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SUBJECT: Data Summary of Weathered Carbo Zinc 11 and Carbo Weld 11 prized
~

g steel, following copcoating and exposure to Loss of Coolant
Accident testing.

'

:
~

REFERENCE: Mr. C. J. Wiegers, Mr. R. J. Tegtmeyer; Carboline Testing
,

_ ,1 Report: 4-1180
.

.

PURPOSE: To summarize the performance data of primed steel coupons which
2

] | had received various surface treatments, been recoated and
' j exposed to both ANSI N101.2-1972, BWR-PWR composit and 3echtel

| #4 PWR test criteria..

| CONCI,USION: This selected data indicates that weathered inorganic zinc
I primers, when properly cleaned and copcoated, may be resistant to,

j f stringent :.oss of Coolant Accident exposures.

] OBSERVATICNS: All systa=s in this report exhibited an acceptable perfor:ance
'

for each of the two test exposures when evaluated per the ANSI
N101.2-1972, Section 4.5 criteria.

PROCE URE: A. 'istCousens'Oi. ;

(y 2" x 5" x 1/8" Sandblasted Steel''

; (SSPC-SP-5-63 White Metal Substrate)
:
'

Dry 711s Thickness
! 3. Svstems Tested Range

i
'

1 1. Ic Carbo Zine 11 (Weathered)
i j Surface Preparation

: Ic Carbo Zine 11
le Phenoline 305 Finish 9.5-10 =11s

*
.

i ! 2. Ic Carbo Wald 11 (Weathered)
! ! . Surface Preparation

! Ic Carbo Zinc 11
1c Phenoline 305 Finish 7-9 mils

4 1

'C. Cure Schedule

j Carbo Zine 11 and Carbo Weld 11 (Weatl.ered) - Two and
one half months exposure to Culf Coast Weathering.:

i ! i.

: Carbo Zine 11 ~~nree days laboratory cure.
;

! l

| Phenoline 305 Finish - Extended laboratory cure.4 <

!
'

; f.o ~

-

)
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PRCCEDURE: Continued
~

"

D. Excesure
i <

' ' ~

I. ANSI N101.2-1972 PWR-3WR Composit

Water Chemistry - Demineralized Water<

Time Laosa Temoerature Pressure (Saturated)(1)s -

'
Initial 70*-90*F -

1 second 260*F 35 psig
10 seconds 295*F 55 psig
1 =inute, 40 seconds 280*F - 59 psig

"
i 16 =inutes, 40 seconds 255'T 58 psig
#

2 hours, 47 minutes 245*F 30 psig
27 hours, 47 minutes 220*F 19 psig
5 days 180*F 17 psig.

i 11 days, 2 hours, 40 nicutes 150*F - 16 psig

' ilk Test was kept at saturation pressure throughcut the

! ."Of were obtained from the theoretical pressures given in
! ce=plete ti=e-temperature cycle. The values for psig

C'U ANSI N101.2-1972.

'

II. 3echtel f14 PWR Alkaline Berate Spray'

Water Chemistry - Domineralized Water

3 3 (3000. ppm Beren)'0.28 Molar H 30
NaCH to pH = 9.5

i
.

Time I. apse * Tet:ee ratur e Pressure (Saturated)
!'
t

Initial 120*F^,

2 1 second 300*F 70 ps4
j 30 =inutes 300*F 70 psig

96 hours * 250*F 30 psig ' - 'i

100 days 200*F 10 psig,

r
i *The Bechtel #4 was te hinated after 4 days and the coupons*

;

| | vere evaluated for> development of this ' report. .They were
'

not continued in cast at that time.
! -

i

i { (1) Sat $ ration pressure was in effect throughout the test.
j Values for psig were obtained from theoretical presseres

giveninA:| SIN 101.2-1972.! .

*f-
,

|
e

' ' '
j

. From the Carboline Research & Development Laboratory
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1 PANEL
PREPARATICN: Weathering - All test coupons were primed with either Carbo Zine 11

or Carbo Weld 11 and allowed to vtacher for 2 1/2
,

months on the Gulf Coast. The weathering racks are .

all at a 45' angle and situated so as to obtain the
maximum amount of Ultraviolet (UV) sunlight available.

. .

t Side 1: Weathering and U.V. - This is the area of the panel
f'

-

facing the sun, receiving both a moist or wet exposure

j and an alternate drying of the surface by :he intensa
sunlight.j .

| Side 2: Weathering - This side of the coupon is away frem the
,

. j sun. I: receives a moist or wet exposure, but does no:
! : experience either the direc: U.V. sunlight or the washing

(rinsing) effect produced by rain.

| Results for each coupon are differentiated as to the side
'

i receiving :he intense U.V. sunlight and the side facing away from
I the sun.
l .e#'

O PERFCE}f.ANCE
'

,.,f EVALUATICN: Due to the nature of this screening series, edge effects were not
\i

# considered in perfor=ance evalua: ion. Please note tha: standard

i -2" x 5" x 1/8" steel panels were e= ployed, and no: :he'

2" x 5" x 1/4" wi:h rounded corners and edges s: eel panels cha:
j are normally used in LCCA testing. Please refer to "*.iscussion

of Resul:s".
.

GRADUiG
PRCCIOURI: The tes: coupons were evaluated for perfor=ance in the following

j areas:
i

. 1. Staterial flaking off

| 2. Delamination hetveen coats and/or peeling
; 3. Elistering of the topcoa:

! 4 Chalking of the coating
'

5. Excessive cracking'

'
;

Grading procedures specified in Report N101.2-1972 of the Anerienn National
Standards Ins:itute-Protective Coatings for Light Water Nuclear Reactor Contain-

,

t ment Facilities:
i

*
>

,

;
.
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GRADING . ~.

j PROCEDURE: Continued
!

i [ 4.5 Methods of Examining and Evaluating the Exposed Test Soecimens

j The dynamic and/or static elevated temperature-pressure and irradiation
.

| test panels shall be evaluated within 2 hours and again after 2 weeks after
removal from the test. chamber for the following surface defects: flaking, delac-,

ination and/or peeling, blistering, and chalking. Defects listed in Subsections
4.5.1 through 4.5.4 shall be dealt with as follows:

; 4.5.1 Flaking. ASTM D772. Evaluating Degree of Resistance to Flaking
; (Scaling)'of Exterior Paints, Part 21, American Society for Testing and

Materials, Philadelphia, Pa. 19103. Flaking shall not be per=1tted.,

4.5.2 Delamination and/or Peeling. Delamination and/or pm .ing shall*

not be permitted.

. 4.5.3 Blistering. Blistering shall be 11=ited to a few, intact blisters ,

| Size No. 4, ASD! D714, Standard Method of Evaluating Degree of4

i Blistering of Paints, Part 21, American Society for Testing and
Materials, Philadelphia, Pa. 19103. The number ar.d the size of-

*ars 36all be recorded.w. .,

t Y

; !"'y 4.5.4 Chalking. ASnf D659, Standard Method of Evaluating Degree of
'D Resistance to Chalking of Exterior Paints, Part 21, A=erican Society

for Testing and Materials, Philadelphia, Pa. 19103. Heavy chalking
shall not be per=itted.

Any other 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.
.

(Decacher,1973)

ANSI N101.2-1972 Criteria,

(As interpreted by Carboline)
,

,

Maxinus Degree of Failure Allowable;

Flaking ASIM D772 10 (Neae)

Delaminatica or Peeling .Nene
'

'

| *B11 staring ASDI D714-56 Blister Size Blister Densiev
v2 None

* NOTE: A blister is not #4 Few
intact when it has resulted * #6 Mediu=
.in coating being separated 18 Mediu=-Dense

'

' from the test coupon.
q

p0 Chalking ASOI D659 8 (Light)

'
'

O~ From the Carboline Research & Development Laboratory
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GRADING
...

j PRCCEDURE: Continued .

| NOTE: Flaking, blistering and chalking are all evaluated according to
-

{
ASIM Standards, with a rating of 10 indicating that no failure was

| observed in the specific grading area.

l.
.

!
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RI'. SUI.TS :
,

l'
I. ANSI N101.2-1972 PWR-BUR Composit ',

i -

i
,

.,
| Dry Film ,

'
i Thickness Delamination

. Other Performance Performan.
s

.

,

I Coating System and I.D. (mfis) Flakin g or Peeling Blistering Chalking Characteristics Evaluatios '

1A) I' -

* ,Ic carbo Zinc 11 3.0 10 None One, #8, 10 - Side 1 |
I

Detergent Rinse intact Acceptahl. E .'

,

Ic carbo Zinc 11 2.5 Side 2 ,Ic Phenollhe 305 Finish 4.0/9.5 10 Hone 10 10 - Acceptable. ;,
*

'*

2A) t[
%Ic Carbo Zinc 11 3.5 10 None T.ess than' 10 - Side 1 '?*
-

liigh Pressure, Water Rinse #6F
Ic Carbo Zinc 11 2.5 Acceptabl.| j,

Sida 2 'N
Ic Phenotine 305 Finish 3.5/9.5 10 None 10 10 - Acceptabl. [

J
'

3A) ,

,MIc Carbo Ueld 11 1.5 10 Hone 10 10 - Side 1 i,';No Preparation ,

Acceptabl= $Ic Carbo Zine 11 2.54 Side 2
Ic l'henoline 305 Finish 4.5/8.5 10 None 10 10 - Acceptabl<

4A) '

Ic carbo Weld 11 1.5 10 None 10 10 ' t
- Side 1 '

Wire Brush Acceptahl.
Ic Carbo Zinc 11 2.5 Side 2
Ic Phenoline 305 Finish 4.5/8.5 10 None 10 10 - Acceptabl.

Perfect Performance 10 Hone #4F to #8HD 8(Light)
'

t ANSI N101.2-1972 ,

i {i .

| |

'

Side 1 = U.V. and Heathering; Side 2 = Weathering *

. 1

i )
I.

-
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ESUI.TS: Continued ,.

.

4 ,

I. ANSI N101.2-1972 PWR-BWR Composit ..,

i
.

] |
-

Dry Film
Thickness Delamination Other Performance Performate '

.
,

oating System and 1.D. (mils) Flaking or Peeling
'

'
__

Blistering Chalking Characteristics Evaluatio:
.

A)
$ t ''.

3c Carbo Ucid 11 1.5 10 Nonc 10 10 - Side 1 ,

;
-

'team Clean
c Carbo Zinc 11 2. 5 Acceptabl, ,Jt

Side 2c Phenotine 105 Finish 4. ',/8. 5 10 None 10 10 - Acceptabl. *$
'*

A) ,

g c carbo Weld 11 1.2 10 None One or two 10
] ater with Brush Side 1 )-

intact Acceptabl.* pc Carbo Zine 11 2.5 blisters
k _c Phenoline 305 Finish 3.3/7.0 10 None 10 10 - Side 2 rh

i i

j '
Acceptabli

A) i r[
c Carbo Weld 11 1.2 10 None 10 10 - Side 1 . f.etergent Rinse

L.(" .yc Carbo Zinc 11 2.5 Acceptabir ,
Side 2 ic Phenolina 105 Finish 4.8/8.5 10 None 10 10 - Acceptable c' hi .

i I A) '

I# c Cambo Ucid 11 1.2 10 None 10 10 - Side 1 !] igh Pressume Uater Rinse
c Carbo Zinc 11 2.5 Acceptabl- .I'4 -

Side 2 % .c l'henoline 305 Finish 4.8/8.5 10 None One, f4, 10 - Acceptabl.- '' '

intact

erfect Performance 10 None #4F to #8HD 8 (1.ight)
NSI N101.2-1972

1

,' l' ide 1 = U.V. and Ucathering; Side 2 = Weathering .
-

s .

g1

i .

* -,
i 4

.' -; ;

!.

av 7
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SUI.TS_: Continued . .
a,

Bechtel f*, PWR Alkaline Borate Spray (4 Days) ,
4 .n

II.'

*
,1

I
Dry Film Other Performance Performanc. ;

| Delamination

eating System and I.D. (mits) Flaking _ or Peeling Blistering Chalking Characteristics Evaluation ' '

Thickness
, ,

.

, 'A
eq

I,
1 l) 10 None 10 10 - Side 1 ;

- Carbo Zinc 11 3. 5 Acceptable
'

Side 2 ', *

stergent Rinse '

:: Carbo Zinc 11 2.5 Acceptable

c l' enolIne 305 l'iniph 4.0/10.0 10 Nonc 10 10 - ,

<

h 5
''' ?Side 1 ,

| B) 10 None 10 10 -

c Carbo Zinc 11 3.0 Acceptable ..

'"

Side 2 .igh Pressure JJater Rinse Acceptahi. i2. 5

c Phenoline 305 Finia.h 4.5/10.0 10 None Three, #4 10c carba Zinc 11 -
*

.

intact

4

1.5 10 None 10 10 - Side 1 *

18) Acceptabli
tc carbo Weld 11 Side 21o Preparat. ton

1 Ic Phannline 305 Finir.h 4.0/8.0 10 None 10 10 - Acceptable2. 5Ic Carte Zinc 11
'

.

a " to 10 - Side 1 I;

a.n s4 ..
'

t
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.MSUI.TS : Continued
.

; 11. Bechtel #4 PWR Alkaline Borate Spray (4 Days)
-+
t;

*4

. Dry Film

Thickness Delamination Other Performance Performance '-
.

,,

!....ating System and 1.D. (mils) Flaking or Peeling Blistering Chalking Characteristics Evaluation i
'
.

'
~8) 1 -

.

,

,
! Ic carbo Weld 11 1.5 10 None 10 10 - Side I h, i: team Clean

Acceptal Q-c carbo Zinc 11 2.5 Side 2 A *

. Phenoline 305 FintrJi 4.0/8.0 10 None 10 10 - Acceptable (,

! .D)
~

'

le carbo Weld 11 1.5 10 None One, #6, 10 - Side 1 y'.
m r

'

'.. iter with Brush intact Acceptable :,g+
'; c Carbo Zinc 11 2.5

Side 2 0j : Phenoline 305 Finish 4.5/8.5 10 None 10 10 - Accepcable I.
f ''

s

i JR) *i,

Ic Carbo Weld 11 1. 0 10 None One, #4, 10 - Side 1 (e
C..

etergent Rinse intact Acceptable a

.' hc Carbo Zinc 11 2.5
.

.
i

k .- Phenoline 305 Finish 4.5/8.0 10 None 10 10 - Acceptable Er

Side 2 .

._

! -;n)

ic Carbo Weld 11 1.2 10 None . 10 10 - Side 1
'

ligli Pressure Water Rinse
Acceptable

t .: Carbo Zinc 11 2.5 ,

'.
Side 2e l'henol ine 105 Finish 3.3/7.0 10 None 10 10 0 Acceptable

.ori
' -.rfect Performance 10 None #4F to #8HD 8(Light) ' [ .,|4*:IST N101.2-1972.

7'

f ;lde 1 = U.V. and Ucathering; Side 2 = Weathering I-
M.

.

4

W

*. ,

'

I
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!
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| DISCUSSION ~ --

1 0F RESULTS: Edge failure was ignored for all performance evluations in this
proj ect. This was necessary since the test coupon was one-half
the thickness of that specified for LOCA testing, and each side of
a test coupon was being evaluated independently. Edge failure,

-

if it did occur, would be most likely due to the thin, sharp edge
and it would be inaccurate to assign the failure to the coating

j on either or both sides.,

I

' 7N
L

C/ MDaniel R. Lerit:
New Products Manager

DRL:ph
XC: SLL/HDT/JTM/E*5/MJD/CSE/SLS CJ'/RJT/LA3 GROUP LEADERS
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5;T3JICT: Da:a Smry of Wea:hered Carbo Zine 11 and Carbo *!ald 11 prised
.

steel, fc11cving cpeca:ing and ex;csure :o 1 css of Cecian:
Accident :esting.

-

K:.: r.e.INCI: Mr. C. J. Wiegers, Mr. R. J. Teg:: eyer; Carbo 11:a Tes:b g
Repc :: 4-1150'

1 ?"K?CSI: Tc su:=carize the perfor=ance da:a of prised steel ceu;cas which
had received various surf ace ::aa:=ents, been re:ca:ed and
exposed :c be:h ANS! N101.2-1972, SWK-?'aA cc ;csi: and 3ech:e1
M ?WR tes: cri:eria.

CCNCL"S * *'* : -"his selec:ed data i=dicates that wea:hered 1: organic :inc
! ;;izers, when p;c;erly cleased and :c;ccated, may be resis:an: :c
I s::ingt== Less of Ccolant Accide : exposures.
i
.

03SII'7A!!0NS: All systa=s in this re;c : exhibi:ed an acceptable perfer ance
for each cf :he :.ro :es: ex;csures when evaluated per the ASS!
3101.2-1972, See:ica 4.5 c:1:eria.

.

| ??CCI GI: A. ' is Coueens

O 1" x 5" x 1/S" Sandblas:ed S: eel
v (SS?C-SP-5-63 'a?.1:e Me:a1 Subs:: ate)

Td % ~'d-kness0:7
j 3. Systems Tested Ranze

6 *

i 1. ic Carbo Zinc 11 Gea:hered)
Surfaca ?:epara:ic

;
Ic Carbe Zisc 11
le Phenoline 305 Tim.d.sh 9.5-10 _ils

i

2. Ic Carbo " eld 11 Geathered),>

.
Surface ?;epara:ica

1: Carbe :ine 11
le Phe: cline 305 Tinish 7-9 mils

'

C. Care Schedula
,

Carbo Zinc 11 and Carbo Wald 11 (Wea:hered) - ?.o and
can half months exposure to Colf Coas: Wea:hering.

t

.i

Carbo :isc 11 " tree days labora: cry cure.

Phenoline 305 Iisish - Extendad labora:c:-r cure.*q; '

(}3 ' t 6) |?
, ,

*

\ i
. a[. - .

'f ' From the Carholine Research & Development L:bcra: cry
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h Si;f'.ARY RI?CR*: 'SR-57'

Final Recor:
--

.

PRCCC URI: Con:1 sued

D. Excesure
.

I. ANS! N101.2-1972 PVK-E'.'R C =posi:

Wata Che=1stry - Domineralized Vacar
v _

Ti=e taese Temeerature ?ressure (Sarura:ed)

ini:ial 70*-90*7 -

! I see nd 260*7 35 psig

10 sec:nds 295*7 55 psig,

| .

1 sinu:a, 40 sacends 280*7 $9 psig
:
j 15 =1=u:as, 40 sacands 255*7 53 psis

2 heurs, 47 =1:utes 245*7 30 psig'

27 hours, 47 misu:es 220*7 19 psig

5 days 130*7 17 psig
.

4 11 days, 2 hours, 40 =isu:as 150*7 16 psig

!
i.) Test was kep a: sa:uration pressure th::u3hcu: :he

c = place ci=e-campera:ura cycle. The values f=: psig
|

'

vere obtaised f;cm :he theers:ical pressures given in* ,9
V- MISI N101.2-1972.

II. Each:a1 d4 7'.,~d, Alkalise !cra:a Spray'

Va:e Cha=is::y - Oamineralized 7 ate:
3 (30C0 p;= 3eren)'0.23 fola: H 30

NaCH to pii = 9).5

)
Tise taese Te=ceratura pressure (Sa:ura:ed5

j ::1:ial 120*7!

j ,
1 second 300*7 70 psig

! ; 30 =1su:es 300*7 70 psig
96 heurs * 250*7 30 psig

|

i 100 days 200*7 10 psig r

i *The 3ech:a1 14 was termina:ed af:a a days and the cou;cas
) r
' ? were evalua:ad for developmen: of this revert. They were

g centinued in ces: ac cha :ime.;

| t

| |
(1) 54:5:acien pressure was is affac: th::ughou: :he :sst.

Values for psig vere cb:sised f;:= :haere:ical ;;essures
j giren in M:S; E01.2-1972.

,

,

| '

l Ti

d From the Carboline Research & Develcoment Labora:ory'
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h SLMfAaY KI?cRT: SR-57
y

Final Re:c :g
1' .

FANE*.4

PRI?ARATICN: Wea:hori g - All tes: cou;ces were pri=ed vich either Carbo Zinc 11
or Carbo Weld 11 and allowed :o wea:her f:: 2 1/2

! mos:hs on the Gulf Coas:. The vea:hori:3 racks are .'

i all at a 45' angle and si:ua:ed so as to obtain :he
-w-nm a:cus: of U1::aviolet (07) sunligh: available.

,

! Side 1: Weathering and U.V. - This is the area of the panel.

facing the sun, receiving both a =cis: c ve ex;csure'

and a= al:ernata drytsg of de surface by :he intesse; ,

i sunligh:.

i ** a: haring "his side of :he coupon is away f::= the
| Side 2: .e

I sun. I: receives a =cis: or ve: ex;csure, bu: does act
experience ei: hor the direc: U.7. su=11gh: c :he washing

I (rinsing) effec: produced by rai:.
,

Resul:s for each ecupc: are differe::ia:ed as :s the side
receiving ca is:e:se U.V. sunligh: and de side facing away f :=
the su.:.

.-

/ 7ERIC.'O'.ANCI

.
E7ALUA-*CN: Oue to de nature of :his screenisg series, edge effects were sc:.p considered is perfor:ance evalua:i==. Please ac:a tha: s:andard

2" x 5" x 1/8" s: eel pa:els were a: ployed, and =c: :he;
2" x 5" x 1/4" vi:h rounded corners and edges s:sel panels :ha:
are nor: ally used in 10CA testisg. Please :sfer :n ":iscussi n
of lesul:s". .

C2ADINO ,

7 7ECCITUEI: The :ss: cou;ces were evalua:ed for perfor:ance is de f:llev.ng
a:eas:

? 1. Mace:141 flaki g of f
i 2. Delamisa: ion be:veen c a:s and/c peeli:3

i .
3. 311s:ering of the :opeca:.

4 Chalking of the cea:isg'

f. Excessive cracking r

Grading p ccedures specified in Kr .:: N101.2-1972 of the A:eri:: Na:ic:a1'

5:andards Ins:itu:e-Protective Coatings for Light Water Nuclear Rese:o Con:ain-
,

_en: Facili:iss: ,

! |
, .

,

I' ,

( .

' 4*- Fr'cm the Carbcline Research & Develcoment Laboratory I
,

( )
.
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f. .C C ." b c l ! r. e .' ... ........ .#....,.o i. .... .,...i....
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i .

i ( Ja uary 1?, 1975/Page a TI
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! ST:EtRY RIPCRT: 51-57
f h Final Reec :

i caAc1No _ . .
-

i FRCCI:t.'RE: Cce:1=ued
|

1

j 4.5 Methods of Exa=inine and Evaluatin the E. nosed Tes: Soecimens
The dynamic and/or sea:1c eleva:ed :emperature-pressure and 1 :adia:1c .

.

pa els shall be evaluated within 2 hours and again after Z veeks afterf tes:
removal f::= :he tes:.chacher fo: the fo11 cuing surface defec:s: flaking, dela:-
1:a:1:n and/c peeli=g, blisteri=g, and chalking. :efec:s listed is Subsectices
4.3.1 :hrcugh 4.5.4 shall be deal: with as fo11=vs:

.
a

4.5.1 Flak 1nt. ASO! 3772, Evahating Oegree of Resistance : Flaki=g
(Scaling) c: Exteri:: Pais:s, Par: 21, A=arica: Socie:7 f== Testing and

Materials, Philadelphia, Pa. 19103. T14* i:3 shall =c he per=le:ad.e
!

4.5.2 Calaminatten and/e 7eeling. Oe14=1:2:1:n and/c peeling shall'

not be persi::ec.

a.5.3 3listering. 311stering shall be li=ited := a few, in:ac: blisters ,

Size No. a, ASOi 3714, 5:asdard Me:h=d of Evahating egree of
311 ster:=g of Pais:2 Par: 21, A= erica Socie:7 f:: Testing and
Ma:arials, Philadelphia, Pa. 19103. The cu=ber and the si:e of'

blis:ars :Sall be recc ded.

9 4.5.4 Chalking. ASni 3659, Standard Method of Evahati:3 Oegree of
D Resistance : Chalki:g of Ex:eri== Paints, Part 21, A= art:ar. Socia:7

f:r Tes:is; and Ma:erials, Philadelphia, Pa. 19103. Easvy chalki:3
shall ct be per:1::ad.

t

j Any other changes in c:ati=g p perties which are === also associa:ed
t with the separa:1: , c the release, of c:a:i=g fre= :he subs:::: shall =ct be a
. cause f:: re ectice.
!

(Oecember, 1973)
ANSI N101.2-1972 Criteria
(As inter; sted by Carbolise)

Maxt:: Oecree of Tailure Allevable
.

Tlak.1:g ASOi 3771 10 (Nece)

'

:elanisa:10: or Peeling No=4.

,
*

*311sta:i=g ASOL 3714-36 311ste Size Blister Densiev*

a2 .Nene

* NOTI: A blister is no: 74 Tev

in=ac: vaa 1: has :e E :ed * i/6 Mediu:
1: c:a:1:g being separated 16 Medius-0ense
f::= :he :es: :=u;cs.

~
-

.

( Chalki .g ASO! 0639 8 (lish:)
.Q* From the Carboline Research & Development Laboratcry
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, .

! h SUMMARY KIPCRT: $1-57
* Fi=al Repor

i,
- ..

---canza
PROCC CRI: Con:isued

NOTI: Tlaki=g, blis:ari 3 and chalk 1:3 are all evaluated accc ding :s
AS 3 S:asdards, vi h a ra:i=g of 10 indica:iss :ha: so failura was -

i

| observed in :he speci.fic grading area.

.

:
i
,

.!

.

I

i
* .

.

.

. :'

O
'

,
.,

.

!

.

r
.

.
i

.

,

:
-

.
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January 14, 1976/Page 6'
*, . ,

'. -
,

i, .

ii SilHMARY RITtNtT SR-57
*

Final Itepne t .
;
s ,

,

j RBIII.TS: .

6

I. ANSI 18101.2-1972 PWit-BWet Composit
.

,

i i
*

; ,' t-

Dry Film ~!"

,

3 Tiet ekness lhelaminat ion otlier Performance Performan.,

Coat ing Spe em aint 1.0. (mils) j lakleig_ or Feeling _ Bilstering Clealk ing Clea ract e rist ics Evalisat Ice,

i 3s .

3! IA) |3
| } |

e
1 Ic C.orten Zinc 11 3.0 10 None one. #8 10 - Side 1
; het es gesit Rinse intact Acceptalal- ' t

!
Ic Cail.a Zinc 11 2.5 Stile 2 '

.,

i le Plwnullne 305 Finpli 4.0/9.5 10 None til 10 - Acceptalals,
*

i
| 2A)

'

''

ic Carl.o Zinc 11 3.5 10 None less alian 10 - Side 1 ,

Illgte Presslarce Eter Rinse #6F _Acceptalet-] .

i Ic Cail.a Zinc 11 2.5 Side 2
*

le Pl.cnoline 105 Fleilsli 1.5/9.5 10 kne la 10 - Accqt al@ *

1
4

j 14)
| Ic C.is t.a tield 11 1.5 la None 10 10 - Siete 1 ; t

,

} | h FretisatIan Accep t alal .
,

! } Ic Ca:I.o Zinc 11 2.5 Side 2 '

| g le I-twnuline 105 Finista 4.5/8.5 10 hue 10 10 - Acceptal.l.
i

! 4A) '
'

.

) Ic Caelus ik Id 11 1.5 to hue 10 10 - Stle 1 * i

; ; Wi s e ha an:.la Accep t ala l .
f Ic C.ast.o Zinc 11 2.5 Side 2

! Ic l*lm:sinline 105 Fings.t. 4.5/16.5 10 None 10 10 - Accegly
i

'
; rerfect rurform.ince 10 hue #4F to #88HI fl(1.lglit)

,

.' AN' l N101. 7-19 72-l

SI.le 1 - Is.V. .u I Wat t.cring; SlJe 2 - We.itlict ing

1

. . - . - . . . - .. - - - - . . . - . - - - - -
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l' Jassiuany 14,19M/P. age 7
,

leMAltY RFPORT: SR-57
~ '

*

* *~in.a1 Net * L ;
.

. Estil.TS: Cannt inue.I .

1. ANSI N101.2-1972 1*WR-MNt Coingmalt

.''
-

|
Dry Film '

Thickness Delaanination Other Perforniance Pe r f orman- '.

nat Ing Syst ein mind I.In. (mil l a) Flaking nr Peeling Blisterisig Clial k liig_ Characteristics Evalnatfoi !

l, A) $ g3
c Cas t.o Wlit il 1.5 10 Woe in lo - Stac 1

. te.ima Clean _Acrep t ale l,
'

* c C.is t.o Zine 11 2.5 Side 2
* c Phesi.nl liae 10% Fin t e.l. 4.5/8.5 10 kna lin in - Acce ptable

A)
c Cart.o W IJ ll 1.2 10 Ikme One or two 10 - Side 1

: .ater with Raumh intact Acci:ptab] |
'

. c Cast.u Zinc 11 2.5 blisters i
'

. c PhenolIne 305 Finisti 3.3/7.0 10 None 10 10 - Sitte 2
[ _

Acceptahl.
.

A) .

; e Carl.a WI.I 11 1.2 10 None 10 10 - Side 1 -

ctergent Rinne Accept at.1. ;
i e Cast.o Zinc il 2.5 Side 2 _

,

I I

1
_

105 Finish 4.8/8.5 to hue la 10 - Acc ep t ah l .-c Pticiwiline

!~ A)
c Cael.o ticlJ Il 1.2 10 N:nie 10 10 - Side 1
I gli l'a cur.us e Lt.it en Rinse Accepe al.1;
c C sl.o Ziiic Il 2.5 Side 2
e Phenoline lil5 Flinis.t. 4.8/8.5 la Nasie One, #4, 10 - Ac c a:pt ah l .-

i -- - . . _ _ .
lutart

4
<

crfect 1%r f as si.ance 10 kne #4F su #8tlO 8(1.l .ht ) !f
$ tir.1 ta101.2-1972

'

IJa 1 - U.V. an.1 IJeaa lier f ug; Side 2 ** W.st her tug . ,

e

i **

8 I

- - ~ - _ .-_ - _ ._ _ - - - --- -
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[ January 14, 1375/? age 10 D
_

h Si;MERY CPCRT: SR-37
Final Reser:

,

..

|
~

::ISCtJSSICN:
CT RIS*Ji!S: Edge failure was ignored for all perfor=ance evluati:ns in this

This was necessary since the :es: coupon was one-halfprojec:.
tha thickness of that specified for LCCA tes:ing, and each side of *

a tese coupon ves being evalua:ed independently. Edge failure,
,- if 1: did occur, would be nos: likely due to the thin, sharp edge
j and i: vould b. ina: curate to assign the failure to the coating

on either or both sides.
4 ,

i -
4

(
. .

-

D
Daniel R. Lert::
New Products Manager ,

:n:pa
n: 5:.:./E:: /Jn'./I' S/tt:3/CSE/S:.5 CJ /RJ /u.3 CRCi:P LIA::ERSj

O '

O

,

| '

|
1
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May 9, 1978

Testing Project: #01651
FINAL REPORT

CONFIDENTIAL

SUBJECT: LOCA test of systems topcoated with Phenoline 305 Finish.

I REFERENCE:Commanche Peak Nuclear Power Station; Mr. Don Sutton, Mr. Keith Falk;
Mr. Dan McBride; L-ll5-105

PURPOSE: To test the 'perfonnance of Phenoline 305 Finish over each of the
following primers:

1) Ic Amercoat D-6 @ 2.0 - 3.0 mils
i 2) Ic Mobil Zinc 7 @ 2.0 - 3.0 mils
! 3) Ic Carbo Zinc 11 @ 11.0 - 12.0 mils.

i
i when exposed to the Commanche Peak Steam Electric Station, FSAR LOCA
I Curve and evaluated according to the criteria of ANSI N101.2 - 1972,

{ Section 4.5 as interpreted by Carboline.
,

1 ,

I CONCLUSIONS: After cos 71etion of the 7 day Commanche Peak FSAR LOCA test,
.

| the systems tested exhibited the following performances when
1 evaluated according to ANSI N101.2 - 1972, Section 4.5 as

interpreted by Cacboline:

Coating System Performance

| 1) Amercoat D-6 @ 2-3 mils Vapor Phase Acceptablet

! Phenoline 305 Finish -

I

; -2) Amercoat D-6 @ 2-3 mils Liquid Phase Unacceptable

i.
Phenoline 305 Finish

3) Mobil Zinc 7 @ 2-3 mils Vapor Phase Acceptable
t Phenoline 305 Finish,

4) Mobil Zine 7 @ 2-3 mils Liquid Phase Acceptable,

Phenoline 305 Finish

5) Carbo Zinc 11 @ 11-12 mils Vapor Phase Unacceptable
Phenoline 305 Finish

6) Carbo Zine 11 @ 11-12 mils Liquid Phase Unacceptable
Phenoline 305 Finish,

|

|

|
1

[ From the Carboline Research & Development Laboratory j

o . . . .. . . . .. e.,,. . .* .4 i . ,, . . .., 4 . . . . .. . . ,s . 6 . . . . . ., 6,, . . : .4. . . w . . . . .,,v . ...s ... i 4

[,gagg.... ..,i. ... .,. .i....

O[! f A /, A C h ~ ~ ' ' " ' ~ ~ ~ ~

~ ( i.) . 'W.ru.yJ. .J. . . . . . - . . ..



ww,-n w:#. .s ;
_ ..

-
.

-

:. < .
- - - .t- ~. .

se. -
_

I
,

''
', \- LABORATORY TEST REPORT

- *
,

O.x
May 9, 1978/Page 2

CONFIDENTIAL

PROCEDURE: A) Test Coupons

Size: 2" x 4" x 1/4" Certified ASTM A36 Steel.
Surface Prep: Gritblasted to SSPC-SPS-63

* Abrasive Media: 4FH #50 grit (Cleveland Metal Abrasives, IncI

B) Dry Film
Systems Tested Batch Numbers Thickness

1) Ic Amercoat D-6 6-705416 2.5 - 3.0 mils
6-705420

le Phenoline 305 Finish 7K2528M 4.8 - 6.2 mils
7K2500M 7.3 - 8.5 mils

!
2) Ic Mobil Zinc 7 IT7K24 2.1 - 2.7 mils'

ic Phenoline 305 Finish 7K2528M 5.3 - 6.9 mils
7K2500M 8.0 - 9.0 mils

,

!

.

3) Ic Carbo Zine 11 7K5106M 11.0 -13.0 mils
7K0966Z

Ic Phenoline 305 Finish 7K2528M 4.0 - 5.5 mils
7K2500M 16.0 -17.0 mils

i

C) Cure Schedule

Primers (all systems): 17 days at 65-76*F (18-24*C) and
27-90% R.H.

!

! Topcoat (all systems): 10 days at 72-77'T (;.2-26'C) and
3 31-45% R.H.

D) Exposure
,

Texas Utilities Generating Company, Commanche Peak Steam'

Electric Station, FSAR Figures 6.2.1-1 and 6.2.1-2
.

.

t

i
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1. Time / Temperature / Pressure Profile

Time Temperature Pressure Spray Condition

Initial to 10 seconds 240*F (ll5*C) 44 psig Static
10 seconds to 15 mins. 270*F (132*C) 58 psig Dynamic
15 mins. to I hour

| 15 mins. 215'F (102*C) 34 psig Dynamic
! I hour 15 mins. to
j 7 days 215-130*F 34-10 psig Dynamic

'

t (102-51*C),

i
Please refer to the recorder chart (L115-105) for exact conditions of

! LOCA profile.

| 2. Spray Solution4

p!! =3 (5 - 10.0 (NaOH added to adjust pH)
H,B0 2000 ppa as Boron) in deionized water.:

8.

GRADING PROCEDURE:
;O

) y/ The test coupons were evaluated for performance in the following areas:

1) Material flaking off
2) Delamination between coats and/or peeling

| 3) Blistering of the topcoat
! 4) Chalking of the coating

5) Excessive cracking

I Grading procedures specified in Report N101.2 - 1972 of the American
National Standards Institute-Protective Coatings for Light Water Nuclear
Reactor Containment Fa::ilities:

4.5 Methods of Examining and Evaluating the Exposed Test Specimens
The dyraste and/or static elevated temperature-pressure and irzadiation'

| test panels shall be evaluated within 2 hours and again after 2 weeks after
removal from the test chamber for the following surface defects: flaking,

! delamination and/or peeling, blistering, and chalking. Defects listed in
Subsections 4.5.1 through 4.5.4 shall be dealt with as follows:

4

L

1 ,

;
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4.5.1 Flaking. ASTM D772, Evaluating Degree of Resistance to Flaking
(Scaling) of Exterior Paints, Part 21, American Society for Testing and

| Materials, Philadelpbin, Pa. 19103. Flaking shall not be permitted.

I, 4.5.2 Delasination and/or Peeling. Delanination and/or peeling shall
} not be permitted.
A

4.5.3 Blistering. Blistering shall be limited to a few, intact blisters,

g . tze No. 4. ASTM D714, Standard Method of Evaluating Degree of Blistering*

ot Friacs, Part 21, American Society for Testing and Materials, Philadelphia,i

Pa. 19103. The number and the size of blisters shall be recorded.;

f 4.5.4 Chalking. ASTM D659, Standard Method of Evaluating Degree of
j Resistance to Chalking of Exterior Paints, Part 21, American Society for

Testing and Materials, Philadelphia, Pa. 19103. Heavy chalking shall'
.

not be permitted.- <

i b

Any other 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.

I

i ANSI N101.2 - 1972 Criteria
i (As interpreted by Carboline )
'

4
Maximum Degree of Failure Allowable

Flaking ASTM D772 10 (None)'
+

1

| Delamination or Peeling None

* Blistering ASTM D714-56 Blister Size Blister Density
,

! ! #2 None
t * NOTE: A blister is s #4 Few

intact when it has resulted #6 Medium,

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

'
Chalking ASTM D659 8 (Light)

NOTE: Flaking, blistering and chalking are all evaluated according to ASTM
Standards, with a rating of 10 indicating that no failure was
observed in the specific grading area.

!

i

4

i

' p
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Panel Identification Dry Film Delanina- Other' -

and Thickness tion or Blister- Performance Performance
Coatina System (Mils) Flakina Peeling ins Chalkins Characteristics Evaluation

IA)* Blistering at '?

(gIc Ameron D-6 2.5/3.0 10 None None 10 bottom edge, Acceptable
,

| Ic Phenoline 305 4.8/5.0 both sides,
,

j Finish 7.3/8.0 larger than
#2F-BT-intact

9.h
IB - Blistering at Hf

Ic Ameron D-6 2.3/2.4 10 None #2F-BT on 10 bottom edge, Unacceptable ' .]:,

1 Ic Phenoline 305 6.2/5.4 side ! - both sides, .;

Finish 8.5/7.3 intact larger than <

#2F-BT-cracked ,.

:&m
2A)* Blistering at gg) ;

Ic Nbil Zinc 7 2.7/2.6 10 None None 10 bottom edge, Acceptable e.*,

Ic Phenoline 305 5.3/5.4 both sides, -

Finish 8.0/8.0 larger than j'
#2F-BT-intact c

li
! h,

j 2B) Blistering at d(g)
Ic N bil Zine 7 2.4/2.1 10 None None 10 bottom edge, Acceptable
Ic Phenoline 305 6.6/6.9 both sides

! Finish 9.0/9.0 #2M-BT.One #2
at top edge, ,

Side 1.

! Acceptable Performance
ANSI N101.2-1972, Section 4.5, 10 None #4F to #8 Light * Panel suspended in the
As Interpreted by Carboline #8MD vapor phase t
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f DISCUSSION
i 0F RESULTS: Although panels lA, 2A and 28 do not meet the strict standards of
i ANSI N101.2, Section 4.5, Carboline interprets the standard as
f pertaining primarily to the plane areas of a test coupon, and

placea limited significance on the discontinuous surfaces such'

as edges, channels, weld spatter, etc. Therefore, the performance
;

j of these panels (IA, 2A, 2B) having intact edge blisters, with
! no other effects to the coating system or substrate, is rated

" Acceptable".

h Y.

'

Alicia M. Boldt Michael D. Tellor J F. Montle
Acting Group Leader Supervisor Vice Presidenti
Testing Department Research & Development Research & Development'
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