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TME roca Testing of Carbo Zinc 11/Phencline 305 Finish repairability

PURPOSE. To determine the performance of l¢ Carboline 191 Primer/lc Phenoline 30%
Finish as a repair system for Carbo Zinc 11/Phenoline 305 Finish over a surface
preparation of 3N "Clean 'n Strip” and 3N "Rotopeen" when exposed to the PWR 307°F,
LOCA Curve and evaluated according to ANSI N101.2-1972, Sectionm 4.5, as interpreted
by Carbolise. This is & proposed repair proced for the Waterford Nuclear Station
Unit #3 which is being engioeered by Ebasco Seg

O CONCLUSIONS After 7 days of the LOCA Curve, the L
Phenoline 305 Finish system over & surface preparatiolng
"Rotopeen” exbibits an acceptable performance when evaly
N101.2-1972, Section, 4.5, as interpreted by Carboline.
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E. Exposure .3
PWR 307°F LOCA Curve
| me-Temperature-P - ve
Time Temperature™* Bressure™™
Initial Ambient Ambient
Initial to 2 hours, 47 minutes 307°F (153°C) 60 psig
2 hours, &7 mioutes to 96 hours*  250°F (121°C) 30 psig
96 hours to 7 days 200°F (93°C) 10 psig
3. Water Chemistry
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Note: Test was interrupted to place spray noz

Lo test

GRADING

0.28 Molar l,lo’ (3000 ppm Boron)

0.064 Molar llz$203

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

*After 2 hours and 47 minutes of exposure, temperature of the test environmest
was reduced by spraying test solution at 204 (93°C) into the test

chc-ecr which was at 307°F (153°C), giv pal temperature of 250°F
(121%C).

**These are theoretical values.
theoretical and actusl LOCA te
the actual LOCA curves are take
which is stored in lab book #2130,

graphs of the
rves. The datas for |
. for this test,

was added
Lo make up for interruption.

The test coupons were evaluated for peo ce in the following

1) Material flaking off. 2) Delamination between costs snd/or
peeling. 3) Blistering of the topcoat. &) 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:
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GRADING
PROCEDURE : (continued)

4.5 Methods of Examining and Evaluating the Exposed Test Specimens

The dynamic and/or static elevated temperature-pressure and irradiation test
panels shall be evaluated within 2 hours and again after two weeks after
removal from the test chamber for the following surface defects: flaking,
delamination and/or peeling, blistering and chalking. Defects listed in
Subsection 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
(Sealing) of Exterior Paints, Part 21, American Society for Testing and
Materials, Philadelphia, PA 19103. Flaking shall not be permitted.

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

be permitted.

Size No.

6.5.3 Blistering. Blistering shall be limited to a few, intact blisters,
&, ASTM D714, Standard Method of Evaluating Degree of Blistering
of Paints, Part 21, American Society for Testing and Materials, Philadelphii

PA 19103. The number and the size of blisters shall be i1ecorded.

4.5.4 Chalking. ASTM D659, Standard Method of Evaluating Degree of

Resistance to ehalkxn; of Exterior Paaqts, Part 21, American Society for
Testing and Materials, Philadelphia
be permitted.

Any other changes in coating p
the separation, or the releasy/
& cause for rejection.

Maximum Degree of Fa

Flaking ASTM D772
Delamisation or Peeling

10 (None)
None

*Blistering ASTM D714-56 Blister Size Blister Density
ne

*Note: A blister is not #a Few

sutggt when it has resulted e Medium

A coating being separated 8 Medium-Dense
Chalking AST™M D659 6 (Moderate)

Flaking, blistering and chalking are all evaluated according to ASTM

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

not also associated with |
substrate shall not be

1
|
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RESULTS: PWR 307°F LOCA Curve
Panel ldentification Dry Delamina- Other

and Film tion or Blister- Performance Performance

Coating System Thickness Flaking Peeling ing Chalking Characteristics Evaluation
14)*

Carboline 191 Primer 4.5 mils 10 None #4F-B None - Acceptable
FPhenoline 305 Finish 3.5 mils

8.0 mils
24)
Carboline 191 Primer 4.5 mils 10 None #6M-B None - Acceptable
Fhenoline 305 Fimish 3.5 mils

8.0 mils
Acceptable Performance %
ANSI N101.2-1972, Section 4.5, 1 #6M 1o #6 (Moderate) *Panel suspended in the
As loterpreted By Carboline . #8MD vapor phase.
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Appendix 1
<:::> Carboline Specificaticm CBl

Preparation of Concrete Specizens:

Concrete Compositicn

Cement, AST™ C150, Type II. Low alkali
Gravel, ASTM C33, size 3/8 4inch

Sand, ASTM C33

Water reducing admixture, ASTM C494

44t estraining admixture, ASTM C260

; Pozzolans, ASTM C618

! Water - Demineralized or distilled water

e e e . A " ————

Concrete Proportions

| . Cezent, 7 sacks per cubic yard
i Sand-Gravel ratio, 55 sand, 45 gravel by volume
| Pozzolans, to 15 percent replacement of cement
: Alr entraining admixture, 4-7 percent
Water reducing admixture, as per masufacturer's instructions
! Water, to produce a 3 inchh slump

Preparation of Test Specizmen:
<:::) Make and cure the specizen accord

oils may be used. The tace to \bc composed tc the forz to

sizmulate poured walls and the es: Broom finish top

surface to simulate floors. gjti shall?b saw cut. When applicable,
concrete curing agents ccmpadible vié§ tho col stea shall be used.

192, except that so form

els:

The size for concrete panels shall
0.2 inches.

Guring Tize:

Before concrete specizens are coated, they shall be cured a minimum of 28
days in accordance with ACI 301, “"Specifications for Structural Concrete
for Buildings." 1f a concrete curing prizer 1s used, it shall be applied
on the concrete within 24 hours after removal of the forms.

Carboline Specification ST1

Steel Test Specimens

y 2 iaches thick +

Panels: The size for carbon steel panels shall be 2 by 4 inches by 1l/4
oy inch thick #+ 0.1 inches with rounded edges and corners. The steel for
{ each specinmen shall seet the requirements of ASTM A36, "Standard Specifi-
\ cations for Structural Steel”.



.

URPOTPPSY S ——

S

;;gxxnc PROJECT: 01931
inal Report: 7 days

February 10, 1981
Page 6

V'
Na?

ANl e 7 Fcteys 7

obert M. Reals
Ladb Techaician
Testing Department

jag/t.p. 01931

ohn J. Ladage, Jr.
Group Leader
Testing Department

Vice President
Research and Development

cc: S. Lopata/D. Porthouse/J. Montle/E. Skiles/S. Steinberg/P. Litzsinger/

M. Dugan/Group Leaders
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QUALITY ASSURANC.

Subject: DBA TE 91 PRIMER/PHENOLINE g
FOR TOUCH- JECT 01931
ear Mr. Tolson:
Per your request from Mr. Tom Kelly, enclosed please find the
DBA Test data for your files
If we can be of further assistance, please 4o not hesitate ¢t
call us.
Sincerely yours,
CARBOLINE COMPANY
Qh‘&;;1~tﬁ~ . 7L£k!1‘dfr~J
Steven J. Marrison
Power Industry Specialist
SJH/bgf

Enclosure

cet Tor

CARBOLINE COMPANY + 380 WANLEY INDUSTRIAL COURT + 87T LOUIS MSSOUR a1144







