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j

August 10, 1978

LOCA; Phenoline 305 Primer/Phenoline 305 Finish

Mr. D. R. Leritz

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, Sectiom 4.5 as
interpreted by Carboline.

After the seven days of exposure to the LOCA curve:

lc Phenoline 305 Primer/lc Phenoline 305 Finish exhibits an
acceptable performance.

A) Systems Tested Total DFT Range

48 lc Phenoline 305 Primer 12.5-13.0 mils
2¢ Phenoline 305 Finish

B) Exéosute
Bechtel CP-956-2/76 LOCA CURVE

' 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.* ZS0°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
eavironment 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).

y Water Chemistry

0.28 Molar 83303 (3000 ppm Boron)

0.064 Molar 8325203

NaOH added to adjust to a pH of 9.5 at 77°F (25°C).

From the Carboline Research & Development Laboratory J

The technicol dote furnished is true and accurote 1o the best of cur knowlsdge. However, i T
no guarentee of accurocy is given or implied. (_‘ PR ! . ﬁ]
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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.
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
psig, however, in this test only -3 psig was reached.)

GRADING
PROCEDURE : The test coupons were evaluated for performance in the following
areas:

Material flaking off

Delamipation between coats and/or peeling
Blistering of the topcoat

Chalking of the topcoat

Excessive cracking

KL uN -

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

4.5 Methods of Examining and Evaluating the Exposed Test Specimens

The dynamic and/or static el vated temperature-pressire 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:

4.5.1 Flaking. ASTM D772, Evaluating Degree of Resistance to Flaking
(ScaliE;) of Exterior Paints, Part 21, American Society for Testing and
Materials, Philadelphia, Pa. 19103. Flaking shall not be permicted.

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. &, 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, Americam Society for
Testing and Materials, Philadelpiia, Pa. 19103. Heavy chalking shall
not be permitted.

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.

k From the Carboline Research & Develcpment Laboratory )
The technical data furnished is true ond occurate to the best of our knowledge. However, (:f — o
ne guerontee of accurocy is given or implied. e ot e
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ANSI N101.2-19/2 Criteria
(As interpreted by Carcbeline)
Maximum Degree of Failure Allowable

Flaking ASTM 2772 10 (Noae)

Delamination or Peeling None

*Blistering ASTM D714-56 Blister Size Blister Deasity
#2 None

*NOTE: A blister is not #6 Few

intact when it has resulted #6 Medium

in coating being separated #8 Medium-Dense

from the test coupon.

Chalking ASTM D65S 8 (Light)
NOTE: Flaking, blistering and chalking are all evaluated according to ASTM

Standards, with a ratiog of 10 indicating that no failure was
observed in the specific grading area.

\ From the Carboline Ressarch & Cavelopment Laboratory )

The technical date furnished is true ond sccurate 10 the best of aur knowledge. However, -
no tee of accur is given or implied.
guaron o uracy 9 mp (“‘.‘s C.-nej

W masal v LA R CT 4T GO D e



Testin’ect: 01355C

August '10 . e
Page ¢ .

Panel Identification Total Dry

and

Coating System

Film

Thickness Flaking

Delamina~-
tion or
Peeling Blistering Chalking

Other »
Performance Performance
Characteristics Evaluation

1A lc Phenoline 305 Primer 12.5 mils 10 None 10 1C Possible surface Acceptable
2c¢ Phenoline 305 Finish blisters smaller
than {8F
1B lc Phenoline 305 Primer 13.0 mils 10 None 10 10 Possible surface Acceptable

2c Phenoline 305 Finish

blisters smaller
than #8F

Acceptable Performance

10

ANSI N101.2-1972, Section 4.5,
As Interpreted by Carboline

/ra
XC:

JFM/CJIW/DWM/MDT

kA

John J. Ladage, Jr.
Developmental Chemist
Testing Department

None #4 to §8MD @8 (Light)

//’;!zw/én/ ﬁ/%

Michael D. Tellor
Supervisor
Research & Development

John F. Montle
Vice President
Research & Development
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PROTECTIVE COATINGS

FOR CORROSION RESISTANCE WATERPROOFING ® FIRE PROTECTION @& ROOFING

August 15, 1980

Mr. Don Sutton JOB NO. 38.119%

T“ommanche Peak Nuclear

” Power Station £ CEIVE

% Brown & Root, Inc. . o
P. O. Box 1001 : 26 1980
Glen Rose, TX 76043

A.CEIVE

Dear Don:

1

Pursuant to our conversation, enclosed is Carboline Testing

Project Report 01355C. This report provides LOCA test results on

Phenoline 305 Primer/Phencline 305 Finish.

Because Phenoline 305 Primer and Yinish are identical except for

pigmentation, 1t 1s our contention that this data i1s also suitable
- for LOCA test qualification ¢f 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 iz accepted

throughout the industry

Please let us know if additional information ‘s needed.
Very truly yours,

o ¥ YRl

Dan W. McBride
Power Industry Manager

1rb:503 _B & R DCC DIST.

CARBOLULINE COMPANY » 350 HMANLLY INDUSTRIAL COURT +» ST LOI
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Testing Project: 01355C

Panel ldentification
and

Coatrng Hyslem
Phenoline 305 Primer

Phenol ine 305 Finish

Phenoline 305 Primex
Phenoline 305 Fiuish

Acceptable Performance
ANSI NIOL1.2-1972, Section 4.5,
As Interpreted by Carboline

,ulnln

Total Dry
Film
fhickness

5 wmils

13.0 mils

J. Ladage,

Del: nina
LiG., OF

Flaking Peeling Blistering

10 None 10

None

None #4 to #BHD

Hichael D. Tellorx

ak:

Deve topment al Chemist
Testing Department

JEM/COV, WM JHDT

Supervisor

Research & Development

()
August 10, 1378
Page &

Other
Performance
Characteristics

Performance

Chalking Evaluation

10 Possible surface
blisters smallex
than #8¥

Acceplable

Possible surface
blisters smaller

than #8F

Act l‘pl able

#8 (Light)

W
] '/’(.-t(((‘fr )
p L

. ,.‘,'/‘[

0,/

John F. Montle
Vice President
Research & Development
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Sige: 2" x 4" 3 l/’" Certified ASTM A36 Steel |
Surface Prep: G:' thlasted to SSPC-SPS-€3 f

augess 11, 1573 ,
Testing Project: Q1684
TINAL REPORT ‘
SCEJECT: LOCA; Apercsa: D-6/Phesolize 305 Fiaisa asd tie Comazcle Feak i
TSAR LOCA Curve |
REFERENCE: Comanche Peak Nuclear Staticm; Mr. Doa Suttea; Mr. Reit: Talk; !
Mr. Dag W. Mc3ride; Testisg Project 0185l !
i
PURPCSE : To determize the performance of lc Amerccat I-¢/lc Phezclige 303 !
Tisish when expcsed to the Comazcie Feak Steam Ilectric Statiom,
TSAR LOCA curve acd evaluated accordizg to ANSI N101.2-1872, 1
Secticn 4.5 as iszerpreted by Cardbolize. |
I
CCNCIUSION After the sevea days of the :ona:c_c Peak TSAR 1OCA cuzve, tle !
following exzibit as acceptable performazc:: . i
- 1
1 .
; Svstea Primes Curce |
| ———e—— ]
! 1,2 lc Amezcsat D=6 17 days at §7-79°F (19-26°C)
i lc Poeselize 305 Tinish and 53-88% R.H
§ 3,6 lc Amercoat D-6 17 days at 95-100°F (35-38°C ;
| l¢c Phenolise 305 Finiskh aad 100% R.4. ;
| |
!
| = - l
;:?CCED : A) Test Coupcns |
|
l

| Abrasive Media: GFY #50 grit (Clevelaad Metal Abrasives, Izc.. |
‘ B) Svstess Tested Batchk Numbers Orv Fils Ta:ckness |
- - |
| 1,2 lc Amecccat D=6 15€3310 2.5 = 3.5 uils |
| (cured in Cure Cabigez*) 1503210 ,
| ,
i lc Pheacline 305 Fiaisk 780427Y 6.2 - 8.6 mils
: 6M3959X
" 9.2 -il.l mils
; 3,4 lc Amercoat D-6 1503310 2.6 = 3.3 gils _
| (cuzed iz High Humidicy 1503210 |
i Drux*™™)
1c Phesoline 305 Finisk 7804627M 6.7 = 5.4 mils
. 613959 !

'Cuze Cabizer is at ambiest tezperature >ut, 2as Buzidity csztsolled
zom 50% te 90% R.H. :
*'“';n Humidity Drum is at 100°F (38°C) aa¢ 1005 R.E.

\ Eram the Carboline Researzn & Deveicpment Lascratcry J

e technice 818 furm Shed |8 TUS NG SEEUreTe 'O TAe Best 0F Jur cASwIsege. NeTever

ne gusrentee of dcSwracy ¥ given o Mmpi 108, ' c‘f‘bcnﬂ.
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FINAL REPORT

PROCEDURE: (Continued)
c. Cure Schedule

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

Phenolise 305 Finish: 18 days at 7I1-80°F (22-27°C) aad
55-70% Relative Humidi.y.

3.4 Apercoat D-6: 17 days at 95-100°F (35-38°C) aad 100%
Relative Humidity.

Phenolise 305 Finish: 18 days at 7.-80°F (22-27°C) aad
§5-70% Relative Humidity. 2

D. Exposure

Texas Utilities Geserating Company, Commazcche Peak Steam
Electric Statiom, FSAR Figures 6.2.1-1 amd 6.2.1-1.

1. Time/Temperature/Pressure Profile

\

(102¢C-51°C)

(Note: This is the theoretical curve supplied by Comancle Peak. It was
followed as closely as possible with the LOCA apparatus available at
Carboline Company. D2lease refer to tie recorder charct (L115-129) for
exzct conditions of LOCA profile.)

2. Spray Solution

32303 (2000 ppm as Boron) ia deiocmized water.
pi = 2.3 - 10.0 (NaOH added to adjust pH).

GRADING PROCEDURE:

The tert coupens were evaluated for perforzance ia the followizg areas:

1) Material flaking off

2) Delamination between coats and/cr peeling

Time Temperature Pressure Soray Comdition
Izitial to 10 seconds 260°F (115°C) 44 psia Static
10 seconds to 1S mias. 270°F (132°C) IR psia Dynamic
1S sias. to 1 Bous
1S misns. 215°F (102°C) 34 psis Dyvnaaic
1 bour 1S miss. to
7 days 215°F-130°F 34-10 psia Dynamic

- ‘.
4 r k From the Carboline Research & Develcpment Laboratory
b ol /
The technical dove iumithed & 'Pue and sccurete 'o the best of sur knew sage. Mowever | e .
ne guarentes of accurecy (3 given sr molied. carboline
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Testiang Project: Q1684 |

| EINAL REPCRT
GRASING SROCISURE: (Continued) 5
— |

»oe dymamic

zesoval from o

4.5.1 Flakizg.

Gradizg procedures specified iz Reperz N101.2 - 1972
Emo-

test pasels skall

Subsecsisns <.5.1 through &.5.4 shall De dealt witl as

AST D772, Ivaluating Degree of Resistance T0 Tlaking i

3) Blistering of tle topcoal |

4) Chalking of the coatizg |
§) Excessive crackiag .

of whe Americaz
Light water

) Natioczal Standards [astitute-Protective <ccatiags 2o Nuclear !
Reactor Coctaioment Facilities: |
4.5 Meth-ds of Examinisog and Evaluatic the Exncsed Test Scecimens |

and /o static elevated
be evaluated withia 2

Temperature-pressure asd wrradiatics ;
Bours agd agaiz after 2 weeks afters !

cest chapber for zhe followisg surface delfecis: £laking,
delamization and/cr peeling, blisterizg, and ehalkizg. Defects listed.iz {

fcllovs:

(Scalizg) of Exzerior Paists, fart 21, Americaz Society for Testizg aad

“azerials, Philadelphia, Pa.

4.5.2 Delamisatiop snd/or Peelin

got be permitted.

4.5.3 Blistezing.
Size No. &, ngé

Pa.- 19103. The

£.5.4 Chalkiag.

i
|
|
\
|
|
|
|
|
|
i ¢ Paints, Paczt 21,
|
|
]
|
]
|
|
|
|
|
|

19103. laking sball cot be permitted.

Delaminaziocs acd/er peelizg szall

listerizg ssall be limited tec a few, intact bliszacs,
5714, Standard Method of Evaluatizg Degree of Blistering
Aperizan Society for Testing and Materials, Philadelpbia,
sumber agd the size of blisters s3all De secorded.

AST™ D639, Standazd Method of Evalisting Degree of l

Resistance o Chalking of Ixtericr Paists, Part 21, Americas Scciety for ‘

Testing and Materials, Pailadelpnia, Pa. 16103, Eeavy chalkisg shall

got be permitted.

Aoy other clasges iz coatiag properties woich are =0t alsu associated witl

z3e senaratics, or the re_iiss, 2f coatisg from the substrate s3all zot De

g cause £for reject.om.

Erom the Carccline Researcn & Ceveicprment Latcratery 4

g rechnicel 4818 ‘umi shed 5 ttue g securete 'S me e8! 8 Gyur Enow edge. Newever | e o e e
“9 'v.'”'" ol Geruregy 8 gIven or Lol IRL LB c.l‘bci;ﬂ‘
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SaoNe Seisil

ANSI N1C1.

Maxigum Degree of Failure Allcwable

2~1972 Criteria

(As iaterpretzed by Carbol

Tlaking AST™ D77 10 (Noze)
Delamination or Peeling Noae
*5listering ASTM 2714-55 Blister Size 3lister Dessity
#a Ncoe
“NOTE: A blistez is net e Tew
ia2tact whea it bhas resulted #e Melium
1o coating being separated #8 Medium-Tecse
| tiog 8
i fzom the test coupes. .
% Chalking ASTM D658 8 (Light)
! . . - .- 2 .. *
; NOZE: Flakizg. “'istering azcd chalkizg are al. eval-ated according to ASTM
! ~ Stagdards. w1l a ratisg of 10 indicatizg that mo failuze vas

observed in the specific gradizng area.

£

|

|

i

]

|

|

a

|

|

SNE

' Erom the Carocline Researcn & Ceveiopment Laodcratory
The technietl dote furmished (3 *ue and scTurete B TRe Jew ol sus wnowi e, Sgwever i s e e
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Testing Project:  D16B4
FINAL REPONT

Panel ldentilication
and
Coating System
Acceptable Pecformance
ANST NIOL.2-1972, Scoction 4.5,
As Interpreted by Carboline

0

John J.
Deve lopmental Chemist
Testing Depariment

Ihy
XCo FN/CW/ Wt/ PDL/mnT

.. O

RESULTS
Ny Delamina-
Film ., tien ov
Thickness  Flaking Peeling Blistering Chalking
10 None J4F 1o #8HD  #8 (Light)
- A S
KOM e b LS Y,
l.ulgge, Jr. Michael D. Tellor

Supervisor
Research & Development

it ol - PO

' e’
Angust 11, 1976/Pape o

Other
Performance Per lormane

Characlevistics Evaluat ion

“Panel suspended in the vapor
phase

'

RSN

John F. Hontle
Vice President
Research & Development

T B oy
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— e AoPFICE MEMORANDUM -
To J. R. Ainsworth =3 " Glen Rose, Tenass
- T T COMANCHE mt s'm sLecmc STATION - - Lk

3
- e ,ﬁ R —
Please find attached copi.:s of BBA test results. on n various
S __protective coating systems us at CPSES. -
1f we may be of further assistance; please advise. - JOB NO. 35-1195
O e et Tl ~e ok W LU ECElVE
P - C s
) . — CCT 21880 @
: -y ECEIVE ks
P Jchara M. Kissyrger {
: - Project Civil Engineer i
. RMIK: MW 2 kel ot - v : .- o :
)O cc.,ARNSOL.lA ’op < ——c, o :
il TR 5. < - R R
. o v "8 & R DCC LIST:
- J___‘\
PROJECT & L_“___\
papUELT €0 ‘
- = /] h 3
T el e ot st / !
e — = e — E
. TUGeC QA
: ) prOJECT S5 wr
ARJ: /‘4'
|
L —-
I L oom
- ;/“"’/cl/




o

K
o

N

o v
ru

®

-
- -

68
to
.

"

=
-
-
r-
- -
P
-
.
-

ro
14
0o
0

|

é

SARBCLNE

e b al o

carboline,

o

- g

— i

PROTECTIVE COATINGS

CORNCYION AESISTANCE ¢ WATERPSCOFING o

-
.

PRpp——
ron FIRE PRCTECTION

£~,v :es--—q :’-—-- s Arma ~mlaw am]
whisn

“CutT

-
-~

Peak Nuclear

Segms mv

« - - .~ 3
cent.cal
Qata 1s a.s
e Tol 1 s As wa
3085
that used
snly rather

stael

e

- -

hencline
is the same as

waalS SVLAVA

: ect

may be use )
the lndustTy

- . .
rev_

let

McSrice

%Iy Manager

LR

can w.
Powver

T oA

- anla

-~ -
- i

SSMPANY « 380 HANLEY NOUSTRIAL

-t




