N’

TECHNICAL REPORT

NUMBER
462-1-81

TITLE
REVISION
DESICN BASI S ACCIDENT TEST RESULTS -NUTEC 11S OVER
CLEAN-N-STRIP AND ASRASIV" BLASTED STEEL

FOR
GENERAL USE

CUSTOMER

Submitted by: GERALD ARNOLD’ //éy
Approved: ROBERT R. *AVL”R/4J ’77"'

Date JANUARY 22, 1982
SOUTHERN IMPERIAL COATINGS CORPORATION, INC.

P. O. Box 29077, . New Orleans, Lousiana 70189
Phone: (504) 254-1433

Ne AIOr M Bl On CONIRINEE (" TS F200rT. DESES UDON OuUr EXDETIENCE. 3 0T8T w.TROU! Charge as Dart of ov
SOTVICE 10 CUNIOMers (1 1§ ATEACe 'OF USe By DErIONS NavINg TeChNCal sx 31RO Dwn ZSCTRTION ang TiaR
NO S3IUITE A0 Aty (A CONNECTION With (IS use TRIL IMIOrMation 1§ NOT ATeNTeC 4% & IiICense 10 ZpeTate
AR’ NOF § TECOMMENnGAion M AITINGE. Ny DATENT COVEriAg ANy Mater 3l or Lse

851106
PDR P 851016

UIOO

158
1A
GARDEBS5-59 PDR



R -

SCCPE: The purpose of this test was to evaluate the feasibility of agrlying
Iiutec #2115 surfacer tc steel imbedded in concrete (i.e. Richmond inserts,
Steel Imbeds) in Service level I areas of nuclear power plants.

SUMMARY: Design Basis Accident test results from Cak Ridge National Laboratories
indicate loss of adhesion on llS coated specimens and #2 few blisters cn
115/1201 coated specimens which haéd previcusly been cleaneé to bright
metal with a 3M Clean-n-Strip cup wheel. '

On the other hand no defects were cbserved on the 1llS surfacer over
abrasive blasted steel. Mixed results were cctained on 115/1201 specimens
wnich had been abrasive blasted. Two of four faces locked excellent;
whereas the two remaining faces exhibited some blistering.

Cf the eicht llS/abrasive blasted steel interfaces, five exhibited no defects
ané cne contained very few #€ blisters (75% passing). ©Of the two faces which

-~

e
Cak Ridge Naticnal Laboratories reportec as #2M, one appears marginal.

FROCEDURSS: Eighs 2" 4" x %" carbon steel panels were precareé for coating:
9 - - 5 s

a. Four were cleaned to bright metal with a 3M Clean-n-Strip
cup wheel.

=b. Four were abrasive blasted per S5?C-SF-10, near white blast,
with 2 werking mix of G-80, G-50, G-40 steel grit to achieve
a surface profile of 2.0 mils.
Nutee =115 was applied tc 2ll eight panels over a two day perioé (cne
face of each panel a day). Nitec 1201 was then applied to two Clean-n-3trip
sanels and twe blasted panels. Details of the aprlication and curing are
cutlined on the attached panel pregaratior sneets.

e Naticnal Laboratcries for

The cocated panels were then submitted to Oak E;g
ané 70 psi¢ sarameters.

Desicn Basis Accident testing, with maximum €S

L3

g
3

-

The tested panels were evaluated by CRNL gerscnnel immediately upeon remcval
from the autoclave and reinspected by Imserial fcllowing shipment of sh
Panels back to New Orleans.
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CONCLUSICONS:

NOTE:

Based on the test resulcs, application of Nutec

115 is not recommended (for surfaces greater than
two square inches) over clean-n'-strip rrepared
steel in containment areas which would be expcsed
to the temperature and pressure conditions observed
in this test.

Application of Nutec llS is recommended for cver-

lap oa steel imbeds (maximum 2 inches overlap) and
over imbedded steel cobjects (up to six square inches),
which have been abrasive blasted or prevared with
power tools which impart a surface profile (i.e.,

roto peen).

Of the eicht abrasive blasted faces ccated with

Nutec 115, five exhibited nc defacts and cne contained
only very few #6 size blisters. Qak Ridge alsc
reported one face of panel 7879 (rear) as having

#2 medium blisters. Imperia. evaluated the panels
thoroughly and believes that ORNL mistakenly 2val-
uated the same face (front side) twice. Imperial

has reevaluated the rear of panel 782% to only few

#4 blisters. The front side of panel 7829 was border-
line.

Therefore, of the eight abrasive blasted faces tested,
Imperial finds that seven comply with the ANSI N101.2
acceptance criteria (no larger than #4 few blisters)
and the eight face is borderline. This amounts to

an £€7.5% success rate.

Technical reports #353-80 ard #413-80 relate Elcometer
acdhesion test data of Nutec 11S over abras.ive blasted
and power %tocl cleaned steel surfaces. These reports
are recommended for review, especially for Service
Level II and Balance of Plant service, when DBA
testing is not required, that is, where the coating
system will not be subjected to Loss of Coolant
Accident conditions.’
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DEA AND RADIATION TOLIRANCE

TEST PANTL PREFARATION DATA

]
|
!1. °“RODUCT TO BE TESTED: NUTEC #11S
12, TYPEL SUBSTRATE: ASTM A-36 Carbon Steel sz, 2" x 4" x 8"
'3. SURFACT PRIPARATICON (Describe): Clean-n-Strip cleaned to bright metal
i
1
4. PRODUCT DATA: SAMPLE NO.(s): 7822
5. DATE AND TIME CURING COMPOUND OR PRIMER APPLIED: N/A
~ PRCDUCT APPLICATION CONDITICHNS TEICKNESS TIME & DATE
COAT FPODUCT CODES BATCE # METHOD 2/M(°F)AR.E. (ins.) ASPPLIZD
! Front SCIEC #l1s 2417 Sgueecee 8€/7: 022-.027 9/25/8C
2102
2103
Back NUTES #11s 2417 Squeegee 84/76 .021-.027 $/26/80
: 2102
o 2103
i
€. CURING CONDITIONS: AMBIENT TEMg. 80-90 °r REx. munrorwy 7080 .
MINIMUM CURE 19 DAYS
7. TIST PROCEDURE: D3R
§. TISTING PEIRFOEMED 3Y: Cak Ridge Naticnal lLaboratories DATE StmMrmr=p SC/13/8C
. a2oRovED:  Albaib. b
J TIST REPORT NO. GE82-E1

RPU— e gP—



DEA AND RADIATION TOLERANCE

TEST PANEL PREFARATION DATA

PRCOUCT 7O BE TESTED: Nutrec #118

TYPE SUBSTRATE: paTM a-16 Carbon Steel SIZE:_2

x & xk*

53. SURFACE PREPARATION (Describe): ean-n-Strip cleaned to bright metal
‘. PRODUCT DATA: SAMPLE NO.(s): 7823
i« DATE AND TIME CURING COMPOUND OR PRIMER APPLIED N/A_
PRODUCY APPLICATICN CONDITIONS TEICKNESS TDE & CATE

CAT PRODUCT CODES BATCE # METEOD R/M(°FIsR.E. (ins.) AFPLIZD

Front NUTEC $11S 2417 Squeegee ' 86/73 .022-.027 9/25/80
| 2102
‘ ,2103

Back NUTEC $11S 2417 Squeegee 84/76 .021-.027 9/26/80

2102 -

O 2103 :

. CURING CCNDITICNS: AMBIENT TEMP. 80-90 OF REL. HUMIDITY 70-80 %
MINIMUM CURE 17 DAYS

. TEST PROCEDURE: DBA

TESTING SSRFCRMED BY: Oak Ridge National Laboratoriegpre susMITTED 10/13/80

APPROVED RY:

Lee

( \> DATE: 1/22/82
> PREPARED BY: Maurine
DATE: 1/16/81

462-1-81

TEST REPCRT NO.:




DEA AND RADIATION TOLERANCE

TZST PANEL PREPARATION DATA

O

1. PRODUCT 7O BE TESTED:  VeiiC #lIS

i

‘2. TYPE SUBSTRATE: ASTM A-36 Carbon Steel SIzE: 2" x 4" x %"

;3. SURFACE PREPARATION (Describe): Clean-n-Strip cleaned to bright metal.

{ <

4. PRODUCT DATA: SAMPLE NO.(s): 7824

S. DATE AND TIME CURING COMPOUND OR PRIMER APPLIED: MN/A

' PRODUCT APPLICATION CONDITIONS TEICNESS TIME & DATE

20AT PRODUCT CODES BATCE # METHEOD R/M(°F)AR.E. (ins.) AFPLIZD

|

| Front  KUTIC #11s 2417 Sugeecee 86/73 .018=-.026 9/25/8C

1 2102

, 2103

| . . s 1

| Back NUTEC $11s 2417 Squeecee 84/76 .018-.025 9/26/80
(/'\\ 2102

a Y 2103

N\

' NUTE #1201 1958/1858  sSpray 74/78 F- .003-.004 10/1/8¢

B- .006~-,007

' Total Dry Film Thickness Range - Front .021 -.030

: Back .024 -.032

5. CUPING CONDITIONS: AMBIENT TEMP.  80-on Or BIL. ELMIDITY  n-8n .

MINIMUM CURE 19 DAYS
7. TEST PROCIDURE DBA
§. TESTING PIRFCRMED BY: Cak Ridge Naticnal Laborateries DATE SUBMITTED 10/13/80

r 1 /7
‘ 3 APPROVED /,Z:;‘az LA @%&C
\ TEST REPORT NO. 462-81
o EST 0




DEA AND RADIATION TOLERANCE

0 TEST PANEL PRESARATION DATA
]

1. PRODUCT ‘I'D'BE TESTED: NUTEC #11S
2. TYPE SUBSTRATE: AST™™ A-36 Carbon Steel ) SIZE: 2" x 48 "

3. SURFACT PEEPARATION (Describe):  Clean-n-Strip cleaned to bright zetal

.4. PRODUCT DATA: SAMPLE NO.(s): 7825
S. DATE AND TIME CURING COMPOUND OR PRIMER APPLIED: W/A
PRODOUCT APPLICATICN CONDITIONS TEICKNESS TIME & DATE
COAT FPRCOOCT CCDES BATCE £ METHOD R/M(°F)§R.E. (ins.) s AFPPLIED
Front NUZES #1185 2417 Sgueecee 86/73 .021~.026 9/25/80
2102
2103
. Back NUTES $115 2417 Squeecee 84/76 .018-.024 $/26/80
21
‘D 2103

NUTES #1201 1958/1959 Spray 74/78 F- .003-.004 10/1/80
: B- .004~.006

Total Ory Film Thickness Range - Front .024-.030
Back .022-.030

3. CURING CONDITIONS: AMEIZNT TOME. 80-90  Ou: gei. mumrprTe i O °C s
MINIMUM CURE 17 DAYS
‘. TEST PROCIDURE: DEA
b Qa: i National Labecratories 10/13/80
TESTING PTFFOFEMED BY: i SAAE Fathenna DATT SUBMITTED

y . o y
APPROVED: e L. L vl
TEST RZPORT NO. 462-8]

\l/




D2A AND RADIATION TOLERANCE

TEST PANEL PREPARATION DATA

PRODUCT TO BE TESTED: NUTEC #11S

TYPZ SUBSTRATE: ASTM 2-36 Carben Steel SIZE: 2" x 4" xx"

SURFACE PREPARATION (Describe): Abrasive blasted per SSPC-SP-10, near white blast, with
a surface profile of 2.0 mils as read cn a Keane-Tatcr Profile Corparator Disc.

PRODUCT DATA: SAMPLE NO.(s): 7826
DATE AND TIME CURING COMPOUND OR PRIMER APPLIED: N/A

PRODOCT APPLICATION CONDITICNS THICNESS TIME & DATE
=CAT PRODUCT CODES BATCH METHOD R/M(CF)AR.E. (ins.) APPLIED

s118 2417 Scueecee 86/73 . .080 9/25/80
2102
2103

ROSEC $1l 2417 Sgueecee : . 9/26/80

2102
2103

“ -,

.

CUBING CONDITIONS: AMSIENT TEMP. ®p ey, muMznrTY | 70-80
MINIMUM CURE 19 DAYS

TEST PROCEDURE: DBA

TESTTNS PERFORMED 3Y: C2K Ridge Naticnal Labcoratories . DATE SUEMITTED

APPROVED: %‘ﬁa {’%4&_

TEST REPORT NO,  462-81




DBA AND RADIATION TOLERANCE

O TEST PANEL PRETARATION DATA

1. PRODUCT TO BE TESTED: e 4131
2. TYPE SUBSTRATE: _ ASTM A-1€ Carbon Steel : sTZE: 2" X 4" xi"
3. SURTACE PREFASATION (Descride): rasive blasted per SSPC-SP-10, near white blast, with

2 surface srofile of 2.0 mils as read on a Keane-Tator Profile Compartor Disc.

g o i

4. PRODUCT DATA: SAMPLE NO.(s): 7827
S. DATE AT TIME CURING COMPOUND UR PRIMER APPLIED: N/A

PRODOCT APFLICATION CONDITIONS THICQIESS TIME & DATE
COAT PRODUCT CODES BATCE & METHOD R/M(°F)sR.E. (ins.) APPLIED
: ront NUTEC #11S 2417 Squeecee 86/72 .018-.026 9/25/80
H %
| Zzgi
Back NUTEC _ #11s 2417 : Scueegee 84/76 .021-.027 9/26/80
2102

{ 2103
f‘ oy ‘Q
(' 5

- -

»

5. CURING CONDITIONS: AMBIENT TEMp.  80-90 °F Rei. mmsrry - "
MINIMUM CURE 37 DAYS

7. TEST PROCEDURE: _psa

i. TESTING PERFORMED 2Y:_oQak Ridce National Laberatories DATE SUBMITTED 10/13/80

} ’ / -~ :
APPROVED: . Vel c/ 5.4«/32_

) TEST REPORT NO.  4e2.g81
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PRODUCT TO BE TESTED:
TYPE SUBSTRATE:

DEA AND RADIATION TOLERANCE

TEST PANEL PPEPARATION DATA

NUTEC #4118

AST™ A-36 Carbon Steel

szzx zn x 4« x“n

SURFACET PREFARATION (Describe):

rasive blasted per SSPC-SP-10, near white blast, with

surface profile of 2.0 mils as read on a Keane-Tator Profile Comparateor Disc.

4. PRODUCT DATA: SAMPLE NO.(s): 7828

5. DATE AND TIME CURING COMPOUND OR PRIMER APPLIED: N/A

~ PRODUCT APPLICATION CONDITIONS THEICKNESS TIME & OATE
20AT PRODOCT CODES BATCE # METHOD R/M(°F)AR.E. (ins.) APPLIED

i

{

i Fgont NULL3C #11s 2417 Squeecee 86/73 .022-.027 9/25/80
j 2102

| <o B308 .o

| Back  wuTEC 115 2417 Squeegee 84/76 .018~.020 9/26/80
{ 2102

S o 2103

- ) --

j NUTEC #1201 1958 Spray 74/78 F- .003-.004 10/1/80
, 1959 B- .006-.007

i

4

‘ Total Dry Film Thickness Range - Front .025-.031

; " Back ,021-.027

i, CURING COMDITIONS: AMBIENT ToMp. 80-90 Op . met. moursrmy - 10780 *

| MINIMUM CURE 19 DAYS

. TEST PROCEZDURE: DBA

. TESTING PESFORMED BY: Cak Ridge National Labeorator:ies SATT SUBMITTED 10/13/80

O

o
APPROVED: ,;:g;

&QZ C(7:§:quGZZ_—

TEST REPORT NO. 4€2-81

- Sy P —— - &



DBA AND RADIATION TOLIRANCE

Qili» TEST PANEL PREPARATION DATA

PRODUCT TO BE TESTED: NUTEC #11S

TYPE SUBSTRATE: ASTM A-36 Carbon Steel ¢ SIZE: a~ 24" x%"

SURFACE PRIPARATION (Describe): Abrasive blasted per SSPC-5F- 0, near white blast, with
a surface profile of 2.0 mils a v T

4. PRODUCT DATA: SAMPLE NO.(s): 1829
5. DATE AND TIME CURING COMPOUND OR PRIMER APPLIED: N/A
PRODUCT APPLICATION CONDITIONS THICXNESS TIMZ & DATE
23AT PRODUCT CODES BATCE # METHOD R/M(°F)AR.E. {ins.) APPLIED
! Fromt NUTEC #11¢ 2417 Squeegee 86/73 .022-.027 9/25/80
! 2102
2103
| Back NUTZC 118 2417 Squeegee 84/76 .020~-.050 9/26/80
z 2102
i (fi:D 2103
; S~ NUTE #1201 1958 Spray 74/7¢€ F- ,002-.003 10/1/80
! 1959 B~ .006-.007
Tetal Dry Film Thickness Range - Front .024-.0C30
Back .026-.0%57
7. CURING CONDITIONS: AMBIENT TEMP. 80-90 ®r ‘REL. mUMIDITY @ 70-30 \
MINIMUM CURE 17 DAYS
. TEST TROCEDURE: oEA
. TESTING PERFORMED BY: Oak Ridge National Laboratories DATE SUBMITTSD L0/13/8C

APPROVED: /”%chl: :{4,0i14492;_.
&€

462-81

e —— S T m———
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Manufacturer: Imperial Analytical Chemistry Division

Oak Ridge haticnal Laboratory
. Orlemns, 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. Stendard Specification Coat-
ings for Vueclecr Pouer 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 N 101.2-1972, Pro-
tecsive Coatings (Paints) for Light Water Muclear Reactor Contairmment
Facilisies, and N 5.12-1974, Protective Coatings (Faints) for the Nuclear
Industry. The DBA test spray solution and the test conditions are listed
in Tables 1 and 2. After Loth 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.
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 demineralizea
water. The fuel is 93% enriched U235 as U30g combined with aluminum.

The spent fuel assemblies are removed after each Z3-megawatt day period.
Irradiation is done using the gamma energy from the accumulated mixed
fission products. This more readily simulates conditions arcund a reactor
than does a cobalt source. Also, the higher gamma activity affords
shorter irradiation time to achieve accumulated doses. The dose rate four
diys after removal of a fuel assembly from .ne reac:or is 1 = 10% rads/hr.

The fuel assembly is 20 inches high.: A 20 foot Xong. '3-1/2-inch
diameter pipe, with one end capped, is used for the air irradiation tests.
The capped end is lowered into thé 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 outle:
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
£ield. Also at the center of the fuel assembly is a stainless steel clad
cadmium tube used as a neutron absorber. Tr s ~rnve-'s con*---nancn of

the test specimens by induced radiation. <t:://
Evaluated &/{11. /HJ /
Appr0ved47//: jl4 /ﬁgﬁz/fflA,_

§ e —— et s - e . o, e G—
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Manufacturer:

Imperial

Analytical Chemistry Division

New Orleans, LA

Oak Ridqe National Laborateory
Date: 11/13/80

ORNL Log Book No. A 7562;

A10-29-80

Table 1. DBA solution composition, distilled uiter

Reagent

" Concentration

Boric acid, H;80,
Hydrazine, NH,NH;

Trisodium phosphate, NajP0,-12H,0

6200 ppm

50 ppm
Required to adjust pH to 9.7

-

Table 2. DBA test conditions
Temperature Pressure
(°F) (psig) Comments
tart 214 Autoclave preheated.
58 s 385 68 Steam injected.
10 min 385 70 Pressure maintained by relief valve.
4 min 385-340 70 ' ;
€ h 340 70 ;
20 s 220 30 Spray solution added at 75°F.
20 min 220-250 30 Adjusted pressuré with N,.
& days 250 30 ' .
20 s 170 -5 Fresh spray solution added after
draining autoclave.

25 min 170200 10
3 days 200 10

-

Evaluated y(zg/. /[Mé

/
S .
Approved /411'14, éf;;ﬁz¢¢fffz—\,
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OCAK RIDGE NATIONAL LABCRATORY
OPERATED BOY
UNION CARBIDE CORPORATION
NUCLEAR DIVISION

=

POST OFFICE BOX X
CAK RIDGE, TEWNESSEE J7830

November 13, 1980

Mr. Gerald E. Arnold

Technical Representative
Imperial Professional Coatings
P. 0. Box 29077

New Orleans, Louisiana 70189

Dear Jerry:

The enclosed report- contzins test réquts 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,
P2 <Vl
L. %. Eorbin. ection Head
Analytical Chemistry Divisien
LTC : dmw Ln -
Enclosures ¢ ff .




Manufacturer: Imperial Analytical Chemistry Division
Qak Ridge haticnal Laboratory

New Orleans, LA Date: 11/13/80

Svstem Identification

x Steel panel Concrete block

115 (clean n'strip)

e TS

D3A Test Results

ORNL Master Analytical Manual Method No. 2 0922.
0RNL Log Book No. A 7562; A10-29-80

Sample No. DBA phase Comments

7822 spray Front: loss of adhesion.
Rear: loss of adhesion.

- ~ 7823 spray Front: blisters, #2 few. x
b f > Rear: blisters, #2 few.

; | ~ iR Alda. ,/1515;4’

: ’/\ /
Evaluated d/. //f@aé

(.) Approved /{ f%%~ )

g v s o e -
i v ———n
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tanufacturer: Imperial

New Orleans, LA

System Identification

115/1201 (clean n'strip)

D3A Test Results

X Steel panel

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

Sample No. DBA phase
7824 spray
7825 spray

Front:
Rear:

Front:
Rear:

\
Evaluated

———
Approved_Ae, /.

Analytical Chemistry Divisiecn
Oak Ridge National Laboratery

Date:  11/13/80

Concrete block

Comments

blisters, #2 few.
blisters, #2 few.

blisters, #2 few.
blisters, #2 few.

A




s i et s O e

B S A S ——

-

panufacturer: Imperial

Analytical Chenistry Qivision
Oak Ridge National Laboratory

New Orleans, LA Date: 11/13/80

System ldentification x_Steel panel Concrete block
118
DBA Test Results
ORNL Master Analytical Manual Method No. 2 0922.
ORNL Log Book No. A 7562; __A10-29-80
Sample No. DBA phase y Comnents

7826 spray Front: coatings intact, no defects.

Rear: coatings intact, no defects.

7827 spray Front: coatings intact, no defects.
Rear: coatings intact, no defects.

/"\.
3
3 J

4

Evaluated 41452/:

g -
7 o o

\.D Approvedé %‘A/
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Manufacturer: Imperial Analytical Chemistry Division
Oak Ridge Naticnal Laboratory

New Orleans, LA Date: 11/13/80

System ldentification x_Steel panel Concrete block

115/1200

DBA Test Results

0RNL Master Analytical Manual Method No. 2 0%22.

ORNL Log Book No. A 7562; A10-28-80

Sample No. DBA phase Comments

7828 spray Front: coatings intact, no defects.
) Rear: blisters, #6 few.

7829 spray Front: blisters, #2 sedium. *
Rear: blisters, #2 medium.

L ¥

Caerk: ®1-%4 P-NM Oocx&gd(..,}
Rran ; =%

\ /
Evaluated /f”-’«'./_{/ & L//z\

!\\-/} Approved 47{—— A{JZ_;
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