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The purpose of this test was to evaluate the performance of the
Nutec concrete coating system with multicoats and high film
thicknesses of Nutec 1201 topcoat.

In many cases, additional coats of Nutec 1201 are applied to the
original Nutec concrete coating system. Such instances are:

1. Film building to achieve designated minimum thickness
requirements;

2. Repair of pinholes;
3. Repair of damaged areas, with resultant overlap;
4, Overlapping adjacent previously coated areas;

5. Recoating for aesthetics (usually a fresh coat is applied
to the system just prior to the contractor releasing
the area to the client).

When the 115/11/1201 system is recca-ed there is the potential for
exceeding the specified maximum dry film thickness of 12 mils for
Nutec 1201. This test was designed to evaluate the higher film
thicknesses of 1201 both in a single coat application and in a
two coat application.

Four specimens coated with 11S5/11/1201/1201 were submitted to

Oak Ridge National Labor:torées for radiation tolerance testing

at exposure levels of 3 x 1C° and 1 x 109 rads, and design basis
accident testing per the pressurized water reactor (PWR) parameters
of 285°F and 48 PSI. Due to equipment malfunctions, the actual
maximum temperature and pressure experienced was 340°F and 70 PSI
respectively. The resulrs comply with the acceptance criteria of
ANST N101.2 for DBA testing.

Four concrete specimens were coated with the Nutec 11S/Nutec 11/
Nutec 1201 system as described in the attached panel preparation
sheets.
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Radiation Tolerance/DBA Results
118/11/1201/1201
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PROCEDURE (Cen't):

RESULTS:

CONCLUSIONS:

Coupons A79 and A81 were first topcoated with the 115/11/1201
system, weathered in an Atlas Weather-o-meter for 300 hours,
used in an Elcometer adhesion test, repaired, and then re-
topcoated with Nutec 1201.

All spec s were submitted to ORNL for irradiation at 3 x 108
and 1 x 10° rads and then design basis accident tested. The
critical portion of the DBA test (first 28 hours) was performed

in the autoclave; the remaining 10 days was conducted in a comstant
temperature and pressure chamber with 100% relative humidity.

See attached ORNL results and result summary.

The results comply with the requirements of ANSI NS.12 (radiation
tolerance) and ANSI N101.2 (DBA), indicating that the higher
film thickness of 1201 had no adverse effects on the performance
of the Nutec system.

It should be noted that higher film thicknesses of 1201 may result
in a slower evaporation rate (cf sclvent) and a correspondingly
longer full cure time.
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PANEL PREPARATION
SHEETS
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K_;/ TEST PANEL mepOnou DATA

_ PRODUCTTOBE TESTED:_________ Nutec 11S5/Nutec 11/Nutec 1200 =~~~ o
_ TYPE SUBSTRATE: Concrete = <nGx Lo .Y - : rlorte =34t Skl -

. SURFACE PREPARATION (Describe): _-'.‘3_‘“_’_'_‘{"_‘.‘?‘_"?.";,2‘?9" “b"""" b‘"" using G-50 steel grit R I PR i 1

A282 A284

. PRODUCT DATA: SAMPLE NO. (s): S T e it O e e L B S
PRODUCT S THICKNESS TIME & DATE
COAT  PRODUCT CODES BATCH # T R/ H (ins.) _ APPLIED
f 1 Nutec 118 27182/27718/2526 Squeegee 85/71 .025-,045 6/16/81 !
' 2 Nutec 118 2782/2718/2526 Squeegee 86/78 .020-.030 6/17/81 €
| 3 Ntec 11 2782/2778/2444 Squeegee 82/75 .004-.008 6/19/81 o’
4 Nutec 1201 2067/2068  Spray 89/81 .008-.012 6/22/81 ]
5 Nutec 1201 2067/2068 Spray 86/65 .008-,010 6/23/81 :
- |
|
| Side 1 .065-,105
| 2 L065-,105
3 .065-.105
4 .065-.105 L'
i
!
CURING CONDITIONS: AMBIENT TEMP. 6995 F REL HUMIDITY 65-100 o MINIMUMCURE 7 pavs
TEST PROCEDURE: .!,m . , V ] S P~ AU
TEST PREFORMED BY: L o §  DATE SUBMITTED: 9/25/81 ;

|
APPROVEDBY: M/M . REPORTNUMBER: 54981

NCrr e
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k-/) TEST PANEI.(r «EPARATION DATA

1. PRODUCT TOBE TESTED: __Nutec 115/Nutec 11/Nutec 1201
2 TYPE SUBSTRATE: _Concrete

3. SURFACE PREPARATION (Describe):  Broomed surface blast swept to remove efflorescence, remaining surfaces

wire brushed and blown with 100 psi compressed alr.

4. PRODUCT DATA: SAMPLE NO. (s): . A79 .

PROOUCT APPLICATION CONDITIONS THICKNESS TIME & DATE
COAT  PRODUCT CODES BATCH # METHOD R/M(°F) %R H. (ins.) APPLIED
1 Nutec 115% 2519/2086/2516 Squ-egee /13 See Below 3/27/81
2 Nutec 114 2519/2086 /2444 Squeegee 731/64 LI 4/02/81
3 Nutec 1201 2606 /2607 Spray 71/54 " » 4/06/81
4 Nutec 1201, 2067/2068 Spray 85/81 " o w 7/10/81
Coupon stored until June 14, 1981 at which time coupon was placed in WOM for 300 hrs. exposure.
* Hand mixed
FILM THICKNESS TOP VIEW OF
e 118 11 1201 1200 Tatal COUPON
Skt 025-.015 .005-.008 .006-.010 .036-.053 -
Side 2 025-.035 : .006-.010 .020-.,030 .051-_.075 4 ‘ 2
|  Sded | g2 .01 ,005-,008 .006-.010 .015-.020 .051-.075
Sied 068 Numberad and
e 025-.015 ,005-.,008 .006-.010 .010-.015 046~ . R scrsus wat-ah
TOTAL DRY FIL THICKNESSES RANGE —Side 1. .. .1ove totals Sided. See above totals
Side 2. Side 4.
CURING CONDITIONS: AMBIENT TEMP. _ 65-95 *F REL HUMIDITY 65-100 % MINIMUMCURE 7 DAYS
TEST PROCEDURE: Adheslon, Weathering, Repair, Topcoatability, DBA e et R T e
TEST PREFORMED BY: _ Imperial /Testing, ORNL _ DATE SUBMITTED: __9/25/81
APPROVED BY: _ /(%tw ‘(’%"'Q— _ REPORT NUMBER: __ 549-81

NCovATB
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2. TYPE SUBSTRATE: Concrete "

TEST PANEL&.)PARA“ON DATA
1. PRODUCT TOBE TESTED: ___Nutec 115/Nutec 11/Nutec 1200

__surfaces wire brushed apd blown down with 100 psi compressed aic.

4. PRODUCT DATA: SAMPLE NO. (s):

SURFACE PREPARATION (Describe): _ Broomed surface blast swept to remove efflorescence, remaining —— — : —-

A8l e RS e a
PRODUCT APPLICATION CONDITIONS THICKNESS TIME & DATE
COAT PRODUCT CODES BATCH # METHOD R/M(°F) %R H. (ins.) APPLIED
1 Nutec 115* 2519/2086/2516 Squeegee 711/73 See below 3/27/8%
2 Nutec 114 2519/2086 /2444 Squeegee 73/64 a ol 4/02/81
3 Nutec 1201 2606 /2607 Spray 71/54 - B 4/06/81
4 Nutec 1201 m 2067/2068 Spray 85/81 . - 1/10/81
Coupen stored until June 14, 1981, at which time coupon was placed in WOM for 300 hrs. exposure.
* Drill mixed
TOP VIEW OF
Side 1 025-.015 _.005-.908 | .006=.010 036-+053 3
Side 2 4 2
025-.015 . 006=010 |  _020m.030 — | 05}~ 035—— s
de 3 025-.015 005-.008 006010 015-.020 L051~.0715 od and
Side 4 025-.015 0NS5=.008 006=.010 010-.015 046~-.068 broomed surlace
RANGE — Side 3.
TOVAL DRY FR. TIHICKNESSES Wde 4. See above totals See above totals
Side 2. Side 4.
CURING CONDITIONS: AMBIENT TEMP. 65-95 °F  REL. HUMIDITY 65-160 - % MINMUMCURE 3 —_ DYS
TESTPROCEDURE:  Adhesion, Weathering, Repalr, Topcoatability, DBA —
TESTPREFORMEDBY: __ Imperial/Testing ORNL DATE SUBMITTED: _ 9/25/81
APPROVED BY: ‘%ﬂﬂ / "‘"éa' REPORT NUMBER: . 549-81 _ =
NICSVA TR

."‘
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Manufacturer: Imperial Analytical Chemistry Division
Oak Ridge National Laboratory
New Orleans, Louisiana Date: October 29, 1981

REPORT OF IRRADIATION AND DBA TESTING

The irradiation and design basis accident (DBA) tests are conducted,
respectively, in accordance with Bechtel Corporation specifications CP-951
and CP-956 in Starcard Specification Coatinas for Nuclear Power Plants (or
with modifications as notzed in lable 2, UBA test concitions). 1he tests are
designed to meet specifications set in both ANSI report N 101.2-1972,
Protective Coatings (Paints) fo~ Light Wate~ Nuclear Reactor Containment
Facilities, and N 5.12-13/4, Protective Loatings (Paints) for the Nuclear
Tnatstry. The DBA test spray solution and the test conditions are [i1sted in
Tac es 1 and 2. Afte- both the DBA c¢vd irradiation tests, coatings are
examined for signs of chalking, blistering, cracking, peeling, delamination,
and flaking, according to ASTM standards where applicable. All test panels
are returned tc the coating manufacturer,

The irradiation tests are rur using 2 srant fue' 2ssemdly, removed from
the Higa-Flux Isotope Reactor at ORNL, 2s the source of radiation. These
fuel assemblies are stored uncer 20 ft cf demineralized water. The fuel is
93% enriched U-235 as U:0g combined with aluminum. The spent fuel as-
semblies are removed after esch Z23-megowatt-d2y period,. Irradiation is
done using the gamma energy from accuwmulated =ixed fission products. This
more readily simulates congitions around a reactor than does 2 cobalt
source. Also, the higner gamma activity affords shorter ‘rradiation time to
achieve accumulated doses. The dose rete fcur days after removal of a fuel
assembly from the reactor is 1 x 10° rad/n.

~ The fuel assembly is 20 in. hisn. A 20-ft-long, 3-1/2-in.-diameter
pipe, with one end capred, is used for air irradiation tests. The capped
end is lowered into a 4-in. opening at the center of the fuel! assemdly. The
ooen end, above water level, is covered with an O-ring-sealed flange to
which is attached a s:teei cable and ar &~ outlet hese. The 2air inlet is
located at the bottom of the pipe. Test specimens are connected to the
bottom of the cable and lowered into the radiation field. Also at the
center of the fuel assemdbly is a stzinless steel-clad cadmium tube used as 2
neytron absorber. This prevents ccatamination of the test specimens Dy
induced radiation.

Evaluated / -4 M/
(\_’) ) Approved_Asz, / ¢ gﬁ:;;L<Zf:,:-

v e
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Manufacturer: Imperial Analytical Chemistry Division
' Oak Ridge National Laboratory
New Orleans, Louisiana Date: October 29, 1981
ORNL Log Book No. AS675, Al0-8-1 2
Table 1. DBA Solution composition, distilled water '
Reagent Concentration
Boric acid, H3B03 2000 ppm
Sodium hydroxide, NaOH Required to adjust pH to $.5

Table 2. DBA test conditions

Temperature Pressure

Time (°F) (psyq) Commerts
Start 164 - Autoclave preheated.
20 s 288 48 + Sclution added st 2°7°F,
1.5 min 340 70 *
1.5<5 min 285 a8 Pressure maintained by relief valve.
57 min 285-267 48 Pressure 2<justed with Na.
i3 min 287 48
13-33 min - 267-220 48 Pressure adjusted with N2.
£3-58 min 220-210 48-0 Pressure releasec at 0.15 psig/s.
58-187 min 210-150 0
2.8-27.8 n 180-135 0 End of first part of test.
11 ¢ 138 0 Specimens immersed in a constant-

temperature bath.
End of test

*Gas that evolved from the specimens upon addition of the hot chemical
sclution resulted in a pressure and subsequent temperature increase exceed-
ing the specifications of the designed temperature-pressure curves.

9
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OAK RIDGE NATIONAL LABORATORY .
OPERATED BY
UNION CARBIDE CORPORATION
NUCLEAR DIVISION

=

POST OFFICE BOX X
OAK RIDGE, TENNESSEE 17830

December 1, 1981

Mr. Gerald E. Arncld

Technical Representative
Imperial Professional Coatings-
P. 0. Box 29077

New Orleans, Louisiana 70189

Jear Jerry:

Enclosed are combined reports describing test
results recently obtained on Imperial protective coat-
ines. Your attention is called to the temperature-
pressure anomalies of A967%, AlQ-8-1.

1¥ we can be of further assistance, please feel
free to call on us.

Sincerely,

T

L. T. Corbin, Section Head

Analytical Chemistry Division
LTC:dmw

Enclosures

‘e INJOLEA

~——
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Manufacturer: Imperial Analytical Chemistry Division
Oak Ridge National Labiratory
New Orleans, Louisiana Date: October 29, 1981
SYSTEM IDENTIFICATION Steel panel x Concrete block
118/11/1201/1201

PADIATION TOLERANCE TEST

ORNL Master Analytical Manual Method KHo. 2 0921; Bechtel Corporation
Specification No. CP-951; ORNL Log Book No. AS675, Al0-2-1 .

Ini+i2] dose rate: 0.9 x 107 rad/h
Test conducted in: X atr water

Samole No. Cumylative dose Test results
ATE 3 x 108 rag Coatings intact, no defects all areas.
T ABL 1x 109 ¢ Coatings intact, no defects all areas.

Evaluated :1‘9

Approved Z ./’,-:{-/-;L/‘,Av
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Manufactyrer: Imperial
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Analytical Chemistry Division

Oak Ridge National Laberatory

New Orleans, Louisiana Date: QOctuober 29, 1381

SYSTEM ICENTIFICATION

115/11/1201/1201

DBA TEST

Steel pane! x Concrete Biock

ORNL Master Analytical Manual Method No. 2 0922.

ORML Log Book No. A967%,

Samzle No.

A7¢

©

A8l

*Irradiated.

DBA phase

spray*

spray*

Al0-8-1 .

Test results

Coatings intact, no defects after one
day. Blisters, #4 few, sides B and C
at end of test.

Coatings intact, no defects after one

day. Blisters, #4 few, sides B, C, and
D at end of test.

24 //w

~///
Approved / -

I
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Manufacturer: Imperial Analytical Chemistry Division

A S PSS P U

O

./

Oak Ridge National Laboratory

New Orleans, Louisiana Date: October 29, 1981

SYSTEM IDENTIFICATION

118/11/1201/1201

RADIATION TOLERANCE TEST

Steel panel x Concrete block

ORNL Master Analytical Manua)l Method No. 2 0921; Bechtel Corporation

Specification No. CP-951;

Initial dose rate: 1.3 x 107
Test conducted in: x air

ORNL Log Book No. A9675, Al0-1-1 .

rad/h

water

Sample No. Cumulative dose Test results
A282 3 x 108 rad Coatings intact, no defects all areas.
" A284 1 x 109 rad Coatings intact, no defects all areas.

- ——————————

Evaluated

sorovet L. T2 Lt .
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Manufacturer: Imperial Analytical Chemistry Division

Oak Ridge National Laboratory

New Orleans, Louisiana Date: October 29, 1981

SYST:M IDENTIFICATION Steel panel x Concrete block
115/11/1201/1201
DBA TEST

ORNL Master Analytical Manual Method No. 2 0922.
ORNL Log Book No. A9675, Al0-8-1 .

Sample No.

A282

s}

A284

*Irradiated.

DBA phase Test results
spray* Loatings intact, no defects after one

day. Blisters, #4 few, sides A and B
at end of test. No other defects.

spray* Coatings intact, no defects after one

day. Single blister, #4, sides A and
B at end of test. No other defects.

Approved /4; 7f—£:;:;4/;
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SUMMARY OF RESULTS

T el P

DRY FILM THICKNESSES (In Mils) DBA RESULTS
Max {mum Maximum Total Max {mum Max i mum Max {mum After Day 1 After Day 11
Panel No Single Coat 118 11 Single Coat Total
o : 118 1201 1201
i few
A79 35 35 B 30 40 No Defect Sides 2 & 3
- N/D Side 1 & 4
{4 few
AB1 35 35 8 20 40 No Defect Sides 2,3,4
- N/D Side 1
14 few
A282 45 75 8 . 12 22 No Defect Sides 1,2
N/D Side 5 & 4
L /
. One #4 on
A284 45 75 8 12 22 No Defect Side 1, 2
N/D Side 3 & 4
N/D = No Defect :
Panel No. Radiation Exposure Results
A79 I x 108 rads No Defects
A81 1 x l()9 rads No Defects
A282 I x l()a rads No Defects
A284 1 x 109 rads No Defects




