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Report of Irradiation and DBA Testing

M irradiation and design basis accident (DBA) tests are conducted,
respectively, in accordance with Bechtal Corp. Standard Speci fiestion Coat~
ings for Buclecr Pouer Plorts, specs. CP-351 and P-956 (or with modifi-
cations as noted in Table 2, OBA tast conditions). The tests are designed
to meet the specifications set in both A.N.S.1. repe~t N 101.2-1972, Pro-
acﬁbadanﬁqa(ﬁiﬂn)fa-&kh:ﬂniPMMLmr!uzﬂn-&m:dnun:
Fosilizies, and N 5.12-1974, Protsctive Coatings (Points! for the Buclec
Inggey. The UBA tast spray solution and the test conditicas are 1{sted
in Tables ! and 2. After both the 0BA and the {rradiation tasts, the
cratings are examined for signs of chalking, blistering, cracking, peeling,
delaxiration, and flaking, according €2 ASTM standards where applicable.
All tass panels are returned to the csating manufacturar.

The irradiation tasts are run using 2 spent fuel assamdly, removed
from the High=Flux [sotope Reactor (HFIR) at CRML, as the source of radia-
tion. These fuel assemblies are stored under 20 feet of gemineralized
water. The fusl is 935 enriched U33% as Uy0y combined with aluminum.

The spen= fuel assemblies are removed after each Z-vegawatt day period.
Irragiasisn {s done using the gamma energy from toe accumulated mixed
fission preducts. This more readily simulates conditions around a reactor
than does a cobalt scurce. Also, the higher gamma activity affords
shortar irradiation time to achieve accumulated doses. The dose rats four
days after revoval of a fusl assambly from the reactor is 1 = 108 rads/hr.

The fuel assambly is 20 inches high. A 20-foot long, 3-1/2-inch
diameser pipe, with one end capped, is used for the air {rradiation tastis.
The capped end is Towersd into the four-inch opening of the canter of the
fuel sssembly. The open end, above the watar level, is coversd with an “0°
ring sazled flange to which is attached a steel cable and an air outlet
hose. The air inlet 1s locatad at the botiom of the pipe. The tast speci-
sens are connected to the bottom of o> cable and lowered into the radiation
field. Also 2t the canter of the fuu assemdly is 2 stainless steel clad
cadnium tube used as a neutron absorber. This prevents contamination of
the test specimens by induced radiation.
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DBA AND RADIATION TOLERANCE

TEST PANEL PREPARATION DATA
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SAMPLE IDENTIFICATION

N0

TEST DESIGNATIO!

Primer/Touch-Uo

Oimetcate 6/0imetcote 6
Oimetcote §,'Dimetcota &
Ofmetcate §/0imetcote §
Oimetcote §/Dimetcate 6

Test Designaticn

Radfation & QBA
0BA
Radfation & OBA
08A




— . — el S a—— - ——— il . vt . S— . . - Salams s g S

RADIATION TOLERANCE TEST RESULTS




Bechtal/M : Analytical Chemistry Division
Cak Ridge Natiomal Laboratory
Saint Paul, Minnesota Date October 10, 1979

Report Number __ TRC-089-03 Page __41 of 48

'

System ldentification® x _Stael panel Concreta block
&R - Inorganic Zinc -z

PT - Incr;unc line Tauch=Up _-<

No finish

Radfation 701073.?162 Test Results

ORML M2ste+ Analytical Manual Method Ne. 2 0821, Bechtel Corp. Spec. No. P-351
ORNL Las 3cok No. A 7S&€2; A8-23-5

Initial decse rate 1 « 107 rad/h
Test concucsed in _x afr water

Camulative dose rate 2 » 108 rad-: comments

/ ¢
Coatings intact, no defects all areas. Y 7/~ J

Coatings intact, no de.ects all areas.

@32 = grit blast cleening; PT » power tool cleuning; SW = solvent wash
cleaning.

Evaluated

Approved ,,/T_/L:




0BA TEST RESULTS
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Manufacturer  Bechtel/3M Analytical Chemistry Division
T Oak Ridge National Laboratory

Saint Payl, Minnesota _____  paee  October 10, 1979

ORNL Log Book No. ___A7S62; A8-31-9

’ 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 ¥ boric acid (3000 ppm boron)
Adjusted to pH 8.5 with sodium hydroxide

Table 2. DBA tast conditions®

T  ewere Pl Caments

stars Autoclave preheated.

10 sacones 307 60 Steam injected.

2 minutes 307 §0

20 sacsnds 30 60 Spray solution A added at 310°F.

S-minute recovery 310-307 6250

64 minusas 307 60

20 secsnes 2 52 Spray soluticn B added at 250°F
after draining autoclave.

S-minute recovery 282-307 50

167 minyz2s 307 60

1§ minutas 307-250 30 Temperature and pressure recuced
via cooling cail.

4 days 251 30 Pressure adjusted with Nj.

20 seconds 180 -7 Fresh spray solution 8 added at
75°F aftar draining autoclave.

15 minutas 180-200 10 Pressure adjusted with Xj.

3 days 200 10

End of tast

“The adove data are taken from recorder charts on permanect file at ORNL.
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Mamsfactursr Bachtel/™

Saint Paul, Minnesota
Report Number TRC-089-03

’

System Identification® x Steel panel

&R - Ingrganic Zinc
PT « Inorganic Zins Touch-Up
No finish

DBA Test Pesylts

ORNL Masta= Analytical Manual Method No. 2 0922
ORNL Locs Scok No. A 78562; A8-31-9

Sample No.

81 ‘lb Coatings intact,

821 Coatings intact,
Coatings intact,
Coatings intact,

%R = grit blast cleaning;
cleaning.

’Irndutnd.

Evaluated

Amalytical Qemistry Division
Oak Ridge National Laboratory
Date October 10, 1979

Page 4

of 48

Caments
no defects all
no defects all
nc defects all

no defects all

cleaning; SW =

Concrete block

solvent wash




RADIATION AND 0BA TESTING

OF DIMETCOTE 6 REPAIRED
AND TOUCHED UP WITH
OIMETCOTE 6
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STATEMENT FROM OAK RIDGE

ON PRCCEDURES USED IN THEIR EVALUATION




TXX-4201
06/22/84

Allegation No. 5

Procedure No. CCP-30A, Rev. 2, page 2 of 13, paragraph 1.3.1 allows

application of Carboline 305 over the primer Dimetcote 6 by Ameron.

system been ualified?

the term "Carbol 305" used in the allegation

carboline.

Carboline's Phenoline 305 over Ameron's

qualified for DBA. (See Carboline

or Contractors

Not Applicable
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August 11, 1978

Testing Project: Q1684
FINAL REPORT

STBJECT: LOCA; Amerccat D-§/Phesnoline 303 an:.sn and the Comanche Peak
FSAR LOCA Curve

ErENC: Comanche Peak Nuclear Staticm; Mr. Dom Suttog; Mr. Keith Falk;
Mr. Dan W. Mc3ride; Testing Project 01651

PURPOSE : To detarmine the performance of lc Amercoat D-6/lc Phemoline 303
Finish when exposed 7o the Comasche Peak Staam Ilectric Statiom,
TSAR LOCA curve and evaluated according to ANSI N101.2-1872,
Secticn 4.5 as interpreted by Carbolize.

Aftar the seven days of the Comanche Peak FSAR LOCA curve, tle
followving exhibit an acceptable perforzancs: .

-

Svstam Primer Cure
B e ———— e e

1,2 lc Amercoat.D-6 17 days at 67=-79°F (18-26°C)
lc Phencline 305 Finish and 53-88% R.E.

3,4 lc Amercoat D=6 17 days at 95-100°F (35-38°C)
lc Phesclizne 305 Finish and 10C% R.A.

A) Test Couvens

Size: 2" x 4" x L/4" Ceztified ASTM A36 Steel
Surface Prep: Gritblasted to SSPC-SPS5~43
Abrasive Media: GFE #50 grit (Cleveland Metal Abrasives, Izc.)

Svstems Testad Batch Numbers Dry Fila Thickness

lc Amercoat D=6 1503310 2.5 = 3.5 mils
(cured iz Cure Cabizet¥) 15032190

lec Phenclize 305 Finish 780427 e = 8.6 mils
6M3959M

.2 =ll.l mils

lc Amercoat D=6 1503310 o o= 3.3 mls

(cuzed in High Bumidity 1503210

Drumt)

lc Phenoline 305 Finish 7BOA2T™ 6.7 = 5.6 mils
63959

-
/

.3 = 8.0 mals

*Cu.n Cabinet is at ambient temperature but, bas bumidicy contzolled
fzom S50% to 90% R.H.

(‘ #*High Bumidicy Drum 4s at 100°F (238°C) and 100" R.H.
ngj From the Cartoline Research & Development Labontory
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(1\ LABORATORY TEST REPORT
o 3\

: " August 11, 1978/Page 2
Testing Project: 01684
FINAL REPORT

PROCEDURE: (Comtinued)

€. Cure Schedule

1,2 Amercoat D=6: 17 days at 67-79°F (19-26°C) and 53-88%
Relative Humidicy.
Phenoline 305 Finish: 18 days at 71-80°F (22-27°C) aad
55-70% Relactive Humidirty.
Asercoat D=6: 17 days at 95-100°F (35-38°C) and 1001
Relative Humidity.

Phenoline 305 Finish: 18 days at 71-80°F (22-27°C) aad
§5-70% Relative Humidity.

Exposure

Texas Utilities Generating Compancy, Commanche Peak Steam
£lectric Statiom, FSAR Figures 6.2.1-1 and 6.2.1-2.

1. Tize/Temperature/Pressure Profile

rg' raturs Pressure Soray Comdition

seconds  260°F (11S°C) 4 peia ’ Statie
1S mins 270°F (132°C) S8 psia Dynamic
hour

215°F (l02°C) 34 psia Dynamic

mins.
15

hour . T
7

215°Y-130°F 34~10 psia Dynamic
(102°C-51°C)

(Note: This is the theorstical curve supplied by Comanche Peak. It vas
folloved as closely as possible with the LOCA apparatus available at

Carboline Company. Please refer to the recorder chart (L115-129) for
exact canditions of LOCA profile.)

2. Spray Seluticm

xz)o3 (2000 ppm as Boron) iu deionized water.
pH = 8.5 -~ 10.0 (NaOE added to adjust pH).

GRADING PROCIDURE:
The tast coupciu vers evaluated for performance in the following areas:

1) - Macerial flaking off .
2) _.Delamination betwesn coats and/ot peeling

k From the Carboiine Resesrch & Oevelopment Labontory
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Testing Project: 0l634
FINAL REPCKT

GRADING PROCITURE:  (Comtiued)

3) Blistering of the topcoat
4) (halking of the coating
$) Ezcessive crackiag

Grading procedures specified im Report N101.2 = 1372 of tle Aserican
Natiomal Standards lastituze-Protective cocatiangs for Light Watar Nuclear
Reactor Contaioment Facilities:

-

4.5 Methods of Examining and !vtlua:‘% the Exposed Test Specimens

dynamic and/or static elava tesperature-pressure and irradiacion
test panels shall be evaluated withiz 2 bours aad again after 2 veesks after
removal from the test chamber for the following surfice defects: flakiag,
delamization and/or peeling, blistering, and chalking. Defects listedsin
Subseczicns 4.5.1 through 4.5.4 shall be dealt with as follows:

4.5.1 Flakicg. ASTM D772, Evaluating Degree of Resistancs to Flakiag
(Sealing) of Exterior Paists, Part 21, American Society for Testiag aand
Matarials, Philadelphia, Pa. 19103. Flaking shall sot be pemmitzed.

4.5.2 Delamigation and/or Peeling. Delaminaticn azd/or peeling shall
2ot be pezmittaed.

4.5.3 Blistering. Blistaring shall be limited to a few, intact blistars,
Siza Neo. &, ﬂ D714, Standard Method of Evaluating Degree of Blistering

of Paints, Part 21, American Society for Testiag and Materials, Fhiladelphia,
Pa.~ 19103. The mmber 2nd the size of blisters sball be recorded.

4.5.6 Qhalling. ASTM D659, Stamdard Methed of Evaluatiag Degree of
Resistance to Chalking of Extevrior Paimts, Part 21, American Sociaty for
Testing and Materials, Philadelphia, Fa. 19103. EHeavy chaliuing shall
got be permitted.

Agy other chaages in cciung properties vhich are cot also associated witd
the separatiocn, or the ralease, of coating from tie substrate shall 3ot be
& cause for resjection.

From the Carboline Ressarch & Develcprmant Laboratary
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mgoaéma’v TEST REPORT
d \ § S * . *

- August 11, 197%/Page &4 \

Tasting Project: 01684
FINAL REPORT

ANSI N101.2-1972 Criteria
(As iatarpreted by Carbolicze)
Maxizum Degree of Failure Allowable

Flaking ASTM U772 10 (Noae)
Delamination or Peeling Noze

¥Biistering ASTM D714~56 14 Blister Deasity
Noue

*NOIE: A blister is not Few

intact vhes it has resulted Hedium

in cocating being separatad Hedium=-Jease

frzom tle tast coupen.

Chalkiag ASTM D659 8 (Light)
NOIE: Flaking, blistesing and chalking are all evaluated according to ASTM

Standards, with a rating of 10 imdicacing that oo failure vas
observed {2 the specific grading area.

, L From the Carboline Ressarch & Development Laboratory
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'..'quel Identification Dry
and Fi)m

'-tﬁc:Coallug Systom Thickness Flaking

bcl--lal-
tion or
Peeling

Blisterihg Chalking

v —

Other
Perfoimance

Charscteristics

—— e —

Pcr(alpqpt‘ |

Evalyaljon.

_i- -——

" x.
. iA‘ 1c Asercoat D-6
= (Primer Cure 51-88% R.W.

'}\Fg:.-lc Phenoline 305 Fiaish 6.5 mils
i, T 10.0 wils

3.5 wils 10

Hone

Hone 10

i
Acccplahlcl
:
|

et ——

¢ ililc.h.ctcool n-6

3.0 mils

Primer cure 53-88% R.N.)
BIRL 1c Phenoline 305 Finish

h §

of =1 R

6.2 mils
5.7 alls

#4 Few Intact

Acce, )hlc;

f;\ i

..' -
T 2A% lc Amar ... T @ 2.8 mils
; (Primer cure 53-88% R.M.)

:.3i1§. lc Phenoline 305 Finish

4 .
§

7.7 mila
16.5 mils

Accoptable

|

|
i

s 2

.i. 202 )¢ Amercoat D-6
(Primec cure 5)-88% R.1.)
%lc Pheaol ine 305 Firish

g’ te

2.5 wlie

8.6 aiis
.1 il

#4 Few lntact

Acceplabld

:f? JA* ¢ Amercost N-6 2.4 milse
S; _(Primer cwre 100% R.M.)

g4 ';, lc Phersitoe 305 Fialsh

f'erl|lc Amarcost D-6
B0 (Primar cure 1001 R.M.)
WY 1c Phenoline 205 Finish

._"'§ -~

ACCﬁz:’blc;

s

Acceplablg

L ki
{ =

B3 4A*  Ic Amercoat D-6
s s (Primer cure 1001 R.N.)
5'-?}jf lc Phenoline 305 Finlsh

if}a""’

Acceptabld

IS~ 48 'Ic Amercoat D-6

P (Primer cure 1003 R.N.)
3.1 r i, 1c Phenoline 305 Finish £.9 nila
1 o - IREUD

- ———— . ————— . S———

Acceptablq

|
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and Film

Coalla. Systcem Thickness Flaking

Delamine-
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Peeling

Blistering Chelking

Other
Ferformance
Charscleristics

‘cc sble Pecrformance 10
# ANS | 'I.l 2-1972, Section 4.5,
Arginterpreted by Carboline
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Testing Depariment

N/ CIM/ DML/ POL/HDT

ol Bp

,.
PPN sty

- .y

g n,-'.- PSRN TR

None #4F to 81D

Hicheel D. Tellor
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TECHNICAL REPORT

NUMBER
#495-81

TITLE

Nutec 11S/Nutec 1201
Nutec 11S/Nutec 11l/Nutesc 1201
Radiation Tolerance,
Dasi Basis Acci = Testing (ORNL)
‘- 3R s (O

Company Knowledge

CUSTOMER

Submirtted by: Gerald E. 14
A5p pavend ”:%?M
. ..

Date: June 10, 1981

SOUTHERN IMPERIAL COATINGS CORPORATION, INC
P. 0. Box 29077, - New Orleans, Lowsana 70189
Phone: (504) 254.1433
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The purposs of this tast is to.evaluate the performance of Nutec
115 applied ac film thicknesses of .020-.115" under design basis
accident conditions specified for che South Texas Project. The
effects of various mixing techniques and compressed air cleaning
are also studied.

BACKGROUND :

The six tes: specimens were included in the South Texas Project

tast to generate data on Nutec 115 at film thicknasses higher than
the currently qualified 35 mil. maximum DFT imposed in Service

Lavel 1 areas, to comply with the newly revised STP test require-
ments and to provide data on surface preparation other than abrasive
blasting.

SUMMARY : .

All six specimens exhibited no defects when subjected to the STP
design basis accident conditiomns (291°'F., 70 PSIG). Twe of the
specimens wveres irradiaced to 2x10° rads; radiacion tolerance vas
excellenc.

Concrete coupons, measur g 2xéxl",' vere coated as described in
the attached panel preparation sheets. On coupons A32,A34, and
A38, Nutec 11S vas applied at various fila thicknesses and in 1-3
coats. Some faces also received a tight coat of Nutec 1l.

Coupous A78,A83, and A8S5 vere coated with Nutec 11S and Nutec 11
which had either been hand mixed with a spatula or with a Cowles

., mixer. One face of each coupon received no Nutec ll. Therefore,

the coupons iz both sets reprasent both the Nutec 115/11/1201 and
the Nutec 115/1201 system.

The test specimens were submitted to QOak Ridge Natiomal Laboratories,
Coupons Al2 and A83 were irradiated to 2x108 rads; all coupons

were DBA tested per the South Texas requiremancs, with maxisum
temperature and pressura, of 291°F. and 70 PSIGC, respectively.

(See attachment summary)

Rafer to the attached ORNL statement for a description of the
tasts performed. ;

RESULIS:

Refer toc individual ORNL results sheets. DA

Coupon No. Irzadiacion Resulcs
A32 No defects
m "
A8
A78
283 Yes
A8S No

ol
FEES
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Technical Report #495-81

CONCLUSION:

At the LOCA conditions simulated in this tesc, the Nutec
concrete system performed satisfactorily:
A) Without Nutec 11 (Nutec 115/1201)
) AL Nutec 115 thicknesses of .020-.070" (one coat)

At Nutec 115 thicknesses of .040-.11l5" (two-three
coats)

At Nutec 1l thicknesses of 1001-.010"
At Nutec 1201 thicknesses of .003-.012"
Regardless of dispersion speed (mixing)

G) Over various prepared surfaces

e la bl .

The date demcnstrates that both the 115/11/1201 and 115/1201
systems met the acceptance criteria of ANSI NS.12 and ANSI
N10l.2, vhen subjectad to & radiacti exposure level of
2x108 rads and DBA conditions of 291°F and 70 PSIG.

This report should be revieawed in comjunction with Imperial's
technical report #505-41, which describes the results of a second
DBA tast series on the Nutac concrete coating systam.




Surface Prep.

15/1201 { 70 (11S8) ZxLOa rads
115/118/1.201 | (118)

e—————— _..._44

Broomed surface 115/1201 (11S) | No radiatiom

vas abrasive 118/11/1201 (118)

blasted; all 118/115/1201 (118)

other surfaces 118/118/118/11/1 . (118)

wver® stoned foll i | ;

ed smpressed 118/11/1201 ‘ (115) | No radiacicc

| air cieaning. 118/118 1lf12CJ (118)
118/118/1201 » (118)

118/11/1201 (118) | No radiaciecn [4#11S & #11
] 1l) ware hand
Srocmed surface > mixed.
wvas abrasive !
bl all ‘ a 8 . »
;¢ 118/11/1201 < ~ | 0118 & 011
ather surfaces |18 ¢11y | | vere hend
were vire g
s b J mixed.
brushed follow~ |
| ed by comprass~ R s ¢ | : -
I o i 118/11/1201 ) | | #115 and #11
ed air cleaning. - lvess sized
on a Cowles
dissolver.

-
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Manufacturer: Imperial Analytical Chemistry Division
Oak Ridge National Laboratory
New Orleans, Louisiana .Date: May 26, 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 Standard Specification Coatings for Nuclear Power Plants (or
with modifications as no t'%"m' Table 2, UBA test congitions). Ihe tests are
designed to meet specifications set in Dboth ANSI report N 101.2-1972,
Protective Coatings (Paints) for Light Water Nuclear Reactor Containment
Facilities, and N 5. 574, P : -
[ndustry. The DBA test spray solution and the test Cond c
YabTes i’ and 2. After both the DBA and 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 to the coating manufacturer. .

The irradiation tests are run using a spent fuel assembly, removed from
the High-Flux [sotope Reactor at ORNL, as the source of radiation. These
fuel assemblies are stored under 20 ft of demineralized water. The fuel is
93% enriched U-235 as U30g combined with aluminum. The spent fuel as-
semblies are removed after each 23-megawatt-day period,. Irradiation is
done using the gamma energy from acpumulated mixed fission products. This
g more readily simulates conditions around a reactor than does a cobalt
I source. Also, the higher gamma activity affords shorter irradiation time to
a achieve accumulated doses. The dcsg rate four days after removal of a fuel

assemdbly from the reactor is 1 x 10° rad/h.

The fuel assemdly is 20 in. high. A 20-ft-long, 3-1/2-in.-diameter
pipe, with one end capped, is used for air irradiation tests. The capped
‘end is lowered into a 4-in. opening at the center of the fuel assemdly. The
open end, above water level, is coverad with an Q-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. Test specimens are connected to the
bottom of the cable and lowered into the radiation f.eld. Also at the
center of the fuel assembly is a stainless steel-clad cadmium tube used as 2
neutron absorber. This prevents contamination of the test specimens Dy
induced radiation.

{
Eval uated

Approved I{L/' ' A
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Manufacturer: Imperial

Analytical Chemistry Division

Oak Ridge National Laberatory

New Orleans, Louisiana Date: May 26, 1981

ORNL Log Bock No.

A9675, _ AS-S5-1

Table 1.

DBA solution composition, distilled water

Reagent

Concentration

Boric acid, H3BO3
Sodium hydroxide, NaOH

0.28 &
Required to adjust pH to 9.5

Table 2. D0BA test conditions

Temperature Pressure
Time (°F) (psig) Comments
Start 150 ' Autoclave preheated.
10 min 150-291 Steam injected at 260°F.
2C min 291 70 Pressure maintained by relief valve.
45 min 291-260 '
80 min 260 39 Pressure adjusted with N,.
120 min 260-220
180 min 220 20
210 min 220-160
2ln 160 5
104 125 2 Placed in fresh spray solution in
constant temperature bath,
End of test

Eval uat;d/lZ/,«./\ /M

Approved / 7— Mv\
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Q}mu 70 AE TESIID: mum' it
< TYPE SUBSTRATE: Concrete

TEST PANEL PREPARATION DATA

Size: 2. x 4. x 2

- b

. SURFACE PREPARATION (Describe): _Carborundum stome used to remove high lighrs and logse t

particles; broomed surface blast swept to remove efflorescence. Cleaned wizh 100 2saif com=
pressed air
. TRODUCT DATA: SAMPLE NO.(s): _A-32
. DATZ AND TDME CURING COMPOUND OR PRIMER APPLIED: _ N/A
PRODUCT APPLICATION CONDITIONS THICKNESS TIME & DA
QAT  PRODOCT CODES BATCE 4 METEOD R/M(*F)TR.E. (ins.) APPLIED
Nutec 11S  2519/2530/2517 Squeegee 66°F/532 e 2/4/81
3:00 p.3.
Nucel 11s 2519/2530/2517 Squeegee 60°F/852 > 2/5/81
9:00 a.nm.
Nutec 11S  2519/2530/2517 Squeggee 64°F/552 aww 2/9/81
(:L/ 9:30 a.m.
P Nutee 1201 9772/1959 Spray 73°F/522 - 2/16/81,3:0¢
enisiy i PO PPV PO TN T . 4
Sice 1 max. | .060-.070 a01=_0ns "3
1 Sige 2 min. | .040-.050 A03- nac ‘ . :
Side 3 .010-.020  }.030~.040 003-.00¢ R
Side & .010-.020 .030-.040 _003-.008 | broomed surfac

TOTAL DEY FILM THICKNESS RANGE - Side 1.063-.075 ' Side 3 .043-.065

TURING CONDITIONS:

“EST PROCEDURE:

Side 2.043-.033

Side 4 .044~.074

& .G PERFORMED BY:

o W ot

ABIENT TE®. _J0-a0 °F  REL. SMIDITY _ 45-65
MINTMOUM CURE 7 DAYS
DaA and Rad
ORINL DATE TTED 4-28-81
uymmvmm ‘
495-81

TEST REPORT NO.

- — — — - -
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TEST PANEL PREPARATION DATA

(z/'mc:m EE TESTED: Nutec 11S/Nutec 11/Nutec 120), Nuter 115/SNutec 1201
-.;- TYPE SUBSTREATE: Concrete ‘ Size: 2 x4 x 2

SURFACE PEEPARATION (Describe): Carborundum stone used to remove high lighrs and lones

particles; broomed surface blast swept to remove efflorescence. Cl sioh 1 |

prassed air

PRODUCT DATA: SAMPLE NO.(s): A-34

DATZ AND TIME CURING COMPOUND OR PRIMER APPLIED: N/A

PRODUCT APPLICATION CONDITIONS THICXNESS TRME & DA
QAT PRODUCT CODES BATCH / METECD R/M(*P)ZR.H. (ins.) APPLIFTD

Nutec us 2519/2520/2517 Squeegee 66°F/532 2/4/81

3:00 PR
Hutec 118 2519/2530/2517 Squeegee 60°F/852 2/5/81
9:00 a.m.

Nutec 2519/2530/2517 Squeeges 62°F/552 2/9/81
9:30 a.n.

Nutec 2476/2102/2444 Squeegee 62°F/432 2/13/81,2:00

Sutec 9772/1959 Spray 73°F/522 2/16/81,3:00

FIILM THICKNESS

fins.) 11 vk

TOP VIEW QF

Side 1 Min,

Side 2 . . .001-,004 .003=-.,005

Side 3 Max. |- ' .030~.040 .030-., 040 .001-,004 .003-.00

Hunbcrid and
Side & ,020~.035 .030-.040 .003=, brocaoed surfac

TOTAL ORY FILM THICINESS RANCEZ - Side 1 .623-.030 ‘Side 3 ,086-.124
Side 2 .029-.049 Side 4 .053-.080

URING CONDITIONS: AMBIENT TEMP.  70-20 ey  REL. SOMIDITY  45-65

MINDMM CURE 7 DAYS

DATEZ SUBMITTED 4-28-3l

e Gl & el
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TEST PANEL PREPARATION DATA

. TYPE SUBSTRATZ: Concrets

.‘:Z/m 70 AZ TESTED: _Nutec 11S/Nutec 11/Nutec 1201 . Nutec 115/Nutec 1201

Size: 2 x4 322

.. SUEPACT PREPARATION (Describe): _Carborundum stone used to remove high lighces and logse !

particles; broomed surface blasc swept to remove efflorescence. Clesned wiih 100 oai come
prassed air
. PRODUCT DATA: SAMFLE NO.(s): A~ 38
‘. DATE AND TIME CURING COMPOUND OR PRIMER AFFLIFD: !/é
PRODUCT APPLICATION CONDTTIONS  THICKNESS TIME & DA
DAT  PRODUCT  CODES MTCH ¢ METEOD AMCTTE.  _ (ine) ~ __APFLIND
Sutec 11S  2519/2530/2517 Squeeges 66°P/532 o 2/4/81
3:00 P-®
Nutec s 2519/2530/2517 Squeegee 60°F/852 il 2/5/81
9:00 a.a.
Nutec s 2519/2530/2317 Squaegee 62°F/55%2 e 2/9/81
- o 9:30 a.m.
J Nutec u 2476/2102/2444 S.quugu 62°F/432 dadaded 2/13/81,2:0C
Nutec 1201 9772/1959 Spray 73°F/522 wravaaw 2/16/81,3:0C
FIILM TEICKNESS TOP VIER QF
<) 118 * 116 #w 118 wwn 11 wwww 11201 swwww couPas
Side 1 | min. .030=.045 .001-.004 | .003-.005 | ™3
“ 2
2 ax. .025-.030 ,030~,040 ,001-.004 ,003-,005
Side 2 1
.025-.030 .030-.,040 .003-,008
Stde 3 4 Bubered and
Side & .025-.030 .030-.040 .003=.105 broomed surfac

TOTAL DEY FILM THICKNESS RANCE -~ Side 1 ,034~,054 ' Side 3 .058-.075

Side 2.059-.079 Side 4 .038-.07S
AMBIENT TEMP. _ 7080 ey  REL. EUMIDITY _43-6% z
MINDMM CURE 7 DAYS
CBA

DATE SUBMITTED 4-28-81

APPROVED

TEST REPORT NO, 495-81
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TEST PANEL PREPARATION DATA

e e e e e e e e e . e . e e .

Nutec 11lS/Nutec ll/Nutec 1201, Nutec 115/Nutee 1201

2. TYPE SUBSTRAIE: Soncrece

SIZB: 2" z24"x2*

3. SURFACE PREPARATICN (Desczibe): Blast swept on broomed surface =o remove efflorescence;

femaining faces wire brushed and blown down with 100 psi compressed air o remove dust and
loose concrete.

4. PRODOCT DATA: SAMPLE NO.(s): A=78

S.. DATE AND TIME CURING COMPOUND OR PRIMER APPLIED

PRODUCT APPLICATION CONDITIONS THICOKNESS TIME & OAT
AT PRODOCT cooes BATCH # METEOD R/M(°TIAR.E. * (ins.) APPLIED
Nutec 11s* 2519/2086/2516  squeegee /7 See below 3-27-81
Nutec 11® 1476/2683/2444  squeegee 73/64 . 4-2-81
Nutec 1201 2606/2607 spray 69/51 . 4=6-81
{"\..'. 5
TOP VIEW QF
Fax mﬁ?” Nutee 11§ Nutee 11 Nutee 1201 $ coupon
Side 1 .020-,030 ,006=,010 .008=,012 ,034=,052 ,_:_"
2 .020=, 030 ,008=,0 .028=,04
Side M b ! i2 028 2 2
F 3 .020-,030 .006=,010 .008=,012 .034-,082 ,
Side 4 ,020-.030 .006=,010 .008-,012 .034~,082 Numbered and
.« Ccmouc CONDITICNS: AMBIINT TEMP. 65-80 °r m=. FROESITY  45-90 “
- -MINTMOM CURE 7 DAYS
- TEST PROCECURE: ___ oma
« TESTING PERFORMED BY: QRNL CATE SUBMITTID 4-28-81

*Hand mixed

TEST REPORT NO:

—— W xm,

495-81
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TEST PANEL PREPARATION OATA

:_ TO BE TESTED: __ Nutec 11S/Nutec 11/Nutec 1201 , Nucec 11S/Nucec 1201
2. TYPE SUBSTRATEZ:  Concrets SIZE: 2" x 4° x 2°

. 3. SURFACT PREPARATICN (Describe): Blast swept on broomed surface =o remove o!!loznggﬁn

remaining faces wire brushed and blown down with 100 psi compressed air to remove dust and

locse concrete.
4. PRODUCT DATA: SAMPTE NO.(s): A=83
smmmmxmmmnmmm N/A

PRODUCT " APPLICATION CONDITIONS THICNESS TIME & DATY
AT  PRODUCT cones BATCH ¢ METEOD R/M(°TIVR.E. ' (ins.) APPLIED
Nutec 11S*  2519/2086/2516  squeegee 7173 See below 1-27-81
Nutec il 2476/2683/2444  squeegee 73/64 " 4-2-81
Nutec 1201 2606/2607 spray 69/31 = 4=6-81
. N
(L)
y  TOP VIEW QF
s X Nutec 115 Nutec 11 1| Nutec 1201 M couras
Side 1 020=,020 | ,006=.010 082,012 20342,032 r_, ‘
‘m‘ 2 m™n. .020'.030 .OO.-IOLZ ‘M‘ 4 2
Side 3 " .020-,030 .006=,010 .008~,012 .034-.082 L*__
Side 4 .020-.030 .006=,010 .008-,012 .034=,052 and
i brocmed surfacs.
1. CURING CONDITIONS: AMBIENT TRMP.  65-80 %F AL, HOMISITY  45-90 )
MINIMUM CURE 7 DAYS

« * TEST PROCEDURE: DBA / Radiation Toleranca

- TESTING PIRFCRMED BY: ORNL CATE STBMITTEID 4-28-4l

*Hand mixed

-
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P TEST FANEL PREPARATION CATA

t 5 ;mr 70 BE TESTED: Nutec 11S5/Nut 1 Nutec 11§/}
! 2« TYPE SUBSTRATE: Concrete SIZE: 2"x4"x2"
f J. SURFACE PREPARATION (Desczibe): Blast swept on brocmed surface to remove efflorescence;

remaining faces wire brushed and blown down with 100 psi ¢
loose concrete.

ressed air to remcve dust and

4. PRODUCT DATA: SAMPLE NO.(s): A=85
S DATE AND TIME CURING COMPOUND OR PRIMER APPLIED

PRODUCT " APPLICATION CONDITIONS THICOESS TIME & DATY
AT PRODUCT CODES BATCH # METEOD ym‘rnn.x. ‘ _(ins.) APPLIED
Nutec 118* 2519/1N138~17=2 squeegee 71/72 See below 1=-27-81
Nutec 11+ 2476/LN138-17-1 squeegee 73/64 . 4-2-81
Nutec 1201 2606/2607 spray 69/51 . 4=6=81
( L
— TOP VIEW QF
FEN THCOXES| \yicee Lis Nutee 11 Nutec 1201 [ coupoM
.“ -c:&ooja .00‘-.010 .OQ.".Q}'J cg - L #.
Side 2| ain. .020=, 030 ,008-,012 .028=,042 2
iide 1 - .020=.030 .006=,010 .008=,012 .034~,082 | i
Side 4 .020=-,030 .006~,010 .008~-,012 .034=,082 Mumbered and
- brocmed surface
e CURSNG CONDITIONS: AMBIENT 0. £5-80 %7 R, FTUMIDITY  45-90 N
= i ey Sy \ose x -
. TEST PROCEDURE: DBA
. TESTING PERFORMED 8Y: ORNL

CATE SUBMITTED 4-28-81

*Cowles Mixed ‘' -

O APPROVED : J&ZM

TEST REPCRT NO: alSadl
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OAK RIDGE NATIONAL LASBORATORY

OPERATED *v
UNION CARBIOE CORPORATION
NUCLEAR DIVISION

=

POST OFFICE BOX X
OAK RIDGE, TEMNESSEE 27830

May 26, 1981

Mr. Gerald E. Arnold

Technical Pepresentative
Imperial Professional Coatings
P.0. Box 29077

New Orleans, Louisiana 70189

Dear Jerry:

Enclosed are the test results on your r :eintly submitted
specimens .

If we can be of further assistance, please feel free tu
call on us. '

Sincerely yours,

Vo d AP

L. T. Cordbin, Section Head
Analytical Chemistry Division

LTC: dow

Enclosures



Manufacturer: Imper‘al Analytical Chemistry Division
Oak Ridge National Laboratory
New Orleans, Louisiana Date: May 26, 1981
i3 SYSTEM IDENTIFICATION Steel pane! _ x Concrete block
115/1201

s hanan

RADIATION TOLERANCE TEST

ORNL Master Analytical Manual Method No. 2 0921; Bechtel Corporation
Specification No. CP-951; ORML Log Book No. A9675, AS-5-1 .

 PLTA

: Initial dose rate: 1.0 x 107 rad
- Test conducted in:__x _air _ water
i
:(.'\. ..:_
. Sample No. Cumulative dose Test results
pog
; A-32 2 x 108 rad Coatings intact, no defects.
: Evaluated
, Approved

— . ol A e
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Manufacturer: _ Imperial Analytical Chemistry Division

Oak Ridge National Laboratory

New Orleans, Louisiana Date: May 26, 1981
SYSTEM IDENTIFICATION Steel panel x Concrete block
115/1201
0BA TEST

ORNL Master Analytical Manual Method No. 2 0922.
ORNL Log Book No. A967S5, AS5-5-1

Sample No. 0BA phase Test results
A-32 spray* Coatings intact, no defects, all areas.
A-34 spray Coatings intact, no defects, all areas.
A-38 spray Coatings intact, no defects, all areas.
*lrradiated,

!v;lutt'd/zrél_‘ / /d'ﬁ;é)é

Approved é T,-/—e/qé_:... 4




ﬁtwfactunr: Imperial Analytical Chemistry Division
Oak Ridge National Laboratory

New Orleans, Louisiana ‘Date: May 26, 1981
SYSTEM IDENTIFICATION Steel panel x Concrete block

115/11/1201

RADIATION TOLERANCE TEST

ORNL Master Analytical Manual Method No. 2 092); Becnhte! Corporation
Specification No. CP-951; ORNL Log Book No. A9675, _AS-5-1 .

Initial dose rate: 1.0 x 107 rad

Test conducted in: x air water
-~ .
Sample No. Cumylative dose Test results
A-83 2 x 108 rad Coatings intact, no defects.
Evaluated ' i /
Approved
J
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Analytical Chemistry Division
Qak Ridge National Laboratory
New Orleans, Louisiana Date: May 26, 1981

Manufacturer: Imnerial

————

SYSTEM IDENTTFICATION Steel panel x Concrete block
115/11/1201 ;
0BA TEST

ORNL Master Analytical Manual Metiod No. 2 0922.
ORNL Log Book No. A9675, AS-5-1

Sample No. 0BA phase Test results
A-78 spray Coatings intact, no defects, all areas.
A-83 spray* Coatings intact, no defects, all areas.
A-85 spray Coatings intact, no defects, all areas.
*[rradiated.

Evaluated

Approved l L /




-y @ LABORATORY TiST REPORT
| TESTING PROJECT: 02040 DATE: August 24, 1982
REPORT #: First TIME: Figal DATE OF GRADING: 7/19/82

TOTAL DESIGN TEST DURATION: Seven Days REQUESTED BY: Dan McBride

TITLE: TOCA Testing of Carbo Zinc 11 over an SSPC-SP6 Blast

PURPOSE : To determine the performance of Carbo Ziac 11 over a SSPC-SP6
"Commercial Blast" when subjected to a 340°F BWR (ASTM D3911-80)
LOCA condition.

CONCLJSIONS: Please refer to results.

OT /7 !
.%6 m Camcline Research & Deveicoment Laporatory

he fechnical Gama fumshed ae Tue aNd GCCLITTe 10 'he Dest of o
HOWSVN. N0 GUANTNTee of ACTUIDCY 1§ GIVeN of IMpIed s m
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Testing Project: 02040 August 264,

A. Test Coupons:

2"x4"x }" steel, certified

Carboline ST-1 (See Appendix 1)

Surface Preparationm: Gritblasted to SSPC-SP6-63,
"Commercial Blast Cleaning”.

Abrasive Medium: 50/50 mix of GFH #40 grit om §230 shot.

Panels were degreased before priming.

B. System Tested:

1982
Final Report: Seven Days Page 2
\ﬁ
PROCEDURE :

Thianing DFT Range

System Tested Batch No. Color Thinner Ratio (Mils)
lc Carbo Zinc 11 Part A: 2B5754M Green #300 Thinner #33 12% 1.8-2.0
Part B: 2A2678M 1E0964H
C. Sc e:
Reiative
Rumidity
System Tested Time Cure Temp °F Temp °C Raange
1c Carbo Zinc 11 2 days ambient 69°-74° 219-24° $6% - 91%
6 weeks, 3 days (roof) 50°-90° 10°-32° 33% - 97%
3 days ambient 70°-76°  21°-24° 60% - 70%

D. sure:

1. Time-Temperature-Pressure Curve

Time Temperature* Pressure*
Iaitial Ambient Ambient
Initial to 6 hours 340°F (171°C) 70 psig
6 hours to 96 hours 250°F (121°C) 30 psig
96 hours to 7 days 200°F (93°C) 10 psig

#These are theoretical values. The next page includes graphs of theoretical and

actual LOCA temperature and pressure curves. The data for the actual
are from the chart recording for this test are found on page 131, Lab

2. Water Chemistry
Deionized Water pH=6.1

LOCA GRADING PROCEDURE (ASTM-D3911-80)

LOCA curves
Book #230.

The test coupons are examined and evaliated within & hours after

removal from test chamber for the following coating defects:
Delamination - report exteat
Cracking - report extent
Peeling - report extent

Blistering - report in accordance with ASTM Method D7164.
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Testing S T

Final Report: Seven

RESULTS

340°F LOCA VAPOR PHNASE

DELAMINATION OTHER PERFORMANCE

COATING SYSTEM DFT RANGE FLAKING OR PEELING BLISTERING CRACKING CHARACTERISTICS
1A Froat

lc Carbo Zinc 11 1.8 10 None None None None
1A Back

lc Carbo Zinc 11 1.8 10 None None None None
2A Froat

lc Carbo Zinc 11 1.9 10 None None None None
2A Back

lc Carbo Zinc 11 32 10 None None None None
3A Froamt ‘

lc Carbo Zinc 11 2.0 10 None None None None
3A Back

lc Carbo Zinc 11 1.8 10 None None None None




i s T~ ‘f’“ .
Testing - :t: 02040 R Aug,.a- 264, 1982
Final Report: Sevea Days Page §
RESULTS
340°F LOCA LIQUID PHASE
DELAMINATION OTHER PERFORMANCE
COATING SYSTEM DFT RANGE FLAKING OR PEELING BLISTERING CRACKING CHARACTERISTICS
1B Front
lc Carbo Zinc 11 1.9 10 None None None None
1B Back
lc Carbo Zinc 11 1.8 10 None None None None
2B Front
lc Carbo Zinc 11 2.1 10 None None None None
28 Back
le Carbo Zinc 11 2.1 10 Necne None None None
3B Front
lc Carbo Zinc 11 1.8 10 None None None None
38 Back
Ic Carbo Zinc 11 2.0 10 None None None None

)

~




Testing Project: 02040 August
Final Report: Seven Days Page 6

(A

D sl B Bumlle &y Loz

Maria R. Bumiller Yuly Korobov

Laboratory Techaician Superviscr

Testing Department Testing Department Téchnology
nt/082482/

T.P. 02040
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Testing Project: 02040

August 24, 1982

Final Report: Seven Days Page 7
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APPENDIX 1

Carboline Specification CB1
g;muucn of Concrete Specimens:

Concrete Composition

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

Sand, ASTM C33

Water reducing admixture, ASTM C494

Air entraining admixture, ASTM C260
Pozzolans, ASTM C618

Water - Demineralized or distilled water

Concrete Proportions

Cement, 7 sacks per cubic yard

Sand-Gravel ratio, 55 sand, 45 gravel by volume

Pozzolans, to 15 percent replacement of cement

Air entraining admixture, 4-7 percent

Water reducing admixture, as per manufacturer's imnstructions
Water, to produce a 3 inch slump

Preparation of Test Specimen:

Make and cure the specimen according to ASTM C192, except that no form oils
may be used. The face to be tested shall be composed to the form to
simulate poured walls and the wood troweled surfaces: Broom finish top
surface to simulate floors. No test face shall be saw cut. When appli~
cable, concrete curing ageants compatible with the coating system shall be
used.

Pagels:

The size for concrete panels shall be 2 by 4 inches by 2 inches thick £ 0.2
inches.

Curing Time:

Before concrete specimens are coated, they shall be cured a minimum of 28
days in accordance with ACI 301, "Specifications for Structural Concrete for
Buildings." If a concrete curing primer is used, it shall be applied on the
concrete within 24 hours after removal of the forms.

cification ST}

St est Spec

Eﬁgi_: The size for carbon steel panels shall be 2 by 4 inches by % iach
ck t 0.1 inches with rounded edges and cormers. The steel for each
Specimen shall meet the requirements of ASTM A36, "Standard Specifications
for Structural Steel".




