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SUBJECT:

REFERENCE:

PURPOSE:

CONCLUSION:

OBSERVATICONS:

PROCEDLRE:

Data Summary of Weathered Carbo Zinc 1l and Carbo Weld 1l primed
steel, following topcoating and exposure to Loss of Ceolant
Accident testing.

Mr. C. J. Wiegers, Mr. R. J. Tegtmeyer; Carboline Testiag
Report: &~1180

To summarize the performance data of primed steel ccupons which
had received various surface treatments, been recoated and
exposed to both ANST N101.2-1972, BWR-PWR composit and 3Sechtel
#4 PWR test criteria.

This selected data indicates that weathered inorganic zinc
srimers, when properly cleaned and topcoated, may Se resistant to
stringeat loss of Cocolant Accident exposureas.

All systems in this report exhibited an acceptable performance
for each of the two test exposures when evaluated per the ANSI
8101.2-1972, Section 4.5 criteria.

A, Test Coupons

2" % 5" x 1/8" Sandblasted Steel
(SSPC-5P=5-63 White Metal Substrate)

Dry Tilm Thickness
3. Systems Tested Range

1. lec Carbo Zinc 11 (Weathered)
Surface Preparation
lec Carbo Zine 1l
lc Phenoline 305 Fiaish 9.5-10 =ils

2. lc Carbo Weld 11 (Weathered)
Surface Preparation
le Carbe Zine 11
lc Phenoline 305 Finish 7=9 ails

C., Cure Schedule

Carbo Zinc 1l and Carbo Weld 11 (Weatiered) - Two and
one half months exposure to Gulf Coast Weathering.

Carbo Ziac 11 - Three days laboratory cure.

Phenoline 305 Finish - Extended laboratory cure.

From the Carboline Research & Develoocment Laboratory
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D. Exposure
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I. ANSI N101.2-1972 PWR-BWR Composit

Water Chemistry - Demineralized Water

Time Lavse Temperature Pressure gs;:urazcdz(l’
Iaizial 70°-90°F - i
1 second 260°F 35 psig

10 seccrds 295°F S5 psig

1 aiaute, 40 seconds 280°F 59 psig

16 minutes, 40 seconds 255°? S8 psigz

2 hours, 47 siautes 245°F 30 psig

27 hours, 47 misutes 220°F 19 psig

S days d 180°F 17 psig

11 days, 2 hours, 40 misutes 150°F 16 psig

"T1) Test was xept at saturation pressure throughcut the
complete time-temperature cycle. The values for psig
vere obtained from the thecretical pressures given in
ANSI N101.2-1972.

II. Bechtel #4 PWR Alkaline Borate Spray

wWater Chezistry -~ Demineralized Water

0.28 Molar 33303 (3000 ppz Borem)
NaCH tc pH = 973

Time lapse Temperature Pressure fSa::ra:od)(‘) |
laicial 120°F !
1 second 300°F 70 psig |
30 miautes 300°F 70 psig !
96 hours * 250°F 30 psig :
100 days 200°F 10 psig !

#The Bechtel #4 was teminated after & days and the coupons
were evaluated for development of this repoxt. They were |
not continued in test at that rime.

(1) Satiration pressure was in effact throughout the test.
Values for psig were obtained from theoretical pressures |
given im ANSI XN101.2-1972. i

|
{ From the Carboline Research & Development Laboratory J
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PANEL

ide 2: Weathering - This side of the coupon is away from th

PREPARATION: Weathering - All test coupons were primec with either Carbo Ziac 1l

or Carbo Weld 1l and allowed to weather for 2 1/2

months on the Gulf Coast. The weathering racks are
all at a 45° angle and situated so as to cbtain the
saxisum amount of Ultraviolet (UV) sunlight available.

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

facing the sun, receiving both a moist or wet exposure
and an alternate drying of the surface by che intense
sunlight.

-
sun. It receives a moist or wet exposure, but does not
experience either the direct U.V. sunlight or the washing
(rinsing) effect produced by raiz.

Results for egch coupon are differentiated as to the side
receiving the intease U.V. sunlight and the side facing away from

the suyn.
-

PERFCRMANCE
;r. EVALUATION: Due to the nature of this screening series, edge effects were not

considered in performance evaluation. Please note that standard
2" x 5" x 1/8" steel panels were erployed, and not the

2" x 5" x 1/4" with rounded corners and edges steel ~anels that
are normally used iz LOCA testing. lease refer o liscussiocn

! of Resulcs”. X

|

| GRADING

, ZROCEDURE: The test coupons were evaluated for performance in the following
areas:

.

(R e S

ment Facilicies:

G’:’ K From the Carboline Research & Development Laboratory

Material flaking off

Delamination tetween coacs and/or peeling
8liscering of the topcoat

Chalking of the coating

Excessive cracking

Grading procedures specified in Report N101.2-1972 of the American National
Standards Institute-Protective Coatings for Light Water Nuclear Reactor Centain-

The recnnical ia1e furmishes s true and sccurate 1o the Best of Sur erawiedge. “owever
10 guorantee of accurecy s given or mplied.
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(’;UHHARY REPORT: SR=57
Final Report

GRADTNG -
PROCEDURE: Continued

4.5 Methods of Examining and Evaluating the Exposed Test Soecimens

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, delam=-
ination and/or peeling, blistering, and chalking. Defects listed in Subsections
4.5.1 cthrovgh 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 permitted. |

4.5.2 Delamination and/cr Peeling. Delamination and/or p.. .ing shall
a0t be peraictted.

! 4.5.3 3listering. Blistering shall be limited %o a few, intact blisters
Size No. &4, ASTM D714, Standard Method of Evaluating Degree of
Blistering of Paints, Par: 21, American Society for Testing and
‘aterials, Philadelphia, Pa. 19103. The number and the size of

v- =ors Shall be recorded.

;
x
|
|
|
|
l
|
|
u

i
- 4.3.4 Chalking. ASTM D639, Standard Method of Evaluating Degree of
L Resistance to Chalking of Exterior Paints, Part 21, Azerican Society
for Testing and Materials, Philadelphia, Pa. 19103, Heavy chalking
shall not be permitted.
’ Any cther changes in cocating properties which are not alsc associated
with the separatiomn, or the release, of coating from the substrate shall not be a
cause for rejection.
(December, 1971) 1
ANSI N101.2-1972 Criteria {
(As interpreted tr Carboline);
Maxizmum Degree of Failure Allowable |
|
Flaking AST™ 2772 10 (Nome) {
|
Delaminaticn or Peeling Nene
]
*Blistering ASTM D714-56 Blister Size Blister Densitv f
#2 None |
*OTE: A blister is not #4 Few !
intact when it has resulted ° #8 Mediun :
in coating Seing separaced 28 Mediuz-Dense
from the test coupon. !
~ 1
P ) Chalking ASTM D659 8 (Lighs) |
v ' » (
Y From the Carboline Resesrch & Development Laboratory j
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Final Report
GRADING I”
PRCCEDURE: Continued .
NOTE: Flaking, blistering and chalking are all evaluated accerding to
ASTM Standards, with a rating of 10 indicating cthat no failure vas

observed in the specific grading area.
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RESULTS: .
I. ANS] N101.2-1972 PWR-BWR Composit

T A e Dry Film

4 Thickness Delaminatfon Other Performance | Performan:
Coating System and 1.D. (mils) _T_“__g‘lnlllnl~ or Peeling Blistering | Chalking | Characteristics | Evaluatio
1A) I, :
lc¢ Carbo Zinc 11 3.0 10 None One, #8, 10 - Side 1 !
Detergent Rinse . - intact Acceptabl.
le Carbo Zinc 11 2.5 Side 2
1c Phenoline 305 Finjsh 4.0/9.5 10 None 1 10 - Acceptabl.
24)
lc Carbo Zinc 11 3.3 10 None Less than 10 - Side 1
High Pressure Water Rinse #6F Acceptabl |
le Carbo Zinc 11 2.9 Side 2
lc Phenoline 305 Finish 3.5/9.5 1o None 10 10 - Acceptabl.
3A)
le Carbo Veld 11 1.5 10 None 10 10 - Side 1
No Preparation __ e AT 1 Acceptrabl.
lec Carbo Zine 11 2.5 Side 2
lc Phenoline 305 Flaish 4.5/8.5 10 None N L 10 - Acceptabl.
4A)
le Carbo Weld 11 3.5 10 None 10 10 - Side 1
Wire Brush - - | - _Acceptabl.
le Carbo Zinc 11 2.5 Side 2
lc Phenoline 305 Finlsh 4.5/8.5 10 | None 10 10 - Acceptab).
Perfect Performance 10 None #4F to #8MD B(Light)

ANST N101.2-1972

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

‘.‘;sl' ; i
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ESULTS:  Cont inued

oating System and 1.D.

A)

¢ Carbo Weld 11

team Clean

¢ Carbo Zine 11

€ Phenoline 305 Fingsh

)

A)

¢ Carbo Weld 11

ater with Brush

¢ Carbo Zinc 1)

¢ Phenoline 305 Finish

January 14,

1976/Page 7
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A)

¢ Carbo Weld 11
ctergent Rinse

¢ Cacho Ziuce 11

e Phenoline 305 Finish

A)

¢ Carbo Weld 11

igh Pressure Water Rinse
¢ Carbo Zinc 11

¢ Phenoline 305 Finish

erfect Performance
NS1 _N101.2-1972

I. ANSI NIO1.2-1972 PUR-BWR Composit
] ory Film i TR S T Ty B
Thickness Delaminat fon Other Performance | Performan
- | (mils) __Flakiog | or Peeling | Blistering | Chalki Characteristics Evaluatio:
h
1.5 10 None 10 10 - Side 1
= =K - Acceptab)
2.5 Side 2
4,.5/8.5 10 | None I - 10 - Acceptab).
3.2 10 Noue One or two 10 - Side 1
intact Acceptabl
2.5 jh- . blisters ; . r
3.3/71.0 10 None 10 10 - Side 2
. Acceptabl.
1.2 10 Hone 10 10 - Side 1 !
SN o - Acceptabl.
2.5 Side 2
4.8/8.5 10 None 10 10 - Acceptabl«
1.2 10 None 10 10 - Side 1
o e L . Acceptabl
2.5 Side 2
4.8/8.5 10 None One, 04, 10 - Acceptabl.
e LILTR ol Ry i . N fntace i i .
10 None L #4F o #8MD 8(Light)

fde 1 = UV, and Weathering;

Side 2 = Weathering .

. Y
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SuLYS: Cont foued
I1. Bechtel ~° PWR Alkaline Borate Spray (4 Days)
; Dry Film :

N Thickness Delamination Other Performance | Performanc
at ing System and 1.0, (mils) Flaking | or veellng _Blistering Chalking |Characteristics Evaluation
1) |
: Carbo Zinc 11 3.9 10 None 10 10 - Side 1
stergent Rinse | = (}Vb——-t—]— =1F Acceptable
2 Carbo Zinc 11 2.5 Side 2
¢ Phenoline 305 Finigh 4.0/10.0 10 None 1 10 b 10 - Acceptabls
B)
¢ Carbo Zinc 11 3.0 10 None 10 10 - Side 1
fgh Pressure Nater Rinse SO AT =¥ Acceptable
¢ Carbo Zinc 11 2.5 Side 2
¢ Phenvline 305 Finish 4.5/10.0 10 None Three, ¥4 10 - Accentabi.
T e v ] tetmse 1
IB)
tc Carbo Weld 11 1.3 10 None 10 10 - Side 1
lo Preparation e e it L e ] | Acceptabl.
le Carbo Zinc 11 2.9 Side 2
le Phenoline 305 Finish | 4.0/8.¢ } 30 | Wome _J20 =} 10 E Acceprabl:
L8 TR

. ‘u _—

Side 1

P
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SSULTS:

)
le Carbo Weld 11
team Clean
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o A e Mmitr ¢ .

LT

)
e Carbo Weld 11

iR)

ctergent Rinse

R
ic Carbo Weld 11

Cont tnued a
IT.  Bechtel #4 PWR Alkaline Borate Spray (4 Days)
T T oy Fram L A S e ]
. Thickness Delaminat fon Other Performance | Performance
atiug System and 1.0, | (wids) | Flaking | or Pecling | Blistering | Chalking | Character stics | Evaluat fon
1.5 10 None * 10 10 - Side 1
_ L pr Acceptal
« Carbo Zine 11 r 7% Side 2
< Phenoline 305 Finish 4.0/8.0 10 None 10, 10 - Acceptable
) ¥R 10 None One, #6, 10 - Side 1
“iter with Brush | 1intact Acceptable
¢ Carbo Zinc 11 2.5 Side 2
~ Phenoline 305 Finish 4.5/8.5 ¥ 10 None 10 10 - Accepcable
¢ Carbo Weld 11 1.0 10 None One, ¥4, 10 - Side 1
| .| intact Acceptable
< Carbo Zinc 11 r 4 Side 2
= Phenoline 305 Finish 4.5/8.0 10 None 10 10 - Acceptable
1.2 10 None 10 io - Side 1
ligh Pressure Water Rinse RES. o - e | T, g 4 Acceptable
Carbo Zinc 11 2.5 Side 2
¢ Phenoline 305 Finish |  3.3/7.0 10 None 0 - 10 0 Acceptable
crfect Performance 10 None P4F to #8MD B(Light)

AST_N101.2-1972

fde 1T = U.V. and Weathering; Side 2 « Weathering

————————
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O SUMMARY REPORT: SR-57
Final Report
DISCUSSION -
OF RESULTS: Edge failure was ignored for all performance evluations in this
project. This was necessary since the test coupon was cne-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
. on either or both sides.
<
Daniel R. Leri:cz
New Products Manager
DRL:ph

XC: SLL/HDT/JEM/EWS/MJD/CSE/SLS{CIW/RIT/LAB GROUP LEADERS

|
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PRCCISURS:
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and Carbo Weld

Daza Summary of Weathered Carbo Zinc
Loss of Cooclant

steel, Scllowing topccating and exposure IO
Accident testing.

--..

Mr, C. J. Wiegers, ¥r. R. J. Tegtmayer; Cartcline Te

Repors: 4=1180

To susmarize the performance data of prizmed sceel ssupens which
mad received varisus surface =Teatments, Seen reccatac anc
exposed to both ANSI N101.2-15372, 3WR-PWR cospesit anc Yachcel
#4 PWR cast crizerxia.

- -
- -

{sorganic
se Tasiscant

This salected data indizates that weathered !
sTizers, when properly cleanec and topecated, 2ay

stringmt Loss of Coclamt Accident exposuras.

All s7steas in this repert hiSited an accestadie saricTtmance
for each of the Cwo last cxpos.xru when evaluated per the ANSI
¥101.2-1972, Section 4.5 critesi

A. Tes: Cougens

2" x §" x 1/8" Sandblasced Steel

(S§2C-5P=5=6] White Mezal Substrate)
Ory Tila Thickaess
3. Svstems Tested lanze

1c Cardo 2ize 11 (Weathered)

Surface Preparation

ie Carde Zize 1l

lc Phesoline 103 Tiaisn 9.5-10 uil
4. le Caste Wald 11 (Weathered)

Surface Pregaration

le Cathe Zine 1l

lc Phenoline 305 Fizish 7=9 ails

Ce Cure Schedule

Cazho 2inec 1l and Cardc Weld 1l (Weacherad) - Two and
one =alf menchs exposure to Culf Ccast Weatherin
s50 Iize Ll = Taree days laborasery cuze.

Phenoline 305 Fizish - Extendad lasScratery culre.

LaSgraiory

prized

o>

O

o

Tae regnmigel 3818 Iurimen
me juareniew of 9gcusecy 8

~ r— ———

§ e 3Ag Sesurate ‘9 Re 3087 3 Jur enaw sEge. N eever SEITSTTRESTYETE
ver 31 w3 ad.
38:“".:0!!”‘.2

J

/
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PROCEDURE:

-

*a=e Lanse

e e

i0C days

/.
N\
‘:é LABOA. .TORY TEST REPORT
Januasy 16, 1376/Page 2
SUMMARY REPORT: SR-S7 !
Final Resors i
Continued ;
D. Exposure f
3 ANST N101.2-1972 PWR-3WR Composit %
Water Chemissry - Demineralized Water
e |
Tize Lavse Temperature Pressure (Sarurased) '~
Iaitdal 70°-30°F -
1 seccad 26Q0°F 15 psig .
10 seccnds 29s°r S5 psig
1 ainute, <0 saccnds 280°7F $3 psig
1§ minucas, 40 seccuds 288°'F $8 psiz
2 heurs, 47 sizutes 268°F 30 psig
27 hours, 47 sizutes 220°F 19 283
$ days ; 180°F 17 psig
11 days, 2 hours, 40 aizuces 13Q°F 16 psig
'fi) Test was <ept at sasuration pressure throughout 3.1
somplece zize-ctemperature cycle. The valses for p8ig !
were obtaized from the thecresizal prassures jiven In
ANST N101.2-1972. ‘
{
12. 3echtel 74 PWR Alkaline 3orate Spray |

wacer ChazissTy - Demizeralized Water

0.28 ¥olar @ 303 (3062 3= 3ersm)
NaOH cc pd = 373

Ilecverature Prassure ’Sa:;:a:c:i:"

120°F

joge? 70 psig

30Q°7 70 psig

250°Y 30 psig

00°7 0 peig

the coyjpens {

#7he 3echtel 74 was cerminated after ¢ davs an
They were

were evaiuated for development of this repert,
agt scatinued in test at that tide.

1) Satiracicn prassure was iz elflfact IhTrIugnoul tie tesc.
Values for psiz were cttained IToT IneoTeIica. pTressulias

given iz ANSI N101.2-1971.

From the Cartoline Research & Cevelcpment Lalgratory

The reenn sl 4918 MRS 3 rue 3AE TEIUrETE 'S RO 3081 81 3y dnaw sage. “ewever
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SUMMARY REPORT: SR-57
Eizal Regors

or Carbo Weld 1l and allowed o weather for 2 1/1
months oa the Gul! Coast. The weathering rvacks are
all at a 45° angle and situated so as tc cbtain the

saxisum amcunt of Ulsraviolets (UV) sumlight availadle.

. Side 1: Weathering and U.V. - This is che area of the janel
facing the sun, receiving Both a 30isT or Vel exposure

and as alzernate drying of the surface 5y the intense
sunlight.
Side 2: Weathering - This side of the coupen is away ITem
sun. Iz receives a moist or wet exposure, Sut coes oc
" v -- -

experience either the direct U.V. sumnlight or tle was
(rinsing) effect procduced By raliz,

(4
‘=
=

Resulss for egch coupen arve differenciacted as -: the sile

receiviag the iatezse U.V. sunlight and tne side facing away Ires
the sun.
-
PERFCRMANCE
E7ALUASICN: Cue %9 the zature 3f this screening series, edge affacts were not
considezed iz performance evaluaticn. lease ncte that stamdars
2" x 8" x 1/8" steel pazels were ezployed, and not the
2" x §" x L/4" wizh rounded cormers and edges stael panels that
are norzally used iz LOCA cesting. 2lease refer =z "Tiscussicn
£ Resulzs”. A
x 2!3
PROCESURE: The tas: coupons were evaluated for performance iz the fallowin
areas:
1. Macerial flakiag of?
- Delapizacion betveen czcats and/cor peellin
3. 3 s.o:.ag of the topceoat
&, waliing of cthe coating
3. zz:us‘vc evackiag

Ay

Gradiag proceduras s:a:‘.!‘.cd tn Re .e2 Ni01.2+1978 of the Amerizan Yaticzal
Srancaris Instisute-Protective Csatings for Light Wacer Nuclear ’.uc.ar Conszain~

asnt Faciliclies:

ARATION: Weathering = All test caupoua were prized with either Carde Z.ac 1

J‘
The c9IAm €8 2070 UrAISRES 5 ue INE TCIUrete ‘S 120 BNt 3 Jur anewisgge. Noeever e — -
NG Juarariee 41 JETUrSSY (b TN 9 mpiiee.
; carbeline

/
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[SGM‘! REPORT: SR=57 Jamuary 1¢, 1576/Page & )
Eizal Resor:
GRADING
PROCITURE: Conzinued

g = — 3 Tes: Soecizens

The dymamic and/or static elevated temperature-prassure and irraciaticn
test sazels shall e evaluated withia 2 hours and again afcer 1 waeks afzer
removal frcm the test chamser for the following surface defects: flakizg, dalaz~-

inacion and/or peeling, blisteriang, and chalking. Cefects !isted = Subsecticus
4.5.1 zhzeugh 4.5.4 shall Se dealt with as follovs:

4.5.1 Flakisg. ASTM 3772, Evaluating Degree of Resistacce =2 Tlakiag
| (Scaling) of Exterisr Paints, Pars 11, American Soclaty for Tasting and
Materials, Philacelphia, Pa. 13103, Flakiag saall sot de permitted.

| ¢.5.2 2elamizacion azd/cT Teeling. Jelazizaciss and/sr zeeling shall

| 7ot Je per=iitec.

p ;
é\ LABORATORY TEST REPQRT

\
|

4.5.3 Mg%;‘ 3liscering shall be limiced 22 a few, inzact dliscers,

Size Nc. e, ASDY D714, Scandard Methed of Evaliating Degree of

3lisctaring of Paiats, Part 21, American Soclety far Testing and
| Matersals, Philadelzhia, Pa. 15103, The cumber and the size of
. sliscers ¥oall Se recorded.

‘ 4.5.4 Chalcisg. ASTM 2639, Standazd Meched of Ivaluatizng Cegree of

Resistacze o Chalkizg of Exterior Paincs, Pazt 11, sisan Society
far Testing and Materials, Philadelpnia, Pa. 19103, Heavy chalkizg

stall oot be per=iscted.

Any cthar changes i ccating properties wnich aTe not alse asscciaced
with the sesaratisn, or the Telease, of coating frcm tie substracte shall zet Je a
cause for reiection.
| (December, 1%73)
ANST N101.2-1972 Criteris
| (As interpreced by Cardoline)

hy? swable

Flakiag aS™ 2772 10 (Nene)

Delaminaciscn or Peslin None
| *8listasing ASTM D7léedd Jiiscer Size liscer Densisv
| 4 RELT
| MUQTE: A Bliscter is et ) 4o Taw
| Z3gac: whez it has resuited 1) Madiu
| in coating Seing sesaracec 18 Meciuz~-Cense
- TOm the Tes: soupemn.
| Chalking ASTM 2653 8 (Lighe)
{ From the Carboline Research & Development Laboratory ‘
\ /

The regra gl 468 furmi AR ed 4 True S8 SESUrEIE '8 RO BN 3l gyur wnaw 8Ege. Nawever m

RS gUEreniee o SECurSEY 4 JIven G mel 09, o= !'b“!l"!‘}
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GRADING

SUMMARY REPORT: SR-37
Iizal Repors

e

PROCIDURE:  Comcizued

NOIE: Flakizg, blistering and chalking are all evaluated accerding o
ASTM Scascasds, with a rasing of 10 izcicatiag that a0 failluTe vas
observed iz cthe specific grading area.
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T. ANSI NIOL.2-1972 PUR-BUR Composit
' !

il T my Flim a o . |

R Thickness Pelaminat ton Other Performance | Performan
Coating System and 1.0  (mils) | Flaking | or Peeling | Blistering | Chalking | Characteristics Evaluat bo
14) i
le Carbo Zine 1) 3.0 10 Noue One, 08, 10 - Side 1 ‘
Betergent Rinse - Intact Acceptabl
le Carba Zine 11 2.9 Side 2
le Phenoline 305 Flajzh 4.0/9.5 10 Nove mn 10 - Acceptabl.
2A)
lc Carbo Zinc 11 1.5 10 None Less than 10 - Side 1
High Pressbre Water Rinse | TR N8 . N, | Acceprabl '
e Carba Zinc 1) a3 Side 2
le Phenoline W05 Fialsh 3.5/9.5 | VW IWewme @} w } - | Acccprab,
)
le Carbo Ueld 11 1.5 10 None 10 10 - Stde 1 s
No Preparat lon AL e md 2l Lt e e T o - Acceprabl.
e Carho Zinc 1) 2.5 Side 2
le Phenoline W5 Flaish | 4.5/8.5 L LN LT —— L Wy = | Acceprabl.
4a)
le Canho Weld 11 1.5 10 None 10 10 - Stde )
Wire Biwah BN i =T L e TR, e p L _ ) Acceprabl.
le Caba Zine 11 2.5 Stide 2
Ic Phenoline W5 Finloh | &4.5/8.5 | 10 JWowe = V0 = ) W )} - | Acceptab).
Perfoct Porlformamce 10 Noue #4F 10 1) B(Light)
ANGE NIOY. 21902 S— e ] ] L !

Shde 1 = BV, and Weatherlng; Side 2 = Neather ing
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ESILTS

Cont lawed

oatfong System and 1.B.

A)

¢ Carbo Weld 1)

team Clean

e Catbo Zine 11

€ Phewoline W5 Finjsh

A)

by Flle |

Thickness

B LT

¢ Carho Weld 11 .3
ater with Buash

¢ Carbe Zinc 1} 2.5

¢ Phenoline 305 Finish 3.M1.0
A)

¢ Carbo Weld 1) 1.2
ctergent Kinse

¢ Carbha Zinc 11 3.9

€ Phenoline W5 Fintsh 4.8/8.5
A)

¢ Carho Weld 11 1.2

fgh Pressuie Wt er Riase

¢ Carbo Zinc 1) 2.5%

¢ Phenoline WS Flulsh 4. 878.5

erfect Performance
wEl WI0L. 21972
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T, ANST NIOL.2- 1972 PER-BUR Composit
belaminat fon Other Performance | Performan
| Flaklog | or Peellng | Blistering | Chalking |Characteristics Evaluat fo:
10 Hone 0 10 - Slde 1
S RPN Y. VNI FC— Acceptah)
Stde 2
10 tWNeae 0 I W ) MW ¥ - Acceptab)
10 None One or two 10 - Side 1
intace Acceptabl
. blfsters [
10 None 10 10 - Side 2
AESCESTIE s [ N N Acceprabl.
10 Hone 10 10 - Side 1
BEEEEEE N o i Ls - | Acceprabl.
Stde 2
N0 Y Newme 0t Wy -] Acceptabl.
10 None 10 10 - Stde 1
e = SRR PSS o] Mcceptabi
Slde 2
10 None One, 04, 10 - Acceptabl.
T i | Amrace .
10 None I4F 1o oM B(tgha)

fde 1 = BV, wnd Weatherfng; Stde 2 < Heathertug
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SOMMARY REPORT: SR-37

SIscussicy |
OF RESULTS: Tdge failure vas igncred for all performance evisaciss ia chis 5

sroject. This was necessary siace the test coupen was one-hall

she thickness of that specified for LOCA testing, amd each side of |
a cest cougon vas being evaluated independencly. Zdge failure, |
4f iz did sccur, would e most likely due T2 the thia, stare edge

anéd it would be izaccurate to assign the failuze 2 the ccating

on either or both sidas. i
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Testing Project: #01651
FINAL REPORT
CONF IDENTIAL

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

REFERENCE : Commanche Peak Nuclear Power Station; Mr. Don Suttom, Mr. Keith Falk;
Mr. Dan McBride; L-115-105

A ol M . vl

PURPOSE: To trst the performance of Phenoline 305 Finish over each of the
following primers:

1) lc Amercoat D-6 @ 2.0 - 3.0 mils
2) lc Mobil Zinc 7 @ 2.0 - 3.0 mils
3) lc Carbo Zinc 11 @ 11.0 - 12.0 mils

when exposed to the Commanche Peak Steam Electric Station, FSAR LOCA
Curve and evaluated according to the criteria of ANSI N101.2 - 1972,
Section 4.5 as interpreted by Carboline.

CONCLUSIONS: After coraletion of the 7 day Commanche Peak FSAR LOCA test,
the systems tested exhibited the following performances when
evaluated according to ANSI N101.2 - 1972, Section 4.5 as
interpreted by Cacbolige:

O

Coating System Performance
1) Amercoat D-6 @ 2-3 mils Vapor Phase Acceptable

Phenoline 305 Fianish

2) Amercoat D-6 @ 2-3 mils Liquid Phase Unacceptable
Phenoline 305 Fiaish

3) Mobil Zinc 7 @ 2-3 mils Vapor Phase Acceptable
Phencline 305 Finish

4) Mobil Zinc 7 @ 2-3 mils Liquid Phase Acceptable
Phenoline 395 Finish

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

6) Carbe Zinc 11 @ 11-12 mils Liquid Phase Unacceptable
Phenoline 305 Finish

k From the Carboline Research & Development Laboratory J

The techn cal data fumished (3 true and accurote 'o the besr of sur know edge. Mowever

ne guarantes of acourscy 18 given ar impiied, °.'.°"".
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May 9 178 ige .

‘ X 4" x 1/« ertified ASTM A36 Steel

Surface Preg sritblasted ¢t S P PS5=63

Abrasive Media leveland Metal

\ From the Carboline Research & Development Laboratory
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CONFIDENTIAL
1. Time/Temperature/Pressure Profile

Time Temperature Pressure Spray Condition
Iaitisl to 10 secoads 240°F (115°C) 44 psig Static
10 seconds to 15 mias. 270°F (132°C) 58 psig Dynamic
15 mins. to 1 hour

15 mins. 215°F (102°C) 34 psig Dynamic
1 hour 15 mias. to

7 days 215-130°F 34-10 psig Dynamic

(102-51°C)

Please refer to the recorder chart (L115-105) for exact conditions of
LOCA profile.

2. Spray Solution

nino3 (2000 ppm as Boron) in deionized water.
pA =78.5 - 10.0 (NaOH added to adjust pH)

GRADING PROCEDURE :

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

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

4.5 Methods of Examining and Evaluating the osed Test Specimens

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

From the Carboline Research & Development Laboratory )

The rechnical dote furnished 4 true and accurate 1o the best af sur knowledge. However

"o guarantee of decurety (8 given or mplied. °."°.'“-
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0 LABORATORY TEST REPORT

)

4.5.]1 Flaking. AST™ D772, Evaluating Degree of Resistance to Flaking
(Scaling) of Exterior Paints, Part I1, American Society for Testiang and
Materials, Philadelpbia, Pa. 19103. Flaking shall oot be permitted.

4 £.%2 Delamination and/or Peeliag. Delamination and/or peeliag shall

L 3
not be permitted.

4.5.3 lluuaﬂ. Blistering shall be limited to a few, intact blisters,
“ize No. D714, Standard Method of Evaluating Deyree of Blistering

ot I'*i.cs, Part 21, American Society for Testing and Materials, Philadelphia
Pa. 19103. The number and the size of blisters shall be recorded.

4.5.4 Chalking. ASTM D659, Standard Method of Evaluating Degree of
Resistance to Chalking of Exterior Paints, Part 21, American Society for
Testing and Materials, Philadelphia, Pa. 19103. Heavy chalking shall
not be permitted.

Aoy other changes in coating properties which are not also associated with
the separation, or the release, of coating from the substrate shall oot be
a cause for rejection.

ANSI N101.2 - 1972 Critcrij
(As iaterpreted by Carbolind)
Maximum Degree of Failure Allowable

Flaking AST™ D772 10 (None)
Delamination or Peeling None
*Blistering ASTM D714-56 Blister Size Blister Densit

(7] None
*NOTE: A blister is not #o Few
intact when it has resulted #6 Medium
in coating being separated 08 Medium-Dense
from the test coupon.
Chalking AST™ D659 8 (Light)
NOTE: Flaking, blistering and chalking are all evaluated according to ASTM

Standards, with a rating of 10 indicating that oo failure was
observed in the specific grading area.

& From the Carboline Research & Development Laboratory )

The technical dare furnished (8 rrue und accurate % the best of sur know sdge, However
ne guarentee of aecuraey (8 given or implied, ‘.'.0“".
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CONF IDENTIAL
Panel Identification Dry Film Delamina- Other
and Thickaess tion or Blister- Performance Performance
Coating System (Mils) _Flaking  Peeling = img = Chalking Characteristics Evaluation

1A)* Blistering at Q
lc Ameron D-6 2.5/3.0 10 None Noane 10 bottom edge, Acceptable
lc Phenoline 305 4.8/5.0 both sides,
Fimish 7.3/8.0 larger than
#2F-BT-intact
18 - Blistering at
lc Ameron D-6 2.3/2.4 10 None #2F-BT on 10 bottom edge, Unacceptable
lc Phenoline 305 6.2/5.4 side 1 - both sides,
Finish .5/1.8 intact larger than

#2F-BT-cracked

2A)% Blistering at m
lc Mobil Zime 7 2.1/2.6 10 None None 10 bottom edge, Acceptable
1c Phenoline 305 5.3/5.4 both sides,
Finish 8.0/8.0 larger than
#2F-BT-intact

28) Blistering at

le Mobil Zime 7 2.4/2.1 10 Nome None 10 bottom edge, Acceptable (1)
lc Phenoline 305 6.6/6.9 both sides;
Finish 3.0/9.6 #2M-BT.One #2

at top edge,

Side 1.

Acceptable Peiformance
ANST N1O1.2-1972, Section 4.5, 10 None #4F to #8 Light *Panel suspended in the
As Interpreted by Carboline #8MD vapor phase

LAB/T-127117-
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