 none none none none CD

(ft
?

1A; side a -
'

3,[ Ic Carbo Zinc 11 3.3 none none none none CD
..

@
. '2A; Side A

9|;
- '.

3 le Carbo Zinc 11 7.3 none none- none none CD'''
.

=:s
i Y

;. ,, - 2A; side.B
'

,-

p( ' ic Carbo Zinc 11 6.2 none none none none CD -

,

9 f .*
?h $
5 -| 3A; Side A ' -

.
'

id Ic Carbo Zinc 11 3.4 none none none none- CD-

,
'"

; ic Carbo Zinc 11 1.6

i, ,;. 3 0 : 5.0
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APPENDIX 1
'

>-

,

Carboline Specification CBI ,

* f
'Preparation of Concrete Specimens: .

.

4
, ,

'

Concrete Composition
.

.' \
Cement, ASTM C150, Type II. Low alkali
Gravel, ASTM C33, size 3/8 inch'

,
'

Sand, ASTM C33 s

'Airentrainingadmixkre,,ASTMC494 *
Water reducing admixture

ASTM C260

Pozzolans, ASTM C618 Water - Demiceralized (a
t

distilled wa,ter
.

. Concrete Proportions .

* Cement] 7 sacks per cubic yard
Sand-Gravel ratio, 55 sand, 45' gravel by volume .

Pozzolans, to 15 percent replacement.of cement
*

. Air entraining admixture, 4-7 percent.

WetTE reducing admixture, as per manufacturer's instructions
Water, to produce a 3 inch slump .,

' -',. -,-,.,

Preparation of Test Specimen:/

Make and cure the specimen according to ASTM C192, except that no form oils may-;
'; be'used. The face to be/ tested shall be composed to the form to simulate

poured walls and the voo'd troweled surfaces: . Broom finish top surface to
simulate floors. No , test face shall be saw cut. When applicable, concrete'

curing agents compatible with the coating system shall be used.
*

/
Panels: /

) The size for concrett panels shall be 2 by 4 inches by 2 inches thick i 0.2
inches. N,

Curing Time:

Before concrete specimens are coated, they shall be cured a minimum of 28 days
in accordance with ACI 301, " Specifications for Structural Concrete for
Buildings."' If a concrete curing primer is used, it shall be applied on the
concrete within 24 hours after removal of the forms.

Carboline Specification STI

. Steel Test Specimens

Panels: The size for carbon steel panels shall be 2 by 4 inches by ir, inch
- thick 1 0.1 inches with rounded edges and corners. The steel for each specimen
(,.):, shall meet the requirements of ASTM A36, " Standard Specifications for

.

;
i Structural Steel".
|

<
.

I f

i (
- ).

.
.. .. . . . .. . . . . . .

**
. . . . . . ._- - m- . _ _ . ** ** " * * * " * * ' " * * * * ' ' * " * - * * " " *
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,S . Manufacturer: Carboline Analytical Chemistry Division
,

-

f .

.

Oak Ridge National Laboratory
,;! St. Louis, M0 Date: 10/27/83

d
tj

. . i,
i REPORT OF IRRADIATION AND OBA TESTING ;'

:t
The irradiation test is conducted in accordance with American Society

. for Testirg and Materials (ASTM) Standard Method 04082-83. The design basis>

.', accident (DSA) test is performed in accord'ance with ASTM Standard Method
03911-80. The tests are designed to meet specifications set in both ANSI

'- report N101.2-1972, Protective Coatings (Paints) for Light Water Nuclear
Reactor Containment Facilities, and N5.12-1974, Protective Coatinos (Paints)
for the Nuclear industry. The DBA test spray solution was distilled water.

- The test conditions are listed in Table 1. After both the DBA and
irradiation tests, coatings are examined for signs of chalking, blistering,
cracking, peeling, delamination, and flaking, according to ASTM standards
where applicable. All test panels are retu rned to the coating
manufacturer.

,

.

The irradiation tests are run using a spent fuel assembly, removed from
' - the High-Flux Isotope Reactor at ORNL, as the source of radiation. These

fuel assemblies are stored under 20 ft of demineralized water. The fuel is*

.
93% enriched U-235 as U 03 8 combined with aluminum. The spent fuel as-
semblies are removed after each 23-megawatt-day period. Irradiation is done
using the' gansna energy from accumulated mixed fission products. This more
readily simulates conditions around a reactor than does a cobalt source.
Also, the higher gama activity affords shorter irradiation time to achieve,

f accumulated doses. The done rate four days after removal of a fuel assembly
.

3

L ', i from the reactor is 1 x 100 rad /h.
71.
"^ The fuel assembly is 20 in. high. A 20-ft-long, 3-1/2-in.-diaceter

pipe, with one end capped, is used for air irradiation tests. The capped -'
.; , . . . - end is lowered into a 4-in. opening at the center of the fuel assembly. The

open end, above water level, is covered with an 0-ring-sealed flange tom:
- ; - which is attached a steel cable and an air outlet hose. The air inlet is

located at the bottom of the pipe. Test specimens are connected to the
|'

-

| q bottom of the cable and lowered into the radiation field. Also at the,

! i
,

; center of the fuel assembly is a stainless steel-clad cadmium tube used as a
neutron absorber. This prevents contamination of the test specimens by
induced radiation.

i

..
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~
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~

Manufacturer: Carboline Analytical Chemistry Division''

,

Oak Ridge National Laboratory'" .

.
St. Louis, M0 Date: 10/23/83

,;

.:1 ..
.

[ ORNL Log Book No. A9675, A10/20/3 t
,.. .

.

Table 1. DBA test conditions

. Temperatere Pressure

.,
.

Time / F) (psia) Comments

f

Start 170 Autoclave preheated.
,

20 s 340 70 (10 s) Steam injected.

5 min 50 s 340 70 Steam turned off.
6h 340 70 Pressure maintained by relief valve.

.

20 s 220 30 Spray solution added at 75'F.

15 min 220-250 30 Pressure adjusted with N -2
. 4'd 250 30

l 20 s 180 -15 Fresh spray solution added at 75'F';
after draining autoclave. -

' ''
,

10 mir: 180-200 10-

,_i
e: 3d 200 10,

End o' testf
,

,

: .

.

Evaluated / I& D/.
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$ Manufacturer: Carboline Analytical Chemistry Division
-

*

Oak Ridge National Laboratory-

. . .

'{.4
St. Louis, MO Date: 10/27/83

c.:1
~4
*

. ' Carboline Testing Project #02182 ,

. .:
'

SYSTEM IDENTIFICATION x Steel panel Concrete block
;

''
ic Carbo Zinc 11

:

,

RADIATION TOLERANCE TEST

ORNL Master Analytical Manual Method No. 2 0921; ASTM Standard Method
04082-83; ORNL Log Book No. A9675, A10-13-3.

~

Initial dose rate: 1.35 x 107 rad /h

Test conducted in: x ai r water'

.

'

~~
; Ory Film thickness

.i Sample No. (mils)* Cumulative dose Test results
y..

"; 1 2.5 1.0 x 109 rads Coating intact, no
defects.-

._

2 2.6 1.0 x 109 rads Coating intact. no
defects.'

, _

3 2.8 1.0 x 109 rads Coating intact, no
defects.'

-

~[..- 4 2.8 1.0 x 109 rads Coating intact, no

i defects.
9 3.8 1.0 x 109 rads Coating intact, no

defects.
10 4.3 1.0 x 109 rads Coating intact, no

defects.'

11 4.5 1.0 x 109 rads Coating intact, no
defects.

12 3.8 1.0 x 109 rads Coating intact, no

I defects.
.

.

; * Dry film thickness values provided by Carboline

d M
.
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-
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U Manufacturer: Carboline Anaiytical Chemistry Division1
t .

nri
Oak Ridge National Laboratory

jh St. Louis, M0 Date: 10/27/83

a .

Carboline Testing Project #02182-

4 .
l

SYSTEM IDENTIFICATION- x Steel panel Concrete block
.

. Ic Carbo Zinc 11 ,,

- RADIATION TOLERANCE TEST .

ORNL Master Analytical Manual Method No. 2 0921; ASTM Standard Method
04082-83; ORNL Log Book No. A9675, A10-13-3.

Initial dose rate: 1.35 x 107 rad /h

Test conducted in: x air water.

:

:
4

Dry Film thickness
Sarrole No. (mils)* Cumulative dose Test results

%;
~'; 17 5.8 1.0 x 109 rads Coating intact, no

: defects.
18 5.5 1.0 x 109 rads Coating intact,.no~'

defects.
19 6.0 1.0 x 109 rads Coating intact, no

defects.
20 5.8 1.0 x 109 rads Coating intact, no~

'' defects..

.

.

.

* Dry film thickness values provided by Carboline
,

Evaluated h/At #.t'

Approved .

. . .
t

-;
.

. - . . , . - - . . . .. r- .-
_

m. -. - _. . ..
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Manufacturer: Carboline Anaiytical Chemistry Division
.

i Oak Ridge National Laboratory
St. Louis, M0 Date: 10/27/83

'! ~ '

Carboline Testing Project #02182;

SYSTEM IDENTIFICATION - x Steel panel Concrete block '<

2c Carbo Zinc 11

.

.

RADIATION TOLERANCE TEST
'

ORNL Master Analytical Manual Method No. 2 0921; ASTM Standard Method
D4082-83; ORNL Log Book No. A9675, A10-13-3.

Initial dose rate: 1.35 x 107 rad /h

Test conducted in: x air water

.

Dry Film thickness
?, Sample No. (mils)* Cumulative dose Test results

.
25 2.1/3.1 ' 1.0 x 109 rads Coating intact, no

'

defects.
26 2.3/3.2 1.0 x 109 rads Coating intact,.no-

.

' .''

defects.
27 2.4/3.4 1.0 x 109 rads Coating intact, no'

defects.
28 2.4/2.9 1.0 x 109 rads Coating intact, no

'

defects.-

33 3.0/2.3 1.0 x 109 rads Coating intact, no''

defects.
34 3.0/2.0 1.0 x 109 rads Coating intact, no

defects.
35 3.0/2.7 1.0 x 109 rads Coating intact, no

defects.
36 3.0/2.7 1.0 x 109 rads Coating intact, no-

defects.
.

*0ry film thickness values provided by Carboline

. -- Evaluated h A - , r., d[

Approved'

i-

V
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Manufacturer:. Carboline Analytical Chemistry Division*

5 Oak Ridge National Laboratory'

St. Louis, M0 Date: 10/27/83.

.J,.

7 Carboline Testing Project #02182
'

-

2 SYSTEM IDENTIFICATION . x Steil panel Concrete block
.

Ic Carbo Zinc 11

DBA TEST
.

.

ORNL Master Analytical Manual Method No. 2 0922.
ORNL Log Book No. A9675, A10-20-3.'-

*

Ory Film Thickness
4 Samole No. (mils)* DBA ohase Test results
.

**1 2.5 Spray Coating intact, no defects
' except discoloration-

**2 2.6 Spray Coating intact, no defects
- except discoloration '

**3 2.8 Spray Coating intact, no defects-

'! except discoloration,

**4 2.8 Spray Coating intact, no defects
except discoloration

:

5 2.7 Spray Coating intact, no defects
except discoloration:- .

6 2.3 Spray Coating intact, no defects
except discoloration*

,

7 2.5 Spray Coating intact, no defects
except discoloration

8 2.6 Spray Coating intact, no defects
except discoloration

.

+0ry film thickness values provided by Carboline>
'

** Irradiated

Evaluated 1 ,8 1

Approved e
; i

,
-

t

-I ;

Ai
'

.
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[ .'.I . Manufacturer: Carboline Analytical Chemistry Division
'.1 Oak Ridge National Laboratory

'4 St. Louis, M0 Date: 10/27/83
3

~ !,, Carboline Testing Project #02182
7

!'

SYSTEM IDENTIFICATION- x Steel panel Concrete blo'ck*

.

.

ic Carbo Zinc 11

DBA TEST

ORNL Master Analytical Manual Method No. 2 0922.
'

~ 'ORNL Log Book No. A9675, A10-20-3.

-;
%

'- ; Dry Film Thickness
A Samole No. (mils)* DBA chase Test results

'

. **9 3.8 Spray Coating intact, no defects-

except discoloration
.4

**10 4.3 Spray . Coating intact, no defects
except discoloration

.

**11 4.5 Spray Coating intact, no defects
; except discoloration

~**12 3.8 Spray Coating intact, no defects'*

: except discoloration
,

13 4.3 Spray Coating intact, no defects
except discoloration

= ,

14 3.8 Spray Coating intact, no defects' ' - ,
' except discoloration
- 15 3.8 Spray C.oating intact, no defects~

.

except discoloration
16 3.8 Spray Coating intact, no defects'

except discoloration
,

* Dry film thickness values provided by Carboline
** Irradiated *

.

.

e
*

*

* /O n

5 Evaluated [[b
Approved / 4

I.

~ i
!
:

-

,
.
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]- Manufacturer: Carboline Ana1ytical Chemistry Division
|

Oak Ridge National Laboratory.

, 7)
St. Louis, M0 Date: 10/27/83

~

Carboline Testing Project 702182
J
: 1

! SYSTEM IDENTIFICATION. x Steel panel Concrete bl6ck-

'
.

.

Ic Carbo Zinc 11

DBA TEST.

ORNL Master Analytical Manual Method No. 2 0922.
,

; ORNL Log Book No. A9675, A10-20-3.
.

Dry Film Thicknessi

Samole No. (mils)* DBA chase Test results

**17 5.8 Spray Coating intact, no defects
except discoloration-

**18 5.5 Spray Coating intact, no defects
,

except discoloration''

: **19 6.0 Spray Coating intact, no defects
- except. discoloration
,a' **20 - 5.8 Spray Coating intact, no defects

' except discoloration
i 21 5.8 Spray Coating intact, no defects

except discoloration'

22 6.0 Spray Coating intact, no defects2

except discoloration,

| 23 5.5 Spray Coating intact, no defects
except discoloration

24 5.8 Spray Coating intact, no defects
except discoloration

j

0ry film thickness values provided by Carboline*

** Irradiated

.

Approved [M -

. ,

5

.

-

|' 7

| .-s
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Manufacturer: Carboline Analytical Chemistry Division*

.; '

;;;
' Oak Ridge National Laboratory

St. Louis, M0 Date: 10/27/83:a j
|- Carboline Testing Project #021827
5 l

.'t
3
.,i SYSTEM IDENTIFICATION x Steel panel Concrete block

,

f: 2c Carbo Zinc 11

2 DBA TEST

hi ORNL Master Analytical Manual Method No. 2 0922.
ORNL Log Book No. A9675, A10-20-3.

. a., ..

:N. i-. ,
^; Dry Film Thickness

Samole No. (mils)* DBA chase Test results

**25 2.1/3.1 Spray Coating intact, no defects
except discoloration,

**26 2.3/3.2 Spray Coating intact, no defects
~except discoloration

. , . - **27 2.4/3.4 Spray Chalking, discoloration
.

!9i ~

**28 2.4/2.9 Spray Coating intact, no defects-

except discoloration
.

29 2.3/3.2 Spray Chalking, discolorati.on

30 2.4/3.1 Spray Coating intact, no defects- '

except discoloration
. ,

31 2.3/3.5 Spray Coating intact, no defects
except discoloration

32 2.4/3.1 Spray Coating intact, no defects
except discoloration,

,.;
-'

|-

.

|
Try film thickness values provided by Carboline-

** Irradiated
.

.

Evaluated , Ak,- e /e

Approved 6
i

!
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. .
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Manufacturer: Carboline Analytical Chemistry Division*
.

Oak Ridge National Laboratory>) St. Louis, M0 Date: 10/27/83"

. -
~

:
. I~j Carboline Testing Project #02182 --

4

.; . f
:j

-$ SYSTEM IDENTIFICATI0N' x Steel panel Concrete block
.

'~

2c Carbo Zinc 11

,

- 4
,

DBA TEST ,.,

h, ORNL Master Analytical Manual Method No. 2 0922.*

ORNL Log Book No. A9675, A10-20-3.# '

.

.

Dry Film Thickness
Samole No. (mils)* DBA chase Test results''

~ **33 3.0/2.3 Spray Chalking, discoloration

**34 3.0/2.0 Spray Chalking, discoloration
1

3, i. **35 3.0/2.7 Spray Coating intact, no defects
except discolorationVs . . ..

**36 3.0/2.7 Spray Coating intact, no defects
u 4 except discolorationj
v 37 3.0/2.3 Spray Coating intact, no defects

except discoloration
1 38 3.0/2.3 Spray Coating intact, no defects

except discoloration
:''- 39 3.0/3.0 Spray Coating intact, no defects
!

except discoloration
40 2.8/2.5 Spray Coating intact, no defects'

'

except discoloration

,-

; *0ry film thickness values provided by Carbolinee
** Irradiated4

..,
6-

. . * :-

Evaluated [/ M ,

, .

Approved

- ; . ,

i
I
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TEST PANEL PREPARATION DATA

*

.r
Testing Project #02182

'l Coating System: Ic Carbo Zine 11
*
4

;* Substrate Type: Steel, Certified STI Surface Prep.: SSPC-SP10-63 |

j
For: DBA x Radiation x Decon Physical Chemical Other:

}
I. Coating System

.

Ic carbo Zine 11 at 2.0-3.0 Mils DFT
at Mils DFT

.

at Hils DFT
at Mils DET
at Mils DFT

.

- Total Mils DFI

II. Batch Numbers- .,
i
! Product CZ 11 Part A 3C0841M Part B 3F51822

Product Part A Part B'

- i Product Part A Part B
Product Part A Part B

, .

!
'

Product Part A Part B
:

III. Application Criteria

i
Actual

j Specimen Date Method *F % Dry Film Thickness
' - i Number Product Side Applied Applied Temo. Rel. Hum. DFT/ Coat Total DFT

1 CZ11 A 8/18/83 Spray 78* 75 2.5 2.5.

4 1 2 B 2.6 2.6
|
| .

3 A 2.8 2.8
'

4 B 2.8 2.8
. ,

: 5 A 2.7 2.7
6 B 2.3 2.3

.

7 A 2.5 2.5

. i. 8 B 2.6 2.6
~

.

.

.

~;
. .

Y{Issued: November 1, 1983 Submitted by:' -s

Title: Supervisor, Testing Dept.a
;

) Sheet 1 of 7

.5

' jas/110183
'; test panel prep data 02182
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' TEST PANEL PREPARATION DATA i

* |

Testing Project #02182 I
,,

.,
1

.

4
!

. d Coating System: Ic Carbo Zine II |
*-
.

Substrate Type: Steel, Certified STI Surface Prep.: SSPC-SP10-63'

For: DBA x Radi.ation x Decon Physical Chemical Other:
.

.

I. Coating System
.

'

at 3.0-5.0 Mils DFTle Carbo Zine 11
at Mils DFT*

at Mils DFT
}

. at Mils DFT,

,

at Mils DFT -

.

Total Mils DFT
; ,

,

t II. Batch Numbers
:

', Product CZ 11 Part A 3C0841M Part B 3F51822
Product Part A Part B
Product Part A Part B
Product Part A Part B
Product Part A Part' B

, ,

III. Application Criteria.

Actual',
~

Date Method *F % Dry Film ThicknessSpecimen-

,~ Number Product Side Applied Applied Temo. Rel. Hum. DFT/ Coat Total DFT

?. 9 CZ11 A 8/17/83 Spray 86* 50 3.8 3.8
e. 10 B 4.3 4.3

! 11 A 4.5 4.5
12 - B

~ 3.8 3.8~ '

13 A 4.3 4.3
,-

?! 14 B 3.8 3.8
15' A 3.8 3.8

..

! 16 B 3.8 3.8
1

e

a

'

,

.

.

.

:
; ,

/YxW', Issued: November 1, 1983 Submitted by: /
Title: Supervisor, Testing Dept.

i - Sheet 2 of 7t
1
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TEST PANEL PREPARATION DATA
' ' t. ..

3 Testing Project #02182
1

.9
u
i Coating System: le Carbo Zinc 11 ;

}
'

.{
Substrate Type: Steel, Certified STI Surface Prep.: SSPC-SP10-63

For: DBA x Radiation x Decon Physical Chemical Other:

t

I. Coating System

Ic Carbo Zine 11 at 5.0-7.0 Mils DFT
at Mils DET
at Mils DFT
at Mils DFT
at Mils DFT

Total Mils DFT
i

' ' II. Batch Numbers

- Product CZ 11 Part A 3C0841M Part B 3F5182Z
Product Part A Part B
Product Part A Part B

,

; Product Pan A Part B
i Product Part A Part B
3 .

'

. '. III. Application Criteria
-

Actual
- Specimen Date Method *F % Dry Film Thickness

Number Product Side Applied Applied Temp. Rel. Hum. DFT/ Coat Total DFT
17 CZ11 A 8/18/83 Spray 78* 75 5.8 5.8

, .

: 18 B 5.5 5.5
. ! 19 A 6.0 6.0

J. i 20- B 5.8 5.8|

' i 21 A 5.8 5.8
22 B 6.0 6.0''

23 A 5.5 5.5
1 24 B 5.8 5.8

|~,

lf: .

.

j-
| - i ,.' ; MU/l'

fI Issued: November 1, 1983 Submitted by:*

Title: Supervisor, Testing Dept.j'

Sheet 3 of 7
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' TEST PANEL PREPARATION DATA

Testing Project #02182
-L y

'I.
*i Coating System: 2c Carbo Zine 11 ;

,

i
Substrate Type: Steel, Certified STI Surface Prep.: SSPC-SP10-63'

For: DBA x Radiation x Decon Physical Chemical Other:'

i

I. Coating System.

ist coat Carbo Zine 11 at 2.1-2.4 Mils DFT
2nd coat Carbo Zine 11 at 2.9-3.5 Mils DFT

.

at Mils DFT
-

at Mils DFT*

at Mils DFT
=

Total Mils DET
i>

.t
*? II. Batch Numbers

~ Product CZ 11 Part A 3C0841M Part B 3F5182Z
Product CZ 11 Part A 3C0841M Part B 3F51822
Product Part A Part B
Product Part A Part B
Product Part A Part B

III. Application Criteria
t

I Actual
\ Specimen Date Method *F % Dry Film Thickness*

'

Number Product Side Applied Applied Temp. Rel. Hum. DFT/ Coat Total DFT-

25 CZ11 A 8/18/83 Spray 78* 75 2.1 2.1
26 B 2.3 2.3
27 A 2.4 2.4-

28 - B 2.4 2.4'
'

| 25 CZ11 A 8/19/83 Spray 86 54 3.1 5.2
26 B 3.2 5.5
27 A 3.4 5.8
28 B 2.9 5.3

;

'

.

.

|-
,_

Issued: November 1,1983 Submitted by: MM
.

Title: Supervisor, Testing Dept.
.

Sheet 4 of 7
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% ./ TEST PANEL PREPARATION DATA
'

J..
% Testing Project #02182 |

"; '

:.21

3 Coatina System: 2c Carbo Zine 11 f
,

9
Substrate Type: Steel, certified STI Surface Prep.: SSPC-SP10-63'

For:I DBA x 51adiationx Decon Physical Chemical Other:

I. Coatina System

'

1st coat arbo Zine 11 at 2.1-2.4 Mils DFT
2nd coat' Carbo Zine 11 at 2.9-3.5 Mils DFT

at Mils DFT;
~ at Nils DFT

at Mils DFT
| Total Mils DFT-

j, ,
,

(, II. Batch Numbers
'

. Product CZ 11 Part A 3C0841M Part B 3F5182Z
Product CZ 11 Part A 3c0841M Part B 3F51822'

I Product Part A- Part B
Product Part A Part B'~

Product Part A Part B
'

*
,

; III. Applicatio'n Criteria'

*
.s

4 Actual
i Specimen Date Method 'T % Dry Film Thick:less'

Number Product. Side Applied Applied Temp. Rel. Hum. DFT/ Coat Total DFT*

29 CZ11 ' A 8/18/83 Spray 78 75 2.3 2.3

i 30 / B 2.4 2.4
'

31 A 2.3 2.3

.4
31, B 2.4 2.4

, ,

.
? f

/ /C211 A 8/19/83 Spray 86 54 3.2 5.5'l 29
30 B

- 3.1 5.5
,

31 - A 3.5 5.8'

32 B 3.1 5.5
l ;
' '

,.
,

1| | -x
i ; ,i,

,

/ / , ,

'

f ,.
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17 TEST PANEL PREPARATION DATA
,n
-q' Testing Project #02182~

- . ,

~l Coating System: 2e Carbo Zine 11 ;
,

: .
.

Substrate Type: Steel, Certified STI Surface Prep.: SSPC-SP10-63

For: DBA x Radiation x Decon Physical Chemical Other:

#
I. Coating System

-

- 1st coat Carbo Zine 11 at 2.8-3.0 Mils DFT
2nd tJat Carbo Zine 11 at 2.0-3.0 Mils DFT

at Mils DFT
at Mils DFT

,'
at Mils DFT

Total Mils DFT
..

; II. Batch Numbers
t

.

Product CZ 11 Part A 3C0841M Part B 3F51822
.

Product CZ 11 Part A 3C0841M Part B 3F5182Z
,

Product Part A Part B
Product Part A Part B
Product Part A Part B

. III. Application Criteria
:

"} Actual'

Specimen Date Method 'F % Dry Film Thickness
Number Product Side Applied Applied Temp. Rel. Hum. DFT/ Coat Total DFT

33 CZ11 A 8/17/83 Spray 86 50 3.0 3.0
34 B 3.0 3.0'

35 A 3.0 3.0
t 36 B . 3.0 3.0

. :
[ 33 CZ11 A 8/19/83 Spray 86 54 2.3 5.3

34 B 2.0 5.0
35 A 2.7 5.7
36 B 2.7 5.7'

!

.

N6 8
| Issued: November 1, 1983 Submitted by: -

i Title: Supervisor, Testing Dept.
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TEST PANEL PREPARATION DATA'[j
J;{. Testing Project #02182
'

:

3

~

Coating System: 2c Carbo Zine 11 I-
,

:. :

Substrate Tyne: Steel, Certified STI Surface Prep.: SSPC-SP10-63-t

.

For: DBA x Radiation x Decon Physical Chemical Other:

I. Coating System

Ist coat Carbo Zine 11 at 2.8-3.0 Mils DFT
2nd coat Carbo Zine 11 at 2.0-3.0 Mils DFT

at Mils DFT
at Mils DFT
at Mils DFT

Total Mils DFT

II. Batch Numbers

Product CZ 11 Part A 3C0841M Part B 3F5182Z
Product CZ 11 Part A 3C0841M Part B 3F5182Z
Product Part A Part B
Product Part A Part B
Product Part A Part.B

,

III. Application Criteria'

.

' : Actual4
<

'

Specimen Date Method *F ". Dry Film Thickness
Number Product Side Applied Auplied Temp. Rel. Hum. DFT/ Coat Total DFT

37 CZ11 A 8/17/83 Spray 86 50 3.0 3.0
38 B 3.0 3.0
39 A 3.0 3.0
40 - B 2.8 2.8*'

37 CZ11 A 8/19/83 Spray 86 54 2.3 5.3
38 B 2.3 5.3

'

39 A 3.0 6.0
40 B 2.5 5.3

,
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SURFACE PREP AND CURE DATA FOR TESTING PROJECT 02182~~

. 2"x4"xt," certified ASTM A36 Steel: !t

.t Surface Preparation ~: gritblasted to SSPC-SP10-82 with a |i
2.0-3.0 mil profile

Abrasive tiedium: 50/50 mix of GFH #40 grit and S230 shot.

CURE DATA

Cure Temperature Humidity
.

Coatings Time Range Range

ic CZ 11 @ 2.0-3.0 mils 30 days 80*F (27'C) 80%'

Ic CZ 11 @ 3.0-5.0 mils 30 days 80*F (27'C) 80%*

Ic CZ 11 @ 5.0-7.0 mils 30 days 80*F (27'C) 80%

2c CZ 11 @ 2.0/3.0 mils First Coat:'w
24 hours 74-86*F (23-30*C) 53-78%
2nd Coat:
30 days 80'F (27'C) 80%

2c CZ 11 @ 3.0/2.0 mils First Coat:
48 hours 74-86*F (23-30*C) 50-78%
2nd Coat:

i
30 days 80*F (27'C) 80%

,

All CZ11 panels were cured in Thermotron Environmental Chamber at 80*F, 80%
R.H. In addition, panels remained in ambient room conditions a few days at ~

Carboline plus additional time at ORNI, prior to testing. .
;

s

.

i !
,

-
.

.'
|

!
I
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Surface Prep / Cure Data TP02182

.

|
[

f
i

e

| -

1
-

I
,

1

6

, . ,

e

l ~f

.:$
.;

I - . . . . . - . . _ . , ,



j T.-,F.ggj ,N ~,3-----.,n, ,,,3...,. , ,mf , _ ,, .

- ,y ,.
.i . . , ;.., ,s,, , ,,,.g;2.A. . , . , .

.,..t . .y e .:,' a-c, % a . . - , :: a. . : ..;. ., + ,e .;.y z % mggi ., .s . .:.,Sqgo,9 r,. , 31 .g,7. .;
. g e .p.;.g_. .e. y.:y- . , . . ,

,

.
. .. .

( ,

Sa@CilM
-f . PRODUCT IDENTIFICATION

'

Product Name Carbo Zinc Produce Number 11* -

,

IN Generic Description Inorganic Zine Primer 1

'j a./ y . J. Green |;

4j Weight Per Gallon Part A Base Range From 8.6 To 9.0 Grey

,
Range From N/A To N/A !' Part B Zinc

Part C N/A Range From N/A To N/A

Viscosity Brookfield Part A - Range From 100 To 300 cps

(list method) 75 + 2*F,

Part B - Range From N/A To N/A'r-
.

Part C - Range From N/A To N/A

Total Solids Parc A - 35 + 3 % Weight N/A % Volume

Part B - 100 % Weight 100 % Volume
-

b Part C - N/A % Weight N/A % Volume

56 *FFlash Point D-93-73 ASTM Part A -

Powder *FPart B -

Part C N/A .* F-

N/A *FMixed Compenents' -

. Mixing Ratio Part.A 100 By Weight N/A By Volume

Part B 220 By Weight N/A By Volume
,

Parc C N/A By Weight N/A By Volume

,'Recoat Time at 40*F 36 hrs. Full Cure Time 36 hrs. At 40 *F
7 ..
| at 50% R.H. . .,;

i i at 50*F 24 hrs. 24 hrs. At 50 *F
.

at 70*F 12 hrs. 12 hrs. At 70 *F

- at 90*F 8 brs. 8 hrs. At 90 *F

| Service Temperature Limits Maximum 110** *F Wet 750 *F Dry

i - Minimum -60 *F Wet -60 *F Dry
|

.

12 Months Pot Life - @ 50*F 16 hrs @70*F 8 hrs @90*F 4 hrs|'*. Storage Life

Compressive strength ASTM C-579-68 7 days @ 70*F- N/A -
-

Tensile strength ASTM C-307-61 7 days @ 73*F N/A
Modulus of Elasticity ASTM C-580-74 7 days @ 73*F N/Ai.

| Flaxural strength ASTM C-580-74 7 days @ 73*F N/A'

Initial set time ASTM C-308-71 @ 73*F N/A'

. i ** Continuous Immersion Service

8 Approved Idk L I t&L.td . Test Report No." Date
i TS- 06376-2 -

....- - - --... - - ..
, .. . .--

_

_ . . . _ _ . _ , . - , __ , , , , , , _ _ . _ , ,
,, , , . , . , , ,' - . . - _...6 .z-.,. . . _ . . .-, - [, ., . , _ _ .
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'' '; [cartzolitie.)
-

,

PIODUCr IDENTITY AND CUALITY ASSURANCE u.mmCATICN IECORDO -. ---

. PUICGSER N 'n km CCSTCHER P.O. # ,,

' CAneCaNeInxtC: o nsw -'

}|
p.DDBESS 2 5'O M D e} -

. w
-

M/a 6 63;w

i. ArI m rICu a n M 1,
. .

NAME CF PIG 2CT'

.

STANCAPD BA M.*

Batd Nu=ter N/A 30, ON/ 777

Date of Manufacture N/A M /9?3
12 Months 3 - F4. Exp. cattShelf Life -

.

Weight Per Gallen(FSS 141a,4.i.84) 8.5-9.3 Ibs. P,9.S* Ib |

c Viscosity - Method Brookfield M/j'p/</
- E . g

Viscesief 150-250 ces /49 ac,cd.,-
N

'
.U. Te p ture 75 t 2*F '") J~ 'F"-

.$5 Cb1cr - Visual Decends en Order GA.GEA/'

ac '

y Nirber N/A /)S OO

5 ' mis Bate Tested ey-Initial / cates.d, 4/p'7/f2

-s
Mixing Ratic by Weight 100 Parts Base. to 220 Parts Zinc

Fille'*
~! THEORETICAL COVERAGE 1000 mil sq.ft./ cal.

>] c~ m$
,

Pot- Life 8(minimum) Hours at 75 'F 50 % F H.

Flash Point-Pensky-Martens Clcsed
Cup (ASTM D-93) (2.ts C uge.nt Qtly) 56 'F-|N

j$ Tack Free Ti:e 1/2 (minimum) Hours at 75 'F 50 % R.H.
,

8 Bec=at Tire 12(minimum) Hours at 75 'F 50 % R.H.

mal Cry Tire 12 (minimum) Hours at 75 'F 50 % R.H.

[ h ,,, .*ra-d #4 ed Carteline TJ nnar #33 or #21
E* Beccumended C:f Film O.ckness Per ti:at 2-3 Mils

,

g
g This pr= duct is hereby cer-d#4ed as mam # e =ed in a d a ce with the~

E
%H"e Cuality Assurance Progrsm. When mixed in adece with Cartcline

. g prhted instructice.s, it is within manufacturing tolerances of the batdes
criginally tested in ar-tr.ce with ANSI N101.2, ANSI N101.4 and ANSI 512.

0

|- f Q.A./Q.C. Su;mrviserbh/) s

4 Signature: 4 Cate: 7-d.-83-:
/6

Producticn Services Dehnt-Signat're: /[./ h e , h h u __--
.

bs s-v-am 1e:; ( ..
6 h7/79 *

:i num cate.
-
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.
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[ PPCIXrr IN AND GhLT5 ASSUNAN3 wcmCATICI RECSD
*

. - - .

. I PUIGASER MN) d6 h CEICER P.O. $ -

%. ./
~

"SEIP 'IC" / / CARBOLDE INVCIC # 3/ 74/ 9
'|| N;Oaxss 550 /hM/&/ |od. CW-

I. d ) I.ki/S - fr /|3/W I
- -

*
'NME CF PBQ2 ECD

. .

,

"

SIANEMD BATG

Batch Ni.zacer N/A 3 FS /p.2z

cata et .% w *= m WA L /??%
' *

shelf Iifa 24 M: :ths /r/W 2:q: . ::e
Color - Visual Metallic Grau Ad/A 3.u.

.
Sieve Analysis 325 mesh 54 Maximum Retained / N OS/d

100 mesh 99.9% Minimum Throuch /6d d M-o-Mu (OCTS 127) - y

h k 2.is Batch Tasted N--Initial /Cata BIN / '7 /J~-h
a

. < * U
ea -

| Mixing Ratic: See I.iquid Cmpenant Product Identity Cartid.i?.:s**".s cr
-

,

; Application Instzc.ctions.
I

,

! s s
| '.

}
~

.

,

> w
a

- m
-; . W. 4

'l g
,

o
e
; g 2:is product is hareby certified as tranufactured in accede with the, ,

|- Carboline Quality Assurance F%.m. When used in acccrda.e wi.h w iins3
E "m

printai 2.nst.:-#~.s, it 2.s wit::in mart.:fac-24 tclarences of tM batchs
i ; criginally tasted in acccrf.ani::e with RGI N101.2, ANS: N101.4 and ANSI 512.

E $
o.A./a.C. = r. _ .u

y Signatura: / ...u. .dkm u Data: 7-/V ,P1

;

.

|
, .

! .

i i

i I
-
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t

I
g Prtxtucticn Services Depart:: ant-Signature: M # e

k - Title: /A/SAckA Y /k3
.
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Mr. Tom Aldinger
M&QS

*

Bechtel Group, Inc. -

;
50 Beale Street ---

P. O. Box 3965 .

San Francisco, CA 94119 .

i
'i .

1 Dear Tom:
'

i' . .

This is in response to my phone conversations with Mr. Yuly Korobov:

and yourself concerning Carboline Testing Project #02182 and your
request for clarification of our coments on samples' 27, ~29, 33 and

---

34. The coments read " chalking, discoloration". The discoloration'

occurred on all samples in this test; the color changed fiam green to
.

: dark gray. The chalking as reported for the above samples was not
excessive and indicates that some material could be removed from the'

,
, s'amples by wiping. kith a cloth.'

If there are any. questions or we can be of further service, please.

-i cell on us.
*

.

j Sincerely,
.

fhh4. . .

R. D. Brooksbank
Chemist, ,

, ,

!

! RDB:lp
3

~

cc: Yuly'Korobov /
:

:
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.
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TESTING PROJECT: 02182

Sample No. DFT Before DFT After'

,

* 1 2.5 2.5
-

'- 2 2.6 2.6 ;
*

Jj 3 2.8 2.8

4 2.8 2.8

5 2.7 2.3

6 2.3 3.0
1 7 2.5 2.9

8 2.6 2.3
9 3.8 3.4

10 4.3 3.3

11 4.5 3.3-

12 3.8 3.3+

13 4.3 2.9

14 3.8 3.3'

I 15 3.8 3.1
16 3.8 3.5

'

.

17 5.8 7.0'

18 5.5 8.0-

19 6.0 7.2

20 5.8 0.0
21 5.8 6.7

6.0 7.13 22 -

7 23 5.5 8.0
1 24 5.8 7.8 -

25 5.2 5.6
.-

' 26 5.5 7.4.j
'

27 5.8 6.0:

28 5.3 6.0
29 5.5 5.8
30 5.5 6.3

' 31 5.8 6.6
| 32 5.5 6.2
2 33 5.3 6.3

34 5.0 6.3
I 35 5.7 6.3 ,

36 5.7 7.2 1
.

-

37 5.3 6.3
38 5.3 6.6
39 6.0 6.2
40 5.3 6.5

*
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Date: March 7, 1984
-
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RADIATION AND CBA TESTING
,

OF DIMETCOTE 6 REPAIRED'

!; (*', AND TOUCHED UP WITH
'~ ~
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Manufacturer: 8echtal/3M Analytical Chemistry Di *1sion

"j, Saint Paul, Minnesota d8
Data.,

\ -/i, . . r ,

)' Report of Irradiation and DBA Testing
,,

'

f ThI irradiation and design basis accident (08A) tests are conductad,

..!
respectively, in accordance with 8echtal Corp. stadsrd specificas-;on Coas-
inFs- for Jhetsar Pause PIames,. specs. CP-951 and CP-956 (or with modifi-

; - cations as notad in Table 2. 08A test conditions). The tests are designed
;

'' to meet the specifications set in both A.M.5.I. report N 101.2--1972. Pm-
'

seasics Coatings (Painse) far Light axese nueInar'Recasar Castairmans

j Ta=iIi=ias, and N 5'.12 -1974 Pwesessee Caecings (Psines) for the #heImar
,j Ind.s== f. The 'OBA test spray solution and the test conditions are listed

,

j" in Tables 1 and 2. After both the OSA and the irradiation tests, the'

j. coatings are examined for signs of chalking, blistaring, cracking, peeling.
,

|
defamiration, and flaking, according to ASTM standards where applicable.

; All tast panels are returned to the coating manufacturer.- -

3 The irradiation tests are T*Jn using a spent fuel.assenbly, removed
from the High-Flux Isotope Reactor (HFIR) at ORNL, as the source of radia-

~

g
iw tion. These fuel assenbiias are s1!cred under'20 feet of dainineraliiad .

as.U 0, cambined with aluminus.ustar. The fuel is 935 enriched Usss 3

9 The spent fuel assemblies are removed after each 23-engawatt day period., ,

9 Irradiation is done using the gamma energy from the accumulated mixed.

]; fission products. This more readily simulates conditions around a reactor
,

than does a cobalt sourca. Also, the higher gamma activity affords

a]
,

shortar irradiation time to achieve accumulatad doses. The dose rata fourl
'

days aftar renoval of a fuel assambly from the reactor is 1 = los rads /hr.

3 The fuel assembly is 20 inches high. A 20-foot long. 3-1/2-inch

] diamatar pipe, with one end capped, is used for the air irradiation tests.
1 The capped end is lowered into the four-inch opening of the centar of the.

, ...

J fuel assently. The open end, above the water level, is covered with an "0"1
.1

gj ring saaled flange to dich is attached a stael cable and an air outlet
2 hese. The air inlet is located at the bottom of the pipe. The tast spect.
.!

mens are connected to the bottaa of the cable and lowered into the radiation

.

field. Also at the canter of the fuel assambly is a stainless steel clad
cadmitas tube used as a neutron absorber. This prevents contamination of.

.i , (-

.,
.

- the test specimens by inducad radiation.
,

,. ,s.
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System Identificatim* x Steel panel concreta block*
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' '

GR - Inorganic Zinc 'e* -' '
.

PT - Inorganic Iine Touch-Up 3-c,
No finish -
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Radiaticn Toleranca Test Results

,
- ORNL Mastar Analytical Manual Method No. 2 0921, 8echtal Corp. Spec. No. CP-951 ,

ORNL Lag Back No. A 7562; A8-23-9-
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Initial dase rata 1 = 107 rad /h'"
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811 Coatings intact, no defects all, areas.-

i

.- ., .

831 Coatings intact, no defects all areas. -q37
i.
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#'4R = grit blast cleaning; FT = power tool cleaning; SW = solvent wash
cleaning.
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Eh ' Manufacturer- Bechtel/3M Analytical Chemistry Division
. -: Oak Ridge National Laboratory |.Saint Paul, Minnea,

! Data October- 10, 1979 '

j. OHNL Log Book No. A7562: AB-31-9 ..-

4.
-: - ;

'

'1:
.

Table 1. 08A solutim camposition, distilled water .'
,

Solution A: 0.28 # boric acid .(3000 pga boron);,
Adjusted to pH 10.5'with sodium hydroxide

Solution 5: 0.28 N boric acid (2000 ppm boron)
.

Adjusted to pH 8.5 with sodium hydroxide
~

.
'

Table 2. OBA test conditions"

Temper Pnssure'
Tim ture (,a-F) (psic) Cannents

1 Start Autoclave preheated.

10 seemes 307 60 Steam injected.

-2 minutes 307 60

g 20 sec=nds 310 60 Spray solution ,A,added at 310*F.i

, ,

l 5-minute reewery 310-307 62-40
"'

?[ 64 minutas 307 60 '
*

vL _

,20 sec:nds 282 52 Spray solution E added at 250*F -

after draining autoclave..

5-minuta recovery 282-307 30 .
,,

167 mim..as 307 60

15 minutes 307 -250 30 Temperatun and pressun reduced'

.

via cooling coil.'

,,

4 days 250 30 P nssure adjustad with N - ~

2

20 sec=nds 180 -f Fresh spray solution 8 added at
75'T after draining autoclave.

15 minutas 18 H 00 10 Pressure adjusted with N -2

3 days 200 10

- [ End of test

*The above data are taken fran recorder charts on permanent file at ORNL.
4

( Evaluated I. . . /

f .W/SN ,'

r appraed-

'

] .
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'< Manufacturer 'Bechtml/'JM Analytical Chemistry Division

' l!
.

Date October 10, 1979
Oak Ridge National Laboratory

? 3 Saint Paul, Minnesotai -

i- P4e 41 of 48i ', Report Number TRC 089-031.- ..
,

-
,

, . .

+ .-
8 $ . . '

-
...

System identification" x Steel panel Concreta bicek

ER'- Inorganic Zine
PT - Inorganic Iinc Touch-Up
No finish

*
.

.

.

. IRA Tes: Results,
,,

i GINL Mastar Analytical Manual Method No. 2 0922
ORNL Log Ecok No. A 7562; A8-31-9'

. '. - Sample No. 08A chase Consents
'

' 3 coatings intact, no defects ak1 areas. -
- '

i 811 spray., ,,

1

s ,
. spray Coatings intact, no defects all areas.821

, ,

s
831, spray Coatings intact, no defects all artes. - -

,

I
'

841 spray Coatings intact, no defects all areas.
'

.
,

.
<

.
,

4

.

8sa = grit blast cleaning; PT = power tool cleaning; SW = solvent washi

cleaning.-

, ,

' AIrradiated.
-

.

_8~

Evaluated '
i. .' LW &16 ''*
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1
.

Allegation No. 10

.

Paragraph 3.2.2.3 of Instruction Number QI-QP-il.4-5, Rev. 27, page 8 of 27,
states: " Surfaces that have been power cooled with '3M Clean N Strip,' 80 grit- -

.or coarser ' flapper wheels,' sanding discs, ' roto peans,' or equivalent to
,

. provide acceptable surface profile. It has been alleged that:
-

..

it
a. The' coating system applied to surfaces prepared using the above_.

j specified power tool methods are not qualified, for example for
~

environmental (irradiation) conditions and DBA conditions under ANSI
N101.2-1972.,

b. The above mentioned methods provide a smoothing or polishing action,-

,

rather than a penetrating action as obtained with sandblasting or with
a needle gun.

n
:t

c. The profile that is obtained using the above-mentioned methods occurs
in a sparse pattern and not a densely packed pattern.

.

Evaluatier. of 7alidity

Part a. alleges that specified power tool methods have not been qualified. Steel

Structures Painting Council Surface Preparation Guides for Power Tool Cleaning,
SSPC-SP3, does not specify which tools are to be used - only the required
results. The same is true of manufacturer's recommended surface preparation and
application instructions. In all cases, the manufacturers are required to test

the repairability of their coating systems and do so with power tool surface
,

preparation as part of their DBA qualification.

Part b. alleges that the methods of power cooling in the procedure creates a
smooth polished surface. If a power tool is used incorrectly, a polished surface
may result. However, during inspection, this type of surface would be rejected.

.

, , ,. . . - . , . .-,...,..n, , , - . . , . , , - . . - , , . _ , . . , , . - . . . , - . , . , , , . , , ,_--.,,,,,n,- - n,.,.. - . , ,..n,,. ,,w_.,_,.--
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!

.

Part c. alleges the pattern of the profile is not densely packed.- This is true

if compared to a sand blasted profile; however, manufacturer's tested systems and
procedures indicate acceptable performance of coatings applied to such surfaces.

.

The following correspondence and DBA test reports are attached to support our
response: -

.

1. Letter from Carboline dated April 5,1978, Subject: ORNL Master

~ Analytical Manual' Hethod #20922, which relates DBA test performance of
power tool cleaned surfaces.

_

2. Letter from Carboline dated November 12, 1979, Subject: Repair of

Liner Place Steel Coating System Carbo Zinc ll/Phenoline 305, which
outlines preparation and application procedures.

.

3. Texas Utilities Generating Company office memo No. CPP-15956 dated
' May 8, 1984, Subject: CPSES Testex Test Results, which gave profiles

of various power tool cleaned surfaces.

; 4. Carbo 11ne Laboratory Test Report No. 01931, LOCA Testing of CarboZinc

11/Phenoline 305 Finish Repairability.

5. Imperial Technical Report No. 612-82, DBA Nutec 6/1201, Nutec 1201/1201
Applied Over SSPC-SP3 (Clean n' Scrip) Prepared Steel.

6. Ameron Test Report March 7,1984, Radiation and DBA Treting of '

Dimaccote 6 Repaired and Touched Up With Dimatcote 6.
f-

| 7. Carbo 11ne Testing Project 02040, dated 08/24/82, (attached to response
to Allegation #30).

Safety Significance

None

*

| 4 .

,

|

.
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-
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Generic Implications on Other Systems or Contractors

Not Applicable
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10
April 5, 1978

Mr. Monte Koch
Construction Specialist

'

Bechtel Power Corporation
12400 East Imperial Highway
Norwalk, California 90650-

,

~ Reference: ORNL Master Analytical Manual Method #20922
Bechtel CoIToration Specification No. CP-956
ORNL Log Book No. A7562Al-26-8

,, , _ ,

Dear Mr. Xoch:

our recommendation for surface preparation of inorganic
zine coated surface for touch-up and repair is to abrasive blast
the area in need of repair to the original specification -

requirements. However, the recent Design Basis Accident tests rung
at ORNL support the use of power tool cleaning as an alternate to
abrasive blasting.

.

The tests indicate that acceptable DBA performance is obtainable.
.

by using power tool cleaning as described in our surface prepara-
tion procedure described to you. We also feel that these
procedures exceed the requirements of ANSI N101.2, paragraph 5.3.2
which has been adopted by the Nuclear Regulatory Commission as a
minimum standard of overcoating and repair.

Since there are provisions under ANSI N101.2, paragraph 6.3.1.3 .

for alternate methods of surface preparation when special circum-
stances make it impractical to abrasive blast, we have
investigated the use of the 3M " Strip-N-Clean" abrasive wheel for
touch-up and repair of surfaces previously blasted and coated with|

our Carbo Zinc 11. Based upon the test results which are included
with this letter, we the carboline company do hereby state and
certify that the repairability DBA test procedures are valid and.
do hereby recommend that the following procedures be followed for
the touch-up and repair of our carbo Zinc 11 coating system. I

1. Use the 3M " Strip-N-Clean" abrasive wheel, cleaning to a
degree of acceptability as defined by supplied pictorial
standards.

\ 1
2. Blow or vacuum and solvent wipe. ,i

!

'CAmect.sNC CQadP ANY * 350 NANbsY INOus7 meal COURT + ST LOUIS. M85SCUR8 43144

| .. . -- -

_ _ . _ _ _ _ _ _ _ _ _ . . .__ _ ._. _ _ _ . - _ _ _ _ _ ._ ____. . - _ . _ _ _ -
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Mr. Monte Koch '

. . April 5, 1978
C Page 2

. 3. Paint with Carboline 191 Primer within 12 hours and
prior to rust formation lapping over two inches minimum -

onto the existing clean, intact primer.

4. Apply the touch-up primer a?. 2-5 mils dry filmthickness.

Very truly yours,

CARBOLINE COMPANY

G9~MA 4-

.

Dan W. McBride
Nuclear Market Specialist

3 .

*
.i .p

[$7,Wby. ' / 4' u"_

Sherwin L. Steinberg Y
Vice President of Marketh

DWM:SLS/jg:301
.cc: Mr. John F. Montle * *

.

V Mr. Charles Wiegers
,

Mr. Marvin Garrett,
,, . _ , ,

Subscribed and sworn to before me a nota (ry public in St. Louis
.

County, Missouri, this .f C. day of 6 .,ss . t , 1978.

., st.

My Commission Expires 3 / /
/ /~

.

!

:
.

\.. .
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JAN141e80 )
November 12, 1979

- E C Ely E'

!.
'

Mr. Gordon MacPhail
'

Brown & Root, Inc.
Con =am-ba Peak Station
P. O. Box 1001, . ' *

Glen Rose, TX 76043
,

Subject: Repair of Liner Plate Steel Coating*

System Carbo Zinc 11/Thanoline 305 Finish
.

Dear Gordon:

This will reconfix:a cur conversations concerning touch-up and
repair of Carbo Zinc 11 on a containment liner and miscellaneous
steel. Just reviewing, I will highlight our proposed procedures
for repair. - -

. - - -
.

V First, we discussed vacuum sandblasting as surface preparation
. for touch-up. We both agreed that while this will provide good|; surface preparation, it was difficult to use in tight access -

| areas or places where compressed air is just not available. Also
'

sometimes vacuum blasting is not economically feasible for very
small touch-up areas.

Secondly, we discussed repair procedures each with documentation-

supporting these repair procedures. The first was a series of
panels DBA/LOCA tested at Oakridge National Laboratory. The.

' . ' coating system was Carbo Zinc 11/ Repaired Carbo Zinc 11/Cartoline
191EB. The original surface preparation for the rusty epanels was a gritblast to a near white degree (SP-10) p- ,I E eigy,

i to three mil blast profile, a small square in the middle of the
! panel was masked off from the grithlast while the fira

.

pMg6*->Carbo Zinc 11 was applied. After full cure, the mask
The surface preparation for the masked area was the foJbtNCtrJfA |
Removal of rust and feather edging of the Carbo Zinc : ,L g y lng g/,

M- __a 3M Clean N Strip abrasive disk. The masked area van
gunned to provide a profile. After the touch-up Carbo P$J2fGE 41L MI. / i

'

| M co QA
. .- .

j W.ECT GI. O
\
'

Asus /.

|
~ U f /Mcf%.il I

'
. Vf.A I '

.

1 1
CAMeot.ANE COMPANY * SSo ' MAML sY INousVMtA4. CouMT * 57. L. outs. Wi**^' '"' "** ' ''
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Mr. Gordon MacPhail,
* Brown & Root, Inc.

November 12, 1979
L' Page 2

,

1.

..

cured, the entire panels were topcoated with Carboline 191EB. '

The panels were then submitted to Oakridge National I.aboratory
for DBA/LOCA testing. It should be noted that the topcoat was
carboline 19155, not Phenoline 305 Finish. Nonetheless we expect i
that the performance would have been similar if not better with
Phenoline 305 Finish. This series of surface preparation and jrecoating procedures more than meets the requirements for ANSI

i101.2 Section 5 "Repairability and Maintenanca Tests". '

The second alternative is a test report for Carbo Zinc U/,

! Phenoline 305 for weld repair on Carbo Zinc 11 prime steel
plate. This report was repaired for the Duke Power Company. |

while the test is old, it still has value for repairability
-

-
-

; criteria for Carbo Zinc U /Phenoline 305 Finish. Thirdly, a ;
*

detailed report of the repairability of Carbo Zinc 11/Phenoline i

305 Finish coating a tem in accordance with ANSI 101.2 criteria
is enclosed. Also y ease find enclosed a Recair and Maintenance

,

!e

Procedupes for Cazho Zinc 11/Phenoline 305 ri.niuh we nave been / i

suggests.ng for several plants using the same coating system.~ *
.

Several weeks ago I attended a 3M Power Industry conference. The
;i 3M people have run DBA/LOCA testing over Clean N 5 trip prepared

steel with Carbo Zinc 11,'both new and repaired areas. However,' *

j I have not yet received this report. When it arrives, I will
forward you a copy. I'have taken the liberty to have 3M send you
some information about the 3M Clean N Strip. I hope that I have
provided enough information conc e 4?g the repairability of Carbo

.
,.

* Zinc 11/Phenoline 305 Finish coating system with the enclosures. !If I.can provide any clarifications or more information concerning
this matter, please feel free to contact me directly.

I.

hi.'
. .

Timothy K'. Dolan.

| Technical service Engineer

I TED/1rb:114 !

Enclosures;

.

.

\. .

V
$

. .

. = . , , , , , _ . _ . . _ . . . . , - - . _ . . . _ _ ~ . _ . ~ .
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[ (V _R,EFAIR AND MAINTENANCE PROCEDURES,

coated Steel
:

i

Instructions for Repair and Maintenance of carbo Zinc 11/Phenoline
, 305 Finish coating system.
; i

. '

| I. Repair and Maintenance Procedure for Aged Carbo Zine 11.
L A. On damaged a b zusty surfaces as well as surfaces with

a severe amount of salt contamination sandblasting is
generally the quickest and easiest method of salt and
rust removal./ The normal recommendation is to use- - . .

: sandblasting, either open nozzle or vacuum sandblasting
-

,

to reprepare the surface to the original surface
preparation--a near-white metal sandblast for nuclear *. ;

L operations. *

During the time when this spot sandblasting is being, .

done, it'is generally easy and inexpensive for the3

i coatings applicator to brush-off sandblast the rest cf ,

; the area with a very quick light sandblast to remove
surface contamination, loose salta, and crusty formations

i on the surface. This then would be the #1 recommen-:
*' dation if it is feasible from an. economical.and jobsite .i- point of view.

><

[ 1- Areas that have been prepared by blasteleaning should-' -

4.
he blown off with clean, dry, oil free air or vacuumed.-

.

to remove an"'..ication of the carbo Zinc 11 Primer
residual dust prior to touch-up. The

,..
il touch-up, app

* *
should be accomplished as soon as possible after the
blasteleaning is completed and the surface has been-

'

properly cleaned of dust, and before rust bloca or tj' other conemminants are allowed to form on the surface.
*

; 'l 3. On damaged and/or rusty surfaces where sandblastine
is not nossible, the recommended repair procedure would

'

be to clean the surface by g with a carborundum
stone or hardbacked open t power grinders or
sanders. We have fo'and that g wheels like 3M's
" clean and Strip" do a good job of cleaning with =4=4==1
steel polishing. The grinding or sanding operationi

should produce an anchor patter of approximately 1 mil.'

/ The good tight coating immediately surrounding the'

damaged area should be feather-edged by grinding or
; sanding operations two to three inches away from the

damaged area to insare cleanliness and proper adhesion
'

*

of the touch-up of carboline Zine 11. Rusted areas..

that cannot be reached by grinders or sanders should be>
,

{p needle ad to obtain the proper profile and clean 11-
3 g. ness pr or to touch-up with carbo Zine 11. The required

S
,

,
.

; -3 -

. .. . . . . . . . . . _ . ... . . .. . . . . -
*
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' I in cleanliness of surface under these conditions should be(/ comparable to the original specification--either a
commercial or a near-white metal sandblast depending!

'

upon the actual operating parameters. In reality,
however, we would anticipate that the maximum that,

1

could be obtained would be something equivalent to a
commercial blast-cleaned surface even inside stringent;

j- areas such as primary containment in nuclear reactor'

facilities.
.
',

. t
!

Damaged areas after they have been prepared by power*'s griaddaf or needle gunning should be blown off with4

- clean, dry, oil free air or preferably vacuumed to,

remove any residual dust prior to touch up. The touch-j

4 ;up application of carbo Zinc 11 Primer should be '

applied as soon as passible after the power tool cleaning ., ..

L'. or needle gunning operation is completed and the surface
.

-
.

'

has been properly cleaned of dust and before rust bloom !' '

or other contaminants are allowed to form on the surface. !,,

,

!i c. Markings on the surface by crayon, chalk, or alkyd type
,

;
paints may be removed by power wirebrushing us soft !

.

,

*
1 nonferrous metals to prevent excessive removal o the !*

zinc. An alternate method that can be used for the. .'

removal of markings, if possible, is the use of carboline:,

s f, surface Preparation #1 or a nonflasmahle solvent type
!

*

] ( material such as trichlorethylene.
! D. Dirty Zinc-Dirty zine should be removed or cleaned |

. *

! y/' using. steam cleaning or thorough solvent wiping. If * i

! ,

solvent wiping is used, one must be sure to change :1 solvent fra ently as well as changing rags frequently
-

. (recommenda ens have been made as often as every 100'
.

to 1,000 square feet). The solvent used should be.

. compatible and recommended by the manufacturer. Normally,.

; carboline company rec ===Ma Thinner #2. In preference.

3' to this solvent cleaning, steam cleaning with scrubbing" . . ,

!.' using stiff bristle brushed (Army GI brush) is recomme- <

|nded. carboline does not prefer the use of detergents '

*

i .' since a detergent may never be thoroughly removed and
: could leave a thin non-adhesive film over the inorganic,
'

1 sine. After thorough cleaning to remove grease and oil
deposits, the topcoat may than be applied.

'

4 E. Recoating carbo Zinc 11
1

considerable testing has been done to demonstrate the
adhesion of new carbo 2ine 11 to aged carbo Zinc 11.:

'

Proper cleaning of the aged coat and proper ^4aadag of.

f

the new coat are essential for proper intercoat adhesion.
8.,5

i s
'

,

! .* -4- !. )'

.

; i.

'., . u .w . . . . ,. . . .., - - - - -
__ ._ __
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.la If excessive removal of the Carbo Zinc 11 film occurs
during the repair and cleaning procedures described-

above so that the remaining dry film thickness readings-

. " s ., are below the minimum requirements of the specification,
these areas should be touched up with a mixture of-

3

Carbo Zinc 11 and Thinner 33 or Thinner 21. The new
Carbo Zine 11 must be thinned from 30%-50% by volume to-

; assure proper,.intercoat adhesion.

[ II. Topcoating with Phenoline 305 FiEish
~

After the Carbo Zinc 11 has been cleaned, repaired and
recoated as necessary in accordance with (I) above,..

topccat as necessary with Phenoline 305 Finish at 4-6.

:: mils per coat nominal dry film thickness range. Aged'

'

Phenoline 305 Finish should always be cleaned as neces-
sa.".f and wiped with Carboline Surface Preparation #1
immediately prior to recoating or mechanically abraded
to roughen the, surface. Overlap " spot" topccat appli-
cations apsiroximately 1" onto the surrounding prepared
Phenoline 305 Finish. Reccat overall as desired after

: proper curs' time (18 hours at 75'F).
,

.-
III. Repair of Scratches, Small Cuts and Pinholes-

'

, ' @(3;
! Fill the defect with " bodied-up" Phenoline 305 Finish

'

prepared as follows: mix approximately 2 parts mixed,.

Phenoline 305 Finish with 1 part Carboline Filler-19. -

~ ?, y Use a putty knife, brush or gloved finger to fill
the defect. Topcoat the area as desired per..

i ,' . proceeding instruction II.
. .

.

. .

3.-
DWM:bj/406..

. . .
.

( , ..

;.

|^
.

.
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-
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~
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CPP-15,956
TEXAS UTILITIES GENERATING COMPANY

OFFICE MEMOR ANDUM
May 8, 1984Tom Brandt ct.n rm., Texa.r.

COMANCHE PEAK STEAM ELECTRIC STATIONsubject
PROFILE TEST RESULT 5

On March 9,1984, a series of profile tests were perfomed. The
tests were conducted to verify the consistency of the Test Tex Profile

- Gauge and to detemine the profile of power and hand tools used on site.

The results were:

60 grit flapper wheel 1. 5 , 1.1, 1.0 , 1. 5 , 1. 4 , 1. 4 , 1. 5

- 3-M clean & strip 1.8, 1.4, 1.3, 1.2, 1.75, 1.4, 1.6

Hand sand (60 grit) 1.7, 1.7, 1.5, 1.75, 1.4, 1.6, 1.6, 1.3

Belt sand (36 grit) 1.1,1.1,1.0, 0.8, 2.0, 0.9, 0.8,1.3

Needle gun 2.5, 2.7,.2.7, 2.25, 2.3, 2.5, 1.8

Y *

Tom Kelly

TK/bb

|

I
.

l
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, - - - , - . -- , ,, .
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; ISBORATORY TEST REPORT :
'

'
-

,

? A )..

Tesnng Pn:: ject Nurcer:i 01931 Cce. February 10, 1981

Repcrt # Final Tirne' 7 dav8 Ccte cf Gredro 2-3-81
,

Tcici Dengn Test Durc:Icn.' 7 days Requested W. Mr. D. V. Me3 ride _

.

LOCA' Testing. of Carbo Zine 11/Ph'enolice 305 Finish repairabilityI

.

PURPCSE: To determine the perhormance o arboline 191 Prime /lc Phenolise 305
Finish as a repair systese for Carbo Zine 11/ Pheno 11ne . sus amish over a surfa.c'e
preparation of 3M " Clean 'n Strip" and 3M "Rotopeen" when exposed to the PMt 307*F.

.

LOCA Curve and evaluated according to ANSI N101.2-1972, Section 4.5, as inte:preted
by Carboline. This is a proposed repair procedure for the Waterford Nuclear Station
Unit #3 which is being engineered by Ibasco Services, Inc. .

: -

.

.

.

CCNCWSICNS: After 7 days of the LCCA Curve, Ic Carboline 191 Pr ser Ic
Phenoline 305 Finish systes over a surface preparation of 3n " clean 'n trip" and 25

"Recopean" exhibits an acceptable performance when evaluated according to ANSI-

N101.2-1972, Section, 4.5, as interpreted by Carboline.
-

,

!

-

-

..

.

.

1

!
~

.

CISCUSSION: I

.

.

Frem me Cerecline Resecrcn & Ceveiccreent Lcbercicry y
(

The tectraag ocus Asrtwwd as tus crtd cccucts as em bee of as '=~ -- "carbclinet2 .-

w.no a.xsen.e a aan,3cv s p er rrwee.
aem

. . . . . . . .

- . - - . . _ .- . . . ._. .

- - - -, - -- - - _ . g-.
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, TESTING PROJECT: 01931' February 10,.i m -*

'] ." Final Resort:. 7 days
, ,

Page 2
..

,
*

.* * .3 ,

N~, f- .

PROCzDuRE:
. ..

-; -
.

.

.

.'A. Test Coucons , .
_ ,

-
.. . .

Description:" 2*24"z1/4" steel certified Carboline STI (See Appendix 1)
. . .

. . .

.' Surface Pieparation: Gritblasted to SSPC-SP5-63 with a 2.0-3.'O sil blast.

Profile., ~
..r .,

,,
. .

, .

50/50 aix of GEI d40 grit and 5230 shot. ./ Abrasive !!adium:*
.

,

. '

3. Systems Tested*
. .

~
. .

Batch Thiaa4ag DFT -

I System Number Color Thirner Ratio Rante'

ic Carb'o Zine 11 A) OE5477M Green 'f33
B) 0E19812 0300 9L1818N 12*. 3.0-3.5 mils.

: Ic Phenoline 305 Finish A) OI1395M Gray Phenoline. .
* -

'

B) OI1491M C705 91f2285M 10% 4.0-4.3 mils

- - Carbo Zine 11/Phenoline 355 Finish was removed by SSPC-SP3-63, power tool'

,

cleaning method. Detailed procedure is outlined in Section C; Repair' Procedura.-

.

~
~

Ic Carboline 191 Primer A) OC3362M Red #15 _ .

-
-

.

B) OC336121 0500 9E0859M 15*. . .. 4.0-4.5 mils
~

.
'Ic Phenoline 305 Finish A) 0I1395M Gray Phenoline

3.0-3.5 mils'' -3) OE1491M ~ C705 '9112285M 10*. . .
' '

. C. Reoair Procedure
.

-
.

.

1. Remove carbo Zinc 11/Phenoline 305 Finish with 3M's "Clasa 'n Strip"''
-

wheel
- , .

a. A residual amount of Carbo Zinc 12 is left on substrate.
.-

2. Restore surface profile with 3M's "?.otopeen"

a. Operate power tool in eso directions over substrate.-

3.. Solvent wipe substrate to rsmove grease and oil which any be present''

from power tool cleaning.-

'

D. Cure' Schedule

Carbo Zinc 11: Seven days at 100*T and 100'. RE. Phenoline 305 Finish:
48 hours at 72-76'T and 27-32% RI. Carboline 191 Primer: 24 hours at-

; ;
73-77'T and 29-32*. RI. Phenoline 305 Finish: 72 hours at 72-78'T and
28-34*. RE and a final

cure at 150*7 for 24 hours.
| .

.- .

| n

-

= ,Wma- . h , aw .y h

,+,.--*.,,,v-v-,, ,-r,.-y.-y ,.+--.# ,.wy.-y i.r, ,,,-er,,.-,,.,.y,,e,,-,,wy%,,,.,,,.,v,,y,-, ,.-,,,i,--,.,-,--.,-,,,,,,,w.w-g,w,,-,e-.-.mw.-i.i,-,e--,,wywv.,,wwwy vii-,-aw.wi,
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.

. . .s
-

.
.

*

f *.,

E. Eroosure .
-

PWR 307*F 10CA Curve
-

.

1. Time-Te oerathre-Pressure curve -

. .
.

~
~

Time Temoerature** Pressure **
. .

*

Initial Ambient Ambient.. .
.

Initial to 2 hours, 47 minutes 307*F (153*C) 60 psig'
-

_ .-' -- 2 hoursy -47 minutes to 96 hours * 25a*F (121*C) 30 psig
200*F (93*C) 10 psig96 hours to 7 days -

'
-- .,

2.. Water Chemi,stry *-

.

.

-

3 3 (3000 ppe Baron)0.28 Holar H 30
.

. 0.064 Holar Na 8 0 .

223
-

..

t NaOH added to adjust to a pH of 9.5 at 77'T (25'C) in deionized vatar-'

: *After 2 hours and 47 'ainutes of exposure, temperature of the test environment
.

was reduced by spraying test solution at 200*F (93*C) into the test-

chamber which was at 307'T (153*C), giving a final tamperature of 250*F
(121*C).~

,

, . .
.

The next'p'ge'contains graphs of the -

**These are theoretical values. a
theoretical ani actual 10CA tamperature and pressure curves. The data for* ,

.
-

the a'ctual 10CL curves are taken from the chart recording ~ for this tast,
which is stored in lab book #230, page 57

, ,
.

,

Nota: Test was interrupted to place spray nozzle in LOCA chamber. Time was added
: to test to make up for interruption.

GRADING
PROCEDURE: The test coupons were evaluated for performance in the following''

areas:-,
,.

| 1) Material:blakingoff. 2) lhi*tioni between coats and/or
l peeling. 3) 311 staring of the topcoat. 4) Chalking of the topcoat.

.

(
, 5). Ezesssive cracking.L ,,

L ,

Grading procedures specified in Report N101.2-1972 of the American*

National Standards Instituta - Protective Coatings for Light Water
j. - Nuclear Reactor Containment Facilities:

'.

l

. . ...
- .. .,

* * -
... .

.

g..

e

.

!
-

t
-

!
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307'F PWR.LOCA CURVE .
..

-.

400 - .,. .
.

.
.

. -. . , , Tangerature .

': .

.

. -
.u.

.

.
. ,

. .

. . . .
.

---------''S -

300 - ,-
.

, ,.
../

|
=.

-m s-

o .e . .
-

.. ,
r- - .,'' -

.

* .~ .

.- .- |
. . '

, *

,/c. . . : .

.s. .
t,w

' 8 .
,f

. .

*
200 9 / -
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. -
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GRADDG
-

""

PROCEDURE: (continued) .
,

.
- .. . s

4.5 Methods of Ex=4a4E and Evaluating the Ercosed Test Speciste:2'

*

,

.
I . . .

The dynamic and/or static elevated temperature-pressure and irradia, tion test:
panels shall be evaluated within 2 hours and assin after two weeks after. .

removal from the test chamber for the. following surface defects: . flaking,*

delanination and/or peeling, blistering and eh= Nag. Defects listed in'

7

| Subsection 4,.5.1 through,4.5.4 shall be dealt with as follows:
,
- -

f

,

4.5.1 Flakins. ASTM D772, 'Ivaluating Degree of Resistance to Flaking
.

(Sealing) of Exterior Paints, Part 21, American Society for Testing and
Materials, Philadelphia, PA 19103. Flaking shall not be permitted.,-

4.5.2 Delamination and/or Peelins. Delamination and/or peeling shall not'
--

be permitted. ,

'
. 4.5.3 B,listering. Blistering shall be limited to a few, intact blisters,

Size No. 4,. ASTM D714, Standard Method of Evaluating Degree of Blistering3 -

of Paints, Part 21, American Society for Testing and Materials, Philadelphin,

PA 19103. The number and the size of blisters shall be recorded.
,

'

1573 D659, Standard Method of Evaluating Degrse of
~

4.5.4. Chalkins.'

Resistance to Chalking of Exterior Paints, Part 21, American Society for'

Testing and Materials, Philadelphia, PA ,1jp103. Heavy'e9 mag shall not'

be permitted.
' ~~ - - *

-
,

..

~j Any o'ther changes in coating properties which are not also associated with
the separation, or the release, of coating from the substrate shall not be '

! - a cause for rejection.

ANSI N101.2-1972 Criteria
' (As interpreted by Carboline)'

.

', _ . ,

Mav4=um Degree of Failure Allowable .
-

Timk'ng ASTM D772 10 (None)
.

,

,

Del ==hmtion or Peeling None
.

'

* Blistering ASTM D714 56 - Blister Size Blister Density'

,, ~

#2 None-
. .

~

*Notei A blister is not #4 Tew

.f, , intact when it has resulted #6 Medium

in coating being separated #8 Medium-Dense*- ,

. Chalking ASTM D659 .
6 (Moderate)

No'te: Flaking, blistering and chalking are all evaluated according to ASTM
Standards, with a rating of 10 indicating that no failure was observed in the.

- T
. , specific grading area. [., - - .. .^

,

, .

.

3

. .

4

)
. Q

- .-
.

.

t

.- - .... - . - - . , _ _ - . . . . . .
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, l 'g .
.:*

. .

.i
,

,

,
"kESULTS: PWR 301*F IACA Curve . c

, , ,
-

. '-

i Dry Dalamina ' Other - .. --

,*

} Pass! Identifica$1oa
and j Film tion or Blister- Performance re formance -

..

i, Coating System ; Thickness Flaking Peeltag . ing Chalklag Charactertatics Ev lustion, .I.'

a

'1 ! ',,
*

1A)* - .'

None #4F-5 None 1 Acceptable. --

Carbolias 191 Primer 4.5 mils 10 -

I,,

|t Phenoline 305 Flaish 3.5 mits '' -

8.0 mili -
'

l-

F. 2A) Acceptable
i Carboline 191 Primer 4.5 mits 10 None #6H-5- None -- ,'

; Phenolias 305 Flaisk 3.5 mils
.

4.4 mils-

.
.

.

.. .

i; - ..,,
1 s'.s.

-
-

i*,. 4. -

; i

. .

.
. .. . ..

|
.

t.
.

.;4

.t .) ja. [,*

* .* . .

[.
*

* i,js s ,
gr -' -

-
-

, . .

;-
-

.
. ,

,
.

|
'

. .

- .

' Acceptable Performance #4F to .' . .

ANSI N101.2-1912 Section 4.5, 10 None 46H to #6 (Hoderste) * Panel suspended *in the ,
-

As Interpreted By Carb,allas 48HD . vapor phase. .

.- LAB /T-21878-1!
- (. , ,.

,

l *
.

|
-

! .
-

! |

i * ;

|

| .

! . ..

| .
. . :

*
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,

; .
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. Carbolina Specification C31 .
. -

-
. .

.- .
*

.
. . ... .- Preparation of *=~eca Sp**4a="*:

-
.

-

,
.

. -
. ..

Concreta Composition.

: ..
..

cement, Asnt C130. Type'II. Ims' alkali ,~., ,. .

i;
Gravel, ASti C33, siza.W 8 inch

- ,

.- :-
* -

Sand, AS21 C33 * j*

Water r-d=*4a= admixture,' Asti C494 N S-E.
''

?
Agg eag=.4 4 j admisture, AS2f C260.-.

: '
.

.

Poerel==a, A521 C618 .
-,

Water - n- =4 -+ =14-- 8 or d* =+411 ed vacar .:
.

. ...
~

Concrete Procarrions' , .
. .

.

.

Cament, 7 sacks par cabin yard'. I"

Sand-Gravel ratio, 55 sand, 45 gravel by vol=sa.
. ,

.' Pozzolans, to 15 percent replac-e of comanc *
- .

.
, ''

Air ent=aining admixture, 4-7 ;-*--w- , ;-
, "' -: ,- Water reducing admixture, as per manufacturar's instructions ... .

-

Wazar, to produca a 3 inch slump
. . -

: --
. . .

Pr===?ation of Test Spectaan: ,
.

..
~. .

2 .
.

-

Maka. and* cura tha specimen according to.ASti C192, azcape that no form
.

.- ;.

' ' ~ '
The faca to be tascad shall be composed to tha form to,

f. ' oils may be used.- 3roca f'nish . cop
simniata poured walls.and the wood traveled surfaces: When applicable, '

'

*

surface to simmista floors. No tast face shall be saw cut.i .

concreta* curing agents compatible with the coam' system shall be used.,.

! - .

:-

.Fanals:
' '

-

The size for emnerata penals shall be 1 by 4 inchas by 2 inchas.thich 1
, . ,

.

" ' ~

0.2 inchas.~ -

. .- -

Curinz Time:
- of 28

3efore concrata specisans are coated, they shall be cured a
dad-==.

~

days in accordance with ACI 301, " Specifications for St=uctural ConcretaIf a conc =sta curdsg primer is used, it shall be applied
.-

'

for 3a41d4 ass."
' on the conc =sca within 24 hours after removal of the for:ss.

.

.
, . . ..

|

' i- Carbo 14a= Specification STL
|

r. . . . c.-" , . .

,

6. ,| . Staal Test Sp. -4--= -sen ,, ,*. - < . ."
-

,.

t
.

Fanals: The size for carbon sesel panels shall ha 2 by 4 inchas by 1/4
. .. .-~

,,.~ The sessi forP inch thick + 0.1 inchas with rounded edges and corners.
each s;- da hall ==ac the requizaments of AS21 A36, " Standard Specif1-

-

s - ,

g ., cations for Sczuctural Staal". \
.

a i

I - '
; * s,

*
R

; ..

. * .
. .y

--, .
.

* - -== . . , , - ..

~ *** %-. . , ,, ,

--P - - - - - w e-- - - - - . _m _m-- emvw.. y-w------.----e- _y--w- --ee,e-- e -y-e,w=u.-- c ew-.ewwy-,vww,.-w-e---,w-,w - m y ww m ew y-ww-+-w--v--



-
. .

..a._,. . .:.- .a -. - - - - .----- -.

.

I"

. i i
,!. 1

' '

| !-
.

| [ 3 N-
<

6
-.

Lk, h ^
8

1)
,

r

!

[' aunummmnummmunsumaissem as

Hilt"I2UFM
2

TECHNICAL REPORT

- NUMBER
.

_ 612-82
. . . .

f- ,
TITLE

;. ~

DBA NUTEC 6/1201, NUTEC 1201/1201 APPLIED OVER SSPC-SP-3,

(CLEAN N' STRIP) PREPARED Sat.:.1.
FOR

GENERAL USE

CUSTOMER
.

Submitted by: JERRY ARNOLD
Accepted by: ROBERT R. TAYLOR ~ 'I 2

Approved: ROBERT R. TAYLOR'*

Date: June 2, 1982

SOUTHERN IMPERI AL COATINGS CORPORATION. INC.
New Orle: ins. Louisiana 70189_

P. O. Box 29077, *

Phone: (504) 254-1433

$Z~e*,'.*J. CZ..Ew'U.$ ..'d"* *I *O"* 2 E'5" ~E7' '""U " T " 7*
,w .. wc .. .. . ., . ,.

. ., o . r a .a.-m.. .. .~ . . i.o., ...
,.,.,--...,..c,...-ow

.

-- +-y-mm-- w- , - , , . ,.-we . w--- , , - yg y- e--me, ,.,,-w-e--a,m- .y- __.,_..mm -,-------m-_- ___



.

. . ..=a-. . .- . -
_ ..-

,

- .

. .

\.

l<

!
.

d NUIEC 1201, under
<

J:
The purpose of this test was to evaluate NUTEC 6 and in accordance with
DBA test conditions, over steel surfaces prepare
SSPC-SP-3 with a Clean n' Strip wheel.

.

'

.

t el substrate3CKGROUND_:

For optimum performance of epoxy coating systems, the s eHowever, in some instances, especially
In such cases whereis usually abrasive blasted.

during maintenance work, blasting is not feasible.is recommended.

blasting can not be performed, power tool cleaningThis test evaluates one power tool - the Clean n' Str p m
anufacturedi

by the 3M con:pany.

tablished by ANSIIUMMARY:
'

All specimens tested met the acceptance criteria es
N101.2 for DBA testing.

'

d on a roof top for ..

PROCEDUR_E:

Steel panels measuring 2 x 4 x is inch were exposeThe rusted and' pitted panels were thenl to remove lo'ose nist andj
p

two weeks to induce rusting."-

power. tool cleaned with a Clean n' Strip wheeThe resultant surface appeared as bright metal witThe panels were then coated
h the !;

|~.'

exception of some remaining rust in pits.as outlined below and as described in the attac
hed panel preparation " -milscale.

,

|
I sheets:

System
| Panel #_ _

6/1201
7927 6/1201

.

7928 6/1201
7931 6/1201
7932 1201/1201
7935 1201/1201
7936 for DBA casting with maximum,

The coated panels were then submitted to ORNLd 70 PSIG respectively.Refer to the

temperature and pressure of 385'y an
accached ORNL procedures for details.'

L

-

. &
- .

*
,

.
. . . _ _ _ . . .

m

qg

. . . . . _ . . _ _ , .'%eQ&
e. ^'L.,..
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.

RESULTS:
,.

Refer to attached ORNL results sheets.

All panels surpassed the acceptance requirements of ANSI N101 2 fDBA testing. or.

_ CONCLUSIONS:

The DBA test results indicate that NOTEC 6 and NUTEC 1201 achiy,

adhesion over a power tool cleaned surface to meet the rigors of de ieve adequate
basis accident testing. s gn

It should be noted that these test specimens were not irradi t dto DBA testing.

NUTEC 6 and NUTIC 1201 have demonstrated on numerous occasiIt was felt that this was an unnecessary step, since
ae prior

to withstand irradiation to 1 x 10 Rads. ons the ability9

'. ~
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Manufacturer: Imeerial Analytical Chemistry Division
. 'y
~- Oak Ridge National LaboratoryNew Orleans, Louisiana-

Date: January 8, 1981
>'.

-.: |

'N
'

-
.

{- Report of Irradiation, Decontamination, and DEA Testing

h The irradiation, decontamination, and design basis accident (DBA) tests

er are conducted, respectively, in hecordance with Bechtel Corp. Secmicrd

.h Specification Ccasings fcr Nuctacr Pwer Plants, specs. CP-951, CP-952,

j and CP-956 (or with modifications as noted in Table 2, DBA test conditions).

M.. The tests are designed also to meet the specifications set in both A.N.S.I.
E report N 101.2-1972, Protective Coccings (Pcints) for Licht %:er Nuclect
7.

-3 Reccccr Containnent Facilities, and N 5.i2-1g74, Prc:ective Codngs (Paints)
m
t.' for the Nuclecr Industry. The DBA test spray solution and the test conditions

[ are listed in Tables 1 and 2. After both the DBA and the irradiation tests,

-[. the coatings are examined for signs of chalking, blistering, cracking, peeling,
. delamination, and flaking, according to ASTM standards where applicable. All

~~ #except the decontamination test panels are returned to the coating manufac-
turer...

,
~

- The irradiation tests are run using a spent fuel assembly, removed from
. . - . . . . . .

the High-Flux Isotope Reactor (HFIR) at ORNL, as the source of radiation.-

' ;.g These fuel assemblies are stored under 20 feet of demineralized water. The
,

- fuel is 93% enriched U235 as U3 s combined with aluminum. The spent. fuel0 -
-

,w
_r assemblies are removed after each 23-megawatt day period. Irradiation is
k done using the gama energy from the accumulated mixed fission products.i

gc- This more readily simulates conditions around a reactor than does a cobalt
| source. Also,- the higher gamma activity affords shorter irradiation time

to achieve accumulated doses. The dose rate four days after removal of a

fuel assembly from the reactor is 1 x los rads / hour.
The fuel assembly is 20 inches high. A 20-foot long, 3-1/2-inch

f
' diameter pipe, with one end capped, is used for the air irradiation tests.-

The capped end is lowered into the four-inch opening of the center of the

h- fuel assembly. The open end, above the water level, is covered with an "0"
ring sealed flange to which is attached a steel cable and an air outlet
hose. The air inlet is located at the bottom of the pipe. The test speci-

,

mens are connected to the bottom of the cable lowe into the
,

Evaluated /4i ,

'''' Approved- ,

.
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Manufacturer: Imperial Analytical Chemistry Division

Oak Ridge National Laboratory
New Orleans, Louisiana Date: January 8, 1981

radiation fiefd." Also"at" the center of the fuel assembly is a stainless
steel clad cadmium tube used as a neutron absorber. This prevents contami-
nation of the test specimens by induced radiation.

The decontamination procedure is as follows: 'a mixture of fission.

- product nuclides (aged greater than 90 days and less than three years) is
~

Theneutralized to pH 4 and imediately applied to the test specimens.
specimens are previously degreased in alcohol. After the contaminated spot
is air dried, the activities of four of the nuclides are measured by counting
-with a Ge(Li) detector and a multichannel pulse height analyzer. The speci-
. mens are then suspended in a beaker of water at 25*C and washed by stirring
for 10 minutes. The specimens'are removed, the backs rinsed in water, air

The ratios of the activities before, to those
, dried, and counted as above.
after the decontamination are reported as decontamination factors for water;
The decontamination and counting steps in 25*C and 80*C acids are repeated,

and the resoective decontamination factors calculated. The " total overall
DF" is calculated as the ratio of the total activity at the 'becinning of

- ~

-

the test to the total activity at the completion cf the three washing steps.
-

All activities are corrected for decay between counts. A computer has been
,

.

'

programmed to do all the calculations.'~

.

t

.

D

/

Evaluated AN/ / Ad
~

Approved .

_. __ _ _ _. _
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Ma nufacturer: - Imperial Analytical Chemistry Division
Oak Ridge National Laboratory

New Orleans, Louisiana Date: January 8,1981'

.

ORNL Log Book.No. A 7552; A12-16-80

Table 1. DBA solution composition, distilled water

Reacent Concentration

Solution A: Boric acid, H B03 5000 ppm3

Sodium hydroxide, NaOH Required to adjust pH to 10.2

Solution 8: Boric acid, H3303 5000 ppm*

Sodium hydroxide, NaOH Required to adjust pH to 9.0

.

Table 2. OBA test conditions,,

Temperature Pressure
Time (*F) (esio) Comments

-
. . . .

Start 210 Autoclave preheated.-

60 s 385 70 Steam injected.
e - -

80 s 370 66

3 mi n 370 350 Spray solution A added at 300*F.

13 min 250 66 Pressure maintained by relief valve.
.

23 min 350 275

33 min 275 35

53 min 275-250

63 min 250 30 Spray solution 3 added.

4 days 250 30

20 min 250-200
'

3 days 200 10

End of test

i

Evaluated AI W-
.

z k /;2.i
,
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DBA AND RADIATION TOIERANCE

.

TEST PANEL PREPARATION DATA

I
.

, * *
.

PRODUCT TO,BE ES12D: Nutec 1201 airless /Nutae 1201 .,

SIZE 2 x 4 x 1/4
TY SUBSTRATE: ASTM A-36 Carbon Steel t

.

.

. SUEFACE PREPARATION (Describe):
Cleaned to an SSPC-SP-3, oower tooled, usine a

.

Cloan-n-Strip.
*

.

PEQDOCT DATk SAMPIZ ID. (s) : 7936

N/A
DA2 AND TIME CURING COMPOUND OR PRIMER' APPr.ritos

PROCOC2 APPLICATION CONDITIONS MICKFESS . TIME S DATE
J APPLIED _

f& P30DOCT CDDES__ BATCH $_ METHOD _ R/M(*F) %R.E._ (in .) _
.

.[ 1 Nutec 1201 Airless 9772 Spray 86 77% F .006 .007 10/17/80
9773 B .0045 .005

2 Nutec 1201 1958 Spray 74 78% F .004 .0045 10/22/80''

B .0065 .007
-

, .

~

.

~
. .. . .

_

- .

<
,

. .

.

|
CDRING CONDITIONS: AMBIENT TEMP. 70-90 F REL. NUMIDITT 70-80 .%

MINIMCM CURE 7s _ DAYS

.

DBATEST PROCEDURE:
.

ORNL DATE SUBMITTED 12/8/80
| TESTING PERPORMED BY:
:

S
APPROVED:

TEST REPORT NO. 465-81

g //m M,PREPARED BY:
..

_

-

,. .
'

.

e o g 6- eg.. e= **
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DBA AND RADIATION TOLERANCE I
1

*

.

TEST PANEL PREPARATION DATA,

.

. .

* *
*

*
. > L. * . . L ... . . . .

N-P3CDOCT TO BE 2ESTED: Nutec 1201 airlags/Nutec 1201 . '' *** -

As*5 h-36 Carbon Ste'el SIZES *I'z T II/b**''E'!. TIPE :
*~ '

I** *
.

'

~t. . AtEACE PREPARATION (Describe): Cleaned to an' SSPC-5P-3, power tooled, usin% ' ' '' * *a -

* 'clean-n-strict' -

.
-

.

PICDOCT DATA: SAMPLE NO.*(s): *Z935.
.

|w DATE AND TIME CITRING COMPOUND OR PRIMER APPLIED: N/A
~

PRODDC APPLICATION CONDITIONS MICKNESS . TIME & DATE
' QRT PM3DOCT CDDES BATCE 5 METHOD R/M(*F) % R.E. (ins.) APPLIED

.

~5-
. ,.,

1 Nutec 1201 airless 9772 Spray 86 77% F .005 .006 10/17/80,'
9773 B .007 .008

,

2 Nutec / 1201 1958 Spray 74 78% -F .005 - 10/22/80-
1959 B .,007 .0075**

-.

,

. .

--
*

. ..

. .

.
-

,

(1 -

t . .

'
.

.

.

i
i

| ; CURING CONDITIONS: AMBIENT TEMP. 70-90 F REL. HUMIDITT 70-80 g

MINIMUM CURE vm DAYS

.

TEST PICCEDORE: DBA.

TESTING PERFORMED BY: ORNL DATE SUBMITTED 12/8/80.

.

APPROVED: . t/ ur

TEST REPORT NO. 4gg.gi

PREPARED BY: M /h
'O|

.

| .

e

,.7,,,,.,--,,,-_r.o. . , ,y,,
_ _ _ - _ _ , ,,,-.,_.w_._y,__..-,.,_m ,_-m%.mw r.-- f,3-,.,,--m--,.,---__e_ -_.._ __,,,,, _ y- - _ , -
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DBA AND RADIATION TCI.ERANCE

*
.

TEST PANEL PREPARATION DAM
:

.

* . *
.

[# 'N'b.
,.

' b'
' ' *

L. PRODUCT TO BE ESTEDs__ Nutec 6/Nutec 1201 .C *' *** *
.

*

AST5'A-36 Carbon Stee1 '' * SIZE'2 2 4;x'l*/42u f.M/*:L TTPE :
* *- ' *--

.

k N PREPARATICE (Describe): Clean'- n - ' strip'to SSPC-SP-3 power tooled ' leaned' '.k
,

~

c

r. , . . - .
.

*
* *.

.,.,

&. PRODDCT DATA: SAMPLE NO.*(s): m-.

.

*

.k DATE AND TIME CDRING COMPOUND CR PRIMER APPLIED: 10/17/g0

PRODDCT APPLICATION CONDITIONS THICKNESS TIME & DATE
*AT PEODOCT_ CDDES BATCI 5 METHOD R/M(*F) % R.E. (ins.) APPLIED

.

%O -

1 Nutec 6 1953 Spray 86 ~77% F .0055 .006 10/17/80'-
8461 B .006 .007 .-

2 Nutec 1201 1958 Spray 74 78% F .0065 .007 10/22/80,w

1959 B .007 .0075.g , ,

.

.

. .

.

. . ,
. . .

-
.

.

f

.
*

' '
r

,

.

.

.

i. CURING CONDITICNS: AMBIENT TEMP. vc.co F REL. EDMIDITY 70-g0 4

MINIMUM CURE 78 DAYS

.

TEST PROCEDURE: DBA
'

! TESTING PERFORMED BY ' ORNL ' DATE SUBMITTED 12/8/80 ,

~
,

\ .

l

APPROVED: (A M *-

TEST REPORF NO. 4 r, =-41

/

/- //'T3< 'WhPREPARED BY: .

.,.
.

. .

. .

.

.

. .. .-
. . -

-
_ - . - _ . . - -.
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DBA AND RADIATICN TOLERANCE

.

'2EST PANEL PREPARATION DAM-
..

.. - .
.

. . ;
. i . ..-. .. s-

. ..,. . .

. P3CDDCT TD,EE ESMDs' ' Nutee 6/Nutee 1201
' ' '

.d1. 'I' r * **"** '
6'- *-

. N SDRSTib$5s N 5-36 Carbon Stesl '~~** ~ -'' ' ' " * ' ' **'' SI23s' '2 TMNY/86ddi.
beJIPACE PREPARATIM (Descrihels clean 'n-strip,' to S5PCS5P-3 Power Tool Cleane' N'# ~' 'd*

d

' Sh.~. . . . -
-

- .

.
- *

T:. ..

P1CDOCT DA21s SAMPLE NO.'(s): 7928 ."..

* . .. .

DATE AND TIME CDRING COMPOUND OR PRIMER APPLIED: 10/17/80
*

".
-

. ,.
PICDUCT APPLICATION CONDITIONS MICKNESS . TIME & DA25

3AT PICDOCT CDDES BATCH # METHOD R/M(OF) %R.E. (ins.) APPLIED_

o . 4*~

1 Nutec 6 1953 Spray 86 -77% .F .007 .008 10/17480!.
*

*

8461 B .006 .0065 . ' , .

Spray 74 7kl% F .007 .0075 10/22/802 Nutec , 1201 1958 w

1959 F .006 .0065
, ,

.
.

.
.

.

.~ - -. . .-

., .

j - . .

-l
. . .

,

9

.

.

*

CORING CONDITIONS: AMBIENT TEMP. 70-90 F REL. HUMIDITT 70-80 %

MINIMUM C:DtE 78 DAYS

.

MST PN DBA
*

.~.

TESTING PERFORMD BY ' CRNL DATE SUBMIT E D 12/8/80
*

.

APPROVED: <

TEST REPORT NO. 465-81
,

PRIPARED BY: /j/h MA, .

. , - -

.

.

!

I .
^

. . _ - - - .--:.- .- - . . = = = ~ . ~ ~ - ~ ~ ~
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DBA AND RADIATION 'ICI. N.

.

TEST PANEL PREPARATION DAM
: *

.
-

, '..
.. .. . .* ~ *

** #..Y ) $'''*.N'.'.." PRODUCT ':0,BE ESTEDs'_ Nutec 6/blutee 1201 ' . * *** *
.

'

!. TTPE SUBST$sEs ASfN 'A'-36' Carbon Steel ** * 3Izg 2 i 4.r*1/4'd f,*.'
*' "'- - '

-
.

cleaned' to SSPC~ SP3 jower toole'd usiEg Clean-n-str'ip.' '.'-'t. . JrACE PREPARATI3 (Describe)s -

. .. . . ..
* .

-
. .

~

P M DOCT DATks: SAMPLE NO.'(s): .vosi..
_

*

DAM AND TIME C2HLING COMPOUND OR PRIMER APPLIED: __ 10/17/80..

PRODUCT APPLICATION CONDITIONS MICKNESS . TIME & DAM
JOAT PMDOCT- CDDES BA'!CI 4 METHOD R/M(*F)4R.E. (ins.) APPLIED

.
- 1.o .

1 Nutec 6 1958 Spray 86 ~771b F .0055 .006 10/.17/80p

8461 B .005 .0055 *.

'
Spray 74 78% F .0065 .007 10/22/802 Nutec 1201 1958 w

'' 1959 B .005 .0055
,

.

. . .

,

.

.
. . -

.

*
.

*l
- -

, .

\ .

.'

.

.

.

N N CONDITIONS: AMBIENT, TEMP. 70-90 F REL. BUMIDIIT 70-80 %.

i

! KINIMUM CURE 78 DAYS

!

kEST PECEDURE: DBA.

|
.

TESTING PERFORMED BY: CRNL * DAIE SUBMI'I"IED 12/8/80.

:
!

|
'

APPROVED: Md * -8

TEST REPORT NO. 465-80

!. PREPARED BY: //)f74 /Hr./4.f

. o7-

.

. .

.

,- - - --- r --- - - .,-=,,.7 , , . - , , , - - . . . - , - , . . , - - , - ----.y.- . . , . , , ,--,,y-,.y. - . , . . , , . , . - , , . , - . - , , - . . . , , , - - _ . < . , - . - . .
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CBA AND RADIATION TOLERANCE.

!

.

TEST PANEL PREPARATION DATE
, .. .

. . |*

'i..''**."*-' ''

PN3DDCT TO BE ESTEDs Nutee 6/Mu'ee 1201 *'' * '' '" -

t

S'Iggs' ' 2 'x 4 at * VdUf, ?* b. ", ." !**
ASTE 'A-36 Cart:en Steel' 1* *

' '" *'' :* *- -TM :

SWERCE PREPARATION (Describe): Cleaned to an S$PC-SP'-3* power tioold'us5.ng clean-n"-Mip)
. g. . . - .-. .

. .. ..
. ..

PRODDCT DATAs SAMPLE M3.*(s): 7932 .

Dn2E AND TIME CDRING COMPOUND OR PRIMER *APPLIEDs 10/17/80

PRODDCT APPLICATION CONDITIONS MICKNESS . TIME & DATE

AT PICDDCT C3 DES BATCH # METBOD R/M(*F) %R.E. fins.) APPLIED

Nutec 6 1953 Spray 86 -774 F .007 .0075 * 10/.17/S0'.
8461 B .006 .0065

'

-

Spray 74 78% F .007 .0075 10/22/80
2 Nutac 1201 1958 w

, 3 .006 .00651959
.

- .

- - . ,

.

-
. .

..

-
.

, ; . .

'
.

< .
-

. ,

*
.

.

|

CCRING CONDITICNS: AMBIENT TEMP. 70-90 F REL. EUMIDITT 70-30 g
.

|
MINIMUM CURE 78 DAYS

'

.

TEST PROCEDURE: nnx.

DAE SUBMITTED 12/8/80TESTING PERFORMED BY: ORNL ..

.

TEST REPORT NO. 465-81

PREPARED SY: M/h 6

/ ~o /
.

.

O

l .

! - . _.-- _ _ _ _ - - - _ _ . . _ _ - _._
_ _ _ - _ . _ . . _ . _ _ . , . _ . _ . _ . _

_ . _ _ _ _

. - . . .



e p . - . . . 1..-.. . _. ,_ ,

. .

A

e

o

RISULTS

.

9

e no ,

O

1

*

. .

. l.

O

I
. .

e

1
4

b

<

'

.

, #s... Q



, _ (, _ _ . . _ . . u -. : ~ - -- - - ' -- ~~ ~ ~ ~ ~ ~
' '

: -

' ' . .

-)s *
,

. 4;
j . ~

:s
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January 8, 1981
.

.

.

.

'

Mr. Henry L. Lomasney
President
Imperial Professional Coatings

s' P. O. Box 29077
New Orleans, Louisiana 70189

Dear Henry:
.

' ~

Enclosed are the test results on your recently submitted,

specimens.
.-

".'

If we. can be of further assistance', please feel free to ' '

call on us."
'

Sincerely,
! 4.r8'''

L. T. Corbin, Section Head
Analytical Chemistry Division

LTC:dmw

Enclosures'
i

F'

&

I

l

.

6

e

I -
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:

Manufacturer: Imperial Analytical Chemistry Division
Oak Ridge National Laboratory

New Orleans, Louisiana Date: January 8,1981<

.

.

.

SYSTEM IDENTIFICATION x Steel par.el Concrete block

6/1201 (clean n' strip)

t

.

'

r

DBA TEST

ORNL Master Analytical Manual Method No. 2 0922.
ORNL Log Booi No. A 7262; A12-16-80

i ,

,,

Sample No. OBA chase Test results
i

'

7927 spray Front: " Coatings " intact, no defects. -'

- Rear: Coatings intact, no defects.
|
'

7928 spray Front: Coatings intact, no defects.
' '

Rear: Bl isters , #6 f ew..

:
7931 spray Front: Coatings intact, no defects,

Rear: Coatings intact, no defects.
.

s.

7932 spr3y ' Front: Coatings intact, no defects.
Rear: Coatings intact, no defects.

.

-
4

|

.

Evaluated //./ . .

Approved /. b~

.
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Manufacturcr: Imperial Ana.lytical Chemistry Division
Oak Ridge National Laboratory

New Orleans, Louisiana Date: January 8, 1981

.

SYSTEM IDENTIFICATION x Steel panel Concrete block

1201/1201 (clean n' strip)

.

DBA TEST -

-

ORNL Master Analytical Manual Method No. 2 0922.
ORNL Log Book No. A 7262; A12-16-80,

.

e
Sample No. DBA Dhase Test results

.

7935 spray Front:- Single blister, #6.-
- --

- - Rear: Coatings intact, no defects..

7936 spray Front: Coatings intact, no defects..

Rear: Coatings intact, no defects. * *

.

,

.

e w e.

Approved ,,

i

?
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. RADIATION AND DBA TESTING
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Manufacturer: Bechtel/3M Analytical Chemistry Division
Saint Paul, Minnesota Cak Ridge National Laboratory

Date: October 10, 1979
: f

A

Report of Irradiation and D8A Testing-

Th{ irradiation and design basis accident (DBA) tests are conducted,
'. respectively, in accordance with Bechtel Corp. Scandmf Specification Cart-
; inFs for haImar Pouer PIants,. specs. CP-951 and CP-956 (or with modifi-

cations as noted in Table 2. DBA test conditions). The tests are designed
to meet the specifications set in both A.N.S.I. report N 101.2-1972. Pro-.
tacci::s Coatings (Paints) for Light hiat'ar hcIsar'Esactor Containnent
Facili:iss, and N 5.12-1974, Protective Coatings (Painte) far the &cIsar

,

The DBA test spray solution and the test conditions are listedInf stry.>
.

J in Tables 1 and 2. After both the D8A and the irradiation tests, the

coatings are examined for signs of chalking, blistering, cracking, peeling,'

[ delamiration, and fliking, according to ASTM standards where applicable.
All test panels are returned to the coating manufacturer.-

The irradiation tests are run using a spent fuel assembly, removed<

from the High-Flux Isotope Reactor (HFIR) at ORNI., as the source of radia-
~

g
w tion. These fuel assembiies are stiored under'20 feet of domineraliied

water. The fuel is 93t enriched U23s as U 0, cabined with aluminum.
The spent fuel assemblies are reoved after each 23-eegawatt dr.y period.,"

,

Y Irradiation is done using the gassa energy from the accumulated mixed
fission products. This more readily simulates conditions around a reactor
than does a cobalt source. Also, the higher ganna activity affords
shorter irradiation time to achieve accumulated doses. The dose rate four
days after r uoval of a fuel assembly from the reactor is 1 x los rads /hr.

The fuel assembly is 20 inches high. A 20-foot long, 3-1/2-inch
diameter pipe, with one end capped, is used for the air irradiation tests.
The capped end is lowered into the four-inch opening of the center of the
fuel assembly. The open end, above the water level, is covered with an "0"
ring sealed flange to which is attached a steel cable and an air outlet
hose. The air inlet is located at the bottom of the pipe. The test spect-
mens are connected to the bottom of the cable and lowered into the radiation

'

field. Also at the center of the fuel asserbly is a stainless steel clad
cadmium tube used as a neutron absorber. This prevents contamination of(- the test specimens by induced radiation.

Evaluated L b /o-

'. Approved / . I / h d '

|t
*

|
. , - , - - - - - , _ _ - _ , -. .

... ..-.-, _ a . ..- - .- __.:.- _ _- a u _ ..-..- - ----. . - - .



O s

- - - ~ .. . ~ ~ - -: . . .%.4: # .. ...'m e% mm
'

. . -
*

, s~m. * .

i

!

-

D
.

9 6 g

I

6

9

9

0

OBA AND RADIATION TOLERANCE
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|FANEL IDd 811 COATING MATERIAL DFT*
'

!
Ameron

A. D6N g

( m .

,.
- -

., r

a,
%/
6 Amaron,

T. U. - ne g
- - - - - - - - - - - -

y. None -

,,

O
- >H

o

__

- . ----

*

.

A
.- -

(' ) <
i Int
! 1. ABRASIVE 31AST TO SSPC-SPIO WITE A PROFILE FROM 1.5 TO 3.0 MILS.

_

| 2. APPLT THE INDICATED PRINE 1 TO DESIGNATZD ARIA 0F PANEL. (NO PRIMER IS TO BE
APPLIID TO CZNTER SICTION H.)

! 3. ALLOW 3ARE. AREA E TO RUST.
A. 750TOGRAPH PANEL AT THIS POINT.
5. POWER TOOL CLZAN RUSTED ARIA 0F PANEL USING THE CLEAN AND STRIP WHEZL AND/OR

DISC POLIikTD BT THE ROIO PEIN WEEIL OfANUPACTURED BT 3M CCMPANY.)6. PHOTOGRAPH PANEL AT THIS POINT.
7.

CCAT THE PRZPARID AREA WITE THE INDICATED TOUCH-UP COATING MATERIAL (TU).3. FROTOGRAPH PANEL AT THIS POINT.
9. APPLY INDICATED FINISH COAT ONTO AREAS A, 3 AND H.

- 10.
.

750TCG3 APE PANEL AT TEIS POINT.
.

*
ACTUAL - AVIRAGZ OF TWO OR 1CRE RZA. DINGS

'

| ' * * *
I e SECHTEL* Ims asustLzz
i

M ORSIA MlWER ConsPANT7 Evtn W.VosTu NUCLEAR M.AWT
am, aan. DBA RZPAIRABILITT TIST

i
PANELS

i
,

ent _s scum ! 8maar'es me. htv-
m. e,emme -nesul me. --.-, : ame s |Jos me.aus 811-

ass as A sat A aan,

_ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ -_ _ -

.
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- ( ANEI. IDd 831 COATING MATIIIAL DFT*
Amaron

A. D6N 3.8

hm.
'

3. _

D6N 3.8.

t'% ======

\ Ameron
T. U. D6N 3.2

l

| -,------ y. None- - - - --

qo

, .

O,

>Hi -
ix
i

<

-- .----- _

.

-
A

.~
. -

A-

.:
1. ABRASIVE IIAST TO SSPC-SP10 WITH A PROFILE FROM 1.3 TO 3.0 MILS.,

2. APPLT TBt INDICATID PRIMER TO DESIGNATID AEZA 0F PANEI.. (NO PRIMER IS TO 3E
APPLIED TO CINIIR SICTION H.)

3. ALLOW BARZ ARIA E TO RCST.
. A. PHOTOGRAPH PANEL AT MS POINT.
| 3. POWER 100L CIIAN RUSTID ARIA OF PANEL USING THE CLEAN AND STRIP VHEIL AND/OR
| . DISC FOLICWED BT THE ROIO PEIN WHZZL (MANUFACTURED BT 3M COMPANT.)

6. 750rOCRAPH PANEL AT M S POINT.
i 7. COAT THE PRIPARID ARIA VITH THE INDICATID TOUCH-UP CCATING MATIRIAL (TU).

8. PHOTOCRAPH PANEL AT M S POINT.
9. APPLT INDICATED FINISH COAT ONIO ARIAS A, 3 AND H.
10. PHOTOGRAPH PANEL AT M S PODir.

.

i

.t

* ACTUAL - AYERACI 0F TWO OR )CRE READIICS
1 .

.

S E.C .M.or.:.zsTEL
* * * *

u a.

WDRS!A POWER CChtPANT
Evtm W. Tosiu NUCLF.AR M. ANTj

g,, su. ama. DBA REPAIRABILITY TIST '

4

i

& PANELS |i

| a -

marr sen,s. i enAwn.s no. m.'

3
as_m.s ,s.ru .n. .su. i s. e. s. .m.a.a. I Jun "8 28 831

gans ses anE A as aa.
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SAMPLE IDENTIFICATION
-

,

AND

SPECIFIC TEST DESIGNATION

.

%

i

9

l

Samole No. Primer / Touch-Vo Test Designation
.

. . -

all Dimetcote 6/Dimetcote 6 Radiation E. OBA
, 821 Dimetcote 6/Dimetcote 6 DBA
\

.

''
831 .Dimetcote 6/Dimetcota 6 Radiation & DBA - -

. 841 Dimetcote 6/Dimetecta 6 OBA

-

G

.k,

y

.
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RADIATION TOLERANCE TEST RESULTS
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Manufacturer Bechtel/3M Analytical Chemistry Division-

', Oak Ridge National Laboratory
Saint Paul, Minnesota Date October 10, 1979(

[ Report Number TRC-089-03 Page 41 of 48

> .

''

System Identification" x Steel panel Concrete block

GR - Inorganic Zine M
PT - Inorganic Iine Touch-Up ;-c.
No finish

.

! .

~

Radiation Tolerance Test Results

! ORNL Mastar Analytical Manual Method No. 2 0921. Bechtel Corp. Spec. No. CP-951 ,

ORNL Log Book No. A 7562; A8-23-9
.;
- Initial dose rate 1 = 107 rad /h

Test conducted in x air water

! -

:.
' *

f .
.

.

s

'

Sample No. Cumulative dose rate 2 x los rads: carments -

; .

# # !E /811 Coatings intact, no defects all areas.

831 Coatings intact, no defects all areas. 3 y 3.?
.

k

'GR = grit blast cleaning; PT = power tool cleaning; SW = solvent wash
cleaning.

,

.,

*

.

.
Evaluated / ,

Approved
_ _
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! - Manufacturer Bechtel/3M . Analytical Chemistry Division
* * * "* * ""* ##~

- Saint Paul, Minnesota
Date October 10, 1979

ORNL Log Book No. A7562; A8-31-9-

.

Table 1. DBA solutim canposition, distilled water
,

t

Solution A: 0.28 M boric acid (3000 ppm boron)
Adjusted to pH 10.5 with sodium hydroxide

Solution B: 0.28 # boric acid (3000 ppm boron)
Adjusted to pH 8.5 with sodium hydroxide

.

Table 2. DBA test conditions"

Tetwer Pressure
ture (,a-F) (psic)Tim Comnents

Start Autoclave preheated.

10 seccnds 307 60 Steam injected.

2 minutes 307 60

g 20 seconds 310 60 Spray solution A.added at 310'F.
' 5-minute recovery 310-307 62-60

~

64 minutes 307 60

20'sec:nds 282 52 Spray solution 8 added at 250*F -

after draining autoclave.
~

5-minute recovery 282-307 AD

167 min.tas 307 60

' 15 minutes 307-250 30 Temperature and pressure reduced
via cooling coil.

4 days 250 30 Pressure adjusted with N -2

20 seconds 180 --7 Fresh spray solution 8 added at

[
75'F after draining autoclave.

15 minutas 18CHt00 10 Pressure adjusted with N -2
'

3 days 200 10

End of testj
%e above data are taken fran recorder charts on pennanent file at ORNL.

|
i

( Evaluated /.

| I.fM/i;Approved

!
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Manufacturer Bechtel/3M Analytical Chemistry Division
Oak Ridge National Laboratory

Saint Paul Minnesota Date October 10. 1979

Page 41 of 48
Report Nunber TRC-089-03-

9 .

,

System Identification" x Steel panel Concrete block
'

8R - Inorganic Zine
PT - Inorganic Zine Touch-Up
Nc finish

.

,

' .

IRA Test Results

! CRNL Mastar Analytical Manual Method No. 2 0922
ORNL Log Book No. A 7562; A8-31-9

I

Sample No. DBA chase Caseents
| "

811 spray Coatings intact, no ditfects all areas. -
e

821' spray Coatings intact, no defects all areas.
~

831 spray'~ Coatings intact, no defects all areas. - -

841 spray Coatings intact, no defects all areas.
.

:
.

.

GR = grit blast cleaning; PT = power tool cleaning; SW = solvent wash8
-

cleaning.
I Irradiated.

Evaluated a i
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* Allegation No. 11 -

It is alleged that DCA No. 18,489, Rev. 1, allows a primer thickness of 0.5 mils.
.

If this is so, is a coating system having a primer coat of 0.5 mil thickness
qualified, for ar==ple for environmental (irradiation) conditions and DBA

~

conditions, under ANSI 101.2-19727-

.

Evaluation of Validity

DCA 18,489, Rev. 1, to which this allegation refers, placed certain primer
coatings with a thickness of 0.5 mils on the ?rotective Coatings Exempt Log (see
entries 8-18 on the Exempt Log, attached). Because these coatings have been

,

placad o'n the exempt log, the question whether they qualify under irradiation or
DBA conditions is not meaningful.

* :
t

Safety Significance

None
,

.

.

Generic Implications on Other Systems or Contractors
> .

Not applicable.

4
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f Nutac llS/Nutac 1201..

. "Nutac 11S/Nutac 11/Nutac 1201
, ;- umMacion Tolerance.
E ;,1gn Basis Acci g Tasting (CENL)
"

Company Inculedge.

- .* CUSTOMER
!

Submitted by: carald E. Arnfi[dA/0-,1f) ['
-

k n w a nr:
-

. .

_~ -

Date: June 10 81

SOUTHERN IMI*. RIAL COATLNGS CORPORATION. LNC.
*

New Orleans. Lomnana 70189P. O. Box 190-~, *

Phone: (504) 154 1433-
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{ A11eastion No. 12-

~ If maximum limits are used, paragraph 4.3.1.2 of Procedure Number CCP-40,
' Rev. 5., allows a 102 mil thick coating system for 11S/1201/11S/1201. Is this

' system thickness qualified, for example for environmental (irradition) conditions
"

- / and DBA conditions, under ANSI 101.2-19721
t
4
i

1
*

:.
Evaluation of Validity

..

Sj
7
.m
'" This allegation, which relates to a repair procedure involving limited total~

a
isurface area, is addressed in our response to Allegation Number 1. Additionally,

'{.paca: developed ~ by Imperial (See Test Report No. 495-81, attached) includes the
, ,

I'lTresultsofirradiationandDBAtestsofsystemssimilartothoselistedin
,.:v
e.: 4 Allegations No. I and No.12. The coatings thicknesses tested range from 10 to

.

a
h J115 mils. All systems tested met DBA requirements. The systems subjected to.

P..k,irradiationwereatfilm1thicknessesof 10, 12, 30, 60 and 70 mils. These were
e

, ,.

g unaffected by irradiation. ;In view of the limited areas involved and the
;r
fj available data, this allegation is without technical significance.
F.
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Safety Significance

s;
If;

[:tNone:
p

.w.-

4 .

i s
Generic Implications on-Other Systems or Contractors'

l
t.

.+.~

~w

$; Not applicable
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d SCOPE:

The purpose of this test is to. evaluate the performance of Nutec
US applied at film thicknesses of .020 .115" under design basis

, @] accident conditions specified for the South Texas Project. The
effects of various mixing techniques and compressed air cleaning /,

~ ,3
art also studied. .

mar rt:nne:D:
- .

,

.

The six test specimens were included in the South Texas Project
~

test to generata data on Nutec 115 at film thicknesses higher than
the currently qualified 35 mil. ==v4== DFr imposed in Service
Level 1 areas, to comply with the newly revised STP test require-
seats sad to provida data on surface" preparation other than abrasive
blasting.

_StDff4 JR :
.

All six spec 4==== exhibited no defects when subjected to the STP
Two of thedesignbasis'accidentconditionsf291*T.,70PSIG).

specimens were irradiated to 2x10 rads; radiation tolerance was
excellent.-

PROCEDURES:
,

Concrete coupons, measuring 2x4x2",iwere coated as described in
the attached panel preparation sheets. On coupons A32.A34, and,

,-

A38, Nutec 115 was applied at various film thicknesses and in 1-3
* - coats. Some faces also received a tight coat of Nutec U.

.

i.
. Coupons A78,A83, and A85 were coated with Nutec 115 and Nutec 11

.

which had either been hand mixed with a spatula or with a Cowles
.. mixer. Lone face of each coupon received no Nutec 11. Therefore.

,

the coupons in both sets represent both the Nutec 113/u/1201 and,

-

the Nutec 115/1201 system.

The test specimens were submitted .o Oak. Ridge National Laboratories.
Coupons A32 sad A83 were irradiated to 2x108 rads; au coupons

,

were DBA testad per the 54uch Temas requirements, with ===4==

temperature sad pressure, of 291*T. sad 70 PSIC, respectively.
- (See ate =rh==at ag)

Befer to the attached CINL statement for a description of the'

* *

testa performed.

M8
1 Refer to fadividual ORNL results sheets. DBA

Coupon No. Irradiation Results
.

A31 Yes ,No defacts*
, . ,. "

#) .
A34 No

n -

A33 goi.
N./ "p A78 h *i

"
A83 Tes

. "
A85 No

,

b ;:
t .,

,

.. . . - - - .. - . . - . . .

. . _ ~ . . , _ . . . . , ._ _ - ._ .. ,
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1 Taeh4e=1 Esport #495-81 Page 2. -
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1- 1

: '. CONCLUSION *
.s .' ' 1

1

At the LOCA conditions simulated in this test, the Nutec |
*

'; ., ,

, concrete system performed satisfactorily: *

.

A) Without Nutec 11 (Nutec us/1201).

! , 3) At Nutec nS thicknesses of .020 .070" (one coat)
.

} C) At Nucac n S rh4eknesses of .040 . n5" (two-three
; coats)
A

D) At Nutec 11 thicknesses of 1001 .010"
'

- E) At Nucac 1201 thicknesses of .003 .012"
'* F) Eagardiass of dispersion speed (mixing)
t

,' G) Over various prepared surfaces ,

.

The date demonstrates that both the nS/11/1201 sad us/1201
i systems met the acceptance criteria of ANSI N5.12 and ANSI

N101.2, when subjected to a radiation exposure level of'''

*' 2x108 rads and DBA conditions of 291'T and 70 PSIC.,

This report should be reviewed in conjunction with Imperial's
eac h4e=1 report #505-41 which describes the results of a second*

,

- p., , - DBA test series on the Nutec concrete coating system. ,
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q . nrneunt or TEST FIocIDURES;; W ,.

.1 .

1i %v
4 >.)
-! .^ Max.
Id coupon # Surface Prep. Systes DFT Rad. levels Cosments

(Mils)

8
A 32 11S/1201 70 (115) 2x10 rads

115/US/1201 60 (115)

A 34 Broomed surface US/1201 25 (115) No radiation
was abrasive 115/u/1201 40 (US)
blasted; all 115/113/1201 L15 (US)
other surfaces 115/U S/us/11/1201 75 (115)
were stoned fonow-

A 38 ed by compressed us/11/1201 45 (U S) No radiation
air cleaning. 113/uS/u/1201 70 (US)

113/115/1201 70 (115)

A 78 11S/11/1201 30 (US) No radiation #113 & fil

10 .(u) were hand.

Broomed surface 12 (1201) aimed. -

was abrasive :

ted; d 8
A 83 113/11/1201 30 (115) 2x10 rads fils & #11- ..e other surfaces 10 (u) were hand

"*** * * 12 (1201) aimed.
.i brushed fallow-'

* 7 ' N '***~A 85 115/u/1201 30 (115) No radiation #115 and # u *

ed air cleaning. 10 (u) were sized;

12 (1201) 'on a Cowles
..

dissolver.
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|! Manufacturer: Imperial Analytical Chemistry Division.

Oak Ridge National Laboratory'

<h . i New Orleans Louisiana . ..Date: May 26, 1981
.

|'
i.

a

! ', REPORT OF IRRADIATION ANO.08A TESTING ),
,

The irradiation and design basis accident (DBA) tests are conducted,
.

respectively, in accordance with Bechtel Corporation specifications CP-951
' and CP-956 in Standard Specification Coatinos for Nuclear Power Plants (or

with modifications as noten in Taele a, asA test conottions). Tne tests are
;

l designed to meet specifications set in both ANSI report N 101.2-1972,
Protective Coatings (Paints) for Licht Water Nuclear Reactor Containment

.

Facilities, ano N 5.12-1974, Protective Coatings (Paints) for the Nuclear
Industry. The DBA test spray solution and the test cono1tions are listeo in2

Taeles L and 2. After both the 08A and irradiation tests, coatings are3

examined'for signs of chalking, blistering, cracking, peeling, delamination,
and flaking, according to ASTM standards where applicable. All test panels
are returned to the coating manuf acturer. i.

| *

The irradiation tests are run using a spent fuel assemoly, removed from'

the High-Flux Isotope Reactor at ORNL, as the source of radiation. These

fuel assemblies are stored under 20 ft of domineralized water. The fuel is
935 enriched U-235 as U 03 8 combined with aluminum.

The spent fuel as -

semblies are removed cfter each 23-megawatt-day period,. Irradiation is;

;

done using the gasuna energy from acpumulated mixed fission products. This
.

more readily simulates conditions around a reactor than does a cobalt
source. Also, the higher gamma activity affords shorter irradiation time to@'.i achieve accumulated doses. The dos rate four days after removal of a fuel

~

assembly from the reactor is 1 x 10 rad /h.
i . :

'

*|1
; The fuel assembly is 20 in. high. A 20-ft-long, 3-1/2-in.-diameter

pipe, with one end capped, is used for air irradiation tests. The capped
'and is lowered into a 4-in. opening at the center of the fuel assently. The
open end, above water level, is covered with an 0-ring-sealed flange to
which is attached a steel cable and an air outlet hose. The air inlet is

l located at the bottom of the pipe. Test specimens are connected to the'

bottom of the cable and lowered into the radiation field. Also at the
center of the fuel assembly is a stainless steel-clad cadmium tube used as a'

neutron absorber. This prevents contamination of the test specimens by
induced radiation.

. . ,

( j
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1 Manufacturer: Imperial Anal'ytical Chemistry Division,

.j Oak Ridge National Laboratorv1'- .

.

i ~ 'New Orleans. Louisiana ,.Date: May 26, 1981 j

1
- .
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GtNL Log Book No. A9675, AS-5-1 ;;
,

.

.

Table 1. 08A solution composition, distilled water

Reagent Concentration
.

.

', Boric acid, HsS0s 0.28 #
.

Sodits hydroxide, NaOH Required to adjust pH to 9.5
* .

..

k

Table 2. 08A test conditions

'

Temperature Pressure
Time (*F) (psig) Consnents'

i Autociave preheated.* ~~ Start 150.,

(O 10 min ICO-291 Steam injected at 260*F.

20 min 291 70 Pressure maintained by relief valve.
..

b 45 min 291-260
-

'

80 min 26G 39 Pressure adjusted with N -2
.

.

260-210
.

12b min
' 180 min 220 20
'

210 min 220-160
,

21 h 160 5

10 d 125 2 Placed in fresh spray solution in
constant temperature bath.

End of test
,

* 0

I /
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., TEST PANII. FREPARATION DATA
~

'
3

..) Y . . . ..

.,
' ~

Y .. ~
. . '.

,. f. TO 3E TESTED: %,.s. 3 3 e rv.. ,,ns .
...

.
.a

D TTFE SUBSTRATE: Concrete
sire. 2,a,9* *

e

,',~
.

'

SUEFACE PREFARATION (Describe)~: Carborundum stone used to remove hieh 74.he= and inne.'

.

s,
-; Particles | broceed surface blast swept to remove efflorescence. Cleaned vieh 100 s=4 e =-

!
.

' pressed air
, -

. . .

FEODUCT DATA: SAMPLZ NO.(s): A-32
>

*

D&21 AND TIME CURING CCMPOUND 01 FRIMER AFFLIZDiN/A
; ., .

. .

FRODUCT AFFLICATION CONDITIONS THICINESS TIME & DA'

; CAT FRODUCT _ CODES 3ATCH { METHOD 1/M(*7) %1.E. (ins.) AFFLIZD' .
,

~
> ..

; / Nutec 113 2519/2530/2517 Squeeses 66'7/53% * 2/4/81
3:00 p.s.'

!,

2/5/81
'

Nuced ils 2519/2530/2517 Squeesee 60*T/85: **

9:00 a.m.'

c . -

Nucee 115 2519/2530/2517 Squaggae- 64'7/55: *** 2/9/81
: 9:30 a.m.* .

.
.

.. .
*

.

. f
* ' Eutec 1201 9772/1959 Spray 73*T/52: ***** 2/16/81.3:Oc

'I
. .IDF VIEE OF

'*j FILM THICKNESS-

11 **** 1201 ***** COUFON
: (ins.) lif * 11g ** 11e ***

. .

nni_ nns 3Side 1 max. .060 .070
9 4 2

nns noe
Side 2 min. .040 .050 1,i . .

Side 3 .010 .020 .030 .040 .001- one i'
*

Numbered and,

.010 .020 .030 .040 .003 .005 broceed surfac~

side A,

TUIAL DET TILE THICKNESS BANGE - Side 1.0'63 .075 * Side 3 .043 .065; Side 2 043 .055 Side 4 .044 .074 .

!

.JEING CONDITIONS: AMBIINT TZMP. 7n_so *T REL. HUMIDITT 45-65 -

"
s

MINIMCM CURE 7 DAYS.

.

caA and Rad
>, IST. P. ROCID.URI:

-

.

DATZ SU3MITTD 4-28-81
PERFORMED IT: CRITL , .

AFFRovED -

,

TEST REPORT NO. 495-61
*
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:p 3 TEST FANEL FREPARATION DATA
,*

*

*", .,(
'% ,, , ,

,

~2D 3E.'TIEZED:. "Nutee 115/Nutee 11/Nutee 120L htec US/Ntee 1201-

wt. TIFF SU3snA21: Concrete s4,e- 2v 4,?-

...g.,. '
,

'g.. ' ':

; .i SUIFACE FIZFMA'"nm (N-@e): Carborundum erone used to remove hieh itehes and inna. '

.g,

:1

'] . pert 4 1==; broosed surface blast swept to remove efflorescence. Clanned w h 100 n.4 e .,--

.! . ..

t ' * pressed air
,

* .

$ FacDDCr DATA: SAMPLE NO.(s): A- 34

] nsEE AuD zzME CUnzsc CourousD QE FazMEE AFFLIED: N/A *

,

ytcDUCT AFFLICATICE CONDITIONS THICENESS TIME & DA"''

,

? O_Ar 7RODUCT CODES .3ATCH # METEDD 1/M(*7)TE.R. (ins.) AFFLIED

.; Nucee US 2519/2530/2517 Squaesse 66*7/53: * 2/4/81
h
: 3:00 P.a.
-

'l Escoe US 2519/2530/2517 Squeeges 60*7/85: ** 2/5/81! ,;
' 9:00 a.m.

f *

'1 Estec US 2519/2530/2517 Squeesee 62*7/55% *** 2/9/81
4 9:30 a.m.

'

Nutec n 2476/2102/2444 Squeegee 62*7/43: **** 2/13/81.2:00
a. -

.

, j] - Estee 1201 9772/1959 Spray 73*T/52 ***** 2/16/81.3:00
.

'{ FILM TNT N TQF TIEE OF
<1 (ins.) 11M * 11* ** 11* *** U ***e 1201 ***** CDUP05,

'

e4J- 1 Min. .020 .025 .003 .005 3
I 4 2"

i .d e*A= 2 .025 .040 .001 .004 .003 .005
1'

J
'.025 .035 .030 .040 .'030 .040 .001 .004 .003 .005 4I e*J- 3 Max.

- Numbered'ends

-j ggg ,4 .020 .035 .030 .040 .0037.005 broceed surfac

|
' .

. .

; i TDEIE. DIE F212 TNTerwESS EANCE - Side 1 .023 .030 Side 3 .086 .124
./ Side 2 .029 .049 Side 4 .053 .080 .

.,.]. .

' I 6 CONDITIONS: AMBIERT TIMP. 70 an * *7 EZL. HUMIDIIT 45-65 I -

.
.,

1

| :; MINIMDM CURE 7 Df23
; -

. .

1 T3r FROCEDURE: CBA

1't %'
.:

yEEFORMID BY: CRNL DATE SUBMITIID 4-28-81

; a 24J' -

A m o,ID
..

. .

..

TEST REPor: NO. 495-81j jf
" .

. . _. .. .. - - _- - . _ - _ 9 ..
*

~. .. .. . . ..

* . . . . . . . ..

. _. _ . _ _ _ _ _ . . _ . _ . _ - - .._ _ . _ ______.__ _ .__ _-____. _ _ _ _ _ _ _ _

- ...



.. - . . ._. . . . - . ._ _ . _ _ . . _ . _ ._. . _ . . _
.

,._L. .. _ , , . . , . . . . _ _ . ;,c , ..
.',m.., ~ y : ,:...c .qc c .]. pp w n ,3,.. - ,,.- , , .

..

-
.

u- . .:. v . . <rgyy.g.. . - . . .;.y. .,:._. ,. .g.:
. .m:; an ,w . . : x.; c g.,, . .. . . .

_
-. . . _ a. - -. . . . . - - . . . . . . , - - - . . . - . - . . - . . . . .

-
.

.

.
* -

, ..
. .., .,,

,

I "* *,1 TEST FANEL PREFARATION IIATA
.

'

*

' | .*
:: .

*
*

,.

., ,

TD~31 TI5IZD: Nutec US/Nutec M/Nutec M01. Nutec US/Nutec M01
{}8M$

-

.
. ,

1.'. rrrz sansIz m : C==cr=ce n .- e 2 m 4' 9-

,

1 1

- | . sgIFACE FIEFAIATTfME @eecribe)3 Carborundum stone used to remove h4eh tf chee' maA 1anom *

,

i
ps 'etest broamed surface blast swept to remove afflorescence. c1=== d v**h 100 n=4 eam

preened air -

-
.

FERIER2 DATA: SAMFLZ WQ.(s): A- 38
..

'
*

N/A., .. DATE AED TIME CURING COMPODED GE FEIMEE AFFLZED:
e

FIctEE2 AFFLICATIGE CottDITIGIS TEICENESS TIME & E

E_l&T FECDOCT CODES 3&TCE f we'r' urin 1/M(*F)Z1.E. (ins.) AFFLIED
''

$;. Nutec 115 2519/2530/2517 Squeeges 66*F/53% * 2/4/81
>1 3:00 P'"-

i

f Butec 115 2519/2530/2517 squeeges 60*F/85% ** 2/5/81
'

9:00 a.m.'

s

'

!
- '

Watec u s- 2519/2530/2517 squeepee 62*F/55% *** 2/9/81,

| 9~30 a.m.' - -
e

iTJi Macee 11 2476/2102/2444 Squeeges 62*F/43% **** 2/1.7/81.2:0C
- .

j. Nucac 1201 9772/1959 Spray- 73*F/52: ***** 2/16/81.3:0C
., I

.

i

} FILM TEICIEESS TCP VIIB OF
(tae.) tis e t1e ** tie *** 11 **** 1201 ***** g

i
i .

'! gide 1 min. .030 .045 .001 .004 .003 .005 3.

1

! ! 4 2
Side 2 max. .025 .030 .030 .040 .001 .004 .003 .005'

I 1

efa. 3 .025 .030 .030 .040 .003 .005 +
Numbered'andi .

.003*. 005 broomed surfac
eva. 4 .025 .030 .630 .040 .

TDTM. DI! FIDi TIICINESS EANGE - Side 1 034 .054 * Side 3 .058 .075
!

Side 2 059 .079 Side 4 .058 075 ,
-

.

! UIING CONDIHONS: AMBI22iT TEMF. 7n.an *F REL. ECMIDIIT 45-45 %* '
-

,
e

MINIMDM CURx 7 DAYS
.

:nx
. IEsv.ym0CzDuu.:
|

. . FZ1 FORMED IT: CRNL DATE SUBMIUZD 4-28-81I

} #4 /M 'm GerD
,

i Tzs; REF0ET NO. 495-81
-l

-

. _ . .

t : ; -. - _ _ ..

i. ,, .

l
** * a g

b ,a ,

L - - - -= = = . . -. _= . . . .. ----,
_



.. _ _ . . - - . _ _ _ . . - - . _ . - . .- . - _ . _ - . - _ _ - - . . .

*
:,. .-c.=~ --- .. - ~~r: - + - - .x

...\
-- , - ...-. 7..,. :, .w. . . -

* ' h. M* ** Y Ws". 'rd c''S W ?* ' %'T*'* t ** *Y :" ~'. * # * O' ' E E**1 Y^ "^ ' ' ' ~ *' - ?? ?..
.- ( . < .-.

~e '. - * Mu*P*. : $
~

-
. .

''- ?, e , .

> . - ,.,
" u _m,L L. . 's.~~-- -.:=.~- . - * ~

'e ,.;}4
..

h # ". ~

:. - -
, ,

- *

..

}. TEST PANEL PREPARATION DATA
7 Q 3

. ; . .i !
.. ,

1 )I N.-i TO IE TESTED: Nutec 111/Nutec 11/Nutec 1201, Nutec 115/Nutec 1201
|

,

: n
'

j '2. Tf7E SUBSTRATE: Concreto 522E: 2" x 4" x 2" !.
i .) 1 .

. 3. SURF 2 2 PPEPARATICE (Describe): Blast swept on broomed surface to remove efflorescence
!

1 1 remaining faces wire brushed and blown down with 100 psi compressed air to remove dust and
,

loose concrete.-

:
6. P M DA2k SAMPT.E NO.(s): x-78

SL 043E Aum TIME
.

CURINC CtatycDND OR FRIMER APPLIED
.

! PRODUC APPLIC2T2CN CONDITIONE TEICX2tESS TZHE A DAT !
*

'

32AT PRODDCT CCDES BATCI 4 METE 3D R/M(*F) g R.E. ** (ins.) APPLIED ,

- Nutec 11S* 2519/2046/2516 squeegee 71/73 See below 3-27-41,,

1
-

.,

.
Nutec 11* 2474/2643/2444 squeegee 73/64 4-2-41"

'
Nutec 1:01 2606/2607 spray 69/51 4-4-41j "

,

.

.
.,

.! i
.

* '
.

.

..kr Tgy VIEN QP,

[ j ]h . N Wf Nutec ils Nutec 11 Nutoc 1201 COUFCEI-

,

; Side 1 .020 030 .006=.010 .000 .012 .034 .052,

1) ' Side 2 Min. .020 .030 .004 .0L2 .020 .042 3

''

3 .020 .0*0 .004 .010 .004 .012 .034 .052 i

f , Side
.:

Side 4 .020 .030 .004=.010 .004 .012 .034 .052 Numbark and
i.i troemed surface

' -

.

f,';|-
*

CUE:35 CCNDITICNE: AMBZI2ET TEMF. 65-40 'T REL.. NUNIDI T 45-90 g
. .. .-

.

t -uzarMint C Et 7 mars.
.

-}
'

.

i
*

....zzar PaoCEDame, =
*.

| TESTING PE3fCEMED BTs CRIEL DATE SUBMZi" ID 4-28-41.
.

'T. . .

-

,

. .

; 4 *
'

'Nand mixedi

.,

.

i ) [< ..

,, g
*'

TERT REPCRT NO: 493-41 * j
,

i
I .

.. . .

e

.

_. _ . . . - . . . . . -

. . - - - - - . . - . . .. - v.....-..
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's,jy,.s '.i. . : r,L':r'sm,- %y _ ;.KCQ5;','f *,*R L'GQ'.*;iQ Q%ih G$:.Sb? ~ '' .' ~ . . . .
-

<' ''* * '' W"'''". ,r34 ., uem
.

.-

..

.., . . ,

..; ,
- 2 - '

.

,.

. :{ .
.

,
,

.- * *;t ,

. ..

.- . *
.,

.: . , . , , .

-'h. . ,
*

* *

TEST PANEL PREPA3tATION DASs.

I .'l I

'
'

-. .

[ ' % y-6 TO BE TESTED: Nutee lis/Nutee 11/Nutee 1201. Nutae lis/ heme 1201
,

,.t .;j n gyys suasTRA M : Concrete S22:2"x4~x2" !
* ~

.1 suur3CE PREFARATZON (Describe); Blast sweFt on broomed surface to remove efflorescencer
.

. f., .12.'. remaining faces wire brushed and blown down with 100 psi compressed air to remove dust and.

<

| 7, i.e .. cr.te. .

4. FICCDC2 DATE: SANFLE NO.(s): A-43'

,

L IR2E AaB TZME CURING CCHFOUND OR FRIMER AFFLIED N/A
.

; ', FICCUCT AFFLICATION CCHDITIONE MICEMESS TZME S Ok25
*

' '

'IET PRODOCT CDDES BATCE 9 METEID R/M(*F)%R.E. '': fins.) AFFLZEIT ,

.s -
'

Nutes lis' 2519/2044/2516 squeegee 71/73 See below 3-27-42.. ,i - '

n, ; Nutec 11* 2476/2683/2444 squeegee 73/64 4-2-41" .

.

Nutec 1201 2604/2607 sFray 69/51 4-4-41*
, .

.

'
t ..

< s
4

,. . .
,

*
a. .

< : ..

'

.

s[ r2 gag Turr9rur.am NN#
< ' j .? f i a..) Nutec 115 Mutec- 11 Nut me- 1201 __1 CDUFCII*

9. 9 ' h Side 1 .020 .030 . coa- nto ens. nt, .034 .052
. 32 man. .020 .030 .008 .012 .02s .042,; , Side 4 2

''
.,'gade 3 .020 .030- .004 .010 .000 .012 .034 .052 1

.gide 4 .020 .030 .006 .010 .000 .012 .034 .052 and
'

+ aroceed surface.'

<,,
.

I
,e. CUR *3G CONDITICN5s AMB2221T TEMr. 65-40 'T REL. EtDt:3ITY 45-90 % .

! ;

; .; JC3f2MCM C:Utt 7 Days
1, *1 .

i <
~

j *. * TEST PROCE XUIE: DBA / Radiation Tolerance
|

!. TIIT D G PERFCRMED BYs ORIEL ang susMz'::E3 4-28-41..
! 0 *

,. .
, -

c q;
.

.

. et,e4 -

-
,,

O

I .

1
1

' *

. ., .} APPROVED:<
. * '

,

V *i
: TEST REPORY NO: 495-81

4. 3y
.G , *

,

* O

I .} * ' ...
~

..
m

8
g ,,..m.,a,_,,,, .a. ' F e- - -*i- -* * * * ' ' * ~ * '* *
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.+m w.'* W.& n + % an .*?"* + * ..2' "~ * ' -:r ' . '<<~. p _. W . - -: '.

y
. . . , _ - -_.:-u

-

- .,, ...
_ .. s. '.. . .

*y; *.
,; g - e ~

% $ ,*
t.', EST PANEL PRDARATION DATA.

. . , .

;T i

* '

;
. !".1

0 4 ".
A rima.u.s Ttr EE TESTEDt ' Nutec 11S/Nutee 11/Mutee 1201, Nutee liS/Nutee 12013., I
,,

r.) L 2 TTPE SUBSTRA2Z: Concrete SI2: 2"x4"x2" !'b .
. . ,

.

~

...}.3. 3CRFX|Z PREPARATICIf (Descf be): Blast swept on broomed surface to remove efflorescences

___ remaining faces wire brushed and blown down with 100 psi comeressed air to remcve dust anddu,

q loose concrete.
.4. PE DUCT DA:ks SAMPLZ NO. (s) : A-85

T DR2E AND T:ME CURINC COMPOUND CR PRIMER AFFLIED
*

*

i
; PEDUCT APPLICATION CONDITICNS MICK ESS TIME 5 OMT

*

"|QAT PECDOCT CCCES EATCE 4 METED R/M(OF) % R.E. . ' ' (ins.) APPL 2ZD
-.

8

Nutec 113 ' 2519/LN138-17-2 squeegee 71/73 See belcw 3-27-81
- -

'. Nutec 11* 2476/LN138-17-1 squeegee 73/64 $" 4 2-81:
' * Nutec 1201 2606/2607 spray 69/51 4-6-81"

.

t *

9 * *
,

& cy *

, -

!.
i"

i

Nutec 115 Nutec 11- Nutee 1201"i fin,_)-

i
-

RANGE COOPCN'

SJde 1 .020 ,030 .006 .010 .008 .012 .034 .0521

I Pide 2I ain. i .020 .030 .008 .012 .028 .042
3

'* ' 2.

314 , 3| .020 .030 .006 .010 .008 .012 .034 .052 1
*

:

'! sine 4 .020 .030 .006 .010a , .008 .012 .034 .052 Numbere+d and
'

! -

broceed surface.
i .

i s. CURI3C CCNCITTCNS: AMBIENT N . 65-80 F REL. NUMIDITT 45-90 1h
~ ~ - - -

MINIMtat C NE 7 CAT 3.

?>

' " *

. TEST P N DBA
\ . . .. . .

)

; 12 STING PEarcanEn ET CERL. CR.2 SCBMI "Z3 4-28-81: .

.g .

*,. ,
*

*

*Cowles Mixed
.

** - -

6-
s

'

M Mt

'

, --. ._,
| .. .
, .

.

6

,- . .

\ w-- -- R ? R? * *, ^Ae w -<%
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7 OAK RIDGE NATIONAL LABORATORY -

.opesavsa av

5| h3 UNION CARBlot CORPORATION.
,

~6. . NUCLEAR Divl310N
-

a .

.j..' .

' .;. :- Q'

,
,

. . ! '. Post Oprics som x

. .. .

0AE R104E TENNESSEE 37830
s

May 26, 1981

.

Mr. Gerald E. Arnold
Technical Representative.

Imperial Professional Coatings
P.O. Box 29077
New Orleans, Louisiana 70189 .

Dear Jerry:'
,

Enclosed are the test results on your recently submitted
specimens.

- If we can be of further assistance, please feel free te
'call on us.'*

.

r PJ -

;- Sincerely yours,,'

:N '
- r

-;
i .

: J.,,j cs. A -

L. T. Corbin, Section Head
'

Analytical Chemistry Divister-

.

LTC:chuw
3- ..

*
w
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- Manufacturer: Imperial Anilytical Chemistry Division
R['.:I Oak Ridge National Laboratory

'

-( . .
New Orleans. Louisiana Date: May 26. 1981

,

u..
. .

R4

! ? e

- i ,;

j3 SYSTEM IDENTIFICATION- Steel panel x Concrete block 'l

.
,

; ; 115/1201
. i....
.

:
*

,

.

:
.

.

:,

:
s.

RADIATION TOLERANCE TEST*

3
,.

3 ORNL Master Analytical Manual Method No. 2 0921; Bechtel Corporation
i, Specification No. CP-951; ORNL Log Book No. A9675, AS-5-1 .
*

~; Initial dose rate: 1.0 : 107 rad
..

"
:

Test conducted in: x air water*

,

.

2
- *
., . ,..

6 * *

9 ~ W .e:
. -j ; Sample No. Cusslative dose Test results

. .

- 9 -',.
.

,I .. *

-i i A-32 2 i 108 rad Coatings intact, no defects.
$

*.
.

;'

e,

*.

! .< : ,

I a '.
t. ...

.,

'
:,

: :
.

. s.
- :

. ,; f Evaluat [d I / , //
~

'

.

/ ''j " *%'

,Q j s'
Approved 4, / , *

~- .,

,5
'
.

.t
=

.

I *

*
.

: ..--g'.

!:D ,. .

1,

.

.C -

:
.-
'.
.

'W

-%,N_
,,

_ . __ ,. a se a e. _ , . g - ,

g ..,,gggg , , ,
-'ewEM 4- __ *@M*.9o- e
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..
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,. ,.,
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'~

'.. .%., . -
.:..j:j -

.
:

i ' 25 Manufacturer: Imoerial Analytical Chemistry Division
.0ak Ridge National Laboratory;l "-

New Orleans, Louisiana Date: May 26, 1981
Q:

V..

".7
~ .''i

.1 SYSTEM IDENTIFICATICN Steel par:el x Concrete block f ),

;
I

-

115/1201'

..
.

OBA TEST

ORNL Master Analytical Manual Method No. 2 0922.
ORNL Log Book No. A9675, AS-5-1

*

Sample No. OBA chase Test results

A-31 spray * Coatings intact, no defects, all areas.
.

A-34 spray Coatings intact, no defects, all areas.'

.

A-38 spray Costings intact, no defects, all areas.
%

.(s o...,

i
, *.

.

i 0 * Irradiated.

.
,

e

>

.

(
|

( )'

,

'
# * / / /

:t Evaluated ti

( .

Approved [N [_'

,

*

..

v .

.s .

,-..
.

?-
,
. i -

.

.

| 1. . . <..

1

r !

- - - . .. - - .. . . . - .. - ...-
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.j Manufacturer: Imperial Analytical Chemistry' Division3
; Oak Ridge National Laboratory'

}j
.

New Orleans, t.ouisiana ,Date: May 26, 1981

'; . . --
-

,

,-. '

SYSTEM IDENTIFICATION Steel panel x Concrete block. . .
i.,

.

115/11/1201

.

.

RADIATION TOLERANCE TEST

- ORNL Master Analytical Manual Method No. 2 0921; Bechtel Corporation
Specification No. CP-951; ORNL Log Book No. A9675, A5-5-1 .

Initial dose rate: 1.0 x 107 rad
Test conducted in: x air water

. -

.

. . ,.
,

Q. ,

Samole No. Cumulative dose Test results. .

:

.! -
.

A-83 2 x 108 rad Coatings intact, no defects.
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.
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j Manufacturer: Imoerial Analytical Chemistry Division f*

Oak Ridge National Laboratory
,

.'
#:

.

New Orleans, Louisiana Date: May 26, 1981
-

'

7;

~ ,O
'j k x Concrete block )SYSTEM IDENTITICATION Steel panel ,

s: 1
I' '

-! '- 115/11/1201
. . .

:4

:
.

.

I MA MW-
:
*

ORNL Master Analytical Manual Method No. 2 0922.

[ ORNL Log. Book No. A9675, AS-5-1
.1
!
.

' . ' Sample No. OBA chase Test results. .

1

.i A-78 spray Coatings intact, no defects, all areas.
,

.! A-83 spray * Coatings intact, no defects, all areas.
-*

.

A-85 spray Coa. tings intact, no defects, all areas.;
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Allegation No. 13'

t

, :,
It is alleged that the coatings applied to areas such as the reactor core cavity
will not maintain their integrity due to neutron and gamma exposure. It is

furtheraElegedth.twaterandflaked-offpaintwillflowoutoft'hereactorcore'

cavity in the case of a LOCA. Are the coating systems applied to these area
qualified under ANSI 101.2-1972, especially for environmental and DBA conditions?

, Which areas are qualified and which areas are not? If coatings in the cavity
J, will come off with irradiation, will this cause a problem post-LOCA?

J

Evaluation of Validity
.

In the event of a LOCA, water will flow into, not out of, the reactor cavity. In
; order to be of safety significance, " flaked-off" paint would have to flow to the
1 -

. There is no flow path from the
-

ECCS sump and thereby inhibit ECCS operations.
'; reactor cavity to the ECCS. Consequently, " flaked-off" paint could not pose a

cafety problem.

This concern was originally voiced on NCR-C-83-00461 in February 1983 and
-

2
.

addressed in the NCR disposition. Although the coatings systems within the
-;

' reactor.' core cavity are DBA qualified, and their application in that area has
been fully inspected and documented, it is assumed that these coatings will fail

,

due to the severe radiation environment in which they are located. Accordingly,

these coatings have been placed by Engineering on the Protective Coatings Exempt

Log (attached, Item 41).

! .
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Safety Significance
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i
J Generic Implications on Other Systems or Contractors
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Not applicable
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Allegation No. 14

a. It has been alleged that after a NCR is written, anyone can sign off on'

it.
.

.

b. It has been alleged that NCRs cannot be written, and that irs must be
.

written with "unsats." It is alleged that NCRs must be disposition by
,

an engineer, while irs can be dispositioned by anyone. What prevents

[ items identified on an IR from becoming lost, the problem not being

resolved, or generic items not being identified?

Evaluation of Validity

Allegation 14a is incorrect. The current site NCR procedure (CP-QP-16.0), and
all prior revisions thereof, specify the individuals that are authorized to'

s

disposition an NCR, and to approve that disposition.'

.,

i

Allegation 14b seems to be a grouping of misconceptions.*

..

CPSES coatings inspection procedures have always provided a means for
_

,

identification, documentation, and disposition of nonconforming conditions. The

|' ' vehicle for reporting such discrepant conditions at CPSES has included
, r

, inspection reports, Field Deficiency Reports, and Nonconformance Reports. EachI;
of these have been evaluated for trends adverse to quality in accordance with-

|~
Criterion XVI of 10CFR50 Appendix B. The use of reporting documents other than
NCR's at CPSES has also been evaluated by_the Atomi~c Safety and Licensing Board

| and by NRC. Region IV.

!

!T It is not true, as alleged, that " irs can be dispositioned by anyone." Site

j i procedures specify three methods for resolution of an Unsat IR. First, the

discrepant area or condition may be reworked and reinspected. This disposition

|*, .does not require Engineering input. Second, an Unsat IR may be dispositioned by
a DCA, in which case Engineering input is provided in the DCA itself.

-e

!

--

( 't'
_ _ _ _ _ _ _ - - - _ ._ _ ___ _ _. _ _ _ _ . - _ .
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t- Third, the Unsat IR'may be closed by the issuance of an NCR descributt ih same

(l condition. Disposition of the NCR includes the required Engineering input.
. .;

4 '

4 Unique numbering in combination with manual logging of irs provides tracking '

i which precludes possibility of their unidentified loss or lack of resolution.

IR's are trended quarterly which provides trend analysis and corrective action
for generic items as well'as quality trends.

.

Safety Significance ,

'

None
,

c .

Generic Implications on Other Systems or Contractors

*

.

; Not applicable*
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N Allegation No. 15
.y
-j -

;

a. It is alleged that Paragraph 4.4.3.0 of Procedure Number CCP-30, Rev.
J3

11, allows CZ-11 or Carbo 11ne 191 to be applied over existing Phenoline
305 topcoat and left intact, without sanding back to a " mottled"'

i

transition,

b. It is also alleged that this paragraph allows Phenoline 305 to be
.i4

.y applied over Reactic 1201 and vice-versa.'

-:,

.I
' Are these coating systems qualified, for example for environmental and DBA

conditions, under ANSI 101.2-1972?
.

> .i
9

a ti

d [

.' - Evaluation of Validity,
: - (3. ,

-

;' ._,
- As with Allegations No. 1, 2 and 12, this allegation addresses a limited area in
,,

. s

.} ;which two adjacent coatings applications or systems overlap. Allegation 15a is*

., .,

d ~ only. partially correct. The referenced procedure. governs certain repairs of'

f
coate'd sesel surfaces. Contrary to the allegation, this procedure does requireL +

j that existing coatings be feathered - sanded - back a sufficient distance to
3 ensure a smooth final coating system. This paragraph also limits the area of
$ - " overlapping" systems to 1 1/2". No interfaca of two adjacent coatings
.4

-. applications or systems can be constructed without some degree of overl.sp.
T

,' 'Although the referenced system in the allegation has not been DBA qualified, the
,

.0, practice of allowing overlapping systems in interface areas without formal DBA'- -

qualification of the resultant system has been and continues to be industry.
-

. . - _ , practice. Due to the limited amount of total surface area involved, this3 -

approach does not present any adverse technical or safety implications.V

.

:
-

-;- ,

**, .

a

';

..el. -

. b
- p .
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Safety Significance,

,

'
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. . > --

' t None
'J . e

*
e .

4 .
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1
:
i

Generie Implication.= on Other Systems or Contractors-i -

4

Not Applicable
4
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Allegation No. 1C

.

As a result of numerous allegations regarding improper pressure being applied to
QC inspectors, NRC Office of Investigations has written violations in this area
and proposed two civil penalties. Are there any costit ; material deficiencies in

.1 the plant resulting from the improper pressure applied to QC inspectors (e.g.,'a

pressure not to write unsat reports or NCRs, threats to lose job, use of verbal. y

instructions to QC inspectors vs. written instructions, lack of support from QC>

[ management in technical disputes with construction, confusing instructions which

I do not support unsats, such as QI-QP-11, 4-5, Rev. 27, page 5 of 27, Note 4 and
I page 19 of 27 paragraph 3.7.5.b).

.

Evaluation of Validity

:'.

!' Applicants have formally responded to the proposed civil penalties. Our4

assessment of the situations which prompted the NRC to propose the civil actions
resulted in a program to improve communication at all levels at CPSES.. The

.

', Atomic Safety and Licensing Board considering-the application for operating
license for CPSES will consider allegations that improper pressure was applied to=t

,

QC coatings inspectors. Applicants will present evidence to the Board that there' '

.

.has not been, and is not now, improper pressure applied to QC coatings
~ inspectors. Such a practice has not and will not be tolerated. There is no
reason to believe (nor is it reasonable to believe) that coating material
deficiencies exist in the plant which have not been properly identified and
resolved in accordance with the CPSES QA Program. This conclusion is supported-

.by extensive OI investigations relative to this same subject, the results of*

- which have recently been made public.
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Note 4 on page 5 of 27 of QI-QP-ll.4-5 Revision 27, is the procedure for
'

iisolating and determining the extent of coating areas that fail to meet dry fiim
-thickness requirements as detected by spot measurements. Using this procedure, a ,

'

! QC inspector can identify the coated areas that are unsatisfactory. In'such
case, tiie inspector prepares an "Unsac" IR, indicating any unacceptable localized
areas within the overall area inspected. Any unacceptable areas must then be
repaired and reinspected to assure acceptability. The allegation that this.

-

instruction does "not support unsats" is incorrect. Paragraph 3.7.5.b of this
same inspection instruction simply permits the inspector to have the craft repair
pinholes or small discontinuities while he is standing at the location. It is,

difficult to perceive how this instruction could contribute to " coating materials
deficiencies" in tha words of the allegation. To the contrary, the procedure

allows tha inspector to visually scrutinize the repairs of those defects while
they are being performed.

Safety Significance -

-
-

None .,
-'

.

.
.

Generic Implications on Other Systems or Contractors

.

Not applicable

*
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Allegation No. 17' .

i

:

- It is alleged that the " air acceptability test" results are invalid because
cigarette butts are placed into the cheater valve of the spray gun prior to the
test and removed after the test. Further, it is alleged that construction and QC

- : management was aware of this practice.
-

Evaluation of Validity

'

Our investigation indicates that cigarette filters, not butts, were used in the
cheater valve of the spray gun as a filter for oil and water contamination.
Management was aware of the use of the filters. QC management vas not aware, and
cannot confirm, that filters were removed after the " air acceptability tests."

s In all cases, traps and filters were installed in the air line for the spray
6 guns. In some cases, this degree of filtration proved insufficient, as small.

quanticites of oil and water still reached the gun and were visible on the " air .
acceptability test." The cigarette filters were used to remove the small.

' i quantity of contamination in the line that was not removed by traps and filters.,

If these filters were removed (as alleged) and if grease, oil and water went*

through the spray gun and were therefore applied with the coatings, the resultant
; ,

coating system would have contained visible defects if the contaminants were in
sufficient quantity to adversely affect the performance of the coating. Water'

applied with an inorganic zine primer would have enhanced the cure and would have
had no adverse effect. Water applied with epoxies would have resulted in a loss
of gloss of the coating system and/or a " greasy" film over the coating surface.
Grease and oil applied with inorganic zinc coatings would have been visually

- detectable due to discoloration and " creeping" or " crawling" of the cured film.
Grease and oil applied with apoxies would be visually evident by appearance of

f fisheyes and crawling of the cured film. In all cases where these defects would
i

have been present, QC would have rejected the defective areas at the time of
visual inspection of the cured film. Deficient areas would then be reworked in
accordance with applicable site procedutes. .

.

.

h
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In actuality, no air supply can be made 100% free of oil and water. Minute'

'i! quantities of each will be present in an air supply system which passes the " air
'

:] acceptability test." In the event that part of the filtration system had been

!removed as alleged, any quantity of grease, c11 or water, sufficient to cause
4 adverse performance of the coating system, would have been detected by visual

inspection and the deficiency corrected in accordance with applicable procedures.

Safety Significance

None
.

.

[ Generic Implications on Other Systems or Contractors

9

Not applicable
.
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:{,4 Allegation No. 18

N..

'l It is alleged that QC inspectors are not allowed to identify visual defects such

as cracking or blistering during backfit inspections.
.

.

i
'h Evaluation of Validity
.

3:
:s>

.,.t~
.-:t . Backfit inspection procedures QI-QP-11.4-23 (Steel Substrates) and QI-QP-il.4-24t

.P] (Concrete Substrates) require dry film thickness measurements and adhesion tests
,

of coated surfaces being reinspected. It was not intended that visual

inspections of coated surfaces be performed as part of the backfit inspection
program. Inspections of coated surfaces for visual defects are required by,

QI-QP-11.4-5 (Steel Substrates) and QI-QP-11.4-10 (Concrete Substrates).t
' QI-QP-il.4-5 requires inspecticn of prima coated steel substrates for visual

l defects prior to any primer repairs and prior to seal or finish coat
applications. QI-QP-11.4-10 requizes inspections of concrete surfacer
applications for visual defects prier to finish coat application. As part of

.j finish coat final acceptance inspections, visual inspections are performed in.

'f accordance with QI-QP-11.4-5 (Steel Substrates) and QI-QP-ll.4-10 (Concrete;
Substrates) on all coated surfaces (including all items inspected during the,-

g-

, $.: - backfit program) in each area prior to turnover of the area. These final visual.
'

| inspections include the identification (and repair) of surface defects such as

|E cracking or blistering.

|: -

-

_ '! Safety Significance,n.'
.4

None>

i ,,

-. q
t

,.

| {
Generic Implications on Other Systems or Contractors

('l
.

-; Not applicable
i.~j

. _ _ ~ _
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A11eastion No. 19

It is alleged that Instruction Number QI-QP-11.4-23 and QI-QP-11.4-24 are very
'

vague regarding the way the backfit: inspections are to be conducted.
.

,

Evaluation of Validity

.

The allegation itself is so general, referring'as it does to all of the backfit
,

' instructions, that it is difficult ' to evaluate. Nontheless, our review of the

current revision of instructions QI-QP-11.4-23 and QI-QP-11.4-24 and of alls
,

previous revisions of each, indicates that there is no validity to this
. allegation. Each of these instructions. provides clearly-stated step-by-step
instructions which assure effective backfit inspections of coated surfaces.

.

Each instruction includes the following provisions:

(1) Description of specific application of instruction, i.e., testing of

coatings on steel substrates (QI-QP-11.4-23) and concrete substrates
(QI-QP-11.4-24) for which corresponding documentation is missing or
discrepant in order to determine acceptability of coating dry film
thickness and tensile strength of adhesion to the substrate.

.

(2) Description of specific method for performance of scratch tests for
determination of coating dry film thickness including Tooke gauge to be

,

used, daily accuracy checks of the Tooke gauge, number of tests
required based upon size of test area, and acceptance criteria.

.

.

'

(3) Description of specific method for performance of adhesion tests
including calibrated adhesion tester to be used, number of tests

.

required based upon size of test area, and acceptance criteria.

(4) Description of specific ~ method for use of status indicators to
physically identify all coated surfaces which backfit inspections
determine te be unsatisf actory.
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9 (5) Description of specific method for documenting results of backfit
i

I inspections.
;;J ,

'O
,

' '

- (6) Description.of requirements for mapping areas which have been backfit
i
; inspected in order to provide required traceability to the

corresponding backfit inspection reports.,

.

Six inspectors who have been utilizing these instructions during the past two and
a half years to perform protective coatings reinspections, were individually
questioned'as to whether present or past revisions of these instructions were

.

vague as written or as applied. All six inspectors responded that they have
encountered no difficulties in understanding the requirements of either present

:
,i or past revisions of QI-QP-11.4-23 and QI-QP-ll.4-24.

.

Safety Significance

*

.

None.

.i

.).
- :i

Generic Implications on Other Systems or Contractors.

:
.

[ Not applicable
't
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+Allegation No. 20

,

It is alleged that adhesion testing of the protective coatings are not performed

.

properly. The QC inspectors are instructed not to cut around the adhesion test
dollies when conducting alhesion tests. The instructions that come with the .

O
machine tell you to do so (and Specification AS-31 references these

- instructions). .

!
-

,,

~

i.
Evaluation of Validity ,

We cencur that the manufacturer's instructions for the Elcommeer 106B Adhesion
Tasterrecommendscribingaroundthedollipspriod.co. pulling. We do not believe
that the lack of scribing dollies invalidates adhesien testing. The E1cometer

'

106B adhesion tester is manufactured for all type og. coatings,notjust the

phenolics and epoxies used at CPSES. The scribi Q of dollies could be an.
important factor in establishing adhesion values for;some types of coatings, ,

particularly those which exhibit peeling of coating--upon receiving a tensile+

force or " band-aiding." The scribing of dollies ,is not an important 2

consideration for adhesion testing of phenolics cad epoxies and consequently this
requirement was not incorporated into the origincl revisions of the backfit
procedures QI-QP-11.4-23 and QI-QP-11.4-24. Test}ingwasperformedto
substantiate the lack of importance of scribing around the dollies in testing the

; coatings used at CPSES. Thesetestsshowedthathif'ferencesinvaluesreached
with scribed and unscribed dollies were statistically insignificant. A copy of-

the test report and the statistical analysis of the.results.is attached.
?
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!.Safety Significance.. ,
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1 None ?
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Generic Implications on Other Systems or Contractors
s

Not applicable
.

4 .

?

1
-

k
.

ab "f (d
er

9

a m a

O

$'r
s

S '

9 m

4

1
.

? P --

s t

e ,

A

N'o'
y

y

s

.e

vi-. ,

| a
|

Pi 3

I *h't.

I- t
.

+ s &

i '

t

M

M

"j L

AF

t .o

, ?,
i
'

4

I ;.

4. . -

4

M,
- &.
.,

e
.-

k' h
n ..

-} v
'

*
<

;
d.i. Y

.

e, ,

'

; -
-

*.
g *,

., rr;
y

' *
-n. - ~:,. -

'

''' ._ _ ,



?,

,- ;q- ; ;, ; m.. ? . .,. : -~ , a .-- ,,. . . . . , _ ,
, .. _ , __ _, , , ,

.&..;u L;m..x'
' ~' ' [ } %Q ~ M.Sa : ' n '

t > '
^ '" ~.

#

f
j . .

. . . - . . , . u. -- g .~

* ,

. ..
.
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j

}' . OFFICE MEMOR ANDUM ,

,
July 6, 1983

To File Glen Rose. Texas

=_
.

Test -Recort on Adhesion Testsrj subject
,

'i I- ,

BIckground:
~

~ kanufactu rs recommendations for use of the Elcometer Adhesion Tester Model
,

106 state ' hat dollies should be scored orior to cullino to assura that the

|
tenstie force is acting only on a one square incn of coating.

,

A conscious decision was made in late 1981 (when the coatings "backfit" p'ro-
gram began) to omi,t the requirement for scoring of the dollies based on:

! 1) ?. ensile strength of coating vs minimum requirement of spec.
- . 2) ifrittle~n'ature of phenolic cliitin'g doesn't allow for paint to

be removed in strips.
,

!
3) Conversations with coatings personnel involved with protective

coatings for the nuclear industry.

MRC identified the fact that this manufacturers recomendation had notThep
heen incorporated-into-the-protective-coat-ings-instructions / procedures-and-had- - -

not been done in their (QC) field inspections. This was identified in I&E Report
83-07/83-04'

!
_

On 2/1/83, Mr. Mike Foote of TUGC0 QA contacted Mr. Ken Trimber of KTA --' ( Associates, Inc., who is the vendor who distributes the adhesion tester in
ques:fon and has conducted in house testing which have shown no differences
in' results when dollies are not scontd. Mr. Trimber stated that the ASTMi ,

4, 01.4G.04 committee was presently in progress of establishing a standard for
performing adhesion testing. However, this standard was not yet available,

|

! ant * luggested performing our own- testing on site.
|

Oisite Tests:
2' steel test panels (each approximately 2 ft. square) were prepared, blasted,
primed with CZ-11, and finish coated with Phenoline 305. Three separate tests
vere run on these two steel panels (results attached).
+

Two concrete tests were conducted on a concrete wall which had been previously
coatad in Reactor Unit 2 (results attached). All testing was perfomed by the
writer, with assistance from M. E. Foote, Coatings Quality Engineer; H. O.
Williams, Coatings Supervisor; and Mr. Robert Wallace, Coatings Lead Inspector.

nalysis of Results:

A statisticci analysis of the test results'was perfomed by L. M. Bielfeldt,
Special Project Engineer, TUGC0 QA Dallas, She utilized the Wilcoxson two-
sample test, which is a non-parametric test of hypothesis. In each case, the
null hypothesis was that the mean of the uncut samples equaled the mean of the'

cut samples. Two tailed tests were conducted at a 5% level of significance and
each test concluded that the null hypothesis should be accepted.
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Conclusion:r

| The tests demonstrated that there is no significant difference between ;
s

! the scored and unscored dollies (at a 95". confidence level) and therefore,
is no reason to either score around dollies before pulling or to question'

the validity of previous adhesion tests.

AY
/ Aw

Prepared By: -

C. T. Bra at
Non-ASME a QC Supervisor*

Protective,_ Coa _ti.Dgs Level III_
_

_ ,

('

Reviewed and Approved: w.)
'

, _ R. G. Tolson
TUGCO-Site-QA-Supervis'or -

-

.S. RGT/CTB/1p
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TEST RESULTS
,

a, .
8

.:s
-

Uncut Cut!
,

.4 Concrete Test 1 850 750
450 500

.

400 450
500 400
450 600
600 800 '

Concrete Test 2 550 450
400 625
575 600
400 475

: 500 500
! 625 625

550 575

Steel Test 1 500 575
~, 550 550

525 575
675 600

: i. 625 575

'-9 650 650
- 550 675
;;.
. -

Steel Test 2 580 420-
' 500 460

'375 400*

.

600 425
425 700

Steel Test 3 600 550
1 650 600
' 600 600

600 650
725 600

.

600 525',
600 550
575 575.

1
950 575' -

' i- 575
600

I .. 450
';.i

!- .

.'. ; t
*
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TUGCQ* .
* t

FOLL0iING IS A C0 '!i. lim A T I J:4 0F "18JH Pe I / P.3 TFLP CON .ECAhrING SCJRING*

[ AH-)UND TEST L a!.!. IES k H EN U:;ING THE ELCJMETEM ADHES!1N TESTER.
AI.!WO"GH THE0 RET ICALLY TH?. CJATINC SHJULD TI SC3nIC, 'TA IN-MOUSE~

.

* ORH HAS SHJk'N NO DIFF ERENCES IN RES7LTS LHEN V3T SC3 RING.'
.

|; 3

NO STANCAROS CURRENTLY EXIST-F0h USING THE INSaIMUMENT. H3kEVER
-

ASTM D 1. M. 0 c IS PhESENTLY PhEPAEINC A S'TA.Cf.Er AN T . IN I T I 4T ING A.

SEEIES OF ROUND R3P!N TFST PANEL SIUDIES. THE C ~.J Ui* M ET !. AS T k EIH
.

AND ACAEED TO INCLUCE SC3k!NE VS. NOT SC'RINC IN ThE PEX hA.V.'
.

j A: 1H3"CH .vANY OF THF :D "ERS FELT THAT S**3RI:*C k AS UN<ECESSARY PASED
ON THEIR IXPERIENCE. ALSJ, ON CONCE!TE IT f''AY PE POS$1PLE TO ChEATE

. A SHEAR PLANE IN THE CONCRETE kHEN DhILL'INC, CAUSINC A _L.Q.k 2,S.L 21.F.SF.

.

- Un a n.. CONCI'.ETE.
#

.

IN DECER TO SOLVE YOU . IXMEDI ATE QUISTION, IT IS SUCGES1Er THAT YOU-

CONCUCT YOUR OkN TES1 PULL 10 D3LLISS SIDE DY SIOEi 5 SCOREE AND
..I (- S NOT SCORED AND C3XPARE THE RESULTS. .

. ,

.

VEhY TE' LY YOURS,"
-
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TEXAS UTILITIES GENERATING COMPANY- -

:,;

OFFICE MEMOR ANDUM
' '

} February 2, 1983C. T. Brandt Glen Itone. Temas
. To'

, , ,
Calibration of Adhesion Tester

;i Suhivet -.
4 #

1
i

I have personally discussed with Mr. Ken Trimber acceptable methods of
calibration of adhesion testers this morning.

.

.,
*

.-

!.. s. ... .. .. .. .. . . . is y U,.a - m oeiace=> .ene. caeA: auneston tescers
to Pittsburg Testing Laboratory in Pittsburg, PA where they are tested in a
. . .

Tensile Tester. He indicated that a cension-testing calibration method would
be an acceptable means of calibration.

7
.

/
.~

-

V
- ,'~

'M. E. Foote
a, Structural QC Supervisor

[ . t.
ME.F/is

-

cc: R. G. Tolson .

M. Wells
.

J. D. Martin

_..
.

.

i(j

|

.

|
i

.

T &

|

* . ..

.
. i

| \ !

.

'

t

1'
.

.i3

1'

|- t
.

L- - - - - ~ _ . .__ ___ _ __ _ , _
_



.

' - , . . . . .. . ._ .
* -

. - ,.'.. . .. . .

e
-

.r....:s .:. :.a . w.;.~ , . m. . . s ; r : . .p, - , ; , u _ ,. , .;; ., r ; . - ,.. . .

_-
'

~ . ,
' ' -

g... yty-Joy q
I ~ . ~ ~ TEXAS UTILITIES GENERATING cot../ANY

, ~~
--- ~

OFFICE MEMOR ANDUM . . , ,
,

June 23, 1983C. T. Brandt Dallas. Texas.Ti
.

PATCH TESTS RESULTS*

f, Subi~'
REFERENCE: NRC IR 83-07/02

1 NRC IR 83-19/13 1- .

.i- ,,

i.
,

! I have reviewed the results of your adhesion tests comparing cut and
uncut patches of protective c}atings applied to concrete and steel

.
- g-c n.n; e n p:3 i; 2 . ;7, e r 3;n...w . ...e v ,--- .,e .,,

.

difference between the resultr, of cut and uncut patch tests, at a'

95% level of confidence.
'

8

The test data was analyzed by the Wilcoxon two-sample test, which is
| a non-parametric test of hypo 3heses. Attachments A, B and C contain

sunnaries of the analyses. Ig each case the null hypothesis was that
the mean of the uncut samples equaled the.mean of the cut samples. '

Two-tailed tests were conducted at a 5% level of significance and
.each test concluded that the null hypothesis should be accepted.

..

If you have any furthe questions or connents, please do not hesitate
to contact me. --

4 -
''

..
,

. .

~ t. ' M
,

f( L. M. Bielfeidt
Special Project Engineer

.i __,

Y

LMS:In
Attachments
cc: R. G. Tolson
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ATTACHMENT A

y -

jd Concrete Substrate Tests 1 & 2-
e

s3
.

!
. TEST (EST .

I. RANK RESULT ' RANK RESULT >

2 2.5 400 ' 14.5 550
.

2.5 Juu e, . a 2:u

. 2.5 400 ' 16.5 575

V 2.5 400 16.5 575
.

', - 6.5 --- 450 - 19 600 "

6.5 450 19 600

7 6.5 450 19 600
t'1s.

6.5 450 22 ._ 625 . . . .

_ _ _ _

9
.

475 22 625
.

r 11.5 500 22 625

j-('
.. ':.] 11.5 500 24 750

3,
1 11.5 500 25' 800

;

11.5 500 26 850-

'y

!
, |4 NOTE: Underlined test results are for uncut samples. Subscripts

! ", M
- 1 and 2, below, represent uncut and cut samples respectively.,

_ *

,.i

1 = 526.9ng = 13 x'~

2 " 13 *2 = 565.4n

-

,

ranksy = 156.0
*

I

H 'M1 "M2 "1 =| O
i: .

H: f I"1)I"1*I)'5' g y /2 u=w = 65:
: g- 2

~7 d= 0.05'

..

Critical region: 1] <_ 45 .~. accept Hg
.
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ATTACHMENT B
-3.i - <x.e. . < c c.e .

-

Steel Substrate Tests 1 & 2'

'

:1
TEST TEST - -

d RANK RESULT. RANK RESULT ~ !-

1 375 14 575.,

,
..

2 400 14 575
'

,
-

.

3 420 14 575

.

4.5 425 16 580
~

-

.

4.5 425 17.5 600 e

..
. 4

6 460 17.5 600 I4

J
7.5 500 19 625

, ' .',
4 7.5 500 20.5 650

9 525 20.5 6504

.

'

11 550 22.5 675
$

h 11 550 22.5 675
2

i 11 550 24 700
.;j j .

.

.

NOTE: Underlined test results are for uncut samples. Subscripts
1 and 2, below, represent uncut and cut samples respectively.

.

.

.

7 = 546.3'

g = 12 3n

7 = 550.4g = 12 2n
.

.

"$ l47'0~

H Y 1 */*2 l' 1
~

0.,

("l}("l + l)f *OH :jA t jA2 u=w1- 2

'

t

I et- 0.05 ,

.'. accept H0
! critical region: U < 37
'

., l-
| i i(.,

;
,

..

: .
i

.;

i
];

.q
. _ - . _ . .

- -_ . . . ,- - - - _ ._
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f

Steel Substrate Test 3
-

} TEST TEST-

.i RANK RESULTS RANK RESULTS i.

- .
,

;

1 450 13 600
,

.

[2 525 13 600

3.5 550 13 600

.

~13 6003.5 550
)'

6.5 575 13 600.

,

t ; -

; 6.5 575 13 600

I 6.5 575 18.5 650

.-.

6.5 575 18.5 650"

73 600 20 725

13 600 21 950.

3 c:
13 600

.

.| L
,
,

,' NOTE: Underline test results are for uncut samples. Subscripts
I and 2, below, represent cut and uncut samples, respectively.

.

,. .

g=9 x3 = 580.6j n
.

2 = 627.12 = 12
xn

,

ranksi = 79.5HO 81"82
' "I =

f
H:f1b2 1 "I + = 34.5g u=w1- 2

.

* cr= 0.05

Critical region: U < 26 .. accept H0
* ' - ' '

'
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|
*

e
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.

.
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2 i

!
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IAllegation No. 21

It is alleged that Brown & Root is doing the calibration on these adhesion
testers, and they are not using a corrected value curve (which should have been

"

supplied with each unit).

!

Evaluation of Validity

.

Brown & Root is performing calibration of the E1cometer 106B adhesion testers. '
- This calibration does not involve the utilization of a " corrected.value curve."

Contrary to the allegation, corre:ted value curves are not supplied with the
adhesion tester. Attached is a copy of all literature provided by the

..

manufacturer of the adhesion testers; it does not include any reference to -

corrected value curves.
~

,.
,

. , , .r. .
+- ;

The use of corrected value curves is normally associated with precision f .
,

instruments. The E1cometer 106B Adhesion Tester is by no means a precision *

instrument. The smallest gradations on the scale of the E1cometer 106B Adhesion

| Tester are in 200 psi intervals, and readings taken by the user are 3

approximations within this 200 psi range. This provides for the possibility of-
significant observation error.

The purpose of performing adhesion casting is to substantiate proper adhesion add *
cohesion of the applied coatings, not to establish absolute values for tensile
strength of adhesion. It is more prudent to adjust the frequency of calibration ;
to maintain accuracy limits, which is the approach selected at CPSES, rather thdn
to provide " adjusted values" to a nonprecision instrument and estimates of

'

.

values. ;

.
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Safety Significance ! '~

v

i
.

.i
.

d

None known i
.
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Generic Implications on Other Systems or Contractors
..

Not applicable
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Allegation No. 22

In the present backfit program, QC inspectors are required to take readings with:.

adhesion testers without receiving formal training.
.

Evaluation of Validity

'

This allegation is unfounded and thus without merit.
.. .

Backfit protective coatings QC inspectors are trained in the use of the adhesion
tester. Prior to certification for backfit inspection, each QC inspector
receives on-the-job training and must pass, a practical test on the use of the
adhesion tester. Additionally,, prior to certification, each inspector receives
formal classroom training and must pass a corresponding written examination on
the backfit inspection instructions which require the use of the adhesion tester.
Training and testing are prerequisites for the backfit protective coatings QC
inspector's certifications, are documented, and remain part of each individual's

.

| ..; certification package.

|
,

!

Safety Significance
,

Nee
;

'Generic Implications on Other Systems or Contractors

Not applicable

i

,
.

*
'

' . . _ . __
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Allegation No. 23a

, 11

'. It is alleged that the Coatings QC Program at CPSES is inferior to the same
programa at other nuclear power plant projects." One reason is that standard

' inspection practices, used at other sites, are not used at CPSES. For example, a
sample adhesion test used by a QC inspector regularly at another site, was not"

,

allowed at CPSES by one of the QC lead men. This is the ASTM cape adhesion test.
,

Evaluation of Validity
,

.

We are unable to substantiate the subjective portion of this allegation. The'

< - methodology utilized for inspection of protective coatings at CPSES is equal, if
not superior, co other nuclear plants' under construction in both the United*

.

Documentation systems change from site'to site, but the types' States and abroad..

'; of inspections performed and inspection methods and instruments utilized remain
consistent.-

.

10CFR50, Appendix B, Criterion I requires that "the authority and duties of'

.

persons and organizations performing quality assurance functions shall be clearly
, ' ' established and delineated in writing." This requirement is fulfilled by

development of detailed QA/QC procedures and ins'tructions defining, directing and
controlling a quality control inspector's ducias and responsibilities. 10CFR50,'

Appendix B, Criterion V requires that " Activities affecting quality shall be
,

prescribed by documented instructions....and shall be accomplished in accordance
'

with these instructions.";
_
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The protective coatings QC program at CPSES meets that requirement. The Comanche
.h..

Peak PSAR currently requires compliance with Ragulatory. Guide 1.54, ANSI N101.4;;

. ', and ANSI N 5.12. ANSI N 5.12, paragraph 6.4, states that adhesion of the prime
Icoat to the substrate, intercoat adhesion, or cohesion of any coat of the coating

< t-
.

|system shall be determined by the use of the E1cometer adhesion tester (or
Iequivalent instruments by other manufacturers). It should be noted, however,

that this requirement for adhesion testing if for galification of the coating,
not for field testing of applied coatings. Our use of adhesion testers in the

.

field therefore exceeds the requirements of ANSI N 5.12. The CPSES design

specification, AS-31, specifies the use of an E1cometer Adhesion Tester, or
equivalent, for determination of adhesion. The ASTM tape test is neither an
equivalent to the E1cometer Adhesion * Tester nor is it referenced in ANSI N101.4,*

ANSI N5.12, Regulatory Guide 1.54, Specification AS-31, CPSES Construction
,

procedures, or Quality Control procedures / instructions.

In suasary, the CPSES protective coatings QC program is equal or superior to
inspection programs at other nuclear power plants. In fact, we find it quite

,

similar to most plants under construction. ,The inspection instructions are above
average in degree of detail in describing hcw inspections are to be performed.i

The cited example of a QC lead inspector directing an inspector not to use an
ASTM tape adhesion test is an example of the CPSES QA program working. The ASTM

tape adhesion test is not referenced or required by any code, standard,
Regulatory Guide, specification or procedure applicable to CPSES, and the denial

.

,

of its use, in fact, demonstrates QC supervision encouraging QC inspectors to
follow procedures and not af scouragement to a QC inspector's effort to assure a

'

. quality product.
.

'

.

*

I..

i i

I
!

s

^

i

I
. - - - . - . - . . . . ..-..,.m.---

- - . . . .,

. . - ..- ,- . . - - , - . - , - . . - - , . - . - - - - . . - , , . - - - _ - - - . - - ..



_
__ . _ _

.
.. . e* *- . p . ;- '.' , ,w, -- :_._ ..,__.._. .. . y ,:xg;

, , .._. _... .

.,
-

.. ..-, ,__.._ _. .s. .. _ . . .
. %.c;.'% , y .g .. !., .. s -g, v '. . . :. :- -.

. . . . .
-

- -
__

-

,

.
.h-

.

<<

.

.

-
. .

.

Safety Significance-

.,

.t

'l
None'

! ,
*

.j
' .t

I

Ceneric Implications on Other Systems or Contractors

Not applicable
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A11esation No. 24*

.
-

:

It is alleged that Q coatings have been placed over rusty, scaly unprepared metal.

surfaces inside pipe supports made of tube steel without end-caps. In these
cases, the protective coating gets on the rusty inside of the tube. This coating
material could later crack, scale, coma off the pipe, and then travel to the*

sumps.
.

Evaluation of Validity.

.
.,

.) This allegation is correct. This condition was evaluated by Engineering on DCA
16,106 (attached) which placed the areas in question on the Protective Coatings

:
. Exempt Log. (See entry number 32, attached). In doing so, Engineering has

i determined that failure of the referenced coatings is without technical or safety

r - -[
significance.,

1 ,

I

i

.
Safety Significance

?

None

.
3

.

.

|
Generic Implications on Other Systems or Contractors

Not applicabla
!

+
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SPEC TUGC0(2) .. -b Page l of L- ,

} . COMANCHE PEAK STEAM ELECTRIC ' STATION .,- . . _ .,

DESIGN CHANGE AUTHORIZATION
-

(WILL) Si}%XMll BE INCORPORATED IN DESIGN DOCUMENT OCA NO.16,106 Rev. 1
.

,,

l 1. SAFETY RELATED DOCUMENT: XX YES N0 cIBBS & mf.f. INC.

bEI 2. ORIGINATOR: CPPE XX ORIGINAL DESIGNER

APR 04 E84
3. DESCRIPTION: .

- bb[l$ SREY. 2A. APPLICABLE SPEC /6W/M{U(R 2323-AS-31
.

B. DETAILS THIS REVISION VOIDS AND SUPERSEDES DCA 16,106 Rev. O.

In Containment structures various tube steel supports which do not have end

caps, have coating on interior which has been applied without QC inspection and

possibly over rusted steel. Request clarification on this item.

SOLUTION: If coating failed from these areas it would do so in a sporadic manner

and involve 'only minute amounts of ' oatings. Gross coating failure causingc

; clogging of the Containment spray pumps from these areas is not likely. Coatings
t

extending into open tube steel members resulting from spray operations performed'

,,

on the ends & exterior of the member is acceptable.
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CATE b 2.' O bA. ORIGINATOR: W '7 /,, /2 "
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Allenaeion No. 25

It is alleged that a seal coat was accepted prior to the finished coat being
applied, when in fact the seal coat should have been rejected. The area in
question is just outside the Skhar Pump Room, in Reactor Containment'

Building-Unit 1, on the steel liner plate. The stains on the liner place in the*

- opinion of the inspector were not acceptable per procedure and should have caused
the seal coat to be rejected for finish coat application. The QC inspector'

brought the condition to management's attention and requested their opinion.-

,t
"3 ' Management stated that the stains were in fact rust stains and acceptable, while
"~

the QC inspector felt it wa:. obvious that the stains were not rust and j

. unacceptable. The QC inspector stated: "The reason I ae.cepted this van because
.,

i I feared adverse action would be taken against me if I rejected it." The QC

: inspector goes on to say that this area has the finish coat on it now shd none of
the stains are visible.'

Evaluation of Validity

i

5; The protective coatings QC Supervisor (a certified Level II Inspector) was the
i

.i individual involved with this incident. He felt at the time that the inspector
~

was satisfied with his technical assessment that the stains were indeed rust
stains and were acceptable per procedure. The Quality Engineer, a certified
Level III, concurred that the stains were rust stains and were acceptable. The
Level III thought the inspector was satisfied. Had the inspector continued to.

; f- express doubt, the Level III would have signed the inspection report indicating
e.
;! his evaluation, as he had done in similar situations in the past. (See-

]' Allegation Number 33). Further, the QC Supervisor stated that the referenced3

inspector was not threatened in any way to accept the area.
,
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Safety Significance
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- i

ej None
l I: .

l.
~

Generic Implications on Other Systems or Contractors'

. Not applicable
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A11eastion No. 26
.

It is alleged that Design Change Authorization (DCA) documents are not
controlled.

Evaluation of Validitys

This allegation is partially correct, but has no technical significance. Under
site document control procedures, all DCA's used by personnel applying or

,

inspecting coatings are controlled. These documents are issued and controlled by
~

the Document Control Center (DCC) at CPSES.
4

When Engineering approves a DCA, Engineering forwards information copies to

; recipients designated on a standard distribution list. This distribution is
intended to assure effective communication. These information copies are not

- controlled, but they are not used for construction or inspection.

4

Safety Significance

None

Generic Implications on Other Systems or Contractors

.

Not applicable

i

,
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A11eastion No. 27

| It is also alleged that DCAs at CPSES are originated and approved totally by
engineering. QA/QC has no input in the review and disposition of DCAs.

t

Evaluation of Validity'

.

The first part of this allegation.is correct, and this practica meets regulatory
-' requirements. The first step in establishing the CPSES QA Program involved a
,

; detailed review of the 18 Criteria of 10CFR50, Appendix 3. These criteria do not

require that design documents be reviewed and approved by the QA organization..

What is required, however, by Criterion III of Appendix B is that design changes' ;
be reviewed by the original design organization (or other equally qualified

,

design organization). Criterion VI, Document Control, requires that design
documents (including changes) be distributed to and used at the location where'

the prescribed activity is performed.
.

.

. The second statement in the allegation, that QA/QC has no input in the review or
disposition of DCAs is incorrect. Engineering frequently discusses proposed DCAs
with cognizant Quality Engineering personnel before DCA's are issued. DCA's are-

routinely checked by Quality Engineering personnel to evaluate their effect on QC,

procedures and instructions. Any Quality Engineering concerns resulting from
,

these checks are resolved with Engineering.'

Safety Sianificance

None

Generic Implications on Other Systems or Contractors

Not applicable

:
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A11esation No. 28

.!

It is alleged that DCAs are used frequently and conveniently to cover up a
,

condition for which a Nonconformance Report (NCR) should be written. The alleger

':. estimated that 40% of the DCAs are for NCR conditions.
..

,

*'

*

Evaluation of Validity *

.| This allegation is evidently based on the misconception that a DCA is a method of
hiding problems, and is therefore without merit.

I DCA's are an engineering tool for resolving situations which arise during the
-

. normal course of construction. They are a highly visible design document for
'

which QA is on standard distribution. This allows QA review for any conflicts
.

and for incorporation into inspection procedures / instructions as required.
.

The use of DCA's at CPSES has been addressed by several entities, including the

; URC via the CAT Report. DCA's are sometimes utilized as part of nonconformance
report dispositions. Far from being used to " cover up" discrepant conditions.
DCA's are part of the overall program to assure proper disposition and review of
conditions requiring Engineering evaluation.

t

.

Safety Significance

.

None -

Generic Imolications on Other Systems or Contractors

'

Not applicable
.
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*i A11esation No. 29

. .

It is further alleged that DCAs are written to overcome a probles area which will.,

take considerable time for repairs. In other words, the DCAs are used to,.

facilitate the completion of a job even though this means that accepted-

; procedures will not be followed.
.

'
.

Evaluation of Validity
,_

i
'i

.

While the first statement is correct, it is not significant. DCA's have been.

issued by Engineering for specific areas on which it would be difficult or
,

; impossible to apply or repair coatings in accordance with specification AS-31

,! requirements. (The subject matter of Allegation 24 is an example of this
3 .

j phenomenon, and its disposition by issuance of a DCA). In these specific cases,
'

,

i
I Engineering determined that coatings application to less stringent requirements

- will not have an adveras affect on the safe operation of the plant.
,

3 Construction procedures and QC instructions / procedures are revised to incorporate
only those DCA's which effect generic changes to specification requirements.

,

'

Safety Significance

i

None
t

.

Generic Implications on Other Systems or Contractors-

i
'

Not applicable
.
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Allegation No. 30
,

,

It is alleged that on numerous occasions DCAs have been issued to downgrade the
'

surface preparation from an SP-10 to an SP-6 standard preparation. It is further,

'

alleged that DCAs are also written to downgrade Specification AS-31 requirements
s

in containment to AS-30, which is the non-safety specification. The downgrading
of an SP-10 to an SP-6 surface preparation is an example of DCAs being written to

'

downgrade from an AS-31 to an AS-30 requirement.

9

Evaluation of Validity,

'

This allegation is correct but without technical significance. Occasionally,,

Engineering has changed the degree of required surface preparation from SP-10 to
,I SP-6. This decision was besad on factors such as feasibility of surface

preparation methods and performance requirem'ents of the coating system. DBA data
exists for CZ-11 over an SP-6 surface (see attached Carboline Testing Project

. 02040) which. substantiates satisfactory perfotaance of an inorganic zine (CZ-11)
over an SP-6 surface preparation under DBA conditions.'

DCAa have also been issued changing' the design requirement for some areas from a-

safety related (AS-31) to a non-safety related (AS-30) application requirement.*

~ These changes were based on Engineering evaluation of.both technical and safety
consideraticus. Areas which were changed to AS-30 application requirements have

, o
'

7- be,en added to the Protective Ccatings Exempt Log.
_
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None
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Generic-Implications on Other Systems or Contractors

Not applicable
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ti! TESTING PROJECT: 02040 DATE: August 24, 1982
,

-

t

REPORT #: First TIME:' Final DATE OF CRADING: 7/19/82

TOTAI, DESIGN TEST DURATION: Seven Days REQUESTED BY: Dan McBride

TITLE: I.0CA Testing of Carbo Zinc 11 over an SSPC-SP6 Blast -

PURPOSE: To determine the perfor: nance of Carbo Zine 11 over a SSPC-SP6
" Commercial Blast" when subjected to a 340*F BliR (ASTM D3911-80)
I.0CA condition.

CONCI.USIONS: Please refer to results.
- '
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: Testing Project: 02040 August 24, 1982*

Final Report: Seven Days Page 2
^

; -

(
l- PROCEDURE:

; '

A. Test Coupons: 1
,

1"x4"x k" steel, certified
Carboline ST-1 (See Appendix 1)

,

* Surface Preparation: Gritblasted to SSPC-SP6-63,
" Commercial Blast Cleaning".

Abrasive Medium: 50/50 mix of GFH #40 grit on S230 shot.
Panels were degreased before priming.

.

B. System Tested:

Thinning DFT Range
System Tested Batch No. Color Thinner Ratio (Mils)

,

Ic Carbo Zine 11 Part A: 2B5754M Green #300 Thinner #33 12% 1.8-2.0
,

Part B: 2A2678M 1E0964M

C. Cure Schedule:
Relative

3 Humidity
System Tested Time Cure Temp *F Temo *C Range,

. Ic Carbo Zinc 11 2 days ambient. 69*-76* 21*-24' 56% - 91% 1

6 weeks, 3 days (roof) 50*-90* 10*-32* 33% - 97%. !.

3 days ambient 70*-76* 21*-24' 60% - 70% |,1|
. ,

. <. ,

f- % D. Exposure: |.

t

2 1. Time-Temperature-Pressure Curve

j Time Temperature * Pressure *.

Initial Ambient Ambient
Initial to 6 hours 340*F (171*C) 70 psig
6 hours to 96 hours 250*F (121*C)' 30 psig
96 hours to 7 days 200*F (93*C) 10 psig

*These are theoretical values. The next page includes graphs of theoretical and
actual LOCA temperature and pressure curves. The data for the actual LOCA curves
are from the chart recording for this test are found on page 131, Lab Book #230. I

2. Water Chemistry
Deionized Water pH=6.1

,

LOCA GRADING PROCEDURE (ASTM-D3911-80)

The test coupons are er==ined and evaluated within 4 hours afte'r
removal from test chamber for the following coating defects:

Del ==4 nation - report extent
. Cracking - report extent
Peeling - report extent, . ,.

-

Blistering - report in accordance with ASTM Method D714. |<.-) 1:

.
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RESULTS ,

340*F LOCA VAPOR PilASE
-

.g .
. t.

. [.
.

g .
DELAMINATION OTilER PERF0kilANCE 1 J'

COATING SYSTEM DFT RANGE FLAKING OR PEELING BLISTERING CRACKING CilARACTERISTICS
-

1A Front | ,

;

Ic Carbo Zinc 11 1.8 10 None None None None !

IA B:ck
$ *

Ic Carbo Zine Il 1.8 10 None None None None i

1

2A Front

(t
.Ic, Carbo Zinc 11 1.9 10 None None None None

2A Back
} Ic Carbo Zinc 11 1.9 10 None None None None

!'.}
,

;!-3A Front .

hIc Carbo Zinc 11 2.0 10 None None None None ! r?3A B:ck
, 1';;i -Ic Carbo Zinc 11 1.8 10 None None None None

,
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RESULTS '
'

:-
! 340*F LOCA LIQUID PNASE -

.,
- .
,

. * .r

'! DELAMINATION OTilER PERFOR!!ANCE . - -

.

COATING SYSTEM DFT RANGE FLAKING OR PEELING BLISTERING CRACKING CilARACTERISTICS ,!{| 18 Front-:.

Ic Carbo Zinc 11 1.9 10 None None None None
IB Back

Ic Carbo Zinc 11 1.8 10 None None None None
,

's 2B Front
i Ic Carbo Zinc II. 2.1 10 None None None None !-

2B Back
$6Fhv'~.lo: Ca rbo '41iiE' !!'*"%"i2.'l ? "nV"'W* ditit/:'J " Mt None W - f) "''' NoEe' 'None' '""En~e "''7 ' " ,' ;~'M "'"

'"

-, - -

,

, ;y., -- .

3B Front
' &c ..y.

ic Carbo Zinc 11 1.8 10 None 'k None None None :
3B Back 6 'i

'

,

'
,,

5ttic Carho Zine 11 6;y 2.0 10 None None None None ''
,
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@ APPENDIX 1

.

Carboline Specification CBI !'

, .

Preparation of Concrete Specimens:.

Concrete Composition.

.

Cement, ASTM C150, Type II. I.ow alkali
Gravel, ASTM C33, size 3/8 inch
Sand, ASTM C33 -

- Water reducing admixture, ASTM C494
Air entraining admixture, ASTM C260..

Pozzolans, ASTM C618
Water - Demineralized or distilled water

Corverete Proportions
,

| Cement, 7 sacks per cubic yard
' Sand-Gravel ratio, 55 sand, 45 gravel by volume

Pozzolans, to 15 percent' replacement of cement
Air entraining admixture, 4-7 percent,

| Water reducing admixture, as per manufacturer's instructions
Water, to produce a 3 inch slump

h. Preparation of Test Specimen:;
.; e
~| Make and cure the specimen according to ASTM C192, except that no form oils

''

any.be used. The face to be tested shall be composed to the form to
> simulate poured walls and the wood t'roweled surfaces: Broom finish top

surface-to simulate floors. No test face shall be saw cut. When appli-*
,

| cable, concrete curing agents compatible with the coating system shall be
a used.
!

' ' '

Panels': *

i*
-

The size'for concrete panels shall be 2 by 4 inches by 2 inches thick 1 0.2
inches.

' '

Curing Time:
.

Before concrete spec 4=== are coated, they shall be cured a minimum of 28-

,; i . days in accordance with ACI 301, " Specifications for Structural Concrete for
t Buildings." If a concrete curing primer is used, it shall be applied on the

. concrete within 24 hours after removal of the' forms.

Carboline Specification ST1
;

fE Steel' Test Specimens
,

-N . Panels:t{q The size for carbon steel panels shall be 2 by 4 inches by Is inch.
CJ thick-t 0.1 inches with rounded edges and corners. The steel for each,

, ;$j specimen shall ' meet the requirements of ASTM A36, " Standard Specifications
for. Structural Steel".*

.,

J';' :\ :..

:1 | M.;j -
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,
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Allegation No. 31

-

It is further alleged that QC management interpreted an SP-6 on a DCA to mean "do
the best you can". For example, when difficult access areas were involved, QC
management allegedly stated to the QC inspectors, if you cannot get to an area,
do not worry about it.

.

Evaluation of Validity

DCA-13,140 Revision 2 (attached), which was incorporated into Revision 2 of

Specification AS-31, addresses coatings application and inspection requirements
specific to surfaces which have limited access and to surfaces which are
inaccescible.

'This DCA provides examples of typical limited access areas. It states that an
! SSPC-SP-10 or equal surface preparation should be maintained, if possible, in

limited access areas but that the minimum acceptable surface preparation for
limited access areas shall be an SSPC-SP-6, or equal. QC inspection on limitedi

access areas is required.
,

,

j' In addition, DCA 13,140 Revision 2 defines those areas which shall be considered
as inaccessible per Paragraph 1.lb of Specification AS-31 and states the
following: " Surface preparation and coating on inaccessible areas shall be on a
best effort basis. QC inspection on inaccessible areas is not required."

..e_.. . _ . . . . - . . . ~ . . ;_,---.. t... . _.__.n ,_y jjj_ _ * , _
, _ _ . _ . _ _

n , _ _ " _ . _ . , *|,__> ** -
.
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Eleven QC inspectors were interviewed individually and questioned as to whether
they had ever been directed by QC management to "do the best you can" and not to
worry about " difficult access areas." All eleven inspectors responded that they

,

had not received such. direction from QC management. However, the interviews
revealed that some question had previo'usly existed as to what areas were
considered to be inaccessible and therefore, not requiring QC inspection. This

matter was clarified by the issuance of DCA 13,140, Rev. 2, which included
,

definitive criteria for determination as to whether an area is to be considered
inaccessible.

It should further be noted that formal training sessions attended by QC coatings
7

l inspection personnel included discussions of DCA 13,140,~ Rev. 2 criteria for
determination as to whether an area to be coated is either inaccessible or
limited access. The instructors emphasized that surface preparation for those'

areas which meet the DCA definition for 1Laited access areas are required to meet

as a minimum the requirements of SSPC-SP-6. It was.further emphasized to the

inspectors that all QC inspections required by the applicable coatings inspection
,

instructions-are required to'be performed on those areas meeting the DCA criteria
for limited access areas. In addition, the inspectors were instructed that QC

;

| . inspections are not required in those areas which were defined by the DCA to be
j inaccessible.

Safe'.y Significance

None

,.
Generic Implications on Other Systems or Contractors

.
Not applicable

l

|

|

_ _ _ _ _ . ._ _ _ ....m. _ _ _ . . . - . ,
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*

3. CEEGIPTIGi:
*

A. APPLICABt2 SIM@15EifECEstIDff 2323-AS-31 te|v. 1
i i

B. DEmIIS THIS REVISION VOIDS AND SUPERSEDES DCA-13,140 Rev. l'.
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In Reactor Building Unit 1 & 2 pipe supports & various electrical ,

and equipment supports have areas which due to installation configura- *

tion of the supports or equipment an SSPC-SP10 or equal surface prepara-
,

tion cannot be achieved. This SSPC-SP10 or equal surface prepa in'

cannot be achieved due to limited access to the specific are or in-
,

'

! Qccessibility oer paracraon 1.lb7 Request CFarification or coaTf g inn

mese areas.

SOLUTION: Items and/or areas which are not inaccessible per paragraph
1.lb of AS-31, but due to the installation configuration of the support
or itas, the required SSPC-SP10 surface preparation cannot be met shall
be considered as limited access areas.. Typical limited access areas are
as shown on the attached drawing.

All steel installed in the Reactor Buildings which is governed
under AS-31 coating requirements is, as a minimum, shop primed prior to
installation. The non previously AS-31 primed steel is therefore,,

limited primarily to weld and field cut locations.
.

{n limited access areas,SSPC-SP10 or equal should be maintained if
possible, however, SSPC-SP-6 or equal surface preparation shall be the
minimum acceptable.

O Except for the above, coating application and 'd' cumentation 'irt - 2-o
- V limited access areas shall be as oresently required by' AS-31 Areas

,

ports typified by shaded areas on ene attached drawing shall be
yidered inaccessible per Paragraph 1.lb of AS-31.

-

cons Areas which
conduit, cable tray, instrumentation equipment, and various miscellaneous

- -

items and equipmeng cover or eme in contact with supports or backings f
'

.

are typical inaccessible areas per paragraph 1.lb of AS-31. Surface
,

preparation and coating on inaccessible areas shall be on a best effort.

|

| basis. QC inspection on inaccessible areas is not required.
~
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(WILL) (2EmXIII) BE INCORPORATED IN DESIGN DOCUMENTS DCA t!O. 13.Id0.Rev.1 ,

1. SAFETY RELATED DOCUMENT: XX YES NO

2. ORIGINATOR: CPPE XX ORIGINAL DESIGNER

3. DESCRIPTION: -

A. APPLICABLE 333I/0WGJCCCLXYfC 2323 As-31 REY. 1

8. DETAILS THIS REVISION VOIOS AND SUPERSEDES DCA-13.140 Rev. O.
,

.

See Attached.
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In Reactor Building Unit 1 & 2, pipe supports and various electrical

:and equipment supports have areas Wich, due to the installation configu-a'
''

ration of the support or equipment, an SSPC-SP-10 or equivalant surface
; preparation cannot be achieved.

The SSPC-SP10 or equal surface preparation cannot be met because of
limited access to the specific area. Typical of these areas are shown on.

the attached drawing to this document as hatched areas, Request clarifi-
cation on coating of these. areas.

.

Solution: Items and/or areas which are not inaccessible per paragraph
' 1.lb of the above applicable specification, but due to the installation

configuration of the support or iten, the required SSPC-SP-10 or equal
surface preparation cannot be met, shall be considered as limited access
areas. Typeical limited access areas shall be areas as shown on the at-
tached drawing..

*

All : steel installed in the Reactor Buildings which is to be coated
under AS .31 requirements is, as a minima, shop primed prior to installa-
tion. Therefore, the non previously AS-31 primed steel surface area is.*
limited primarly to weld and field cut locations. J

'

If possible, surface preparation of SSPC-SP-10 -or equal should b
O ==iat Sa 4 ia li it d acce== ar => ha ver. == = Sa4- , SSPC-SP-6 or equal

; surface preparation shall be maintained.
i-

Accept for the above, coating application and documentation shall - -

be as presently required by AS-31.
k, -

2

| -i
! .,

e

.

a.

a

-

.

! .

4

i O ,
i
i

.9
-

.g

!
*

,-
'

gp*- **w-*-em-ee- ***** * ** . . _ _ . _ _ . .-- . - '



.

_J'' -

_

11_ ._

. . . _,.s- ' '

"'*
__ .__ _ _

'
.

.I..
, '

Covd WALL . ;- '''*

. s
TYi*

-'

i Xh 4i V .

*
-- . . _ ,-

I 't

' -~ - 5 .' ' : -

> .y
.

p
.

. .e
s\ A'

s
'

NOTES'
'

.
-

L DNTED ACCESS AARfM
/SNOWN AAE MS/&NAT40 '' x, , x

B)'/M7f.JK.O AREAf. -4 Y p"Ty)*.
r '

2.UNITAQ M''M .SHOWN ARE
TYPKALS,f QTHER .$/P18LAR k .S y_

k'* 'pCCnF16vPATIQV.E t%4Y AL,50 .

BE 4/hlTEO-MCES,r .

'

4*

,.

.w

.

.L

k-

3.,-

. .n.

O
- ; '.' 2

.

' 4. ,s
:. *

\" \ .'

\.

Y ';6F.
4

.

Ni b. &Ns

., \ '| . .
.

.

{ a' ogya()t & . , , . N N
.| \ g h "*

'*

usurmcr arruangyr,,,M ..

/ \ I arrn \ ,
t''

' -

/' as 6h . s ;ws _,

| O i 'mma w- 4.
AMEA' 77W

-_
' 4

id
.t' :*

'A'

,
,

imen e / V'! ,
_

i'

.

O Brown &Roodnc. GED 2,.. . . . . . .....

e.e. .,, .
. TuxAs un unas sanvicEs. inc. 4:c4 /.3 MO RJ. ;

LocATsose osr PeoJECT C. P. s. E. L GLEN ROSE. TEX AR
_ Q.' .3 WJ '*

.. .
esasse av assesmes asemewam savs sesv. .

~.._u__.- - - - - - - - - - - - - - - - - --- _3 . - . .__3--- _ _ _ , _ _ _

--J. . . .. . . . . . . . . - .. . . . . . , . . . .
_ _ _ - _ _ - - _- -



,

l

. :s . . ri . . ..
-

. . .s w s ;_ .M--e.a

..
-. ..

i .

l .
.. .. .

. Y .' * ! * " ''? FIGURE 1. Page 1 cf 3
.v .
. 1

'

s' . . o . COMAN.C.H.E.. PEAK.ST.EM.. E.L.E.CT.R.I..C..S.TATION i...-
. . . . . . . ..

j gj utatun wwn c noenunwu Ava
,

| I 2.|:~Y
| ! (WILL) ATEP3IX) BE INCORPORATED' IN DESIGN DOCUMENTS DCA NO. 13 140
\ . . -

~

NOT} P. ~...

+ .; JL. .

_.T 3.a..;ry;u..

-
.

1. SAFETY RELATED DOCUMENT: .XX YES A* -
'

.s
c .- . . u .

1......,
~w . .

.. ..: ~. ..i.

' !
. . .

.

.. r.:3 M g 3 g -i.e. 4:,:,I rs,..'.E.s < M ... .. e 'n, ,., . .. . ,ek.. 0. .'?:XX ORIGINAL DESIGNER 1 T d!+:k,c.'. . .W h C .r2... ORIGINATO,'R: . : CP.PE ..y ... u .

.;.s g b e . .:. yg g.y.;; p -

... . . , .

< ;. .
.

..y. . ..
->

. .
.

." k $Y;iW .W.4 -k,1$rV M SN.(!f h kfbhN h M k h h h.u - .
.

l A. APPLICABLEX5RWCWG)D000HGtM .2323-AS-31 REY. I
.-;. -

...g ,

; B. DETAILS See Attached.' '.
.

'

a 44 .

h& h i.&5:.-%fh.0 '.,'

| -

* *A A k h \ i, h ..
.hj,~ h..., ,}.).,-h .. ,3

. - -

g@FpW55F2%W33Y@'LMF.E.-!#gygG2seggggggg4g Heawamig@ssergmaggw"93
f O? sneib $cyW n . m g % ( g ... =- y g . g g y y g f I.

. .e:,y , . .
.

. .

,. '-k, is - - :.
gi i u .

---
,

Jg \ , . \\' .e . g.

.G . c..:; 7.. . 2 c Q.._.:,.. .:~L. 4. .N':S ,''1- ? -
.

.,
. -- . ..

7
,

. .; ... . . .;~ . ,. ,,,. : .. .. p,y' .. . . . .g'p.. .
.

.

.

4. SUPPORTING 00CUMENTATION:
"

.
!

-
t . . . ,

-

.
. .

i \

.! .

5. APPROVAL SIGNATURES: MW/sgf 4-29.82
'

i. . s ..

A. ORIGINATOR: M 2,/IM OATEN - 7S-82_

MIM, - DATE ~~DbB. DESIGN REPRESENTATI'VE:
<.- .

6. VENDOR TRANSMITTAL REOUIRED: YES NO XX

.
; . . .f aD..

. . JCEhdGC35 '.EG5.in,
.

.-N.
. .,, ~!

.
; 7. STANDARD OISTRIBUTION: - .-

! I.. h}.- T,k h..~ . .'', g.h.e >h.Y[ff..k h j r %-. ,,. M V3 h I

,

~'

.
-

. .
-

a r- -- -VUw '', .;; - Quality Engineering - - . - -

W TS for Orig. Design. A P R 2 ... E" ;.... .-

'
"

i Westinghouse-Site ~
,

'

EC EIV E s| .

.

i
! ?(.|ngf. . -c . 'y.J: 41 '

4 i . .. ' .. T l ' P(.i j
. .

_x.
.< .s. . . - - . ' - ,.ps. i --~...,v.,..-. _ . . :.

-

.- . .: .: . i
- , . ~ , . , . - . . . .-

.. . . . . _ , . . , .. ._.: _ _ .,-



m
E

?. . . , ..: ,.
(p w. .g- -

.
, . - .. ..., .. .

- ~ :...+ a. 9
.

i
. . . .

-

i

:r'. . . . . . .. -. .. .. 0CA-13,140 L*

,

' - Page 2 of 3 .
.

.. ,
' *

a a
b.

! ml
' Is. .. . , , - ..

t
4- (i

In Reactor Building Unit.1 & 2 pipe supports and various electricaT .I;
, , , . . . t.

4 ?

and equipment supports have. areas which,-due to the installation : coni j;dfif.
2 '
MJ,

figuration of the support.or-equipnen,t, .an SSPC-SP,-10 or;'equivalang:=. ur-;u.y.;;g,g:.::.5... A.2,- .. 4 ' '''''s
'ggM p<

face prepara.ti.o. n 'can.n. o..t,:be..geved. fw.-. W Rhe. SSPC-SP.10 tor.. equal ....'. faces.-
. . i *d

- -

.
-

. - . . . - ,, . u .
. .n . . . , ..

t sur pre ara- rr ge.:c,a . 1 -..
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Allegation No. 32,

It is alleged that after a reading list was signed by QC inspectors, the document
that they read was removed and replaced by a different document, yet the reading
list coversheet remained the same.

Evaluatice of Validiev

This allegation is difficult to address due to its vagueness. A review of the

protective coatings reading lists and discipline procedures revealed no changes
which altered the intent and basis of the inspectors' certifications. Further,

each certified protective coatings QC inspector is issued controlled copies of -

the protective coatings inspection instructions and receives all revisions

thereto. Periodic revisions have been made to the training procedures and;

corresponding revisions were made to the reading lists. This practica does not

affect inspector certification, thus the allegation is without meaning. .

.

,

Safety Significance

None

'

Generic Implicatiodian Other Systems or Contractors

a

Not applicable

.

.
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' Allegation No. 33

.

| It is alleged that many problems at CPSES with coatings are due to a QC Coatings
'

Lead Inspector's (Individual K) lack of experience in QC. An example of this was
' when he identified the rust on an A-frame in the core area as being D-6 residue.

t

Evaluation of Validity

,

The cited example has been fully documented in accordance with the CPSES QA
Program, therafore the identity of the " Lead Inspector" is known. This

. individual resigned his employment at CPSES in March,1983..

When this individual initially became a lead inspector, he did not have extensive

QC experience. His background, however, included over 20 years of coatings
1

application experience, more than three of which were associated with nuclear

facilities. Prior to assignment as a Lead Inspector at CPSES, the subject-

individual successfully completed the basic CPSES QA indoctrination and the,

appropriate QC training program for protective coating inspectors.
4

)
I As stated previously, the cited example has been fully and appropriately
't
! documented. The difference of opinion between the inspector (s) and the Lead

' *

Inspector was independently reviewed by a Level III coatings inspector. He

- concurred with the Lead Inspector's opinion and so noted this determination on
_ _ _ _ _ _

the inspection report. Additionally, two separate sets of adhesion tests, one in-

June of 1982 and another in April of 1983, by different inspectors, confirmed,

that the applied coatings are acceptable.-

,
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Safety Significance
,

,

t
- J

None

4

Generic Implications on Other Systems or Contractors

Not Applicable
4
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Allegation No. 34

It is alleged that the requirements of ANSI /ASME N45.2.2-1978 were not met for
material storage.

.

l

Evaluation of Validity

This allegation is without merit. CPSES is not committed to ANSI N45.2.2 for the

Construction Phase. Further, the standard does not even apply to the storage of

protective coating materials. It should be noted, however, that protective

,
coating materials storage facilities at CPSES exceed the minimum storage
. requirements specified by the manufacturers for coatings materials being stored.

,

This meets the requirements of ANSI N5.12 which requires that protective coatings

,
storage requirements be included in the project specification. Specification

'

AS-31, the project specification for safety-related protective coatings, requires

that protective coatings be stored in accordance with the corresponding

manufacturer's recommendations.

Safety Significance

None

i

Generic Implications on Other Systems or Contractors
i

Not applicable

,

. . . _ _ _ _ . . _ _ . . . _ . _. ._. _
,
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Allegation No. 35

It is alleged that Comanche Peak has problems in the area of workmanship, quality
. of work, painter qualification, and indoctrination. It is also alleged that

documentation requirements were not being met, for example documentation of

painter qualifications and in-process work.

Evaluation of Validity

We cannot and will not attempt to respond to a statement so vague and subjective
as that Comanche Peak "has problems" in the general areas noted in the first
sentence of the' allegation.

~

The qualification of painters at CPSES has been and is fully in accordance with
written procedures and ANSI N101.4. The second sentence of the allegation is

,

thus incorrect as to documentation of painter qualification. Prior to late 1981,
documentation requirements were not met for QC inspections. TUGC0 received a
Notice of Violation dated October 26, 1981 addressing this issue. From that date

f to the present, the protective coatings inspection program is in full compliance
with applicable regulatory requirements.

,

,

Safety Significance

None
,

Generic Implications on Other Systems or Contractors

-Not applicable

,

b
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Allegation No. 36

.

It is alleged that the traceability of coatings materials was not always

maintained.
-

Evaluation of Validity

Traceability does not exist in all cases for coatings applied prior to November
1981. These coatings, however, are within the scope of the backfit inspection-

program which determines their adequacy.
.

i

Currently, and since late 1981, procedures have assured traceability for coatings
'

materials. QC inspectors must enter the batch number of coatings on an

; Inspection Report prior to commencement of painting. Where no batch numbers are
; available, construction personnel may not use the non-traceable materials, but

must obtain traceable coatings materials prior to application.

Safety Significance- -

None
.

r

Generic Implications on Other Systems or Contractors

Not applicable*

.
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Allegation No. 37

.

It is alleged that for the backfit pregram, areas that were stated to have

satisfactory primer documentation ended up having 10 mils of primer on.them,
which exceeded the allowed maximum.

It is also alleged that none of the maps showing areas of adequate primer
(_. documentation were correct, for the backfit program. Additionally, it is alleged.

,

that the documentation for the backfit program was forged and falsified.

Furthermore, it is alleged that a QC inspector.for the night shift wrote up,

acceptable inspection reports for the dome area without ever performing the
inspections.'

t

- i Evaluation of Vrildity
- 1

The first ';entence of thi.s allegation is correct.

s;

We assume the first sentence refers to backfit inspections for dry film thickness
(DFT) on finish coated segel substrates for which acceptable documentation

'[ existed only for the' primer. : cat. Until the issuance of Revision 5 of
,

!' Instruction No. QI-QP-11.4-23 on 04/05/82, all backfit inspections for DFT on
steel substrates were required to be performed by the Tooke test. DFT*

measurements of both the primer and the finish costs were taken and recorded.*

1Revision'5 of QI-QP-11.4 23 (and all later revisions) deleted the-requirement fort
,

; performing a Tooke test on,those finish coated steel substrates for which
i

acceptable primer coat records existed and required that such surfaces to be' +

'

tested by using an E1cometer Inspection DFT Cage to determine total coating
system DFT only. The reason for this change was to eliminate duplicate

' inspections and corresponding documentation on primer coat surfaces which had
'

- been previously accepted (as evidenced by the existance of acceptable inspection
documentation). , Occasionally,iduring backfit inspections performed prior to
-04/05/82, spot DFT readings for$ primer coated surfaces with acceptable

,

documentation were-found to be outside of the acceptable DFT range of the primer
. ,

,

- i _ t'
"
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i and documented as unsatisfactory. We do not consider this to be unusual in that

locaticas of 3 spot E =casurasents are rand::1y salactal and avenly a;;ccal cvar

each coated area of 100 square feet in accordance with SSPC-PA2-73T. It is
,

highly improbable that any of the spot test locations of two separate inspections

of the same surface area would coincide. As a result, it is highly probable that

the individual spot readings and even the overall average of the spot readings

for those two separate inspections will differ to some degree. It should be

noted that unsatisfactory readings detected during the backfit'. inspections are
tracked by the applicable inspection report until the condition is corrected or

until Engineering disposition of the ccudition is received.

Our investigation was unable to substantiate the validity of the second sentence

of this allegation. Individual interviews with nine coatings QC personnel

familiar with the backfit program maps revealed that only two were aware of any>

discrepancies in the maps. The discrepancies noted were minor in nature and

involved incorrect indication of gaps between adjacent inspection areas and

outdated maps. It was further indicated by these two individuals that backfit
,

inspection maps are presently up to date and any gaps detected have been

: correctly indicated on the applicable maps.
'

:

With regard to the third and fourth sentences, the USNRC OI is presently

investigating the allegations concerning falsification of inspection records.
,

Without more specific information, we are unable to investigate these

allegations.
.

.*

,

Safety Significance

' None
.

.

Generic Imolications on Other Systems or Contractors

Not applicable

;
;
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" Allegation No. 38

..- ,

' ' ' ' It is alleged that high dry film thicknesses:(DFT's) of CZ-11 are power ground to

an acceptable DFT. It is.further alleged that this would burnish or polish the

zinc, and.possibly result in poor adhesion of the top coat,
.

j A

ib ',

Evaluation of Validity

_

The practice of power grinding excessive thicknesses of inorganic zine primer

(CZ-11) at CPSES is procedurally described and is performed in accordance with-

Carbo 11ne's recommendations. (See arcached Carboline letter to Brown & Root,
x ,

V dated October 26, 1976, page 3, itu 4, second paragraph). As acted in this

lettar, this practice is in accordanu with ASTM standards. Further.
- 4

.{ . investigation into typical failure modes *cr adhesion testing (conducted as a
part of the backfit program) indicates that-rarely, if ever, did adhesion failure,-

occur between primer and. topcoat. In summary, the CPSES approach is consistent
1

'

with ASTM and manufacturer.'s recommendations. Testing perfonned to data does not
j

j' ' support tha' conclusion that power grinding could lead to poor adhesion (less than
,,

'
'

~ -[ 200 psi) between primer and topcoat.'

-

3

. j,
'

.).
<

2: j- Safety Significancer
i - e

'
.

None,
'

,
.

,- i

Generic Implicatiens on Other Systems or Contractors

s

'

, ' ' Not applicable

. 1-

l 4

s

4 fp-
'

q

' ,q. ,

. 1 >

~
,

;-a -} a-.
- - - . . _ . - , _ _ . . _ ._ _ . _ . _ . _ _ _ -. . _ - .

'
. .-. .. .-..

_

,
-



.. . _ . .

;, _ . ' , r r g,gi . .z ,e y _ . -. _ ~. : _ ;,_ _3 _ :2*n' * - . *

I *

. .. . ,

...

c o. b ..

.

*
B &"P'@$$@lST.; .

'-
.g,, ? rn 4. .'4 .,-* s. ; , .4.@ : , r.".. re-. !.i. mi: 9-

an , a r,.S _
. . ' - - - ,. . , .

+
1 G a.m - - -

. . ..: V n1 .&
- - E. C c: u uwC : n C-n

: cgem=-a
Je- .- . ,,,gg a,,, u ,.

.] ' JOB NO. 35-11 sh OTECTIVE COATIN GS g,,,3,' gr
~ n E C E I V E=Phasion assistance . warsaraceriaa . riac enorre-& =-

d y i n'CCO '' ' )

h.OCT 2 91976 7 ==a w^aisv 'aousrai4' couar

y y S T. I.,0 U I S M O . 63144

E E[. E C E!V E M octcher 26, 1976

Brown & Root, Inc.
'

P.O. Box 1001
' Glen Rose,. Texas 76043

'

Attention: Mr. H. C. Dodd, Jr., Project Mahager
*

-

Subjec'- . october 15,. 1976 Meeting of "-- - .T" 1 4 " = Chupak,! ' - - . -.
. . , ,

Keith Falk, Nick Gagliardo, Ralph McGrane, Henry Sza " W ,
Roger Tagtmayer and Seymour Fiebach (Local Carbolina
Representative) at Gibbs & Hill Office, New York, N.Y..

Reference: Texas Utilities Service Company, Inc.*

r'emmancha Peak Steam Elect =ic Station
'

(Q Gibbs & Hiu , Inc.'New York, N.Y.
Con +=4 amant Building #1 Painting- - ' - -

.
,

''~

.Genti m
~ ''

_ ,

.

It was agreed at above referenced Gibbs & Hill meeting that the
| application precedures and film thickness recommendations presented

in the carbolina latter to Gibbs & Hill of october 21 (synopsis of
.,

discussion at Brown & Roet mea *4"g of Octcher 15; referenca Brown

i
& Root latter to Texas titilities' Se:riges of October 13) would be*

; i acceptable for implementation if proper documentation of conformancs
| | with applicabla ANSI s+="d=vds is prov4ded to tha job site. This.

I '.: is that latter of documentation.
i
i The fonowing rec-=ad=tions for application of Carbo Zinc 11 and

"" Phenoline 3b5 Finish will meet the applicabla A175I criteria noted.
| Specific points are in order of reply to the points of tha octcher 13

letter from Brown & Root to Texas U*d14 ties Services.
|. ;

1. It is our recommendation that tha ncminal d.y film thicknesses~

for the specified system is carbo Zinc 11 at three mils /Phenoline
305 Finish at four mils. However, tha dry film thicknesses

[ i

| recommended as the specified minimum is 2.5 mils for carbo Zinc
u and 3.0 m41s for Phenoline 305 Finish. We raccgnize the'

fenowing Allowable Deviations frem Specified Dry' Film Thick--

Q nesses '(ASTM D 1.043 Special Technical Publicad.icn Chapter 10) :
i\
.

O, -%

| | ) !
~

, ,
. ~ .. .

. ,

.

cARect:Ne cour,M . 3somANLE '' 'INQUSMAI. court * ST. l. cuts, MISScuRI,831Mg. . ~. -

t.___.. , ,

. - . - . . - - . . . - - _ . . - . . - - - - - _ - . - . . - . - . - _ _ - - - - _ _ _ _ _ - _ . - - . - - _ - - . - . - - -
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ciar i:sollrie *,
.;; '

-

l Mr. H. C. Dodd, Jr.*

j h October 26, 1976 I
3

. .Page 2 l.D
\.
I

! '

Specified Film Spot Test Maxd=um Average Spot'' Thickness Minimum Film Thickness Test Maximum
2.5 mils * 2.0 mils * - 5.0 mils * 6.0 mils * !3.O mils 2.4 mils 6.O mils 7.O mils '.

,

* Interpolated values ', .

As documentation of this recommendation, we have enclosed Carboline
Laboratory Test Report 4-997 wherein Carbo Zinc n at three mils /.i

d Phenoline 305 Finish at four mils passed the PWR/BWR LCCA of ANSI
N101.5-1970 (currently ANSI N101.2-1972). The dry film thickness,

,
. readings reported reflect an average value of both high and low
} spot readings similar to that above.

}
'

~2. it was agreed upon'in tET Bro' d ROBE Neeting of October 15
~

~ ~ "

i that if the dry film +hiebess readings are uniformly adjusted-

'

by the magnetic +Mrhess gauge reading on the bare, abrasive
1 blasted substrate, that this will not be a problem. However,
; the values for dry film thickness reported in Carboline
*

Laboratory test reports of LOCA perfor=ance do not reflect
this method of film ' thickness measuroment since it is not so

-

.i,, h specified in ANSI N101.2-1972 and ANSI N512-1974. Figures
it should than be adjusted by the average reading over the 1-2

1 mil _ blast profile of our panels which is appro cimately 0.5
. niis. - -

3. Per ASTM D 1.043, Standard Technical Publication Chapter 10,
i 9.1.1 "where possible, runs and sags should be repaired by
] brushing out the excess wet material to give a smooth film of
.] the specified thickness." However, in the cases that the

runs and sags are identified in the cured film, ANSI 101.4-.+

d 1972, sub-section 6.7.2 and 6.7.2.1 define "the fonowing
.i typical remedial actions be taken . . . major runs or sags*
Q should not be acceptable. If any do occur, they shan be - -

removed, by suitable ===ne, to the bare substrate or to the' '~~

.! previously acceptable coat, and then the. areas shall be ..

1 - -recoated. Minor runs and sags that do not affect film quality
and/or coating perfomanc a may be permissible." Runs anda

;1 saga in carbo Zine n normally do not affect film integrity! cr performance and can be abraded off. If there is a loss of
1 integrity such as areas of mudcracking, abrading win result*

in delam4 nation of the film from^ bare steel. Therefore, it
is our reenm==ndation that all runs and sags (by definition-

flows of excessively applied coating) "that were not repaired
i while wat shall be removed by suitable means such as sanding

or grinding" (ASTM D 1.043 Standard Technical Publication
J.h 10. 9.1. 2) . A majer run or sag, then, would be a run or sag,

N., that when abraded results in delamination to bare steel and'

thus must be. removed to bare steel and repaired as specified.
3 - ,. Runs 'and sags that can be removed without affecting the film .

i can be considered minor runs or sags and are permissible. ;
*i .r % W &.w.-v v: a . + -

,i
.

. ,

-

, gr .. . . , . : ~ . ? q - . ~.. . .
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%j Mr.. d. C. Dodd, Cir.-

- Oc Ohcr 2d, 1975 ,.

< i *. Page 3
'

'
.

.,.

- 4. Where the dry film thickness has been identified as being
below the specified minimum, the recommended procedure for
repair in accordance with ASTM D 1.043 Special Technical
Publication, Chapter 10 Section 10.9.2.2 is to apply an
additional coat of inorg,anic zine primer. In this case,
special require.nents for this application consist of the
existing prima coat being cleaned, i.e. , free of oil, grease,

- dirt, rust st= 4ning, cement, visible moisture, and other -
contamhation, and the subsequent prima coat be thinned 50% ,
i.e. , two quarts of Carboline Thinner #33 per gallon of Carbo
Zine 11. Two coats of Carbo Zine 11, plus Phenoline 305
Finish has no effect on the LOCA perfo:mance as you will note
on the enclosed Carboline Laboratory Test Report SR57.

,

Where the " dry film thickness hanT&n identified as being- '-

: above the specified ==v4=um film +h4chiess, the following
recommendations apply. Per ASTM D-1.043, Special Technical

! Publication, Chapter 10, Section 10.9.3.2 " localized areas of
excessive film thickness that are not acceptable may be.

!
treated as runs or sags." Therefore, at the applicator's

|- Q discretien, areas of excessive film thii:ks' ss may'he' removeda
by sanding,, grinding or abrading with screen wire. The other

i alternative is to sandblast back to bare metal and recoat as
j specifiad. -

, . .

3 It should also be noted that areas of dry spray should also
be removed by abrading, normally with screen wire.:

.
~1 5. This problem is no longer pertinent as long as problems 1 and
' 2 have been resolved.

b 6. Steel Structures Painting Council SSPC-PA-2-73T, Appendix
. A.6, Proximity to Edges requires a =4"4== of 1" from any-

3 , geometrical discon'dnuities unless the magnetic thickness
: . gauge is calibrated under precise ~1y similar conditions. -

e

i 7. Two conditions apply to areas requiring touchup. Where bare
i steel is not exposed, the dry film thickness should be checkad
I and if necessary an additional coat be applied as the same
! for areas with film thickness below the specified minimum.

If bare steel is exposed, the area should be sandblasted and.

recoated per specification.

I 8. The inspection method of taking five spots of three readings
each per 100 square feet is in accordance with Steel Stinacturese

Painting Council SSPC-PA2-73T was mutually accepted.

:
.

*
4

.

.
*

. .
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.e Mr. H. C. Dodd, Jr. O-

b October 26, 1976 :J
@ Page 4 ,)

,

,

, . -
-

9. The problem is handled by resolution of number 6 and n'=ker 8.
.

10. Since areas of less than the specified minimum film thickness ':
need only be recoated per number 4, no limitation is necessary i
on the area relative to repair of low milage.

.

..

In addition to the above items, concern was also expressed as the .

definition of small areas relative to brush application. The ,

agreed upon size limit for brush application is one square foot or ..
144 square inches. 2

' '

g.

We believe the above to be satisfactory documentation. If there j.*-
,

are any questions, please direct them to out Field Representative, ;j
Charles Rushing, or to this office directly. ' *!..

't .

Very truly yours, i;;
.

As f . . ~. ;i

. f ?a *u/..'
/

.

. - . 1.{Charles J, Wiegers ,. -
*

.. . ..
:

Power Indust f, Manager ,, _ :h
'

9 ( CJW/ra
,

.2
-

:+
201

~

;!
4

' Enclosures: CLTR SRS7 & 4-997
'

~

...
occ: Messrs. Julius Chupak, Keith Falk, Nick Gagliardo, Ralph McGrane, .~

Henry Szatmary Gibbs & Hill Inc., 393 Seventh, New York, NY 10001 *!
-
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- 05/02/34

1.

.

Allegation No. 39

It is alleged that old Phenoline 305 (between 1 and 2 years old) is being top
.

coated with new Phenoline 305 with little or no surface preparation (solvent
wipe).

!-

Evaluation of Validity

This allegation is correct, but without technical significance. This method of

recoating " aged" Phenoline 305 is procedurally addressed and is based on the
coatings manufacturer's recommendation. (See attached letter from Carbo 11ne to.

Gibbs & Hill dated July 14, 1976).
.

Safety Significance

None
4

;

,

. Generic Implications on Other Systems or Contractors

Not applicable
*
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. July 14, 1976
, ~

.

.

'

-

: :... ry c::stmary ~

-

., w lilli, Inc.
. .

.,i teti Avenuo . -

..
York, New York 10001 .,

,

-

.
-

Comanche Peaks
, ,

:.ut, j ect :

,' t. ar llenry:
.

. .
.

coni'irming our phone conversation the other day, we discussed~'

ther procedures for applying a thin film tie coat of Phenoline '

It305 over the carbo Zinc 11 on the Comanche Peak project.
intention to use this thin film as a tie coat to be

,(@,inthetopcoated later with a full coat of Phenoline 305.
- .- -

.
.

.

Our recommendation would be to thin the Phenoline 305, '

[ approximately two quarts per gallon with Phenoline Thinner, *

and apply the Phenoline 305 at a dry film thickness of . ,

spproximately one mil. To topcoat a year or so later it
would be necessary to . thoroughly solvent wipe the existinga

j 305 surface with an appropriate thinner to insure that all
contaminants are removed prior to topcoating.,

'

.

, . Please ,do notIf any additional information~is required
.

1..
f

.,

hesitate to contact Seymour Fiebach or this office directly. >

|
*

Very truly yours,
i

' ' ' - -
-

-

|
.

CARBOLINE .CCMPANY~
:

.[ *
.

Charles Wiegers
! Power Industry Manager
:

CJW:kff/202
Mr. Seymour Fiebach/Mr. Charles Rushing .

cc:
'

-- ('kD
.

.

|.

J. .

M'
.

*:

|'
.

.8 e.

.j J -
.

,

*st.af* m .

.4 -

!
CAROoLINC CoMPAN,Y . 350 MANLEY INoUSTRIAL COURT . ST. Louts. MIS $ouRI 63144

;
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Allegation No. 40

' Instruction Number QI-QA-11.4-5, (sic), paragraph 3.2.2.d. Rev. 27, dated
11/08/83, page 7 of 27~ states: " Verify that the blasted or power tooled surface
has been brushed or vacuumed to the extent required for final surface
inspection." It is alleged this has never been performed on power tool cleaned
. surfaces. It is further alleged that in lieu of following the procedure, the

surfaces are being blown down with compressed air or wiped with a cloth rag. The

concern with using compressed air is that the surface becomes contaminated with

oil and/or water. The concern with a cloth rag is that the surface becomes
contaminated with lint.

I

Evaluation of Validity

Taken out of context, this allegation ~ appears to be correct. The next paragraph

of the referenced procedure (QI-QP-11.4-5, Rev. 27, paragraph 3.2.2.e), however,
goes on to state:4

,

e) Verify acceptability of the blast cleaned or power tooled surfaces by

performing the following inspections:

;

1. Absence of Foreign Matter - A visual inspection shall be

performed to determine that all oil and grease, dirt, millscale,

rust, corrosion products, oxides, paint or other foreign matter'

have been completely removed from the surface except for light

shadows, very slight streaks or slight discolorations caused by

rust stains, millscale, oxides, or slight, t.ight residues of paint

or coating that may remain. At least 95 percent of each square

inch of surface area shall be free of all residues, and the

remainder shall be limited to light discolorations as mentioned

above.

4

. . . - . . . . . . . . .. .. .. .

. . .- - . . . , . - - . - _ - . . - . . - . . , - - - . - - - _ . . . . . - . - - - . - - . - - .
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q The above required inspection would have detected the contaminating substances
::f::::::d in the all:;; tien ( tater. Oil, lint) . S.: stand: d indu:t r practice

I is to follow power tool cleaning with a solvent wipe. Our investigation *

0

indicates that this was the practice at that time and remains a practice. The
fact that the procedure did not address solvent wipe as an acceptable cleaning
method was corrected in the next revision to the procedure.

In summary, we find that procedural safeguards were in effect for the time period
referenced in the allegation to preclude oil, water and line contamination and
find the allegation without technical significance.

- .

~

Safety Significance
i

.

.I . None

.

*

Generic Implications on Other Systems or Contractors

i
L
-

Not applicable
,

,
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Allegation No. 41
,

It is alleged that when wiping a surface immediately prior to repairing that
surface, . the paint is wiped with a foreign cleaning solution. This foreign
cleaning solution is alleged to be a hospital disinfectant containing two (2)
percent chlorides. The concern is that this hospital disinfectant is not allowed
by procedure and could cause stress corrosion cracking of stainless steel.

Evaluation of Validity

It appears that this allegation seems from a misinterpretation of Regulatory
. - Guide 1.54. Regulatory Guide 1.54 requires testing of all cleaning agents used

for cleaning stainless steel. The use of a " foreign cleaning solution"
(Econoi.emon Disinfectant Cleaner-Hospital Type, manufactured by Garland Supplyi

Company, Fort Worth, Texas) was originally identified on NCR C-83-01694. The
concern at that time was that this cleaning solution was being used to clean,

finish coated liner plates (not stainless steel) and that it could have

insulating properties and would preclude proper performance of a continuity test
of the coated liner place. Engineering evaluated the NCR and determined that

*
there was no basis for the concern. Use of this type of detergent for this'

,

;
purpose requires no special qualification.

..

.

Safety Significance

None

Generic Implications on Other Systems or Contractors

,

Not applicable

.
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Allegation No. 60 -

e

It is alleged that QC Inspectors were selectively sent to various inspections so
that the coatings would pass inspection. For example, production calls for QC

inspection. When the inspector arrives, he is told they are not ready. He
returns to the QC office. On the way he meets a second inspector proceeding to
the area he was just to'1d was not ready for inspection. In this way, production

selects the QC inspector they want. It is also' alleged that QC management would

reassign an inspector to a different task if he was going to reject a coating
application. It is further alleged that QC management would send two inspectors
to inspect an area, yet only one would sign the inspection report. It is alleged

that the inspector not signing the report would not perform as thorough an
'

inspection because he did not want to anger QC management, especially since the.
,

inspector did not have to sign the report.

Evaluation of Validity

We have investigated this allegation and have determined it to be partially
correct but without eachnical significance. Our conclusion is based upon

i interviews conducted individually with eleven QC coatings inspection personnel.
More than half of the individuals incurviewed indicated that they were personally

;

aware of cases in which construction had attempted unsuccessfully to request

specific inspectors and of other cases in which construction had informed an
inspector that an inspection which had been requested by construction was _____

unnecessary because the area was not ready _.They indicated, however, that the QC
Supervisor and lead inspectors assign QC coatings inspectors to specific areas'

and/or applicator crews which precludes construction from being able to influence-

j the assignment of inspectors. None of the individuals interviewed were aware of
any cases in which a QC Supervisor or lead inspector had reassigned an inspector
to another task in order to prevent the inspector from rejecting a coating
application. With respect to the allegation regarding two inspectors performing

i an. inspection with only one signing the corresponding inspection report, the
|

|

|

}
-
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interviews revealed that in one isolated case an inspector felt that a secer.d

I
*

inspector, who had assisted hi:2 in an inspection, had not perfor=ed as thorough
an inspection as he could have, because only the first inspector would be si niag

.

the inspection report. - In order to preclude the recurrence of situations similar
to the isolated case discussed above, QC coatings inspection personnel will be

reinstructed that each inspector participating in an inspection. performed by more
than one inspector shall co-sign the corresponding inspection report.

Safety Significance
,

*

None -

Generic Implications on Other Systems or Contractors

Not applicable

.
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Allegation No. 42

It is alleged that duct tape has been placed over Richmond Inserts, leaving a
hole behind the duct tape. Also,'. foam rubber was left inside the Richmond

Insert. It is then alleged that 11S and 1201 are applied over the duct tape.
The end result is what appears to be a solid wall, but in reality is a wall with
holes in it covered.with duct tape, 11S and 1201.

Evaluation of Validity

This allegation is correct but without technical significance. Engineering has
issued DCA 12, 374 (attached) stating that coating of Richmond inserts shall be a

,

Non-Q application. Because these coatings are not safety-related, they have been
added to the Protective Coatings Exempt Log. (See item 30 on the Protective
Coating Exempt Log, attached). "

,

Instances where coatings have been applied over duct tape and foam rubber have
been reported on Nonconformance Reports. The NCR's were dispositioned to rework

'

the costings in accordance with applicable proegdures. Due to the nature of the
115/1201 coating system, i.e., a rigid non-flexible film, coatings placed over

the duct tape and foam rubber will generally crack, be reported during inspection
of the area, and be reworked accordingly.

Safety Sirnificance *

None
.

.

Generic Impiteations on Other Systems or Contractors

Not applicable

- . . - - . _ .
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CDMANCHE PEAK STEAM EII.CIRIC STATICN : II
DESIGN CHANGE AU mORIZATICN :III u
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.

QHDDD) (WIII. NOr) SE INCORPORATED IN DESIGN DOCDE2C DCA 20. 12.374 Rev. I

1. SAFEIT REIATED DOCDENT: XX 'fES .NO

2. CRIGINAIOR: CPPE XX CRIGINAL DESIG4ER -

.

3. DESCRIPTION:
"

.

A. APPLICABLE SPEC)tst7,1CCCuten 2323-AS-31 REV. 1

B. DEIRIIs THIS REVISION VOIDS AND SUPERSEDES OCA-12,374 Rev. O.

In .n.eactor Building Unit I and 2 numerous Richmond inserts exist embedded

in the concrete. Recuest guidelines for coating the exoosed face of these

inserts. Solution: The exposed face of the inserts shall be crimed with

inorganic zine primer and toccoated with Imoerials Nutec 1201 tocccat.
#^ ' - ^< t . - i .. _ s_

.

Althouah not recuired. a skim enat nf Nu+ac tig ne t t may be inni f ed nvis the rinc

% . . . .
'm-

.

orimed insert to facilitate constructioni Oue to the size and conficuration
. _s s w__ - - _ - - -

-

of these inserts, coating activities shall be oerfomed in accordance with
* '

2323-AS-30 coating specification. When oerfomino this coatino activity. tie

in area around the insert face shall be a maximum of 1/2" into orevicusiv

coated surface. N __

~h' 0FFICa.
ama=a -= ENGINEEka ,E)'NDM

,.

~ wc ogg y~
,

5. APPROVAL SIGIATURES: MW/Sgf 11-2-82i

' 7 V/ It c.>J'/ r/ /z /S.Z;DATEA. caIGINAzeR:

//h62N thh DATEB. DESIG4 REPRESENIA :

6. VE23DCR TRANSMITTE REQUIRED: 'fES NO ty

Q 7. STANDARD DISTRIBUTICN: D . * 7. Z *.* - *J . - , ..
.

~ ' ~ ~ ~ ~
'

A MS (Original) (1) DCA ft m 11-80
Quality Engineering (1) * 'j g : ; Acann. Rev 7-62c...

TS fee orig. Design (1)
' - - - -

-

,

Westinchouse-Site
1)

^

1

2CEiV2'*

Civi1 Engineering ) ; .
'

. . . .
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TIZ-4201

05/22/84

,

Allegation No. 43

le is alleged that zine primer was not sufficiently cured before a top coat was

applied. It is also alleged that the procedures were not followed to determine
~

if the sinc primer was properly cured. -

Evaluation of Validity

Unless an area where this is supposed to have occurred is specified, we have
insufficient information with which to respond to this allegation. We have,

however, interviewed coatings QC inspectors regar'ing this allegation.- Nine ofd

the el'even inspectors interviewed separately indicated that they were unaware of
any cases in which a finish coat was applied on inorganic zine primer before the
primaq coat was properly cured. The remaining two individuals interviewed
acknowledged that methods utilized to verify proper cure of the inorganic zine
primer *are in accordance with coatings application procedures (CCP-30 and
CCP-30A) but questioned the validity of one of the verification methods as
described in the procedures. The method in question is the " nickel test" which

- is discussed in Allegation No. 44.

Safety Significance

None

,

Generic Implications on Other Systems or Contractors

Not applicable

!

,
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I
Allegation No. 44

It is alleged that the " nickel" test was not performed properly due to
instructions received from QC supervisors. It is alleged that QC supervisors

instructed QC inspectors to lay the nickel flat on the surface of the coating;
then to lightly rub the nickel, as lightly as the inspector could, across the'

coating, to keep just enough pressure on the nickel so that it would not fall out '

from under the fingers,

a

t

Evaluation of Validity

We have investigated this allegation and determined that it is not correct. Of

eleven coatings QC inspection personnel interviewed, all indicated that the " coin-

; test" has been performed in the past and continues to be performed in accordance
,

with the method described in coatings application procedures (CCP-30 and
.

CCP-30A). CCP-30 Revision 12 Paragraph 3.3.1(f) contains the following sentence:
" Carbo Zinc 11 is sufficiently cured for copcoat when the coating may be'

,

I l burnished rather than removed when rubbed with the flat portion of a smooth edged
coin such as a nickel." CCP-30A Revision 4 Paragraph 3.3.1 (f) contains similar

;

wording. It is our opinion that the " coin test" method described in CCP-30 and

CCP-30A conforms with the preferred Carboline method for the coin test as
described in the attached Carbolina letter.'

,

W

.

Safety Sinnificance.

None4

r

Generic Implications on Other Systems or Contractors

; .

Not applicable
'

;

.,

I,

. . . . . . . - . . - . - . . . . . _ . . _ . , .. _ . . . . . . ._

. _ _ _ . _ . ~ _ . . _ _ . _ _ _ . _ _ _ _ _ _ . _ - _ _ . _ _ _ . . . _ _ _ . - - _ . _



..e '.sw . ;. ~ .. G wU1.. m . w.
,_ . .. .

L. .
.

9 -

* #*
. .

/1
' . . . . . . _ .- -- , - - - - -,

.
s ,

j #
-'

- - _ .
_ m .

AREA COOE 314' , . l.(*- see -sees, . , , , ,

.m c. . . .,3.,-,

m | %a G N'"EJ %#5Ea5 W | e .cAnsoco.sr.iOms
i QQ L 'J TER.EX. 44-7333

-- - =-

, PROTECTIVE COATINGS
POR CO R R OSIO N R E SIST A N c E e PIR E PROTECTION * W ATE RPR OO PING, ,

'
e

,

i !. ,'
ItEPLY TO:

- CAltBOUNE COMPANY ;

132519th ST. -STE. 3-8 !
'

* * PLANO, TX. 75074,

(214) 424-7512

Mr. 'nxn reney
,

'masco services
.. thancha Peak Mu*1ane Power Plant

P.O. B:ut 1002
...a... % .

~

Dear 'Run:
'

, , . .

.

. .- . .
.

.
. ..

.
Please be advised that the coin test procedure for chaeH"r the

.; cure of CPrbo Zinc 11 bas been done.in many different ways. I have> -

been to th=neha Peak several ttnes and A--L.sted ny favorite motbod,
bouever. Instructions fbr the preferred method follow: .,

1. DEe a qum-i.m= and lay it flat on .2e zinc priner.
2. Put heavy pressure on the coin with finger tips and

rub the coin back and fbrth. (8-10ttnes). . . .-

hs ~

.w: ...

1 If the zine prtner.is cured, the coin abould leave a burnished, -

shiny appearunce. If the Carbo Zinc 11 is not cured, it will not ,

have a pn14=had appearance. ..

I have damnatrated both, situations (cured and not cured) to '

.M n+=es, foremen, madnaam, and Q. C. pmM. If I can be of any ~i:i

furth$r assistance, plenam let 3B know. -
,

, M ntasavel
! . .

-

,

r,

] - 4 .'J - .-

. Qaarles D=h4nr - . . . . , , . . .
--

.

* * * .
,. g3rth K g, *i .*'- ,

CC. Ste9e HazTiS3n
- -

.

%

-

., s -
.

| -
. .

| 8/ [6 - '
, .,

<
..

'*
< <

; n'3 .. *
-

, ..
'1/ - - , . -

'

3 ,

'

'.. , . . . . .

j
' '. - .r.- - -
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Allegation No. 45

: It is alleged that repairs of defects have been accomplished with no reinspection

.of these defects. For example, a repair is made, someone comes along and walks
in the repair, you have accepted that area as satisfactory with footprints,

contamination, sand, etc., and it is never reinspected. It is further allsged

that this repair is not given a final inspection of the type that would have been

performed had it been a regular production type job.

.

Evaluation of Validity
.

CPSES procedures define two categories of defects in coated surfaces: minor .

| defects, whose minor dimension is less than 1/2"; and major defects, whose minor
dimension is greater than 1/2". The procedure require that coatings applied in
rework of major defects must be allowed to cure before reinspection occurs.
Contamination of these areas would be identified when reinspected. If the*

allegation refers to these repairs, the allegation is simply incorrect
,

! Pinholes and minor defects are inspected at the time of repair. The only ,

distinction between this and major defects is that larger repair areas are

inspected after a defined curing period has lapsed.- The rationale for timing the
,

inspection of-small repairs in a different manner than for larger repairs is
threefold: 1) due to the small area of repair, the likelihood that these areas

'

will receive damage prior to cure is remote; 2) the likelihood that defects will
occur as a result of the curing process is even further remote; and 3) the
difficulty in locating small repair areas for reinspection after curing. For

'

such contamination of applied coating to occur it must occur prior to the coatins
curing to a tack free condition (normally a few hours after application). The
conclusion that repairs of this size could contain footprints is incorrect. Even

[
.if repairs are extensive enough for contamination to be of concern, QC is alert
to this possibility and documents such conditions as unsatisfactory. (See NCR

.C-84-0066, attached).
,

~

-.. . - - - - . - - - - - . . . . _ . _ . - - .n..- - - -. ,. , .,,. ,., . -.-. - _ - - .- - - .
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4 Safetv Significance

.

None
,

; -

,

,

. Generic Implications on Other Systems or Contractors-

,

- Not applicable-
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06/22/84

Allegation No. 46

It is alleged that during tocke gauge tests, it was observed that rust was seen
on steel substrate, and grease, grime, filth and other contaminants on concrete
substrate.

-.

,

Evaluation of Validity

.

Tooke tests are performed as part of the CPSES coatings reinspection program.
Thousands of Tooke test have been performed in connection with the reinspection.
Unless an area or areas where rust or other contaminants were supposedly observed

'

are identified, we are unable to respond to this allegation.

i.
As a technical matter, it is our opinion that the identification of " grease,
grime, filth or other contaminants" on a coated concrete surface by means of a
Tooke test would be impossible. It is our further opinion that identification of

rust on coated steel substrate by means of a Tooke test would be extremely
difficult, if not impossible. Identification of rust on coated steel-substrate
at CPSES would be further compounded by the common use of-red iron oxide colored

,-

primers, which would make distinguishing between rust and red oxide colored
primer difficult.

,

Safety' Significance

None

Generic Implications on Other Systems or Contractors

Not applicable .
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06/22/84
.

:

Allegation No.~47

It is alleged that for an installation hanger for the steam generators, in

violation of a written instruction, QC inspectors were instructed to perform

approximately 25 e1cometer adhesion tests.

Evaluation of Validity

Without having additional information,, we assume that this allegation is
referring to adhesion testing performed by QC on a primer coat on the Mirro

,

insulation support ring of the Unit No. 1 Stesa Generator No. 4. In actuality,

there were a total of 32 adhesion tests performed on the primer coat on the

support ring. The chronology of this matter is as follows:
,

08/31/82 a) Support ring with previously applied primer thereon is presented
to QC for inspection prior to primer repair.

.

b) A QC inspector rejects surface preparation due to rust, old primer
remaining and ink pen marks, -nd he documents this inspection on

,

an inspection report.

09/01/82 a) A QC inspector performs an adhesion test on the support ring
primer and two of the three adhesion dollies test below the
minimum acceptable tensile strength of adhesion. In accordance

with Instruction QI-QP-11.4-5 Revision 11 (effective revision on
that date) paragraph 3.1.1(b), the primer coat is rejectable ande

requires removal to the steel substrate. (i.e., rejectable if any

one of the three adhesion dollies tests below the minimum
acceptable strength). Results of the failing test are documented

on a second inspection report.,

__ . _ ___-. _ , . _ . _ _ _ . - . _ - _ _ _ _ _ . - _ . . _ _ . _ _ _ . - - _ . . _ _ . _ _ _ _ . . _ _ , _ _ _ _ . , . . _ _ ._ _ - -



- . ._: _ . a . . .

*
,

._c - - - - - .. _ . _ .

- - -- .

' w~-

'o.

.

b) Construction then requests that three additional adhesion dollies

be tested by QC to determina for information the extent of the

* unacceptable coacing area.
,

c) A QC inspector tests three more adhesion, dollies on the support
ring primer and two out of three test below the minimum acceptable

strength. Results of the additional testing are documented on the

second inspection report.
.

09/08/82 m) Construction requests that QC perform additional adhesion testing

of primer over the entire support ring in order to provide

additional information.

b) A QC inspector tests a total of 26 more dollies on the primer at

random locations over the entire support ring. Two out of the 26

tests are below the minimum acceptable strength. Results of the

testing are documented on a third inspection report.

09/10/82 a) Construction removes primer to steel substrate from all surfaces.

of the support ring (except for inaccessible surfaces), and
presents to QC for inspection.

.

b) A QC inspector performs inspection of surface preparation and
corresponding complete primer repair which are documented as

,

satisfactory on fourth inspection report.

As can be seen from the above chronology, the subject matter was controlled by QC
from the first rejection to the complete removal of the primer and corresponding
reapplication of primer. We disagree that this matter constitutes a violation of

Instruction No. QI-QP-11.4-5 Revision 11. There are no requirements within that
'

instruction which prevent construction from requesting additional tests for

information purposes in order to determine the extent of unsatisfactory coating.
.

If the area of unsatisfactory primer could have been be isolated, then

construction could have presented the test data to Engineering for evaluation of

the entire surface area of the support ring. Instead, the entire ring was

stripped and recoated.
,
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'n sun =ar-r , :2 have deternined the: :his ell:32:icn is c: correct.

.

.
Safety Significance*

None

i

Generic Implications on Other Systems or Contractors

Not applicable
.
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Allegation No. 48

'

.

It is alleged that coatings have been applied over seismic joints. These joints
are filled with foam and were not to be coated.

.

t

'
Evaluation of Validity

The terminology used in this allegation is incorrect. Seismic joints are air

gaps of two to six inches (depending on location) and coating of such gaps is
impossible. Apparently what is referred to is expansion joints. The application
of protective coatings over these joints will not affect the intended function of

the expansion joint. If expansion joints were coated and all these coatings
failed, it would not present a safety problem due to the insignificant quantity
of coatings involved.

Safety Significance

None ,

.

.

Generic Implications on Other Sysf.5ms or contractors

Not applicable

.
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A11eastion No. 49-

It is alleged that overspray into areas that had previously been inspected has
been allowed and is commonplace.

Evaluation of Validity

We have investigated this allegation and have determined it to be incorrect.

Ten of eleven coatings QC inspection personnel interviewed indicated that during
sp, ray applications of coatings or during final visual inspections they often
encountered overspray on previously accepted coated substratas; the other
inspector indicated that he had not encountered overspray. :Those who had
encountered overspray indicated that in each case, upon request by QC personnel,
any overspray detected had been promptly removed by either wiping, if the coating
overspray had not yet cured, or by screening (rubbing the surface with an
aluminua screen) if the coating overspray had already cured. It was indicated by

all QC personnel interviewed that in no case has QC, upon detection of overspray,
permitted it to remain on previously accepted coated substrates.

*
,

It is not uncommon during spray applications for overspray to occur on adjacent
substrates which have been previously coated. CPSES coatings inspection
instructions adequately address the issue of overspray. These requirements are,

being effectively implemented.
t-

Safety Sinnificance -

.

None. .

t.
,

,

t
.

!

!; Generic Implications on Other Systems or Contractors
t

Not applicable ,
.
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Allegation No. 50

It is alleged that coatings have been applied without the benefit of quality
control inspection.

Evaluation of Validity

'NCR's and Unsat IR's have documented instances in which protective coatings have
been applied to bare substrates or to prev'iously coated substrates without
appropriate QC inspection. The allegation is, therefore, factually. correct.

Safety Significance-

.

None

1 /. ~ -
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Generic Implications on Other Systems or Contractors.

.

'
'

- Not. applicableg
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Allegation No. 51 *

<

.

:

It is alleged that Phenoline 305 was thinned to a 50/50 mix with thinner. This

50/50 mix, when dried, became as brittle as glass. The Phenoline 305 became so
brittle that it was not possible to obtain a tooke gauge reading. It lost its

.

impact resistance and abrasion resistance.

.

Evaluation of Validity
.

The practice of thinning Phenoline 305 by adding two quarts of thinner per gallon

(referred to as a "50/50 mix") is now and has always been procedurally described,
'

and is based on the manufacturer's (Carboline) recommendation. (See attached
, ,

Carboline letter to Gibbs & Zill, dated July 14, 1976). This thinning is done to

control viscosity and has no effect on the impact resistance or abrasion

. resistance of the cured film.

.

Phenoline 305 forms a rigid film when fully cured. The fact that the coating

appeared embrittled in this instance is more likely a function of the sharpness

of the tooke gauge tip than any characteristic of the coating itself. A dull tip
,

~

tends to " gouge" the coating surface rather than cleanly cut it.

Safety Sianificance

None

-
t

|

|
Generic Implications on Other Systems or Contractors

Not applicable

.
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'

July 14, 19j6
*

-

*
,

, .

. . ~

'
. .

. ,.

::. r ry azatm2ry ,
.

*.
atiill, Inc.

.
.

a .

. - <

.,e tth Avenua,

.

. . York, New York 10001
. ,

,

.

*
. ,

Comanche Peaks:..g,j ect:
* .

,
*

s.ar I!cnry .

coni'irming our phone conversation the other day, we discussed
..

i
thn procedures for applying -a thin film tie coat of Phenol ne.

It
305 over the carbo Zinc 11 on the Comanche Peak project.

' (-.-
in the intention to usa this thin film as a tie coat to be.; topcosted later with a full coat of, Phenoline. 305. , ,s ..

~
'

.,
,

,

_

Our rec-ndation would be to thin the Phenoline 305,
~

approximately tso quarts par, gallon with Phenoline Thinner,
*

and apply the Phenoline 305 at a dry film thickness ofTo topccat a year or so later it
, '

approximately one mil..would be necessary to . thoroughly solvent wipe the existing
305 surface with an appropriate thinner to insure that all
contaminants are removed prior to topcoating.

Please,do notIf any additional information is required'
f

hesitate to contact Seymour Fiebach or this office directly.
*

Very truly yours,1 ,
-

- -

..
| CARBOLINE ,CCMPANy

- .
.

.
| ,

.,/
.

.

'

charles ifie.gers,

Power Industry ManagerI

'CJW:kff/202Mr. Seymour yiebach/Mr. Charles Rushing
. _ .

-cc: -
-

. - .-u.. . .
-

... . ; _
c. .

h$d!!nh%iavi-cm4w
--

.

amm m a m e y e es e m e m m e e r g;.
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- Allegation No. 52

.It is alleged that coatings have been placed over raw concrete that had no

surface preparation.

Evaluation of Validity '

We assume the term "r4w concrete" used in the allegation refers to bare concrete
substrate.. NCR's and Unsat IR's have documented instances in which coatings have
been applied to concrete substrate without observance of QC inspection hold
points.

.

Safety Significance

None

Generic Implications on Other Systems or Contractors

Not applicable

,'
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|

Allegation No. 53

It is alleged that QC inspectors were not to write Requests for Information or
Clarification. '.

Evsluation of Validity

Our evaluation of this allegation indicates that for a short period of time

during mid-1082, a former protective coatings QC supervisor did verbally instruct
his personnel not to write RFIC's. This resulted from a misunderstanding (on the

,

QC Supervisor's part) of discussions he had had with his supervisor. When QA/QC
Management learned of this directive, the QC Supervisor's verbal direction was
rescinded. There have been nume.rous RFIC's written by QC personnel since that
time.

Safety Significance

None
. .

,

Generic Implications on Other Systems or Contractors

Not applicable

.
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Allegation No. 54

It is alleged that during the Backfit Pregram, only the first unsatisfactory
reading was recorded, even if the following readings were either higher or 1cwer,
mean'ing further out of the acceptable range. It is further alleged that the

trend analysis was adversely affected by not including the actual readings.

Evaluation of Validity

This allegation is not correct. Coatings backfit inspection instructions
.

QI-QP-11.4-23 (steel substrates) and QI-QP-11.4-24 (concrete substrates) both
include provisions for performing additional testing around unacc1ptable spot
tests in order.co determine the extent of each unsatisfactory area. .Each
instruction includes provisions for documenting results.of additional testing.
It was indicated by ten coatings QC personnel who were interviewed that
unacceptable backfit test results, including results of additional test'1ng to
detarmine extent of unsatisfactory areas, have been performed in accordance with
the requirements of backfit inspection instructions QI-QP-11.4-23 and
QI-QP-11.4-24.

'

Because the allegation that only the first unsatisfactory reading was recorded is
,

| incorrect, the subsidiary allegation that trend analyses could be adversely
,

| affected on that basis is also incorrect. More to the point, quality trend
'

analysis takes into consideratior only whether items or activities are acceptable
or unacceptable and does not take into consideration the degree of acceptability
or unacceptability of individsal items or activities.

i

Safety Significance

i.

j None
|.

Generic Implications on Other Systems or Contractors

| Not applicable
_ '___ _ _- _ _ _ _ ,_ .. _ - - _ _ _ ._.___ _ _ _
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Allegation "o. 55

It is alleged that areas identified during the Backfit Program as being outside
of the acceptable range for applied coatings were not removed as required.

Evaluation of Validity

E

This allegation is partially correct but without technical signif'icance. Results
of all backfit coatings inspections are documented on inspection reports. If

'

Engineering accepts the unsatisfactory coatings conditions via a DCA, the
applicable coatings are not removed or repaired. If Engineering does not accept
the unsatisfactory conditions, the applicable coatings are repaired / reworked and
subjected to rein,spection by QC.

Safety Significance

Ncne

Generic Implications on Other Systems or Centractors

Not applicable

,

s
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06/22/94

Allegation No. 56

It is alleged that original documentation related to the Backfit Program was

destroyed by QC management.,

.

. Evaluation of Validity

This allegation is not correct. We are aware of no instances in which coatings
backfit inspection documentation has been destroyed.

.

Safety Significance
,

' None

Generic Implications on Other Systems or Contractors

Not applicable .

.
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: '

Allegation No. 57

It is alleged that in Unit 2, elevation 860, the room directly off the. elevator
had an area coated that was covered with filth, weld spatter, tobacco juice, and

other unsuitable material. -

Evaluation of Validity

We have investigated this allegation and assume that it is referring to a
condition which occurred in Unit No. I rather than Unit No. 2 as indicated.
Nonconformance Report No. C-84-00091 (attached) identified a similar condition on
the Roll-Away Missile Shield Floor at Elevation 860' of Reactor Containment
Building No. 1. This condition involved the application of finish coat on a

.

floor plate surface that exhibited unfeathered areas of damaged finish coat,
embedded cont ==inants, and other contamination including dirt and magic marker.

After checking the nonconformance report' log and interviewing ten QC coatings
inspection personnel in regard to similar occurrences, we have concluded that the
coadition described above is an isolated c:se. In addition, our investigation

revealed that no similar conditions have occurred in the general vicinity of the .

Unit No. 2 location which is vaguely described in this allegation. Furthermore,

the coatings on the portions of the Roll-Away Missile shield floor described in
- Nonconformance Report No. C-84-00091 have been included by Engineering on_the

Protective Costiags Exempt log (See Entry Number 20 on attached log sheet).

Safety Significance
_

m

None

Generic Implications on Other Systems or Contractors

Not applicable
.
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TIX-4201

06/22/64

.

Allegation No. 58

QC inspector (sic) procedures such as QI-QP-il.4-1 state: " Adequate lighting is
defined as the minimum light produced by a (2) cell battery flashlight." It is

alleged that the minimum is zero light. It is alleged that QC inspectors were to

perform their inspections at arm's length, and if the light was bright, that
wasn't the minimum. Rather, it was the maximum and they should obtain a weaker
' flashlight.

Eval'tation of Validity
.

This allegation is not correct. Protective coatings inspection instructions .

require that visual inspections of surfaces be performed at approximately an arms
length in distance from the surface being inspected. The intent of this CPSES

requirement, which is quoted correctly in this allegacion, is that in the absence

of permanent plant lighting, temporary lighting, natural lighting, etc., the

minimum light required to perform a visual inspection of a surface is the light

emitted from a properly functioning two cell battery flashlight which is in the

"on" position-and pointed in the' direction of the surface being inspected. None
-of the eleven QC coatings inspection personnel, who were interviewed and
questioned as to their understanding of the meaning of this requirement,

-indicated that they had any difficulty in understanding the subject requirement

as it is stated in the inspection instructions.

p
Safety Significance

None

Generic Implications on Other Systems or Contractors
.

:Not applicable -

_. .-.____ _. . _ . _ _ _ _ . _ _ _ _ . _ _ __ _ _ _ _ _ - - - _ _ __
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.

Allegation No. 59
.

It is alleged that a QC Inspector accepted substandard coatings on the liner
place, below and above the polar crane rail at azimuth 270 to 0 .

Evaluation of Validity ,

-

The lack of specificity of this allegation makes. evaluation extremely difficult.
We have reviewed inspection records (both production and backfit) for
approximately 6,500 square feet of coatings in this area, and the records do not

substantiate this allegation.

Safety Significance

None

Generic Implications on Other Systems or Contractors

Not applicable
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