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STATEMENT FROM OAK RIDGE

ON_PROCEDURES USED IN THEIR EVALUATION




Manufacturer: Bechtel/3M Analytical Chemistry Division

. Oak Ridge National Laborator
Saint Paul, Minnesota Date: goctdaer 10, 1579 '

Report oY Irradiation and DBA Testing

Th! irradiation and design basis accident (DBA) tests are conducted,
respectively, in accordance with Bechtel Corp. Standand Specification Coat-
ings for Nuclear Powver 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 fn both A.N.S.1. report N 101.2-1972, Pro-
tecive Coatings (Paints) for Light Water Nuclear Reactor Contaimment
Fa:ilizies, and N 5.12-1974, Protective Coatings (Paints) for the Nuclear
Incussr. The DBA test spray solution and the test conditions are 1isted
in Tables 1 and 2. After both the DBA and the irradiation tests, the
coatings are examined for signs of chalking, blistering, cracking, peeling,
delaniration, 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 (KFIR) 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 U30; combined with aluminum.

The spen+ fue)l assemblies are removed after each 23-megawatt day period.
Irrazizsion is done using the gamma energy from the accumulated mixed
fission products. This more readily simulates conditfons 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 is 1 108 rads/hr.

The fuel assembly fs 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 sezled flange to which fs attached a steel cable and an air outlet
hose. The air inlet s 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 s a stainless steel clad
cadmium tube used as a neutron absorber. This prevents contamination of
the test specimens by induced radiation.

Evaluated
Approved
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. ABRASIVE BLAST TO SSPC-SP10 WITH A PROFILE FROM 1.5 TO 3.0 MILS,

. APPLY THE INDICATED PRIMER TO DESIGNATED AREA OF PANEL. (NO PRIMER IS TO BE
APPLIED TO CENTER SECTION H.)

. ALLOW BARE AREA R TO RUST,

. PHOTOGRAPH PANEL AT THIS POINT.

. POWER TOOL CLEAN RUSTED AREA OF PANEL USING THE CLEAN AND STRIP WHEEL AND/OR
DISC FOLLOWED BY THE ROTO PEEN WHEEL (MANUFACTURED BY 3M COMPANY.)

. PROTOGRAPH PANEL AT THIS POINT. .

. COAT THE PREPARED AREA WITH THE INDICATED TOUCH-UP COATING MATERIAL (TD).

. PHOTOGRAPH PANEL AT THIS POINT.

. APPLY INDICATED FINISH COAT ONTO AREAS A, B AXD B,

0. PHOTOGRAPH PANEL AT THIS POINT.
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1. ABRASIVE BLAST TO SSPC-SP10 WITH A PROFILE FROM 1.5 TO 3.0 MILS,

2. APPLY THE INDICATED PRIMER TO DESIGNATED AREA OF PANEL. (NO PRIMER IS TO BE
APPLIED TO CENTER SECTION H.)

3. ALLOW BARE AREA H TO RUST,

4. PHOTOGRAPH PANEL AT THIS POINT,

5. POWER TOOL CLEAN RUSTED AREA OF PANEL USING THE CLEAN AND STRIP WHEEL AND/OR
DISC FOLLOWED BY THE ROTO PEEN WHEEL (MANUFACTURED BY 3M COMPANY,)

6. PROTOGRAPH PANEL AT THIS POINT.

7. COAT THE PREPARED AREA WITF THE INDICATED TOUCH-UP COATING MATERIAL (TU).

8. PHOTOGRAPH PANEL AT THIS POINT,

. APPLY INDICATED FINISH COAT ONTO AREAS A, B AND B,

10. PHOTOGRAPH PANEL AT THIS POINT,

bl ACTUAL - AVERAGE OF TWO OR MORE READINGS
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SAMPLE IDENTIFICATION

a0
SPECIFIC TEST DESIGNATION

Sample No. Primer/Touch-Up Test Designation
811 Dimetcote €/Dimetcote 6 Radiation & DBA
821 Dimetcote €/Dimetcote 6 DBA
831 Dimetcote 6/Dimetcote 6 Radiation & DBA

841 Dimetcote 6/Dimetcote 6 DBA



'RADIATION TOLERANCE TEST RESULTS




Manufacturer Bechtei/3» Analytical Chemistry Division
Qak Ridge National Laboratory

Saint Paul, Minnesota Date October 10, 1979
Report Number _ TRC-089-03 Page __41 of 8
’
System Tentification? _x_ Steel panel ___Concrete block
6R - Inorganic Zinc o
PT - Inorganic Ziac Touch-Up _-.

No finish

Radiation To1era.nce Test Results

ORNL Master Analytical Manual Method No. 2 0921, Bechtel Corp. Spec. No. CP-951 .
ORNL Log Book No. A 7562; AB-23-9

Initial dose rate 1 x 07 rad/h
Test conducted in x air water

Sample No. Cumulscive dose rate 2 x 10° rads: camments
8il Coatings intact, no defects all areas. “o /21
831 Coatings intact, no defects all amzas. 2 .| 3.

%z = grit blast cleaning; PT = power tool cleaning; SW = solvent wash
cleaning.

Evaluated ' ’

Approved A 2. 44&




DBA TEST RESULTS




Manufacturer

Bechtel/3M

Analytical Chemistry Division

Saint Paul, Minnesota

Oak Ridge National Laboratory

ORNL Log Book No.

A7562; AB-31-9

Date October 10, 1979

R Table 1. DBA solution composition, distilled water
Solution A: 0.28 M boric acid (3000 ppm boron)
Adjusted to pH 10.5 with sodium hydroxide
Solution B: 0.28 M boric acid (3000 ppm boron)
Adjusted to pH B.5 with sodium hydroxide
Table 2. DBA test conditions®
Time J:r;?'(r.';) Pg:f;;‘ Comments
Start Autoclave preheated.
10 seconcs 307 60 Steam injected.
2 minutes 307 60
20 seconds 310 60 Spray solution A added at 310°F.
S-minuts recovery 310-307 62-60
64 minutes 307 60
20 seccngs 282 52 Spray solution B added at 260°F
after draining autoclave.
S5-minuts recovery 282-307 60
167 minuz2s 307 60
15 minytes 307-250 30 Temperature and pressure reduced
via cooling coil.
4 days 250 30 Pressure adjusted with N;.
20 seconds 180 -7 Fresh spray solution B added at
75°F after draining autoclave.
15 minutes 180-200 10 Pressure adjusted with N;.
3 days 200 10
End of test

9The 2bove data are taken from recorder charts on permanent file at ORNL.




Manufacturer Bechtel/3M Analytical Chemistry Division
Oak Ridge Naticnal Laboratory

Saint Paul, Minnesota Date _ October 10, 1979
Report Number __ TRC-089-03 e _8__w_.»
’
System Identification” x Steel panel Concrete block

6R - Inorganic Zinc
PT - Inorganic Zinc Touch-Up
No finish

DBA Tes:t Pasylts

ORNL Mastz= Analytical Manual Method No. 2 0822
ORNL Lcg Book No. A 7562; AB-31-9

Sample No. DBA phase Comments
811b spray Coatings intact, no defécts all areas.
821 spray Coatings intact, no defects all areas.
8315 spray Coatings intact, no defects all areas.
841 spray Coatings intact, no defects all areas.

@GR = grit blast cleaning; PT = power tool cleaning; SW = solvent wash
cleaning.

blrradinted.

Evaluated
Approved
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Manufacturer: Bechte1/IM Analytical Churis‘try Division
Saint Paul, Minnescta S R Y e

Report of Irradiation and DBA Testing

M {rradiation and design basis accident (DBA) tests are conducted,
respectively, in accordance with Bechte] Corp. Standand Specificssion Coct-
ings for Buclecr Pouer Plowss, specs. (P-851 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 ALN.S.I. report N 101.2-9872, Pro-
tesviza Cocsings (Poinea) for Light Wotar Buclecr Recctor Contcimment
Foxilizies, and N 5.12-1574, Protactive Coctings (Poinzs) for the Ruclecr
Inds==y. The DBA test spray sclution and the test conditions are listed
in Tadies 1 and 2. After both the DBA and the irradiation tests, the
coatings are examined for signs of chalking, dlistering, cracking, peeling,
deleriration, and flaking, according to ASTM standards where applicable.
A1l test panels are returned to the coating manufacturer.

The irradiation tests are run using 2 spent fuel assembly, removed
from the High=Flux Isctope Reactor (HFIR) at ORML, as the source of radia-
tion. These fuel assemblies are stored under 20 feet of demineraliZed
wte-. The fuel {s 535 enriched U235 a3 1,0, combined with aluminum.

The spe=t fuel assemdlies are removed after esach T-megawat: day period.
Irra2izsion is done using the gamm energy from the acoumulated mixed
fission products. This more readily simulates conditions arcund a reactor
than does @ cobalt source. Also, the higher gamma activity affords
sherter irradiation time to achieve acoumulated doses. The dose rate four
days afier removal of a fuel ussambly from the reactor is 1 x 10% rads/hr.

The fuel assambly is 20 inches high. A 20-foot long, 3-1/2-inch
diameter pipe, with one end capped, is used for the air {rradiation tests.
The capped end 1s Towered into the four-inch opening of the canter of the
fuel assembly. The opun end, above the water level, is coversd with an *0*
ring sezled flange to which is attached a steel cable and an air outlet
hose. The air inlet is locatad at the bottom of the pipe. The test speci-
mens are connectaed Lo the bottom of the cable and lowered ints the radiation
field. Also at the center of the fuel assembly is a stainless steel clad
cacmium tube used s a neutron absorber. This prevents contamination of
the test specimens by induced radiation.

Evaluated
Approved -
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Sample No.

a1l
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SAMPLE IDENTIFTCATION

SPECIFIC TEST DESIGNATION

M.r/‘l’oucb-llg

Dimetcote 6/Dimetcote 6

Test Dcsimuon
M‘lltﬁ:ﬂ & DBA

Oimetcote 6/Dimetcote 6 DBA

Oimetcote 6/Dimetzote 6

Radiation § [OBA

Dimetcote 6/Dimetcote 6 0BA
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Manufacturer Bechtel/3M Analytical Chemistry Division
Oak Ridge National Laboratory

r Saint Paul, Minnesota Date October 10, 1979
‘ Report Number __TRC-085-03 Poge _S1__of 9
L3
System Identification® x Steel pane! Concrete block
&R - Inorganic Zinc -
PT « Inorganic Zinc Tauch=Up _ -2
No finisn

Radiasion To'lcn.m:t Test Resylts

ORNL Maste+ Analytical Manual Method No. 2 0521, Bechtel Corp. Spec. No. OP-951 .
ORNL Lsg Book No. A 7582; A8-23-5

Initial dese rate 1 « 107 rad/h
Test concucsad in _x air water

 d F.
-
Sample Ne. Cumylative dose rate 2 x 10% rads: comments
e Coatings inmtact, no defecss all areas. ¥ ¢ /-./
es! Coatings intact, no defects all areas. 2 ,[3. -

%37 = grit blast cleaning; PT = power too] cleaning; S = solvent wash
cleaning.



- —



N\

Manufacturer Bechte1/3M

L —— —

Analytical Chemistry Division

Saint Pﬁl , Minmnesota

Date Octoder 10, 1578

ORNL Log Book Neo. A7562; A8-31-9

Cak Ricge National Laboratory

’

Table 1. DBA solution composition, distilled water

Sclution A: 0.28 & boric acid (3000 ppm boren)
Adjusted to pH 10.5 with sodium hydroxide

Solution B: 0.28 ¥ boric acid (3000 ppm boron)
Adjusted to pH 8.5 with sodium hydroxide

Table 2. DBA test conditions®
Ties are (8 (oate) S

sar Autoclave prehested.

10 secones 307 60 Steam injected.

2 minutes 307 60

20 secsrds 20 6C Spray solution A added at 310°F,

S-minute recovery 310-307 62-60

64 miructes 307 60

20 secsnes rd -4 52 Spray solution B added at 280°F
after draining autcclave.

S-minute recovery 282-307 £0

167 minuzes 307 60

15 minutes 307=250 30 Temperature and pressure recduced
via cooling coil.

4 days 20 X Pressure adjusted with Nj.

20 seconds 180 -7 Fresh spray solution B added at
75°F after draining autoclave.

15 minutes 180-200 10 Pressure adjusted with K;.

3 days 200 10

End of test

“The above data are taken from recorder charts on permanent ile at ORNL.
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Manufacturer Bechtel/ ™ Analytical Chemistry Division
Oak Ridge National Laboratory

- Saint Paul, Minnesota Date October 10, 1579
> Report Number  TRC-08S-03 o A
¥
System ldentification® x Steel panel Concrete block

R « Ingrganic Zinc
PT « Inorganic Zinc Touch=Up
No finish

DBA Tes: Pesylts

ORNL Maste= Malytical Manual Method No. 2 0822
ORNL Lo Scek No. A 7562; AB-31-§

Samvle Nc. DBA phase Coaments
~ i’ spray Coatings intact, no defects all areas. -
821 spray Coatings intact, no defects all areas.
l:nlh sprey Coatings intact, no defects all areas.
847 spray Coatings intact, no defects all aruas.

€GR = grit blast cleaning; PT = power too] cleaning; Sk = solvent wash
cleaning.

’!rnﬁm

" . Evaluated



