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,

August 10, 1978

Testing Project: Ol355C
Final Report

SUBJECT: LOCA; Phenoline 305 Primer /Phenoline 305 Finish

REFERENCE: Mr. D. R. Leritz

PURPOSE: To determine the performance of Phenoline 305 Primer /Phenoline
305 Finish when exposed to the Bechtel CP-956-2/76 LOCA curve
and evaluated according to ANSI N101.2-1972, Section 4.5 as
interpreted by Carboline.

CONCLUSION: After the seven days of exposure to the LOCA curve:

Ic Phenoline 305 Primer /lc Phenoline 305 Finish exhibits an
acceptable perfor=ance.

PROCEDURE: A) Systems Tested Total DET Range

1. Ic Phenoline 305 Primer 12.5-13.0 mils
2c Phenoline 305 Finish

'

B) Exposure

[ Bechtel CP-956-2/76 LOCA CURVE
V

1. Time-Temperature-Pressure Curve

Time Temperature Pressure

Initial Ambient Ambient
Initial to 6 hours 340*F(171*C) 70 psig
6 hrs. to 96 hrs.* 250*F(171*C) 30 psig
96 hrs. to 7 days 200 F(93*C) 10 psig

*After six hours of exposure, temperature of the test
environment was reduced by spraying test solution at

75*F (24*C) into the test chamber which was at 340*F
(171*C), giving a final temperature of 250*F (121*C).

2. Water Chemistry

0.28 Molar H B03 (3000 ppm Baron)3

0.064 Molar Na 8 0223,

NaOH added to adjust to a pH of 9.5 at 77*F (25*C).
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(Note: The Bechtel CP-956-2/76 LOCA Curve calls for an; initial temperature rise to 340*F (171*C) in twenty seconds.
J In this test it took in excess of ten minutes to reach.340'F.i Also, Bechtel CP-956-2/76 calls for a pressure drop to -10
i psig, however, in this test only -3 psig was reached.)
i

-

! GRADING
PROCEDURE: The test cocpons 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 topcoat'

5. Excessive cracking
-

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

4.5 Methods of Examining and Evaluating the Exposed Test Specimens .

The dynamic and/or static el.vated temperature pressure and ir. rad a tion
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,
delsmination 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 permitted.

4.5.2 Delamination and/or Peeling. Delamination and/or peeling shall
not be permitted.

.

4.5.3 Blistering. Blistering shall be limited to a few, intact blisters,
Size No. 4, ASTM D714, Standard Method of Evaluating Degree of Blistering
of Paints, 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.

'

Any other changes in coating properties which are not also associated with-

: .t the separation, or the release, of coating from the substrate shall not be
| 5 a cause for rejection.

| (
|

From the Carboline Research & Develcpment Laboratory y
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ANSI N101.2-1972 Criteria
(As interpreted by Carboline)

Maximus Degree of Failure Allowable

Flaking ASTM 3772 10 (None)
'

Delamination or Peeling None
.

,
' Blistering ASTM D714-56 Blister Size Blister Density*

#2 None
*

* NOTE: A blister is not #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.

l
*
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From the Ccrboline Research & Development Laboratory y

The technical dets furnished is true end occuroes to the best of our knowledge. How.ver, p : - ,;-.-- ,;g
no guerentee of scevrocy is given er ienplied. ,,
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Panel Identification Total Dry Delamina- Other -,
,

and Film tion or Performance Perfo rmance
Coating System Thickness Flaking Peeling Blistering Chalking Characteristics Evaluation

IA Ic Phenoline 305 Primer 12.5 mils 10 None 10 IC Possible surface Acceptable
2c Phenoline 305 Finish blisters smaller

than #8F

1B Ic Phenoline 305 Primer 13.0 mils 10 None 10 10 Possible surface Acceptable
2c Phenoline 305 Finish blisters smaller

than #8F
_.

Acceptable Performance 10' None #4 to #8HD #8 (Light)
ANSI N101.2-1972, Section 4.5,
As Interpreted by Carboline

i n

h ( A T "Artff''

'l fjw
John J. Ladage, Jr. Michael D. Tellor John F. Montle
Developmental Chemist Supervisor Vice President
Testing Department Research & Development Research & Development

/ra
XC: JFM/CJW/DWM/MDT
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August 15, 1980

Mr. Don Sutton 305 Nd. 351195Commanche Peak Nuclear I ECEIVEPower Station
% Brown & Root, Inc.
P. O. Box 1001 G 261980*

Glen Rose, TX 76043
,kJi C E IV E-

g g

Pursuant to our conversation, enclosed is Carboline Testing
Project Report 01355C. This report provides LOCA test results on
Phenoline 305 Primer /Phenoline 305 Finish.
Because Phenoline 305 Primer and Finish are identical except for
pigmentation, it is our contention that this data is also suitablew

for LOCA test qualification of Phenoline 305 Finish direct to
steel for touch-up. This logic is the same as that used to
justify testing finish coats in one color only rather than every
color which may be used on Class I project steel, which ic accepted
throughout the industry.

Please let us know if additional information is needed.

Very truly yours,

M
Dan W. McBride
Power Industry Manager

1rb:503 8 & R DCC DIST.
cc: Mr. Charles Rushing

PROJECT MGR.

P:iDJECT ETCR. |
*

OA MGR. If
PROJECT C3dT. EZR.!/g

TUGC0 QA

PROJECT GEN. M;R. |

9 . l/MARMS

E LL V%
1

CARBOLINE COMP ANY * 35o H ANLEY INDUSTRIAL court. ST. Lolles. MISSOURI 6314A
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SUB.7ECT: LCCA; Phesoline 305 Primer /Phenolise 305 Tinish

REFE*INCI: Mr. D. R. Laritz

| PURPCSE: .To detershe the perfor: nance of Phenolise 305 Pri:ner/Phenoline
305 Finish when exposed to the Bechtel C?-956-2/76 LOCA curve

i and evaluated according to ANSI N101.2-1972, Section 4.5 as,

| interpreted by Carboline.
;

CCNC."SICN: After the seven days of exposure to the LCCA curve:
f
! le Phenoline 305 Primer /lc Phenolise 305 Finish exhibits an:

j acceptable perf acnance.
t

PRCCIOURE: A) Systems Tested Total CIT Range
.

1. Ic Phenoline 305 Pri:ner 12.5-13.0 siis
2e Phenoline 305 Finish>

3) E$posure
I

Bechtel CP-956-2/76 LCCA C"RVE

1. Time-Temeerature-Pressure curve

Time Temeerature Pressure
. .

Initial Ambient Ambient
Isitial to 6 hours 340*T(171*C) 70 psig

- 6 hrs. to 96 Ers.* 250*T(171*C) 30 psig
96 hrs. to 7 days 200*T(93*C) 10 psig

*After six hours of exposure, temperature of the test
environment was : educed by spraying test solution at
75*T (24*C) into the test chamber which ras at 340*T '
(171*C), giving 4 final temperature of 250*T (121*C).

2. L'acer Chemistrv
;

0.28 Holar H 303 (3000 ppm 3oren)3
i

0.064 Molar Na 3 0'

223,

i NaCH added to adjust to a pH of 9.5 at 77*? (25'C).
,

I
~

,

i
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4 (Note: The Bechtel C2-956-2/76 LCCA Curve calls for an
initial temperature rise to 340*F (171*C) in eventy seconds.,

;

In this test it took in excess of ten minutes to reach.340*F.
Also, Bechtel CP-956-2/76 calls for a pressure drop to -10

4

psig, however, in this test only -3 psig was reached.) |

l |
..

|i GRADING
PRCCIDL'RE: The test coupons were evaluated for performance in the followingj :j

- areas:> <

1

: 1

.' ; 1. Material flaking off

I 2. Delamination between coats and/or peeling

| 3. Blistering of the topcoat.

4. Chalking of the topcoat .
'

5. Excessive cracking

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

_

4.5 Methods of Examining and Evaluating the Exrosed Test Seecimens .

j The dynamic and/or static elevated temperature-pressure and .tszad ation
! _A

e)
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,

-O delanination 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 Flaki:g
(Scaling) of Exterior Paints, Part 21, American Society for Testing and
Materials, Philadelphia, Pa. 19103. Flaking shall not be permitted.

' ..$.2 Delamination and/or Peeling. Delamination and/or peeling shall
;

not be permteted.i

i ~ 4.5.3 Blistering. Blistering shall be limited to a few, intact blisters,
Size No. 4, AS75 D714, Standard Method of Evaluattsg Degree of Blistering
of Paints, Part 21, American Society for Testing and Materials, Philadelphia,
Pa. 19103. The number and the size of blistcrs shall be recorded.

P1

4.5.4 Chalking. AST5 D639, Standard Method of Evaluatirg Degree of
,

Resistance to Chalki=g of Exterior Paints, Part 21, American Society for
Testing and 5aterials, Philadelphia, Pa. 19103. Heavy chalhng shall
not be pe=nitted.

i Any other changes in coating properties which are not also associated with
S the separation, or the release, of coating from the substrate shall not be

j p a cause for rejection.

i C
' -L
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ANSI N101.2-1972 C.-iteria
(As interpreted by Carboline)

Mah"= Detree of Failure Allowable

i naking ASH D772 10 (None)
9

1

: Delanisation or Peeling None
,

t

,
.

*3listering AS 3 D714-56 Blister Sire Blister Density*
'

v2 None
.

*NC':T: A blister is not 94 Tew*

tstact when it has resuIted #6 Medium
in coating bei=g separated #8 Medium-Dense
from the test coupon.

Challing AS U D659 8 (I.ight)'

NOTI: naking, blisterisg.and chalking are all evalcated according to ASC - -

Standards, with a rati g of 10 indicating that ac failure was
observed is the speciffic grading area.

i

(
'|

'
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E i 5 .

Other 1
Panel filentification Total liry Delesina-I

anel Film t ic.. or Performance Performance :*

]Coating System Thickness Flaking Peeling Blistering Chalking Characteristics Evaluationi

; IA tc Phenoline 305 Primier 12.5 mils 10 None 10 10 - Possible surface Acceptable
1

blisters smaller ,

2c Phenoline 305 Finish than #8F
,

,

lit Ic rhenotine 305 Primer 13.0 mits 10 None 10 lo Possible surface Acceptable o

blisters smaller '..
' **2c Phenotine 305 Finish than #8F

..

* ' #.

$))10 Hone #4 to #8HD #8 (Light) i

Acceptable Performance '

)..
ANSI N101.2-1972, Section 4.5, j. . , ,

As Inteipreteil by Carboline
If

'

pg..k/c05 }b 5 9^MN y,rp[ i.+g
(

;. $
a

,

'

John J. Lailage, Jr. Hichael D. Tellor John F. Montle

j Developmental Chemist Supervisor Vice President if

Testing Department Hesearch & Develolment Research & Development ",
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j ?!N.C RI?CRT
e.
j St.3.EC : LOCA; Amerc:a: D-6/Phenoli:e 305 Finish and the Cc=a:che Peak

ISAR LOCA Cc:ve

re: dINCI: Comanche Peak Nuclear Statica; ar. De= Sut:c=; 5:. Kei.h Falk;
Mr. Das W. Mc3 ride; Testi g Project 01651

} ?ER?CSI: To deternise the perfo:ma ce of Ic Amercea: 0-6/lc Phe: cline.305
l Iisish when exposed to the Cema:che Peak Stea: Electric Sta:ic=,
' TSAR LCCA c=ve and evaluated accordi g to ANSI N101.2-1972,

Sectic: 4.5 as 1:terpreted by Carboli:e.

j CONC ~USICN: After the sever days of the Comanche Peak ISAR f.OCA curve, the
following exhibi as acceptable perfo:=a:ee: .

,

e

f Svstem ? imer C =e
i

1,2 le Amerc=at D-6 17 days at 67-79'I (19-26*C)'
ic ?:e=olice 305 Timish a d 53-SB% R.H.

3,4 le Amercoat D-6 17 days at 95-100*? (25-38*C)
le Phe:elize 305 Fisish ar.d 100% R.H.

5 ??CCIOGE: A) Test Cources

Size: 2" x 4" x 1/4" Certified AS*'M A36 Steel
Sc: face ?:ep: Gritblasted to SS?C-S?S-63
Abrasive Media: GI'd #50 gri- (Clevela:d detal Abrasives, Inc.)-

3) Svste=s Tested Batch Nu=bers Drv Film "' sic' cess.

1,2 1c A=ercea: D-6 15C3310 2.5 - 3.5 =ilsi

! (cured in Care Cabiset*) 1503210

lc Phe==line 305 Fisish 730427M 6.2 - 3.6 =ils

6M3959 _

9.2 -11.1 =lls
4 s

3,4 le Amercea: D-6 1503310 2.4 - 3.3 =ils

(cured in High Husidity 1503210
Drum *).

. . .

| Ic Phe:clise 305 Finish 730427M 4.7 - 5.4 mils
'

''

6d3959M-

' 7.3 - 8.0 mais
.

.

.
.,

I * Care Cabiset is at ambient te. perature but, has husidity ec::::lled
,

i f:cm 50% :: 9C% R.H.

>[ls *Eigh Hu=idity Dru= is at 100*? (38'C) a d 100*. R.E.ii From the Carboline Research & Development La:oratcry j
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$. Testing Project: 01684
FINAL REPCRT

PRCCEDL*RE: (Continued)

C. Care Schedule

1,2 Amercoat D-6: 17 days at 67-79*F (19-26*C) and 53-88*.
Relative Humidity.

Phenoline 305 Finish: 18 days at 7r-80*F (22-27'C) andr
j 55-70*. Relative Humidi.y.
t

j 3,4 Amercoat D-6: 17 days at 95-100*F (35-38*C) and 100".
Relative Humidity.

i,

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

.

55-70*. Relative Humidity.' ,

i
D. Exeosure .:

.

Texas Utilities Generating Company, Commanche Peak Steam'

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

.

I ~ 1. Time / Temperature / Pressure Profile
1

Time Temeerature Pressure Sorav Condition

Initial to 10 seconds 240*F (115'C) ' 44 psia Static
10 seconds to 15 mins. 270'F (132*C) 59 psia Dynamic

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

.

1 hour 15 mins. to
7 days 215 'F-130 *F 34-10 psia Dynamic

(102*C-51*C)

(Note: This is the theoretical curve supplied by Comanche Peak. It was
followed as closely as possible with the LOCA apparatus available ati

i Carboline Company. Please refer to the recorder chart (Lil5-129) for
l exact conditions of LOCA profile.)
t
t .

2. Sprsy Solution'

.
,

H;303 (2000 ppm as Baron) in deionized water.
pH = E.5 - 10.0 (NaOH added to adjust pH).

; ,

GRADING PROCEOL72:

The tert coupons were evaluated for perfernance in the following areas:

1) Material flaking off

2) Delamination between coats and/or peeling
From the Carboline Research & Development Lai: oratory j
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Testi:g Project: 01684
~

IINAL RE?CRT

GR.C'NG PRCCE"GE: (Continued)

3) Elisteri g of the topcoa:

4) Chalking of the coating
5) Excessive cracking

-
Gradi:3 procedures specified in Report N101.2 - 1972 of .he A= erica:*'a::: Nuclear

!
Natio=al Standards Institute-?:otective coa.i=gs for Ligh: -

t Reac:c Contai mes: Facili:ies:
,

Meth-ds of Exam 4 + e and Evaluating the Execsed Test Seccine s' 4.5
The cynan:.c a::d/or static elevatec temperature-pressure a:d :::adiation

i pa:els shall be evaluated within 2 hours and again after 2 weeks after; tes:

i :emoval from the tes chamber fo: .he following surface defee:s: flaking,
delami:ation and/or peeling, blister.:g, a:d chalki:g. Defects listed.i

- Subsections 4.5.1 hrough 4.5.4 shall be deal: with as follows:
1

} 4'.5.1 Flaking. ASTM D*72,. Evaluating Deg:ee of Resista:ce to Ilaki:g
(Scali:g) of Ex erior Paints, Part 21, America: Society for Testi:g a:d,

. ha:erials, Philadelphia, Pa. 19103. Flaking shall :st be pe.=itted.
'

4.5.2 Delamination ced/or Peeling. Delaminatio: a:d/c peeli:g shall
not be perm ::ec.

4.5.3 Elistering. 311 steri g shall be limited to a few, i=:ac: blisters ,
'

Size No. 4, AS2 U714, Sta dard Method of Evaluating Degree of 311ste:1 g
of Paints, Part 21, America: Society for Testing a:d Materials, Philadelphia,

. Pa. 19103. The number a:d the size of blisters shall be recorded.
|
1 4.5.4 Chalking. ASIM D659, Sta:dard Method of Ivalu ti:g Degree of

Resis ance to Chalking of Exterio: Pai::s, Part 21, America: Socie:7 for
Testing and Materials, ?tiladel;hia, Pa. 19103. Heavy chalki:g shall
o: be pe.~itted.

4

7 other changes is coati:g properties which are :ot also associated wi:5A: bethe separation, or the rel:ssa, of coati:g f:o= the s.:.bstrate shall :o:
,

a cause for rejec:_on.'
.

<

.

I
i

:

1

i
i
- am,
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1

T. Testi:g ?:oject: 01634
,

?:NA!. ?1?CE:~~'

i
I ANSI N101.2-1972 Criteria'

(As i terpreted by Carbolice)
Maximum Deeree of Failure Allevable'

10 (Ncce)Flaking AS2 D772

NcceI Delaminatics or ?eeling

j *311 steri:3 AS 2 D714-55 Blister Size 311 ster De:sity.
#2 Ncce

* NOTI: A blister is =ct #4 Fev

j 1::act when it has resulted ej6 Medium

| :.: coati:3 bei:g separated #8 Medium-Desse
4

.f:cm the tes: coupes., ' .
'

;

Chalking ASN D659 8 (!.ight)

NC I: Flaki g, blisteri=g a:d chalki g are all eval:.ated ace :di:g to ASS
Sta:dards, vich a rating of 10 indicati:g that so failu:e was

: , obse:ved is the specific gradi:g a:ea.

I
f :.,
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1
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|' Panet litentificat. ion Ifry Delamina- Other

anel Film tion or . Performance Pcalosmanc
,

Coating System Thickness Flaking Peeling Riistering Clialking Characteristics Evaluation
:

10 Nonc- #4F to #8tHI #8 (l.ight) Aranel suspended in tlic v$po$-I 6

Acceptable Performance phase,'!' ANSI NIDI .2-1972, S::ction 4.5,
'

'

'As Interpreted by Camboline
,
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COMANCHE PEAK STEAM ELECTNC STATICN
- d ~- :- - -

- - - ^

CBA TESTS RESULT 5 FOR PROTF.CIIVi CCMIE [s w eet
;;,3 . . - - - -

~ Please find attached copies of CBA test results on various

. . . 1
.
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August 15, 1980

i

Mr. Ccn Sutton 30g Nd.161195
cc:nmanche Peak Nuclear 1 ECEIVE9

Pcwer Station
% Brewn & Root, Inc.

m.26 EOP. C. Bcx 1001
Glen Rose, :C 76043

! ECEIVEw'

Cear Cen:
i

! Pursuant to our cenversation, enciesed is Carholine Tes-dng
i Project Report 01355C. This report provides :.CCA test results en

Phenoline 305 Pri=ar/Phenoline 305 Finish.
Because Phenoline 305 Priser and Finish are iden*dcal except for
pigmentatics, it is cur cententien that this data is also suitable
for LccA test qualification of Phenoline 305 Finish direct to: s

j steel for teuch-up. This icgic is the same as that used to
: justify testing finish coats in ene color only rather than every
: color which say be used en class I projec't steel, which is accepted
,'

thrcughout the indust: f.s

I
f

i Please let us k=cw if additional inic: nation is needed.
:

i very truly ycurs,

w f
,

! Can W. McBride
Power Industry Manager

,

1rb:503 8 & R CCO CIST.
cc: Mr. Charles Rushing | |
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