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SCOPE: To evaluate the performance of the NUTEC #6/NUTEC #1201 ccating system
at higher film thicknesses and in multi-coat applisations under Design
Basis Accident conditions.

OUND: This information is invaluable because:

applications commonly exceed the specified film
thickness range for a particular jobsite.

repair and touch-yup work usually result in multi-
coats of primer and topcoat which cumulatively
exceed the specified dry film thickness for the
total system.

SUMMARY : Steel panels were coated with Nutec 6 and Nutec 1201 in multi~-coats
and at higher than usual film thicknesses. The panels were then
submitted to Oak Ridge Naticnal ubencgnu for DBA testing at a
maximum temperature and pressure of 185 F. and 70 psig respectively.

Systems (and film thicknessas) tested are as follows:

‘l
z.

4.

Nutec #6(8~11.5 mils)/Nutec 1201 (8~11.5 mils)
Nutec #6(4-6 mils) /Nutec 6(4.5-7 mils) Nutec 1201 (4.5+6 mils)

‘utec 96/4.5-6.0 mils) Nucec #6 (5.5-6.5 mils) /Nutec #6 (4.5-5.5 mils)
Nutec #1201 (5.0-7.5 mils).

Nutec #6/(3,0-5.0 mils/Nutec 1201 (5.5-7.5 mils)/Nutec 1201(7.0-8.0 mi

S.Nutec #6 (3.5-5.5 mils) Mutec 1201 (6.0-7.5 mils) /Nutec 1201 (5.0-6.5 m

Nutec #1201 (6.0-8.0 mils).
9

in addition to DBA testing, systems #) and #5 were irradiated to 1 x 10" rads,

RESULTS:  All panels passed the radiation and DBA testing. '



O TEST PANEL PREPARATION DATA
I
|

1. PRODUCT TO BE TESTED: NUTEC #6/NUTEC #1201

2. TYPE SUBSTRATE: ASTM A-36 Carbon Steel SIZE;: 2" x 4" x K"

| 3. SURFACE PREPARATION (Describe): Abrasive blasted per SSPC-SP-10, near white blast, with
f a profile of 1.5 mils as read on a Keane-Tator Profile Comparator disc.

4. PRODUCT DATA: SAMPLE NO. (s): 7830
S. DATE AND TIME CURING COMPOUND OR PRIMER APPLIED: 9/24/80 |

APPLICATION CONDITIONS THICKNESS TIME & DATE |

ot pmoovcr  cooes  mN 4 smaoD | AMOTIARM. _(neo . aseio

S | NUTEC . 2067/8461 Spray 92/72 P~ .008-.0085 9/24/80
B~ .009-.0098
© 2. wuree #1201 1958/19%9  Spray 82/84 F- .008~.0088

/) p- .010-.018 9/26/80
-

Total Dry Film Thickness Range - Front -~ ,016-.017
Back =~ .019-.0245

6. CURING CONDITIONS: AMBIENT TEMp.  90-958 °F REL. HUMIDITY 70-85 .
MINIMUM CURE 20 DAYS
7. TEST PROCEDURE: DBA

8. TESTING PERFORMED BY: Oak Ridge National Laboratories DATE SUBMITTED 10/16/8C

.  asemoven &{474 M

7~ 3 TEST REPORT NO. 463-81




DBA AND RADIATION TOLERANCE

O TEST PANEL PREPARATION DATA
1. PRODUCT TO BE TESTED: _ NUTEC #6/NUTEC #1201 .
2. TYPE SUBSTRATE: _ ASTM A-36 Carbon Steel s1zm, 2" % 4° x ¥"

3. SURFACE PREPARATION (Describe): —Abrasive blastedper SSPC-S5P-10, near white blast, with
a Keane-Tator Profile Comparator disc.

4. PRODUCT DATA: SAMPLE NU. (s): 7831
S. DATE AND TIME CURING COMPOUND OR PRIMER APPLIED: 9/24/80

PRODUCT APPLICATION CONDITIONS  THICXNESS  TIME & DATE
~ GoAT  pRODUCT cooes BATCH ¢ _ METHOD  R/M(°F)\R.E. (ins.) APPLIED
1 wuTEC "% 2067/8461  Spray 92/72 F- .010-.0118 9/24/80

B~ .0080~.0085

2 NUTEC #1201 1958/1959 Spray 82/84 F- ,010~.0115 9/26/80

O B~ .0105-.0115%

Total Dry Film Thickness Range -~ Front - ,020-.0213
Back -~ .0185-.0200

6. CURING CONDITIONS: AMBIENT TEMP,  80-95 ®r REL. HUMIDITY 70-85 .
MINIMUM CURE 20 DAYS

7. TEST PROCEDURE: DBA

8. TESTING PERFORMED BY: Oak Ridge National Laboratories DATE SUBMITTED 10/16/80

, R — _M_/ Lomsli_

TEST REPORT NO. 463-81
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DBA AND RADIATION TOLERANCL

TEST PANEL PREPARATION DATA

PRODUCT TO BE TESTED: NUTEC #6/NUTEC #6/NUTEC #1201

TYPE SUBSTRATE: ASTM A-36 Carbon Steel srzE: 2" %X 4" x &
SURFACE PREPARATION (Describe): Abrasive blasted per SSPC-SP-10, near white blast, with
3_::0!11. of 1.5 mils as read on a Keane-Tator profile Comparator disc.

PRODUCT DATA: SAMPLE NO.(s): 2832
DATE AND TIME CURING COMPOUND OR PRIMER APPLIED: 9/24/80

PRODUCT APPLICATION CONDITIONS  THICKNESS  TIME & DATE
COAT  PRODUCT cooes BATCH ¢ METHOD  R/M(SF)AR.H. (ins.) APPLIED

LD 2067/8461  Spray 92/72 F= .0045-.005 9/24/80
B~ .005-.0055

LL] 2067/8461  Spray 90/94 .0055+~.006 9/25/80
B~ .0045-.005

1958/1959 Spray 82/84 P- ,008 9/26/80
B~ .0045~.005

Total Ory Film Thickness Range - Front - .015-.016
Back =~ ,014-.01855

6. CURING CONDITIONS: AMBIENT TEMP.  80-9§  °F REL. HUMIDITY
MINIMUM CURE 20 DAYS

7. TEST PROCEDURE: DBA

8. TESTING PERFORMED BY: Oak Ridge National Laboratories patTe SUBMITTED 10/16/80

nnovm:_M /ﬂu&

TEST REPORT NO. 463-81




DBA AND RADIATION TOLERANCE

TEST PANEL PREPARATION DATA

SIZE: 2" x 4" x %"
SURFACE PREPARATION (Describe): Abrasive blasted per SSPC-SP-10, near white blast, with
a profile of 1.5 mils as read on a Keane-Tator Profile Comparator disc.

PRODUCT DATA: SAMPLE NO. (s): 7833
 DATE AND TIME CURING COMPOUND OR PRIMER APPLIED: 9/24/80

PRODUCT APPLICATION CONDITIONS  THICXNESS  TIME & DATE
CODES BATCH # METHOD  R/M(°F)MR.H. (ins.) APPLIED

%6 2067/8461  Spray 92/72 .004~.005 9/24/80
.0055~-.006

6 2067/8461  Spray 90/94 .007 9/25/80
.0055-.006

1958/1959 Spray 82/84 . 0086 9/26/80
.00S

Film Thickness Range -~ Front .017-.018
Back .016-.017

CURING CONDITIONS: AMBIENT TEMP., 80-95 °F REL. HUMIDITY
MINIMUM CURE an DAYS

TEST PROCEDURE: LBA_

TESTING PERFORMED BY: Oak Ridge National Laboratories 10/16/80

DATE SUBMITTED

uncm:_.&a.&é & LirelB

TEST REPORT NO, 461-81




DBA AND RADIATION TOLERANCE

TEST PANEL PREPARATION CATA

NUTEC #6/NUTEC #6/NUTEC #6/NUTEC #1201

TYPE SUBSTRATE: L7 A=16 Carhon Steal SIZB: 2" x 4" x h"
Abrasive blasted per SSPC-SP-10, near white blast, with

a profile of 1.5 mils as read on a Keane-Tator Profile Comparator disc.

PRODUCT DATA: SAMPLE NO. (s): 7834
CATE AND TIME CURING COMPOUND OR PRIMER APPLIED: 9/24/80

PRODUCT APPLICATION CONDITIONS THICKNESS TIME & DATE
PRODUCT CODES BATCH # METHOD R/M(PF)SR.H. (ins.) APPLIED

#6 2067/8461  Spray 92/72 F= .0045~- 9/24/80
B~ .0045~

#6 2067/8461  Spray 90/74 . 006 9/25/80
B~ .00S5

L) 2067/8461  Spray 82/92 .00S5 9/26/80
B~ .006

#1201 1958/1959 Spray 90/78 F- .0055-.0065 9/29/80
B~ .003

Totai Dry Film Thickness Range - Front - .0215-.0230
Back =~ .0210-.0220

6. CURING CONDITIONS: AMBIENT TEMP. 80-35 °F REL. HUMIDITY
MINIMUM CURE 17 DAYS

TEST PROCEDURE: DBA/Irradiation

TESTING PERFORMED BY: Oak Ridge National Laboratories DATE SUBMITTED 10/16/80

aovroves, uld £ Ll

TEST REPORT NO. 463-81
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TYPE SUBSTRA'E: ASTM A-36 Carbon Steel

DBA AND RADIATION TOLERANCE

TEST PANEL PREPARATION DATA

SIZE: 2" x 4" x i"

3. SURFACE PREFARATION (Describe): -SP- w st, with
asucface prafile of 1.5 nils as read on a Keane-Tator Profile Comparator disc.
4. PRODUCT D2TA: SAMPLE NO.(s): 7838
S. DATE AND FIME CURING COMPOUND OR PRIMER APPLIED:  9/24/80
PRODUCT APPLICATION CONDITIONS  THICXNESS TIME & DATE
COAT PRODUCT CODES BATCH # METHOD  R/M(°F)*R.H. (ins.) APPLIED
1 NTTEC " 2067/8461 Spray 92/72 F- .005-.0055 9/24/80
B~ .0055-.006
2 NUTEC 0 2067/8461 Spray 90/74 F- .006-.0065 /25/80
B~ .0055-.006
.  NUTEC "% 2067/8461  Spray 82/92 F- .0045-.008 9/26/80
B~ .004-.0045
4 NUTEC #1201 1958/1959  Spray 90/78 F- .0065-.006 9/23/80
B- ,007-.007%

.

Te

Total Dry Film Thickness Range - Front - ,0220-.0230
Back =~ .0220-.0240

CURING CONDITIONS: AMBIENT TEMP.

80-95

“F REL. HUMIDITY

MINIMUM CURE

TEST PROCEDURE: DBA

9 -

70-85% s

DAYS

TESTING PERFORMED BY: Oal =idge Naticnal Laboratories

DATE susMrTTED 10/16/80

Arpnovzoz_cjjzg¢4gzz 45'423,.,422__

TEST REPCRT NO.

463-81
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DBA AND RADIATION TOLERANCE

TEST PANEL PREPARATION DATA

1. PRODUCT TO BE TESTED: NUTEC #6/NUTEC #1201/NUTEC #1201
AST™ A-36 Carbon Steel SIZE: 2" x 4" x A"

2. TYPE SUBSTRAT::

3. SURFACE PREPARATION (Describe): abragive blasted per SSPC-SP-10, near white blast, with

a surface profile of 1.5 mils as read on a Keane-Tator Profile Camparator Disc.

4. PRODUCT DATA: SAMPLE NO. (s): 7836
S. DATE AND TIME CURING COMPOUND OR PRIMER APPLIED: 9/24/80
PRODUCT APPLICATION CONDITIONS THICKNESS TIME & DATE
COAT PRODUCT CODES BATCH # METHOD R/M(°F,AR.E. (ins.) APPLIED
1 NUTEC #6 2067/8461  Spray 92/72 F- .003-.0025 9/24/80
B~ .0045-.005
2 NUTEC #1201 1958/1959  Spray 82/84 F- .007-.0075 9/26/80
B- .0055-.006
NUTEC #1201 1958/195%9  Spray 90/78 F- .007 9/29/80
B- .007-.007%
Total Dry Film Thickness Range - Front .017-.018
Back .017-.0185%5
6. CURING CONDITIONS: AMBIENT TEMP. 80-95 °F REL. HUMIDITY 70-85 L)
MINIMUM CURE DAYS
7. TEST PROCEDURE: o
8. TESTING PERFO 8%, Oak Ridge National Laboratories o e 10/16/80

APPROVED: M ZM

TEST REPORT NO. 463-81
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DBA AND RADIATION TOLERANCE

TEST PANEL PREPARATICN DATA

l. PRODUCT TO BE TESTED: NUTEC #6/NUTEC #1201/NUTEC #1201 .

2. TYPE SUBSTRATE: ASTM A-36 Carbon Steel SIZE: 2" x 4" x &"

3. SURFACE PREPARATION (Describe): Abrasive blasted per SSPC-SP-10, near white blast, with
a surface profile of 1.5 mils as read on a Keane-Tator Profile Comparator Disc.

4. PRODUCT DATA: SAMPLE NO.(s): 7837
S. DATE AND TIME CURING COMPOUND OR PRIMER APPLIED: 9/24/80

PRODUCT APPLICATION CONDITIONS THICQNESS TIME & DATE

CCAT PRODUCT CODES BATCE # METHOD R/M(°F)\R.E. (ins.) APPLIED

b NUTEC 46 2067/8461  Spray 92/72 F- .004-.0045 9/24/80
B~ .004-.0045

2 NUTEC #1201 1958/1959 Spray 82/84 F- .006-.006€3 9/26/80
B~ .006~.0065

O NUTEC #1201 1958/1959 Spray 90/78 F-.0075-.008 9/29/80

B- .007

Total Dry Film Thickness Range - Front .0175-.0190
Back .0170-.0180

6. CURING CONDITIONS: AMBIENT TEMP. P0-95 °F REL. HUMIDITY 70-85 &
MINIMUM CURE 17 DAYS

7. TEST PROCEDURE: DEA

8. TESTING PERFORMED 8Y: Oak Ridge National Laboratories DATE SUBMITTED 10/16/80

upmvmz_ﬁ‘% Z’M

\* 7 TEST REPORT NO. 463-81
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DBA AND RADIATION TOLERANCE

@ TEST PANEL PREPARATION DATA

1. PRODUCT TO BE TESTED: NUTEC #6/NUTEC #1201/NUTEC #1201/ NUTEC #1201

2. TYPE SUBSTRATE: ASTM A-36 Carbon Steel SIZE:

-l

3. SURFACE PREPARATION (Describe): Abrasive blasted per SSPC-SP-10, near white blast, with

S mils read on a Keane-Tator Profile Comparator Disc.

4. PRODUCT DATA: SAMPLE NO.(s): 7838

S. DATE AND TIME CURING COMPOUND OR PRIMER APPLIED: 9/24/80

PRODUCT APPLICATION CONDITIONS THICKNESS TIME & DATE
COAT  PRODUCT CODES BATCH # METHOD R/M(°F) MR.E. (ins.) APPLIED
1 NUTEC 46 2067/8461  Spray 92/72 F- .0035-.004 9/24/80
B- .004-.0045
2 NUTEC #1201 1958/1959  Spray 91/74 F~ .0065-.007 9/25/80
B~ .006-.0065
‘ NUTEC #1201 1958/1959 Spray 82/84 F- .00S 9/26/80
) 8- .0055-.005
~
4 NUTEC #1201 1959/1959  Spray 90/78 F- .007-.007S 9/29/80
B- .0075-.008
Total Dry Film Thickness Pange - Front .0220-.0235
Back .0230-.0240
6. CURING CONDITIONS: AMBIENT TEMP. 80-95 °F REL. HUMIDITY 70-85
MINIMUM CURE 17 DAYS
7. TEST PROCEDURE: DBA/Irradiation
8. TESTING PERFORMED 3y: Oak Ridge Naticnal Laboratories DATE SUBMITTED 10/16/80

| e o P

'ﬁ> TEST REPORT NO. 463-81
\
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DBEA AND RADIATION TOLERANCE

TEST PANEL PREPARATION DATA

1. PRODUCT TO BE TESTED: NUTEC #6/NUTEC #1201/NUTEC #1201/NUTEC® #1201
2. TYPE SUBSTRATE: ASTM A-36 Carbon Steel SIZE: 2" x 4" x &"
3. SURFACE PREPARATION (Describe): Abrasive blasted per SSPC-SP-10, near white blast, with
a surface profile of 1.5 mils as read on a Keane-Tator Profile Comparator Disc.
4. PRODUCT DATA: SAMPLE NO. (s): 7839
S. DATE AND TIME CURING COMPOUND OR PRIMER APPLIED: 9/24/80
PRODUCT APPLICATION CONDITIONS THICXNESS TIME & DATE
COAT PRCDUCT CODES BATCHE # METHOD R/M(°F)sR.H. (ins.) APPLIED
p NUTEC #6 2067 /8461 Spray 92/72 F- .004-.0045 9/24/80
B~ .005-.0085
2 NUTEC #1201 1958/1959 Spray 91/74 F- .006~-.0065 9/25/80
B- .007-.0075
NUTEC #1201 1958/1959 Spray 82/84 F- .00S 9/26/80
B~ .006~.0065
4 NUTEC #1201 1958/1959 Spray 90/78 F- .007-.0075 9/29/80
B~ .006~-.0065

7.

CURING CONDITIONS:

TEST PROCEDURE:

TotZl Dry Film Thickness Range - Front .0220-.0235

AMBIENT TEMP., B80-35
MINIMUM CURE 17
DBA/Irradiation

Back .0240-.0260

°r REL. HUMIDITY

70-85

DAYS

TESTING PERFORMED BY:

QOak Ridge National

Laboratories

DATE suBmiTTED 10/16/80

APPROVED: 424,&2 /w“m

TEST REPORT NO.

463-81
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Manufacturer: Imperial Analytical Chemistry Division
Oak Ridge National Laboratory
New OI']e‘ﬂS. LA Date: 11/13/80

Report of Irradiation and DBA Testing

The irradiation and design basis accident (DBA) tests are conducted,
respectively, in accordance with Bechtel Corp. Standard Specification Coat-
ings for Buclear Power Plants, specs. CP-951 and CP-356 (or with modifi-
cations as noted in Table 2, DBA test conditions). The tests are designed
to meet the specifications set in both A.N.S.1. report N 101.2-1972, Pro-
tective Coatings (Paints) for Light Water Ruclear Reactor Contairmment
Facilities, and N 5.12-1974, Protective Coatings (Paints) for the Nuclear
Industry. The DBA test spray solution and the test conditions are listed
in Tables 1 and 2. After both the DBA and the irradiation tests, the
coatings are examined for signs of chalking, blistering, cracking, peeling,
delamination, and flaking, according to ASTM standards where applicable.

A1l test panels are returned to the coating manufacturer.

The irradiation tests are run using a spent fuel assembly, removed
from the High-Flux Isotope Reactor (HFIR) at ORNL, as the source of radia-
tion. These fuel assemblies are stored under 20 feet of demineralized
water. The fuel is 93% enriched U235 as U;0g combined with aluminum.

The spent fuel assemblies are removed after each 23-megawatt day period.

Irradiation is done using the gamma energy from the accumulated mixed

fission products. This more recadily simulates conditions around a reactor

than does a cobalt source. Also, the higher gamma activity affords

shorter irradiation time to achieve accumulated doses. The dose rate four 4
days after removal of a fuel assembly from the reactor is 1 x 108 rads/hr.

The fuel assembly is 20 inches high. A 20-foot long, 3-1/2-inch .
diameter pipe, with one end capped, is used for the air irradiation tests.
The capped end is lowered into the four-inch opening of the center of the
fuel assembly. The open end, above the water level, is covered with an "0"
ring sealed flange to which is attached a steel cable and an air outlet
hose. The air inlet is located at the bottom of the pipe. The test speci-
mens are connected to the bottom of the cable and lowered into the radiation
field. Also at the center of the fuel assembly is a stainless steel clad
cadmium tube used as a neutron absorber, Thii'grevents contamination of
the test specimens by induced radiation. ;

Evaluated
Approved

e a—— e ——— S —— SO ——— —
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Manufacturer: Imperial Analytical Chemistry Division
Oak Ridge National Laboratory
New 0"1&."3. LA Date: ]y13/80

Report of Irradiation and DBA Testing

The irradiation and design basis accident (DBA) tests are conducted,
respectively, in accordance with Bechtel Corp. Standard Specification Coat-
ings for Nuclear Power Plants, specs. CP-951 and CP-956 (or with modifi-
cations as noted in Table 2, DBA test conditions). The tests are designed
to meet the specifications set in both A.N.S.I. report A 101.2-1972, Pre-
tective Coatings (Paints) for Light Water Fuclear Reactor Contairnment
Facilities, and N 5.12-1974, Protective Coatings (Paints) for the Fuclear
Industry. The DBA test spray solution and the test conditions are listed
in Tables 1 and 2. After both the DBA and the irradiation tests, the
coatings are examined for signs of chalking, blistering, cri-king, peeling,
delamination, and flaking, according to ASTM standards where applicable.
A1l test panels are returned tc the coating manufacturer.

The irradiation tests are run using a spent fuel assembly, removed
from the High-Flux Isotope Reactor (HFIR) at ORNL, as the source of radia-
tion. These fuel assemblies are stored under 20 fee*. of demineralized
water. The fuel is 93% enriched U235 as U30g combined with aluminum.

The spent fuel assemblies are removed after each 23-megawatt day period.
Irradiation is done using the gamma energy from the accumulated mixed
fission products: This more readily simulates conditions around a reactor
than does a cobalt source. Also, the higher gamma activity affords
shorter irradiation time to achieve accumulated doses. The dose rate four
days after removal of a fuel assembly from the reactor i3 1 x 10® rads/hr.

The fuel assembly is 20 inches high. A 20-foot long, 3-1/2-inch
diameter pipe, with one end capp>d, is used for the air irradiation tests.
The capped end is lowered into the four-inch opening of the center of the
fuel assembly. ' The open end, above the water ievel, is covered with an "0"
ring sealed flange to which is attached a sceel cable and an air outlet
hose. The air inlet is located at the bottom of the pipe. The test speci-
mens are ~onnected to the bcttom of the cable and lowered into the radiation
field. Also at the center of the fuel assembly is a stainless steel clad
cadmium tube used as a neutron absorber. his_prevents contamination of
the test specimens hy induced radiation.

Evaluated
Approved

———— v - o — . —— ———a——n —
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Manufacturer:

Imperial

Analytical Chemistry Division

New Orleans, LA

Oak Ridqe National Laboratory
Date: 11/13/80

ORNL Log Book No. A 7562;

Table 1.

A10-29-80

DBA solution composition, distilled water

Reagent

‘Concentration

Boric acid, H;B0,
Hydrazine, NH,NH,

Trisodium phosphate, Na;P0,-12H,0

6200 ppm

50 ppm
Required to adjust pH to 9.7

Table 2. DBA test conditions
Temperature Pressure
(°F) (psig) Comments
Start 214 Autoclave preheated.
58 s 385 68 Steam injected.
10 min 385 70 Pressure maintained by relief valve.
4 min 385-340 70
6 h 340 70 )
20 s 220 30 Spray sclution added at 75°F.
20 min 220250 30 Adjusted pressure with N,. .
4 days 250 30 -
20 s 170 -15 Fresh spray solution added after
draining autoclave.

25 min 170200 10
3 days 200 10

s - '
Evaluated 21,% ///-ﬂé

Approved /—v7l— 445;— .
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OAK RIDGE NATIONAL LABORATORY

OFERATED WY
UNION CARBIDE CORPORATION
NUCLEAR DIVISION

=

POST OFFICE BOX X .
OAK RIDGE, TENNESSEE 17830

Novenber 13, 1980

Mr. Gerald E. Arnold

Technical Representative
Imperial Professional Coatings
P. 0. Box 29077

New Orleans, Louisiana 70189

Dear Jerry:

The enclosed report contains test results recently obtained
on the Imperial protective coatings. This test was designed to
encompass the 385 and the 340°F envelope curves. )

If we can be of further assistance, please feel free to call”
on us.

Sincerely,

’ bl i ¥

L. T. Corbin, Section Head
Analytical Chemistry Division

LTC:dmw

Enclosures .

— ——— - —— s S —_—— = - ——
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Analytical Chemistry Division
Oak Ridge National Laboratory
New Orleans, LA Date: 11/13/80

Manufacturer: Imperial

System Identification X Steel panel Concrete block

6/1201/1201/1201

Radiation Tolerance Test Results

ORNL Master Analytical Manual Method No. 2 0921, Bechtel Corp. Spec. No. CP-851.
ORNL Log Book No. A 7562; A10-17-80

Initial dose rate: 1.2 = 107 rad/hour
Tested conducted in: x .air water

Cumulative dese rate: comments

Sample No. 1 x 10 rads 1 x 10° rads
7838 Front: coatings intact, 1o defects.

Rear: coatings intact, no defects.

7839 Front: coatings intact, nc defects.

- Rear: coatings intact, no defects.

Evaluated / : UIZ

Approved é ‘Z ‘ éé;

——— ———————— . r——— - — — —————— - —— e
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Manufacturer: Imperial Analytical Chemistry Division
Oak Ridge National Laboratory
New Orleans, LA Date: 11/13/80
System Identification x Steel panel Concrete block
6/6/6/1201

Radiation Tolerance Test Results

ORNL Master Analytical Manual Method Nec. 2 0921, Bechtel Corp. Spec. No. CP-951.
ORNL Log Book No. A 7562; A10-17-80

Initial dose rate:__ 1.2 x 107 rad/hour
Tested conducted in:_x air water

Cumulative dose rate: comments

Sample No. 1 x 10 rads 1 x 10% rads
7834 Front: coatings intact, no defects.
Rear: coatings intact, no defects.
7835 _ Front: coatings intact, no defects.
5 Rear: coatings intact, no defects.

Evﬂult?d # 3 /{///J/
Approved A/r/ /K

L8]
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Manufacturer: Imperial Analytical Chemistry Division
Oak Ridge National Laboratory

New Orleans, LA Date: 11/13/80

System ldentification x Steel panel Concrete block

6/1201

DBA Test Results

ORNL Master Analytical Manual Method No. 2 0922.
ORNL Log Book No. A 7562; A10-29-80

Sample No. DBA phase - Comments
7830 spray Front: coatings intact, no defects.

Rear: coatings intact, no defects.

7831 spray Front: single surface crack.
Rear: coatings intact, no defects.

Approv ed E

e ——— o —
— ————— e = m — —r et v
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Manufacturer: Imperial Analytical Chemistry Division
Oak Ridge National Laboratory
New Orleans, LA Date: 11/13/80

&

System ldentification x_Steel panel Concrete block

6/6/1201

DBA Test Results

ORNL Master Analytical Manual Method No. 2 0922.
ORNL Log Book No. A 7562; __ A10-29-80

Sample No. DBA phase Comments

7832 spray Front: coatings intact, no defects.
Rear: coatings intact, no defects.

Front: coatings intact, no defects.

7833 spray
Rear: coatings intact, no defects.

&

; p
- Evaluated

(_) Approved
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Manufacturer: Imperial Analytical Chemistry Division
Oak Ridge National Laboratory

New Orleans, LA_ Date: 11/13/80

System ldentification x_Steel panel Concrete block

6/6/6/1201

DBA Test Results

ORNL Master Analytical Manual Method No. 2 0922.
ORNL Log Book No. A 7562; A10-29-80

Comments

Sample No. DBA phase

7834* spray Front: coatings intact, no defects.
Rear: single blister, #2.

7835* spray Front: coatings intact, no defects.
Rear: coatings intact, no defects.

*Irradiated.

Evaluated_{

Approved
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Analytical Chemistry Division

Manufacturer: Imperial
Oak Ridge National Laboratory
rlean B Date: 11/13/80

Systea ldentification x_Steel panel Concrete block

6/1201/1201

DBA Test Results .

ORNL Master Analytical Manual Method No. 2 0922.
ORNL Log Book No. A 7562; A10-29-80

Sample No. DBA phase Comments

7836 spray Front: coatings intact, no defects.
Rear: coatings intact, no defects.

7837 spray Front: coatings intact, no defects.
O Rear: coatings intact, no defects.

{
Evaluated

C e = e ————
 ————————— ——



Manu’acturer: Imperial

Analytical Chemistry Division

Naw Orleans, LA

Cak Ridge National Laboratory
Date: 11/13/80

System Identification

6/1201/1201/1201

DBA Test Results

’
'

CRNL Master Analytica
ORNL Log Book No. A 7

Sample No. 0BA phase

Manual Method No.
562; Al10-29-80

——————————

X Stee]l panel Concrete block

922.

Comments

¢s intact, no defects.
intact, no defects
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EVALTATICYN OF INTERCOAT BI : N fzc 11s
-

Submitted Y. Gerald E. tmuvee ¢ =

L e
Approved: 2cbert . Tayler A‘,hvé ~ "/"'

Date Decenber 8, 19281

SOUTHERN IMPERLAL COATINGS CORPORATION. INC,
P. O. Box 29077, o New Orieans, Louiniana "013%9
Phone: (304) 2541433
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The purpose of :this test is o evaluate the interczoca: biading
betveen Concresive l-ll1 acd Sucec 11S 5y seans of radlatizn ex-
posure and Jesiga tasis accideat testing.

INTRODTCTION:

PRC

4
"
"

i

CcED

" -,
b -

RES

Concresive 1411 is ac epox/ groutismg =aterial sasufaczurad Sv
Achesive Ecgineerizg. Thu grout is used to fill large heoles iz
concrete which are aot essily handled by Nutec 11S. Concresive
1411 is usually applied several darvs prior to applicaticm of

the firsc surfacer ccat Nutec 11S. Concresive 141l is presestly
being used at Shearcn Zarris (CPSL), South Texas Project (HLSP),
and several of the Tea.essee Valley Authority asuclear proiec:s.

Following radiation exposure and design basis accident testing,
the test specizess, coated wit: Coocresive 131l followeé by che
Sutec comcrete coating svstem, exhibited nac defects.

Two concrete specizeans, A4]7 and A438, vere first grouted with
Concresive 1411 to fill all veids. The Ceoncresive was allowesd
to hardea for 5 hours, at which time, NSutec 11S wvas applied to
all surfaces. Nucec 1201 was applied following a 22 hour cure
of the Nutec 11S. A detailed descripticn of the application
and curing cam Se found iz the attached :est panel preparatic:z
sheet.

The test specimens wvere submitted to ORNL for irradiatice a=d
design basis accicdeat testing.

Refer to the attached CRNL result sheets; no defects were exhidited
by either specimen.



The test results izdica:e that the bdcad Setweea Concresive 1411
and Nutec 115 zeets the requirements of ANSI N101.2, design
bSasis accident cesting. (Soncresive 141l apolication should

be restricted o voids. Care stould de taxen %o aveid indis-

er te use of Concresive 141l wnich may result in a hard sut‘acc
£ila which could potentially imterfere with the adhcs.cn of suo-
sequent coats. Concresive 141l anv be topcoated as socn as a0
Fer=azent {=pressica cas de =ade iz the patch vhen zoderate pres-
sure is appliec with the thumb; a slight tackiness is acceptable.
Lf tie Concresive lill has been used liberally resulting in large,
glossy areas which have cured longer than 24 hours, :he .cncrusi:-
surface should be lightly sanded :o provide a "tooth" fofr the sub-_
sequent cca:i._g ey e Bl

—— ——
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APPENDIX A

PANEL PRIPARATION SEEET
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£ TEST PANEL pner\’)ou DATA

1. PRODUCT TO BE TESTED: COGC_I‘}_I}W l‘ll/lutec llbll&ucc IIU] Sl e g e el

2. TYPE SUBSTRATE: Conerete 2 x &4 x 2" il T

3 SURFACE PREPARATION (Describe): __ Abrasive swept with G-50 steel grit to remove laltance and efflorescence. 5

4 PFU)UCTDATASMEM’)(.)_-MN FT L RIS O R [ e r R

PRODUCT APPLICATION CONDITIONS THICKNESS TIME & DATE
COAT  PRODUCT CODES BATCH # __METHOD R/M(F) %A H. (ins ) APPLIED
1 Concresive 1411 79553 Trowell B6°F /442 !’_t_!l Volde* 9/29/81 10um
2 Nutec 118 3021/2024 /2680 Squeegee BE°F/46% L0015 - Lo25" 9/29/8y  4pm
3 Nutec 1201 296771959 Spray 90°F/12% 004 - 006" 9/30/81 2pm

* Max. " in thickness

CURING CONDITIONS AMBIENT TEMP.  75-8% FOREL HUMIDITY 60 -735 % MINIMUMCURE 2 . DAYS
TEST PROCEDURE Badlat ton Tolevance/DBA ’ —r e = e S
TEST PREFORMED BY: . ORNI. o o SN DATE SUBMITTED: 10/2/8)

wevoveouy:_ lintld £ (Zo stk

e REPORT NUMDER: 548-8)

LS DR T
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“anyfacturer: i=gerial Analysica! Chemistry Divisicn
P Cak idge Nationa! Ladoratory
New Orleans, Louisiara Cate: Octoder 29, 1981

RE20RT OF [RRAZIATICN AND 0B2A TISTING

The irradiation and desizn basis accicent (08A) tects are conducted,
respectively, in accordance with Zechtel Corporation specifications CP-95)
and C2-356 in Stancdard Soecificatian Coatines far Nuclsar Power Plants (or
with medifications as ratec in ‘at.e Z, «3A test fanditicons;, Ine tests are
desizned %0 meet specifications set in beth ANSI resort N 101.2-1972,

Prosective Coatings /faints) for Licht wWater Nuclear Reactor Containment
raciiities, and N 3. : ratective Lo0atings .~ aints) far tne “uciear
Tncustry. The 0SA test spray sc.ut:on and the tast zZongitions &r: .i3%ed In
Taoles & and 2. Afser do:h the 03A and irradiation testis, cve.ings are
exanined for signs of chalking, 2listering, cracking, oceeling, cel.mination,
and flaking, according %o ASTM stancarcs wnere applicatie. A1l zast panels
are retumed %o the caating manufaciurer.

The irradiation tests are ~un using a spent fuel assemdly, remcved from
the 4igh-Flux Isctope Reactor 2t ORNL, as the source of radiaticn. These
fue] assemblies ars staorea uncer 20 f: of demineralized water. Tne ‘uel is
93% enriched U-235 as U30g comdined with aluminum. The speat fuel as-
semdlies are removad after each 2I-megawatti-day period,. [rradiation is
done using the garma energy from actumulated mixed fission progucts. This
more readily simulates conditions around a2 reactor than coes 2 <17
source. Alsg, the higner gzarma activity affords snorter irraciation Time 20
achieve accumulated 3doses. The dose rate four days after remove! of 2 fuel
assembly from tne ~eactor is 1 x 10° rag/h.

The fuel assemtly is 20 in. hign, A 20-*t-long, 3-1/2-in.-ctameter
pipe, with cne end cappec, is used for air irracdiation tests. The cactes
end is lowered into a2 4-in. opening at the center of the “uel assemtiy., The
ocen end, abcve water level, is covered with a7 O-ring-sealec flange o
which is attaches a steel cable an¢ an afr ouilet hose. The a‘r inlet 1s
located at the Sottom of the pipe. Test specimens are connectad I3 the
bottom of the cadble and lowered into the radiation field, Alsa at the
center of the fuel asse~dly fs 2 st2inless steel-clad cacmium Iude usel as 2
neutron abdbscrbder. This prevents contamination of the <test scecimens Dy

incduced radiation.
Eu'u'.O, ﬁl 'j

Approved L~ /[ [r¥17.s
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Mangfactyrer: (moerial Anglytical Chemistry Division
Cak Ricge Matiomal Ladoratory
‘:::> New Orleans, "suisiana Date: Ccsoder 29, 1581
CANL Log 300k No. A867S, AlC-2.1
Table 1. 08A solution composition, distiiled water
Reacent Concantration
Seric acig, H3803 2000 ppm
Socium hydroxide, NalH Required %0 acdjust pH to 9.5
Table 2. OCSA test conditions
Temperature Pressure
Time {*F) (asic) Comment
sare 164 - Autoclave preheated,
(:::) 20 s 283 48 Solution added a: 29C°F.
1.8 min k7 3¢ 70 .
1.5<3 min 2388 &8 Fressure maintained dy relief vilve
€7 min 285257 a8 Pressure adjusted with Nz,
13 min 267 &8
13-23 ain 267-220 &8 Pressure acjusted with Na.
§3-58 ain 220.210 4g.0 Pressure released at 0.15 psig's.
58-157 min 210-150 0
2.8-27.8 n 150-13 ! End of first part of tase.
11 ¢ 135 e Specimens imme~sed in a clonstante

Eng of test

temperature dath,

*Gas .12t evolved
solution re: . lted in ¢
ing the specificat ons

————— —— "

from the specim:ans upon addision of the hot cremical
pressure and subsequent temperature increase excess-
of the designed temperature-pressure curves.
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APPEDIX C

ORNL

RADIATION TOLERANCE RESTLTS
DESIGN 3ASIS ACCIDENT RESTLTS
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DAK RIDGE NATIONAL LABORATCORY

ORERATED B8Y
UNION CARSIDE CORPORATION
NUCLIAR DIVISION

=

POST CFFICE BOX X
OAK RIOGE, TEMNESSEE 17820

December 1, 1981

Mr, Gerald £. Armold
Technical Representative
Imperial Professional Ccatings
P. 0. Box 29077 )
New Orleans, Louisiana 70129

Dear Jerry:

Enclosed are combined reports describing test
results recently obtained on Imperial protective coat-
ings. Your attention is called to the <temperature-
pressure anomelies of AS§73, AlQ-8-1.

1f we can be of further assistance, please fee!l
free to call on us.

Sincerely,

i /4 i

L.T. P e 2

L. T. Corbin, Section Head

Analytical Chemistry Division
TC:dmw

Enclosures
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Vanyfacturer: [moeria! Aralytical Cheméztry CSivisicon
Cak Ridge Mational Ladcrate
New 2r'eans, Louisiana Cate: Qcaober 28, 1981
SYSTEM IDENTIFICATION teel pane! x Concreta block
Concresive 1411/Nutec 115/Mutec 12C1
RADIATION TOLERANCE TEST
ORNL Master Analytizal “aaual Method No. 2 0927; 2echtel Corporaticn
Speci:.zation No. CP-551; CRNL Log Sook Mo. A9€75, _Al0-3-1 .
Initial dose rate: 1.2 x 107  rad/m
Test conductad in: x air water
Sarpie No. Curylative dosa Test -~esylis
Ad27 1z 12 rad Coatings iatacs, no cdefacts &) aress.
A433 1 x 187 rad Coasings intacs, no gefests all araas,

Evaluated
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Imperial Analytical Chemistry Of vision
Qak Ridge National Laboratory
Date” October 29, 1881

Manufacturer:

New QOrleans, Louisiana

SYSTEM 10ENTIFICATION steel panel x Ceoncrete »lock

Concresive 1411/Nutec 115 /Nutec 1201

D8A TEST
QoN. Masier Analys ¢2l Manual Method No. 2 0922.
ORN. Log Book No. §75, ALl0-8-1 ..

Test results

Sample No. DBA phase
A&37 spray* Coatings intact, no defects all areas.
A438 spray* Coatings intact, MO defecss 2ll areas.

= rradiated.

Evaluated /A

Approved 1{'. ’



