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Manufacturer: Bechtel/3M Analytical Chemistry Division-

LgatoryRidg a onSaint Paul, Minnesota

s

Report of Irradiation and DBA Testing

Th{ irradiation and design basis accident (DBA) tests are conducted, i

respectively, in accordance with Bechtel Corp. Scandmf 6)ecification coat-
ings for Nuclear Power PZants.. specs. CP-951 and CP-956 (or with modiff-
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 N 101.2-1972 Pro-
to:tive Coatings (Paints) for Light Wat'er Ruolear Reactor Contairunent

~

Peili:ies, and N 5.12-1974, Protective Coatings (Paints) for the Nuclear
Iri stry. 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,
delamir.ation, and flaking, according to ASTM standards where applicable.
All 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 937, enriched U235 as U 0a combined with aluminum.3

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 r e oval of a fuel assembly from the reactor is 1 x los 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.
1

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 spect-'

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

- cadmiisn tube used as a neutron absorber. This prevents contamination of

! the test specimens by induced radiation.

Evaluated , e l b Io-

Approved [ . [ [ h [ b
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( PANEL ID# 811 COATING MATERIAL DFT*

Ameron
A. D6N g

, Ameron
B. _ nan g

/
$ Ameron

T. U. _ n6N g

i - - - - - - - - - - - -
y, None _--

,

O

>H-

o
;

-- - - - - - - _ .

.

A

( ) #

I. ABRASIVE BIAST TO SSPC-SP10 WITH A PROFILE PROM I.5 TO 3.0 MILS.2. APPLY TE INDICATED PRIMER TO DESIGNATED AREA 0F PANEL. (NO PRIMER IS TO BE
APPLIED TO CENTER SECTION H.)

3. ALLOW BARE AREA R TO RUST.
4 PHOTOGRAPH PANEL AT THIS POINT.
5.

PCNER TOOL CLEAN RUSTED AREA 0F PANEL USING THE CLEAN AND STRIP WHEEL AND/OR
DISC FOLIiNED BY THE RCTIO PEEN WHEEL (MANUFACTURED BY 3M COMPANY.)6. PHOTOGRAPH PANEL AT THIS POINI.

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

.

8. PHOTOGRAPH PANEL AT THIS POINI.
1 9. APPLY INDICATED PINISH COAT ONIO AREAS A, 5 AND B.

10. PHOTOGRAPH PANEL AT THIS POINI.

2

6

*
ACTUAL - AVERAGE OF TWO OR mRE REA, DINGS

.

* "'

e SECMTELuw eas anseAzz

| MottlA POWER couPANY
.

Eftm W.VOSTLE NUCLEAR PLANT
1

sea ama. IRA REPAIRABILITY TEST
i

PANELS
i
., mate em snawises seo. ncs
8. enemmes msvu se. cas,nues aus sera e.s m Joe us. sus 811
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(.'ANELIM 831 COATING MATERIAL DFT*

Ameron
A. D6N 3.8

Ameron
.

B. _

D6N 3.8
,%

- ~

Ameron
D6N 3.2T. U. _

y, None- - - - -------- -

,

O
~ > H

>

--- - - - - - - - - -

A
L Q- ) 4

1. ABRASIVE BIAST To SSPC-SP10 WITH A PROFILE FROM 1.5 TO 3.0 MILS.
2. APPLY THE INDICATED PRIMER TO DESIGNATED AREA 0F PANEL. (NO PRIMER IS TO BE

APPLIED To CENIER SECTION H.)
3. ALIDi BARE AREA E TO RUST.
4 PHOTOGRAPH PANEL AT THIS POINI.
5. POWER T00L CLEAN RUSTED AREA 0F PANEL USING THE CLEAN AND STRIP WHEEL AND/OR

DISC FOLI4WED BY THE ROIO PEEN WHEEL (MANUFACTURED BY 3M COMPANY.)
6. PROIOGRAPH PANEL AT THIS POINI.
7. COAT THE PREPARED AREA WITH THE INDICATED TOUCH-UP COATING MATERIAL (TU) .
8. PHCTIOGRAPH PANEL AT THIS POINI.
9. APPLY INDICATED FINISH COAT ONIO AREAS A, 5 AND H.
10. PHOIOGRAPH PANEL AT THIS POINI.

,

t

* ACTUAL - AVERAGE OF TWO OR ) ORE READINGS
.

9

g etcMTEL* -
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s u. sana. ESA REPAIRABILITY TEST
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SAMPLE IDENTIFICATION

AND

SPECIFIC TEST DESIGNATION

1

Sample No. Primer / Touch-Up Test Designation

811 Dimetcote 6/Dimetcote 6 Radiation & DBA

821 Dimetcote 6/Dimetcote 6 DBA

831 Dimetcote 6/Dimetcote 6 Radiation & DBA

841 Dimetcote 6/Dimetcote 6 DBA

,

<
,

;

. _ _ _ . _ _ . . _ _ _ . _ _ . , . _ _ _ ., , _ - . - .__ _ _ , _ _ , . - , -
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Manufacturer Bechtel/3M Analytical Chemistry Division'

Oak Ridge National Laboratory
Saint Paul, Minnesota Dste October 10, 1979

Report Number TRC-0B9-03 Page 41 of 48'

7

System Ide tification" x Steel panel Concrete block

GR - Inorganic Zinc b9
PT - Inorganic Ziac Touch-Up O '.,
No finish

.

~

Radiation Tolerance Test Results

ORNL Master Analytical Manual Method No. 2 0921. Bechtel Corp. Spec. No. CP-951 ,

ORNL Log Book No. A 7562; A8-23-9

Initial dose rate 1 = 107 rad /h

Test conducted in x air water

.

-

Sample No. _Cumul:cive dose rate 2 x 10e rads: ccm ents

# # bl811 Coatings intact, no defects all areas.

831 Coatings intact, no defects all areas. 3 ( 3. 2.-
.

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

Evaluated E./ ,

Approved ..
.
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Manufacturer B;chtel/3M Analytical Chemistry Division
Oak Ridge National Laboratory- .Saint Paul, Minnesota
Date October 10, 1979

ORNL Log Book No. A7562; AB-31-9

Table 1. DBA solution composition, distilled water
,

Solution A: 0.28 # boric acid (3000 ppm boron)
Adjusted to pH 10.5 with sodium hydroxide

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

.

Table 2. DBA test conditions"

Tempera- Pressure ComentsTime ture (,F) (psig)

Start Autoclave preheated.

10 seccnes 307 60 Steam injected.

2 minutes 307 60

20 seconds 310 60 Spray solution A added at 310'F.-

5-minute recovery 310-307 62-60-

64 minutes 307 60

20 seconds 282 52 Spray solution B added at 260*F
after draining autoclave.

5-minute recovery 282-307 50

167 min:. as 307 60

15 minutes 307-250 30 Temperature and pressure reduced
via cooling coil.

4 days 250 30 Pressure adjusted with N -2

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

15 minutes 180.-200 10 Pressure adjusted with N -2

3 days 200 10

End of test

aThe above data are taken from recorder charts on pemanent file at ORNL.

Evaluated W /.

Approved
-

;,

-
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Manufacturer Bechtel/3M Analytical Chemistry Division-

Oak Ridge National Laboratory
Saint Paul, Minnesota Date Oct_ober 10, 1979

Page 41 of 48
\- Report Number TRC-089-03

P

System Identification" x Steel panel Concrete block

GR - Inorganic Zine
PT - Inorganic Zine Touch-Up
No finish .

.

DBA Test Results

ORNL Master Analytical Manual Method No. 2 0922
ORNL Lcg Book No. A 7562; A8-31-9

Sample No. DBA phase Coments
'

811 spray Coatings intact, no defects all areas.

821 spray Coatings intact, no defects all areas.

831 spray Coatings intact, no defects all areas.3

841 spray Coatings intact, no defects all areas.

.

1 .

!

,

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

bIrradiated. |
,

Evaluated / i

2.x /1 zw ',
. .

!' ,,,,o,e.
-
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Manufacturer $ sechtelnN Analytical Chemistry Division
Dak Ridge National Laboratory' saint Paul, Minnesota Data: Octtner 10, 1979-

' 7
. A .

'

Report of Irradiation and DBA Testing'

,

'

Thd irradiation and design basis accident (D8A) tests are conducted.
respe-tively, in accordance with Bechtel Corp. Standard Jpecife*- cass-
inFs far AurZasr Pause PIanse,. specs. CP-951 and CP-956 (or with modifi-
cations as notad in Table 2. DBA test conditions). The tests a:e designed
to meet the specifications set in both A.N.S.I. report N 101.2-1972. Pm-

;

ta=ti=a cas= hips (Psinss) far fight Est'ar AarIacr'2aarter Cantchement

f Es=ils=ses, and N 5.12-4974 Pwsmreise " ;s (Pasass) for the mustaar
i In&s :: j. The OBA 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 esamined for signs of chalking, blistering, cracking, peeling,
i delamination, and flaking, according to ASTM standards where applicable.

All tast panels are returned to the coating manufacturer.
,

1
- The irradiation tests are run using a spent fuel assembly, removed

! fram t$e High-Flux Isotope Reactor (NFIR) at ORNL, as the source of radia-'

g
3

w tion. These fuel assemblias are stored under 20 feet of domineraliied

meta. . The fuel is 935 enriched Usss as Us so combined with al minua. ,

The spes. fuel assemblies are removed after each 23-engawatt day period.,
,

; Irradiation is done using the gamma energy from the accumulated mixed
j j fission products. This more readily simulates conditions around a reactor

than does a cobalt sourca. Also, the higher games activity affords
shorte- irradiation time to achieve accumulated desas. The dosa ra*.a four.

| days after removal of a fuel assambly from the reactor is 1 = 10e rads /hr.
| The fuel assably is 20 inches high. A 20-foot long, 3-1/2-inch

,

diame ar pipe, with one end capped, is used for the air irradiation tests.
The capped and is lowered into the four-inch opening of the center of the

'

fuel assembly. The open end, above the meter level, is covered with an *0"
,

ring saaled flange to dich is attached a staal cable and an air outlet
~ hose. The air inlet is located at the botta of the pipe. The test speci-

; ; mens are connected to the bottaa of the cable and lowered into the radiation
'

field. Also at the canter of the fuel assembly is a stainless steel clad
j cadmiue tube used ns a neutron absorber. -This prevents contamination of.

'

; the test specimens by induced radiation.-

,

Evaluated 4 bA-
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Manufacturer Bechtel/3M Analytical Chemistry Divisim
Oak Ridge Natiemal Laboratory

..

('y Saint Paul, Minnesota Date October 10. 1979
%

Report Number TRC-089-03
page 41 of 48

.

' *
p, .

System Id fication* 1 5 teel panel Concreta block

ER - Inorganic Zinc M
PT - Inorganic Zine Touch-Up ;-(,
No finish

.

~

Radiat1=n Tolerance Test Results

ORNL Mastar Analytical Manual Method No. 2 0921. Sechtel Corp. Spec. No. CP-951 ,

ORNL L q Book No. A 7562; As-23-9

Initial dose rate 1 = 107 radA i

Test condue:ad in x 'air _uster
.

I
. .- . ..s . -

,

Sample Nc. Camulative dose rate 2 = los rads: casetts - -

- 811 Castings intact, no defects all areas. E# Nl
,

!

831 Coatings intact, no defects all areas. ?, y 3 7 -
-

i.

"5R = grit blast cleaning; FT = power tool cleaning; SW = solvent wash'

cleaning.

.

Evaluated M ,

L i ,< -

Approved
_

_ _

.

.

.
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Manufacturer Bechtel/3M Analytical Chemistry Division.

# ' " "" "* U
.

'

*- Saint Paul, Minneseta
Data October 10, 1979

|

(}.| - OmL Log Book No. A7562: AB-31-9 |

.

Table 1. ORA solutim camposition, distilled water .'.
, ,

,

solution A: 0.28 m boric acid (3000 ppm boran)
Adjusted to pH 10.5 with sodium hydracide

solution 8: 0.28 # boHc acid (3000 ppm boron)
Adjusted to pH 8.5 with sodium hydroxide

1,

| Table 2. DBA test conditions" |

|

Tausem- PmssumTime Ocamentsture ( F) (psic)

Start Autoclave preheated.
10 secanes 307 60 5taan injected.
2 minutes 307 60

g 20 sec=nds 310 60 Spray solution ,A,added at 310*F.
* 5-minute recevery 310-307 62-40 |

"

.

64 minutas 307 60

20 sec:nc:s 222 52 Spray solution B added at 250*F - '

after draining autoclave..

5-minuts recovery 282-307 A0 .,

| 167 min:. as 307 60

15 minutes 307-250 XI Temperature and pressure reduced.

via cooling coil.
4 days 250 30 Pressure adjusted with Ns-,

20 seconds 180 --7 Fresh spray solution 8 added at
75'T after draining autoclave.

15 minutes 180-200 10 Pfsssun adjusted with Ns.
3 days 200 10

.

End of test

*The above data are taken from recorder charts on permanent file at GINL.

, . I.( Evaluated /

/ /fMdI.>A,,rwed
.
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Manufacturer 'sechtelnM Analytical Chemistry Division
Oak Ridge National Laboratory

w Saint Paul, Minnesota Date October 10. 1979

Page O W # i''

Report Number TRC.089-03-

.
,

p .-
.

System identification" 1 5taal panel Concrete block

8R - Incrganic Zinc
PT - Inorganic Zinc Touch-Up
No finish

*
.

.

DBA Test Results

GtNL Masta- Analytical Manual Method No. 2 0922
(RNL Lag Ecok No. A 7562; AS-31-9

Sannle Mc. DBA phase Cannents

Coatings intact, no defects ak1 areas. -
~

' h '

811 spray
,,

821 spray Coatings intact, no defects all areas.
t

831- spray Coatings intact, no defects all areas. - -

841 spray Coatings intact, no defects all armas.
.

.

.

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

IIrradiated.

Evaluated _ ,e
| .
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