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' TESTING DEPARTMENT (/ f‘i - ABSTRACT REPORT

TESTING PROJECT; 02840 . . .- DATE: June 2, 1992

REPORT #: One TIME: 11 1/2 Days - DATE OF GRADING: 4/10/92; 4/24/92

REQUESTED BY: Jerry Amold

TOTAL DESIGN TEST DURATION: 11 1/2 Days

TITLE: Monticello Torus Phenoline 368 WG DBA Testing Over Residual Coatings

REFERENCE: " Mr. Scott McCall, Northern States Power Company (Monticello); Testing
Report #02716
. t
PURPOSE: The surface preparation procedures used at Monticello left residual zinc

: (Carbo Zinc 11 SG) or epoxy primer (Phenoline 368 Primer) on the surface
" in somé areas. One objective of this test program is to evaluate
maintenance coating performance over residual, *existing® coatings:

SYSTEMS: L Original (Prepared by Carbohne Company)

1. 1¢ Carbo Zinc 11 SG/ic Phenoline 368 WG;
- 2. 1¢ Phenoline 368 Primer/ic Phenoline 368 WG.

Steel panels were first blasted and coated with the original systems.
These systems were then partially removed by waterblasting (at
Monticello) and then submitted to Carboline for application of the
replacement systems, Phenoline 368 WG.

-

It. Residual SystemS' -

. — - — g

I Pane!s were’ recelved from Montacel!o and they were
' S sweepblasted to eliminate the slight flash rust. :
2. -Panels -originally-coated .with 1c. Carbo Zinc 11. SGfc_.

- Phenoline 368 WG were sweepblasted and scraped witha
_hand tool to bare steel or to leave residual coatings:
‘a) Carbo Zinc 11 SG/Phenolme 368 WG
: "b) Carbo Zinc 11 SG
- 3. Panels originally coated with . 1c Phenoline 368 aner/1c L
, ~ Phenoline 368 WG were sweepblasted to bare steel or
S leavmg residual. coatmg Phenoline 368 Primer._ -

e

N o From ihe Cambsine Pesccrcb & Do/e iopment Leboratory
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EXPOSURE: Irradiation to 3 x 10° rads at Sterigenics International, followed by 281°F
LOCA.
Evaluation of test specimens in the vapor phase and immersion phase of
the auto c(ave simulated coating exposure in the torus above and below
the waterline.
281°F LOCA Curve:
(@) Time - Temperature - Pressure Curve
Time* . Temperature* . Pressure*
Initial to 1 sec. 175°F to 281°F 8 psig to 42 psig
100 sec. 281°F 27 psug
600 sec. - 190°F 8 psig :
21 min. 260°F 33 psig '
1 hour, 23 min. - 225°F ‘ 17 psig _ o
4 hours ~ "228°F . - - 17 psig ' < e
115 days = - 115°F : ' 2.5 psig o
* These are theoretical values. The data for the actual LOCA curves are” ™~ —
taken from the chart recording for this test found on pages 162 and 163, o
Lab Book 370. TN
- Water Chemistry
Deionized water )
LOCA Grading_Procedure
(ANSI N101.2-1972)
Grading within two hours and after 14 days following removal from the test
chamber. There was no difference between two hour and two week
"gradsngs Also, there was no drfference between vapor -and fquxd
_exposures. : S _
I CONCLUS[ONS . -.S”ee. Summary of Results. - —— - —— e 'f--f--..-fl-....-'--——_-
@%M P " L Yuly Korobov o
- - -Advanced Laboratory TeCthIan S Supervisor .. . .
o Testmg Department T D e S T : Test'ng Depaﬁmeﬂt
" S.L Steinberg/M.D. Teller/J. FMontIe/PS LJtzsmger/D Meyer/J-N Webster/LS Salem/
T XA Harnson/Group Leade T
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Date of Grading: 4/10/92; 4/24/92

281°F LOCA
| ! . : . .
_ ‘DRY FILM
1 , ' I THICKNESS | DELAMINATION _ _ -
oo i R RANGE, MILS FLAKING - OR: PEELING ' BLISTERING | CRACKING | CHALKING
¢ Carbo Zinc 11 SG/ 22 - 31
.c Phenoline 368 WG 8.8 - 11.9 ‘
Naterblasted at Monticello; None - None None None None
:weepblasted at Carboline to Bare Steel/
3c Phenoline 368 WG (Side- A) | 24.8 - 284
ic Phenoline 368 WG (Slde B)": 30,0 - 33.4
ic Carbo Zinc 11'SG/.. - L 2.5 - 3.0
{c Phenoline 368 WG : .+ 1 . 8.8 - 9.8
Naterblasted at Monticello; P g Nona None None None None
Sweepblasted at Carboline
_eaving Residual Coating®/ | | 9.4 - 103
3¢ Phenoline 368 WG (Side A) : 23.1 - 23.7
ic Phenoline 368 WG (Side B)2 29.0 - 29.7
{c Carbo Zinc 11 SG/ 23 - 3.1
ic Phenoline 368 WG ' . . . 104 - 11.5 ,
Naterblasted at Monticello; = | - . None None None None None
:weepblasted ‘at Carboline ? : o
_eaving Residual Coating®/ _ ; 2.7 -35
3c Phenollne 368:WG (Side A) : | e 25,1 - 25.2
tc Phenoline 368 WG (Side B)2 31.4 - 322
(c Garbo Zinc 11 8G/ - | | . 22-34
ic Phenoline 368 WG - : 114 - 11.9
Naterblasted -at Monticello; None None None None None
Sweepblasted at Carboline ‘ - '
_eaving ‘Residual Coating®/ i 20 -29
3c Phenollne 368 WG (Side A) - : o 24.9 - 26.1
4c Phenoline 368 WG (Side B)2 P h 31.3 - 324

mels exh:bned coatlng discoloratuon

Residu’a\ Coatihg

§parbo Zincii 118
Al 181 Chatinn fe Garkn Zm(- 11 fag

| |Results. are from 12 panel sides. . -

iC:\/1c Phenonne 368 WG
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Lo e e o 281°F LOCA. ,
'c Phenoline 368 Primer/, - | e 38 -46 ;
'c Phenoline’368 WG i i 7.1 -82 ; o
Vaterblasted at Monticello; - | - - None None None None None
3weepblasted at Carboline to Bare Steel/ ‘ % '
)c Phenoline 368 WG (Side A) | © |+ | 13.5 - 144
jc Phenoline 368 WG (Side B)! = | - 23.9 - 265
Ic Phenoline 368 Primer/ BT B : 3.8 - 46
lc Phenoline 368 WG . - ' ' 7.1 - 82 :
Naterblasted at Monticello; * ; : None None None None | None
>weepblasted at. Carboline , S - : :
.eaving Residual Coating’/ = = - o 20-25
¢ Phenoline 368 WG (Side A) S 13.6 - 14.8

! Do

ic: Phenoline 368 WG (Side B)' 1 | 237-264
nels exhiblted coatlng dlscoloration }
|

Resuns are from 8 panel sides.. - ) | N
| Resldual Coating 1c Phenoline 368 Primer'

i : . 1 |..
' . : |




LABORATORY TEST REPORT

. TESTING PROJECT: 02840 - . . DATE: June2 1992
REPORT #: One  TIME: 11 1/2 Days DATE OF GRADING: 4/10/92; 4/24/92
TOTAL DESIGN TEST DURATION: 11 1/2 Days REQUESTED BY: Jerry Amold

TITLE: Monticello Torus Phenoline 368 WG DBA Testing Over Residual Coatings

PURPOSE: The surface preparation procedures used at Monticello left residual zinc
(Carbo Zinc 11 SG) or epoxy primer (Phenoline 368 Primer) on the surface
in some areas. One objective of this test program is to evaluate
maintenance coating performance over residual, "existing* coatings.

CONCLUSIONS:  See Summary of Results.

"""‘“"Frourh"fhj:e.'Coboiihé"Qésecfch"&V‘D‘e"velopment L‘oboro‘ror\,./' R
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PROCEDURE _
A Test Cou@n
Description: 2° x 4" x 1/4* steel panels certified Carboline ST1 (See Appendix 1).
Surface Preparation: |

Panels stamped 1, 2, 6, 8, 9 and 10 were coated at Carboline with 1c
Carbo Zinc 11 SG/ic Phenoline 368 WG. '

Panels stamped 17, 20, 21 and 22 were coated at Carboline with 1c
Phenoline 368 Primer/1c Phenoline 368 WG.

All panels were shipped to Monticello Nuclear Generating Plant, where they
were waterblasted to partially remove coatings.

Panels were then shipped back to Carboline and they were sweepblasted
because slight flash rusting had occurred.

.- Carbo Zinc 11 SG/Phenoline 368 WG panels were sweepblasted and e
. scraped with -a hand tool to bare steel or leaving residual coaiing K

Phencline 368 Primer/Phenoline 368 WG panels were sweepblasted to bare I
steel or !eavnng residual coating. ST

Abrasive Medium: (On steel panéls blasted at Carboline) =
» 50/50 mix of GFH #40 grit and S230 shot. ’

B. Systems Testad
Dy Film
Batch Number Thickness <=
Coating Part A Part B Color Thinner Range (Mils) =
1c Carbo Zinc 11 SGI © 7 1G9394M " 1A7334Z Green TH#26 (18%) 22 - 3.1
‘ - Q700 . . . 0Bg365M
e 4G, 26, B0, AC B e oo —_— -
. Phenohne 368 WG ..1B9043M " 1F9362M ._Gf_.e_e_.'_",.ﬁ..__-_“_f_.Phem’me (13%) 5.4-12.9/Coat
1c Phenolme 368 aner/ -9H9007M gHo008M T White Phenoline (18%) 38-46
e e e L. 08000 ... 1F9385M._ . oo
e, 26, 3c 4c o P ST o
_Phenoline 368 WG “_ _1B9043M 1_F9362M " Green - Phenoline (18%) 4311.1/Coa

"..I,‘ T

For actual coatnng DFl‘S refer to result pages

1F9355M
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SYSTEM SUMMARY AND TOTAL DRY FILM THICKNESS

Each side of coated panels after repair procedure had various areas with residual coatings and
bare steel. To determine the dry film thickness of residual coatings, a mapping technique was
used. Each panel side was xeroxed after repair, and then dry film thicknesses were measured
over the same spot after each coating was applied. (See attached page with example of

mapping).
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{ L C - : : i : R
S A . - SYSTEM SUMMARY (TOTAL DFT, MILS)

A28 | 9.8 : ; 10.3 157 | 272 33.4

1A . o : : 28 ' o l 9.8 s 0 . - _ - 7.3 17.4 24.8

obel 25 o7 10 163 | 254 32.5 39.0
' 25 | |7 0 - - 7.0 | 160 236 | 301

A s | lss | a7 166 | 252 33.4

P o i RS - i . )
27, | . 3.0 | 88 : 0 - - 68 | 17.3 25.0

g | =28 | 194 9.4 157 | 252 325" 39.1
28 | lea4a 0 : | - 69 | 162 227 | 306

Al 26 | liwa . 34 103 | 195 28.5

o 2e 104 - ]« o - _’ - 89 |17.4 260

!
B |23 | l1a . 27 1.7 | 188 270 | 34.1

SRS <. ST S
b

23 ' 11.4 0 . . 95 | 180 259 - | 325

A 22 ) T1s T 2.0 | 107 | 204 27.2

22 | 118 o . ' " 9.5 | 199 27.3

B 1 23 | 1.5 . 2.3 . 11.0 | 21.1 270 | 345

[ I I - N AR R AT 0 : | - 87 | 198 254 | 334
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i

. . ... SYSTEM SUMMARY (TOTAL DFT, MILS)

B | s0 | e 35 1.5 | 211 280 - | 348
N | 3.0 - 11.9 0 - . 82 | 182 245 | 320
a1 | 118 34 1.4 | 21.8 29.5
a1 | e ) ] . 85 |21.4 284 .
29 | e | 3.5 121 | 216 284 . | 359

A LE o e .4 0 - R 88 | 19.1 26.8
|

| d2e T e | 0 . . g4 | 194 26.0 33.1
o g |

b | :

AN N | o

i [ERE ! A

Lo ! | '
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" Jopcoat (Phenoline 368 WG)

3.Coats. |

7.8

6.7

13.6

38
46 |

72 .

- 10.3

19.2

26.1

© 4.8

7.2

7.8

17.3

250

3.8

80 ¢ |

8.8

16.6

3.8

. 8.0

6.15

14.35

71

11.0

21.7

B 3.8 28.6
[ IR ¥ |74 . 85 | 196 23.9
o A 4,0 7.7 96 | 168
s | 4.0 7.7 . 69 | 135
: B 43 7.7 93 | 171 24.7
o 4.3 |77 - 79 | 175 25.5

A | ee . 82 - 2.2 83 | 17.0

B 3.8 L72 2.3 117 | 20.6 28.4
. -38 . 72 . . 92 | 194 26.5
o | |

N 5
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_ C: . Cure Schedule
] Coatirig ' A Panel Side Cure
Carbo Zinc 11 SG A', B 3 Days @ 100°F; 100% RH
Phenoline 368 Primer A', B 3 Days @ Ambient Conditions
Phenoline 368 WG A, B! 2 Weeks @ 150°F
4 Months Ambient Conditions
Phenoline 368 WG
(Applied over Zinc Primer) A%, B? 2 Days Ambient Conditions
A’ B '3 Days @ 150°F
A, B* 3 Days @ 150°F'
AY, B¥ 31 Days Ambient Conditions ~ ?
Phenoline 368 WG -
(Applied over Phenoline o : -
368 Primer) A? B? 2 Days Ambient Conditions T
A, B° 3 Days Ambient Conditions o
A¥, B¥ 35 Days Ambient Conditions ™
! 1st Coat
2 2nd Coat
s 3rd Coat .
‘ 4th Coat i
5 5th Coat
) - Final Cure

Before and after irradiation
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Irradiation to 3 x-10° rads at Sterigenics International, followed by 281°F

Evaluation of test specimens in the vapor phase and immersion phase of

the auto clave simulated coating exposure in the torus above and below

the waterline.

281°F LOCA Curve:

&) Time - Temperature - Pressure Curve

Time* Temperature* Pressure*

Initial to 1 sec. 175°F to 281°F 8 psig to 42 psig
100 sec. 281°F 27 psig

600,sec. 190°F 8 psig

21 min. 260°F 33 psig

1 hour, 23 min. 225°F 17 psig

4 hours 225°F 17 psig

11.5 days 115°F 2.5 psig '

*

_ These .are theoretical values. The data for the actual LOCA curves are Ripvary

" taken from the chart recording for this test found on pages 162 and 163,.

Lab Book 370. e

{b) Water Chemistry
Deionized water

LOCA Grading Procedure

(ANSI N101.2-1972)

Grading within two hours and after 14 days following removal from the test -
chamber. There was no difference between two hour and two week =
gradings. Also, there was no difference between vapor and immersion
exposures. T
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Monticello LOCA -
Temperature Curve

Temperature,F
300

260 /(» /”/A(#+\“q\\ A

.200 // \/\—%
74

N

150

100 -
50

o Lo v reerin ) i e o i e i 1 i —

0.1 1 10 100 1000 10000 100000 100000 .

Time,sec

Pressure Curve

Pressure,PSIG , e

50

o I RN N N (N T R I NN N A W S R\ AR I T AN ROt I

CUTTOAT T T T 007 40007 10000 ¢ 100000 100000 —

|
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* Results:. ! ' : Grading Date: 4/10/92; 4/24/92

L e . 281°F LOCA"

| Panel identification. S
. and Coatlng Syste ______________ . Cracking - Chalking
Sartio 2 Zinc 11 sa) . o | 28 ' :
>henoline 368 WG - | - '; - A 9.8 None- - None None None None
erblasted at Monticello; ' ' '
epblasted at Carboline to Bare, Steel/‘ :
’henohne BWBWG . , 7.3/10.1/7.4
Jarbo Zinc 1 SG/ S . - 28 :
shenoline 368 WG | SR A 9.8 None None None None None
arblasted at Monticello; - s : :
\epblasted at Carboline :
/ing; Residual Coating'/ - P oE 10.3
’henohne 368 WG| = ! O : 5.4/11.5/6.2
I R . ) . .
,artio Zlnc' 11 SG/ o o 25 - , ;
>henoline 368 WG ; o - B, 9.7 None None None None None
arblasted at‘Monticello; - i e ' ‘
.epblasted :at Carboline to Bare Steel, '
>henoline 368 WG : % C 7.0/9.0/7.6/6.4
I | 1
3arbo Zinc 11 SG/' I B 2.5 : .
>henoline 368 WG| || B 9.7 None None None None None
arblasted at Monticello; i '
epblasted iat Carboline . . | -
Ang Residual Coating'/ L . 10.1 ]
>henoline 368 WG= ¢ i .. 6.2/9.1/7.1/6.6 |
exhlbuted coatmg discoloratlon P - * Panel suspended in liquid phase.

rbo! ch 11 SG/Phenollne 368 WG
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281°F LOCA’

Al

Grading Date: 4/10/92; 4/24/92

- Panel ldentlification. ° : : .
- and Coatlng System “'Blistering. | ° Cracking Chalking
i R f |
arbo Zinc 11 sG/ ; . 30 '
henoline 368 WG : i A 8.8 None None None None None
rblasted: at Montlcello. o 3 » '
spblasted at Carboline to Bare Steei/ g o ‘
nenoline 368 WG = | B 6.8/10.5/7.7
arbo Zin'c 11 ‘se/ ? 3.0
1enoline:368 WG = A 8.8 None None None None - None
rblasted at Monticello; - f
pblasted at Carboline ,
ng Residual Coating'/ 9.7
ienoline 368 WG - © 6.9/8.6/8.2
[ A A
arbo Zinc 11 SG/ | - 2.8
1enoline 368 WG ! B 9.4 None None None None None
rblasted at Monticello; .
pblasted at Carboline to Bare Steel/
1enoline 368 WG 6.9/9.3/6.5/7.9
s | RIS 1
arbo Zinc 11 SG/ o 2.8
enoline 368 WG ; B 9.4 None None None - None None
‘blasted -at Monticello; . ‘
pblasted at Carboline
ng Residual Coating'/ 9.4
1enoline 368 WG ! 6.3/9.5/7.3/6.6

xhibited coating discoloration
0 Zinc 11, SG/Phenoline 368 WG

* Panel suspended in vapor phase.
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Results ‘ : : C Grading Date: 4/10/92; 4/24/92

)

281°F LOCA’

' ‘panel identific D e
~and’ Coatlng System? cki .’ -Chalking
j - . |
sarbo Zine! 11 SG/ o | L 26 ; :
henoline 368 WG : @ % .| AL - 104 . None None None None None
wblasted at Monticello; | | ‘ :
=pb|asted at Carboline to Bare Steel/
henolme 368 WG N o 8.9/8.5/8.6
:arbjo zmc.in se/; FIE AR I 26 o
henoline 368 WG| ' - A 10.4 . None None None None - None
yblasted at Monncello. ; R . : ' 4 '
apblasted and Scraped at Carboline , T
ing'Residual Coating/ ~ = = -~ 1| . 3.4
henaline 368 WG ' S 6.9/9.2/9.0
:arb‘o zanc 11 SG/ 4 I - 2.3 : - o
henoline 368 WG . o B 114 ~ None None None None - None
rblasted ‘at ‘Monticello;- ' B B ' ‘
spblasted at Carboline to Bare: Steel/ o :
henoline 368 WG ! , 9.5/8.5/7.9/6.6
, o - |
arbo Zinc 118G/ | S 23
henoline 368 WG i o . B 11.4 Nane None None None _ None
wblasted at Montlcello, o : '
spblasted and Scraped at Carbollne
ing Residual Coatmg‘/ B . )
henoline 368 WG @ - o ' 27
L 9.0/7.8/7.5/7.1 |

exhnbited coatlng dlscoloratlon ; ’ Panellsuspended in liquid phase.
00 Zlnc 11 SG/PhenoIine 368 WG
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Grading Date; 4/10/92; 4/24/92 .

281°F LOCA’

P
wbo Zinc 11 86/ . & 22
1enoline 368 WG' | R 11.5 None - None None None None
rblasted at Monticello; P ’
rpblasted at Garboline to Bare Steel/ A
1eno|me 368 WG . i 9.5/10.4/7.4
oo ‘
arbé Zin{: 11 SG/ 2.2 :
wenoline 368 WG s 11.8 None . None None None None
rblasted:at Monticello; S |
ipblasted and Scraped at Carboline i
ng Residual Coating'/ : 2.0
jenoline 368 WG | 8.7/9:4/7.1
I . 'i e o B ! :
arbo Zinc 11 SG/ ' . 2.3
nenoline. 368 WG : i 11.5 None None None None None
rblasted. at Monticello; | Py
ipblasted at Carbolme to Bare Steel/,
nenoline 368 WG. - - 8.7/11.1/5.6/8.0 |
I : o
arbo Zinc 11 SG/ o 1 2.3 , ,
nenoline 368 WG | | 11.5 None - None’ None None None
rblasted at Monticello; .
ypblasted and Scraped at Carbollne :
ng Residual Coating'/: 5 23
henlollne_ 368 WG - 8.7/10.1/5.9/7.5 T
axh|b|ted coanng dlscoloration ' * panel suspended in vapor phase. |

20 Zinc 11 8G
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|
|
i
i
!
|

281°F LOCA'

sarbo Zinc 11 SG/ |

_ - 3.1

henoline 368 WG | 11.4 None None None None None
arblasted at Monticello;: . Lo
epblasted at Carboline to Bare Steel/
*henoline 368 WG 8.8/10.3/7.7
>arbo zmc_'n SG/ 3.1
*henoline: 368 WG | 11.4 None - None None None None
srblasted at Monticello; -
epblasted and Scraped at Carbol!ne
ing ; Residual Coatlng‘/ ] 2.9 2.
henoline 368 WG | = ! ‘ 8.7/9.3/69 |

i a";s- '*“g%‘i'i
sarbo Zinc! 11 SG/ " 3.0
‘heroline 368 WG o ; 11.9 None- None None None None
arblasted at*Monticello;;, ' ¢ - ’
epblasted at Carboline to Bare Steel/
‘henoline 368 WG : o , 8.2/10.0/6.3/7.5
sarbo zmc 11 SG/: 3.0
‘henoline 368 WG | 11.9 None None None None None
yblasted at Montlcello. :
epblasted and Scraped at Carbol!ne <
ing: Residual Coating'/ = 35 !
‘henoline 368 WG 1 T 8.0/9.6/6.9/6.8 {731.%

W

t

exh|btted coatmg dlsco!oration
bo Zinc 11 SG |
bo ch 11 SG/Phenoline 868 WG

* Panel suspended in vapor phase.
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Results: L : , Grading Date: 4/10/92; 4/24/92

SRR 281°F LOCA

i

R i )
:arbo Zinc 11 SG/ L 3.1 _
henoline 368 WG' - : . A 11.8 ~ None None None None : None
wblasted at Monticello; =~ | ' f '
apblasted at Carboline to Bare Steel/

i

iwrblasted at Monticello; i
apblasted and Scraped at Carbolme

henoline 368 WG o - 8.5/12.9/7.0
!' 1: L A o C ‘
arbo Zihc'ﬁ SG/ SR S 3.4 ' L
henoline 368 WG PN ' A 118 ~ | None None None None |  None
rblasted at Monticello; | T . : N : o
spblasted and Scraped at Carboline
ing ‘Residual Coating'/ = ! | . 3.4
henolina 368 WG B D - 7.7/10.7/1.7
arbb Zlnc'11 SG/ S B E ‘ - 2.9 _
henoline 368 WG L B 11.6 None None None None None
rblasted at *Monticello; o AR : .
apblasted at Carboline to Bare. Steel/ A
henolme 368 WG . | : ‘ 8.4/11.0/6.6/7.1
arbo Zinc 11 SG/ - S L 2.9 ,
heroline 368 WG @ - . ! B 11.6 - Nane None None None ' None

ing: Residual Coating'/ R - 3.5 : ; )
henoline 368 WG = - 1 8.6/9.5/6.8/7.5 . = _
exﬁiblted coating (iiiscoloratlon;% | * Panel suspended In liquid phase.

bo Zinc:11 SG/Phenoline 368 WG
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Grading Date: 4/10/92; 4/24/92

Panel Identificatio A
and Coatlng System “Cracking . "-| Chalking
i i ; . : . i
hen’oline}ase Primer/ R 3.8 ,
henoline 368 WG 3 7.8 None None None None None
rblasted ‘at Monticello; , - ‘
;pblasted at Carboline to Bare Steel/ '
henoline 368 WG ‘ 6.7/6.9
oow S " P |
ﬁenoline 368 Prlmer/ S 3.8
enoline ‘368 WG 7.8 None - None None None None
rblasted at Monticello; | :
ipblasted at Carboline -
ng ‘Residual Coating'/ 25
nenoline 368 W@ 6.4/7.2
i o e { !
\enoline 368 Primer/ 46
enoline 368 WG - | 7.2 None . None None . None None
rblasted at Monncetlo,
ipblasted at Carboline to Bare Steel/i
enoline 368 WG - ' 7.8/9.5/7.7
| o i
Jenoline 368 Primer/ 1 4.6
ienoline 368 WG = 7.2 Naone None None None None
rblasted at Monticello; |
zpblasted at Carboline D
ng'Residual Coating'/ L : 24 . _ -
1enoline 368 WG = 7.9/8.9/6.9

axhlbrted coatlng duscoloration
"oline 368 aner '
i

i
k
i
i

' Paﬁel"suspended in liquid phase.
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\)

281°F LOCA'

| Chalking’

henoline. 368 Primer/ S 38 ,
heroline 368 WG - . A 8.0 None - None None None None
stblasted at Monticello;: : ’ ’
apblasted at Carboline ‘to Bare Steel/;

henoline 368 WG '; 1 i ' ~ 6.15/8.2
heriolinef368 Primer/ N - 38 o o
henoline 368 WG~ . * .~ A 8.0 None . None None None ’ None

srblasted at Monticello;
apblasted at Carboline , _ '
ing Residual Coatlng /[ S 25

henoline 368 WG R 6.3/7.8

henoline 368 Primer/ 1 . _ 3.8

henoline 368 WG f , ‘ - B 7.1 None . . - None None None None
>rblasted at‘Monticello; b o ‘

apblasted at Carboline to Bare Steel/ '

henoline 368 WG R ‘ ' 8.5/11.1/4.3

henoline 368 Primer/ .| | 3.8 |

henoline 368 WG T A B - 7.1 None - None None None - None

wblasted at Monticello;. -
apblasted at Carboline o :
ing’ Residual Coating'/ I S e 22

— — ——

henoline 368 W& - i E 8.8/10.7/6.9 1 -
!

exhlbited coating discoloration * Panel suspended in liquid phase.

nohne 368 Prlmer
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281°F LOCA'"

" and Coatlng ‘Syste 1 E'C'h-alk'i'ng

t
I :

-"henollne 368 Primer/ C ; . 40" ,
3henoline 368 WG | ; 1 o A 7.7 None . None None None None
erblasted at Monticelio; R L o ’ '
>epblasted at Carboline to Bare Steell :
>henoline 368 WG | BN 6.9/6.6

i - ' o , Do N
Dhenoline‘asa Prlmér/ T 4.0
>henoline 368 WG | IR A 7.7 None : None None None None
erblasted -at Monticello; . . - | | : ' ' :
apblasted ‘at Carboline :

ving Residual Coating'/ = o 23

>henoline 368 WG i 7.3/7.2
BN C 1 : I
>henoline 368 Primer/ o , 4.3 :
henoline 368 WG ' = A ‘B - 7.7 None - None None None - None
erblasted at Monticello; : BRI ' :
»epblasted at Carboline to Bare Steel/ S
°henolme 368 WG : b g o 7.9/9.6/8.0
’heholine 368 Primer/‘ ] : o 4.3
henoline 368 WG ! o B 7.7 None None None None None
erblasted at Monticello; o : : :
sepblasted at Carboline
ving Residual Coating'/ e ? 2.0
>henoline 368 WG | ' 7.3/7.8/7.6
exhibited coating discoloration . B * Panel suspended in vapor phase.

snoline 368 Primer
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Grading Date: 4/10/92; 4/24/92

281°F LOCA™ -

v

U
L >anel Identificat]
| and Coating Systom """ Cracking Chalking

Phenoling 368 an‘er/ | ! 38 .

Phenoline 368 WG - . 8.2 None None None None None

:erblasted at Monticello; ¢+ i | : :

sgpblasted at Carboline to Bare Steel/

F’henohne 368 WG ! S | 6.2/8.2

Phenolin'e 368 Primer/ o : % 3.8

shenoline 368 WG | : S 8.2 None None None None None

.erblasted at Monticello; L ’

aepblas ed at Carboline - | ;

ving Residual Coating'/ . i ! 22

Phenoline 368 WG 6.1/8.7

I P I :

Phenoline 368 Primer/ 3.8

Phenoline 368 WG ; 7.2 None None None None None

terblasted at Monticello; i ' '

aepblasted at Carboline to Bare Steel/

Phenoline 368 WG ; § 9.2/10.2/7.1

e | |

Phenoline 368 Primer/ - 3.8

Phenoline 368 WG : 7.2 None None . None None None

terblasted at Monticello; - S :

sepblasted at Carboline '

wir g Residual Coating'/ * ! 2.3

Prenonne 368 WG: P 9.4/8.9/7.8 -

| exhlbxted coatmg duscoloratlon ‘
1enohne 368 Primer I R

* Panel suspended in vapor phase.
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Appendix 1

Carboline Specification ST1.

Steel Test Specimens

Panels: The size for carbon steel panels shall be 2 by 4 inches by 1/4 inch thick + 0.1 inches
with rounded edges and comers. The steel for each specimen shall meet the requirements of
ASTM A36, 'Standard Specifications for Structural Steel".
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~*| TESTING PROJECT: 01418

lFinal Report:

. April 14,f197§sff;,;~‘».fi\

12 Dags ©

SUBJECT:
REFERENCE

' PURPOSE‘t'

CONCLUSIONS:

PROCEDURE:

N

“'Loss of Coolant Acc1dent Testlng of Carbollne Nuclear Coatlng

~To dete;mine“the‘ggceptaﬁllltyuof Carbollne Nuclear Coating

Systems accordlng to. the VA Stride Curve. o

Tennessee Valley Authorlty (TVA) Strlde Curve' Mr. Roger Tegtmeyer.

Systems when exposed to the TVA Stride Curve and evaluated

~waccording—to—ANSIuN101~2~~Section~4f5-as-interpreted~by»Carboline.m e

After the 12 days of the TVA Stride Curve, the following coating
systems are acceptable when evaluated according to ANSI ‘N101. 2
Section 4 5 as interpreted by Carboline:’

lc Carbo Zinc 11/lc Carboline 290 WB Finish

le Carbo Zinc 11/lc Carboline 191 HB

lc Carbo Zinc 11

lc Carbo Zinc 11/ic Phenoline 368 WG Finish

lc Carboline 295 WB Surfacer/2c Carboline X2191-154

le Carboline 295 WB Surfacer/lc Phenoline 305 Finish

lc Carbolinme 195 Surfacer/lc Carboline 191 HB

lc Carboline 295 WB Surfacer/lc Carbollne 290 WB Finlsh
(Please refer to "Results")’ .

A. Test Coupon

-1, 2t X 5" X 1/4" Sandblasted Steel Panels w1th Rounded
: Edges and Cornmers.

2. 2" X 5"'X 1" Concrete Blocks

B. Systems Tested Dry Film Thickness
1. (Sandblasted Steel) . * Please
lec Carbo Zinc 11 refer
lc Carboline 290 WB Finish to
"Results'”

2. (Sandblasted Steel)
- 1lc Carbo Zinc 11
lc Carboline 191 HB

3. (Sandblasted Steel)
lc Carbo Zinc 11

4.  (Sandblasted Steel)
le Carbe Zinc 11
lc Phenoline 368 WG Finish

From the Carboline Research & Development Laboratory }

The technical data

furnished is true ond accurate to the best of our knowledge. However,

no guarantee of accuracy is given or implied. carbol'ne
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| TESTING PROJECT: 01418

i - " 1c Carboline 195 Surfacer
lc Carboline 191 HB

{Concrete Block) :
e 1lc Carboline 295 WB Surfacer
o lc Carboline 290 WB Finish

~ Cure Schedules

e Carbo Zinc 11:
Carboline 290 WB Finish' 2 days at 75°F (24°C)
Carboline 191 HB: 10 days at 75°F (24° c).
Phenoline 305 Finish: 3 to 4 days at 75°F (24°C).
Phenoline 368 WG Finish: 7 days at 75°F (24°C).
Carboline 295 WB Surfacer: 24_hrs. at 75°F (24°C).
Carboline X2191-~154: 72 hrs. at 75°F (24°C).
Carboline 195 Surfacer: 72 hrs. at 75°F (ZQfC).

Test Environment

Tennessee Valley Authorlty Stride Curve; Project 4840-P,
Specification 180-~01-AB.

From the Carboline Research & Development Laboratory

_

Flnal Report.~ 12 Days "f:f"_'“"L'”
PROCEDURE "(Contlnued) - - - S
: B.'-*Systems-Tested 7 Dry Film THicknesé*' 
... 5. (Concrete Block) . Please - -
~ 1c Carboline 295 WB Surfacer N ' refer
‘2¢- Carboline X2191—154 I R L TR IR ofs JRCIE SRR,
e e et e s e e 1 e — e e e "Res.ults" o e e s
6. (Concrete Block) ° B
.. lc Carboline 295 WB Surfacer
- lc Phenoline 305 Finish - = =
7. A(Coﬁcreté Block)

Overnight at high humidity and 100°F (38°C).

J

The technical data furnished is true ond occurote to the best of our knowledge. However,
no guarantee of accuracy is given or implied.

carbollneG
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D. Test Env1ronment (Continued): -i.o-. .. . U

1. Time - Temperature - Pressure Profile

Time : ' Temperature Coee e : Pressure a
| Inivial ~ 0 7TUTTTTTTUSCF (24°¢) 0 7 Atmospheric T
-~ Initial to 1 Second - - 330°F (166°C) (Steam Blast) - 38 - psig. -
-1 Second- to-10 Seconds -—————— Decrease-to-250°F-(121°C)- - —---29; 7-psige———— | -
10 Seconds to 7 Minutes Decrease to 240°F (116°C) 25.3 psig.
7 Minutes to 108 Minutes Decrease to 160°F (71° C) - Atmospheric

. 108 Minutes to-12 Days =~ = - Hold at 160°F (71°C)  Atmospheric

2. ' Water Chemlstry

Chlorides (as C1) 0.05 ppm ~

Boron (as Bos) 0.1 ppm
pH 6 to 8 at 25°C
GRADING
PROCEDURE: The test coupons were evaluated for performance in the following

~ areas:
1. Material fleking off '
2, Delamination between coats and/or peeling
3; .‘Bllstering of the t0pcoat
4, Chalking of the coating
5. Excessive cracking
Grading procedures specified in Report N101.2-1972_6f the American National
Standards Institute-Protective Coatings for Light Water Nuclear Reactor Containment

Facilities.

4.5 Methods of Examining & Evaluating the Exposed Text Specimens

The dynamic and/or static elevated temperature~pressure and irradiation
test panels shall be evaluated within 2 hours and again after 2 weeks after
removal from the test chamber for the following surface defects: flaking,
delamination and/or peeling, blistering and chalking. Defects listed in
Subsections 4.5.1 through 4.5.4 shall be dealt with as follows:

\ From the Carboline Research & Development Laboratory /

The technical data furnished is true and accurate to the best of our knowledge. However,
no guarantee of accuracy is given or implied.

carboline
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T "size No. 4, ASTM D714, Standard Method of Evaluating Degree ‘of Blistering .

S . o "."'-‘_""."i;“."" A N APrij- 14; 1976/Page" G
Final Report: - 12 Days

4.5, 1 Flaki g.: ASTM D772 ‘Evaluating Degree. of Resistance to Flaklng'
(Scallng) of Exterior Paints, Part 21, American Society for Testing and
- Materials, Ph;ladelph;a,_Paﬂ,”}9103. Flaklng shall not-be’ permltted

"4.5.2 Delamination and/or Peeling. Delaminatlon and/or peellng shall not
. be permitted S s . .

- 4.5.3 Bllstering - Bllsterlng shall be limited to a few, intact blisters, o

of Paints, Part 21, American Society for Testing and Materials, Phlladelphia,
Pa. 19103.. The number and size of bllsters shall be recorded : :

4.5.4’Chaik1ng. ASTM D659 Standard Method of Evaluatlng Degree of Re31stance
to Chalking of Exterior Paints, Part 21, American Society for Testing and ‘
Materials, Philadelphia, Pa. 19103. Heavy chalking shall not be permitted.

Any other changes in coating properties which are not also associated with
the separation, or the release, of coating from the substrate shall not be a
cause for rejection.

ANST N101.2-1972 Criteria
(As interpreted by Carbollne)

Maximum Degree of Fallure Allowable

Flaking ASTM D772 10 (None)

'Delamihation‘o: Beeliné o ‘i o . Nonme

*Blistering ASTM D714-56 Blister Size Blister Density
#2 None ‘

*NOTE: A blister is not #a . Few

intact when it has resulted #6 Medium

in coating being separated #8 . . Medium-Dense

from the test coupon.
Chalking ASTM D659 8 (Light)

NOTE: Flaking, blistering and chalking are all evluated according to ASTM
Standards, with a rating of 10 indicating that no failure was observed

in the specific grading area.

k From the Carboline Research & Development Laboratory /

The technical dote furnished is true and accurate to the best of our knowledge. However,
no guarantee of accuracy is given or implied.
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ANSI N101.2-1972.

|
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TESTING PROJECT: 01418 : : { R
Final Report: 12 Days ! ; .
T g 4 i
RESULTS: ; 1
Coating System Dry Delamina- i .i.Other o
and Film tion Or ‘Blister— - | - Performance + Performar
I. D. Thickness Flaking Peeling ing Chalking ! Characteristics Evaluatic
| . T ;
1A) ‘ : Co v : ' T |
lc Carbo Zinc 11 3 mils 10 None 10 10 t Slight Coating . Acceptab.
lc Carboline 290 WB ‘ , : - Discoloration - ! ‘ ‘
Finish * 4 mils o C z
7 mils . |
] |
[ .
18) ' D o i G
lc Carbo Zinc 11 3 mils 10 None {6 M-B, 10 One Crack in | | - Acceptab:
lc Carboline 290 WB ‘ One side ' blister along G
Finish . 4 mils & Edges edge; slight ;.- ;
7 mils coating discol- : |
- oration = | - |
le Carbo Zinc }1. 3 mils 10 None #8 M~B, 10° ' Slight Coating - . . Acceptah:
lc Carboline 191 HB* 4 mils ' Scribed Side ' . Discoloration | - .
7 mils : e
{ |
| |
2B) ‘ B Sl i P B ;
lc Carbo Zinc 11 - 3 mils 10 None #8 F-B, 10 | Slight Coating :: Acceptabl
lc Carboline 191 HB 4 mils ‘ Scribed Side i Disgolorationf'i PR
7 mils - i SR C
| . S R ;
Perfect Performance 10 None - ~ #4 F to #8. . i *Panels Suspended in Chamber
#8 MD (Light) ‘ ' - S
' |
|
i

!



TESTING PROJECT: 01418 e IS 1 I AR &
Final Report: 12 Days : ' ; i : L
RESULTS: : |
; | |
b g i
Coating System Dry Delamina~- i Other . {0
and Film tion Or Blister- - | Performance Performar
1. D. Thickness Flaking Peeling ing Chalkinggr " Characteristics Evaluatic
34) ' | o E
lc Carbo Zinc 11%* 3 mils 10 None 10 10.- Slight Surface : Acceptabl
) Attack and o
- | Discoloration ‘
38) - R
le Carbo Zinc 11 3 mils 10 None - 10 10 ; Slight Surface Acceptabl
' | Attack on 2Zinc o
.+ & Discoloration R
44) : : Pl R 'I
lc Carbo Zinec 11° 3 mils 10 None 10 10 } iSlight Coating ° Acceptabl
lc Phenoline 368 WG 4 mils : | Discoloration ' . |
Finish* 7 mils S O o
: !
: | G
[I-B) . ! [} ’ : : P v s ! :
lc Carbo Zinec 1 3 mils '10 None 10 10 ' Slight Coatinggu: , Adcep;abl
lc Phenoline 368 WG 4 mils i Discoloration : .. |
Finish 7 mils = : -
54) . . _ L T AT ;
lc Carboline 295 WB 20 mils 10 None 10 10 - ; Very Slight | * Acceptabl
Surfacer ' = ! Coating Dis- | B
2¢ Carboline X2191-154% 2 mils/ct coloration | }
: 24 mils - C i Lo
Perfect Performance 10 None #4F to #8 » . # Panels Suspended in Chamber
ANSI N101.2-1972 #8 MD (Light) . b 3 i o B
| |



TESTING PROJECT: 01418

Final Report: 12 Days -

#8 MD

RESULTS: #
) ! ‘ . ‘
Coating System Dry Delamina- » - 1 Other = ) SR
and Film tion Or Blister- ' Performance ' " Performan
I. D. Thickness Flaking Peeling ing Chalking ' Characteristics - Evaluatio
5B) N SR ' ‘
lc Carboline 295 WB 20 mils 10 None 10 10 iSlight Coating Acceptabl
Surfacer : ' Discoloration SRR
2¢ Carboline X2191-154 2 mils/ct o ‘
, 24 mils e :
6A) ' e N
lc Carboline 295 WB 20 mils 10 None 10 10 Slight Coating . = Acceptabl
Surfacer : Discoloration | : !
lc Phenoline 305 4 mils L S
Finish* ' 24 mils i o g
, i
lc Carboline 295 WB 20 mils 10 None 10 10 :8light Coating | Acceptabl
Surfacer . ; Discploration . , f
lc Phenoline 305. 4 mils . S :
Finish . 24 mils - !
! | i
E |
lec Carboline 195 25 mils 10 None 10 10 iVery. Slight Acceptabl
Surfacer 'Coating Dis-~ R
lc Carboline 191 HB* 4 mils icoloration: S
' 29 mils S : L
[ .
L T
7B) _ y o : S SRR
le Carboline 195 25 mils 10 None 10 10 .Slight Coating Acceptable
Surfacer - : : 'Discoloration = 4o
lc Carboline 191 HB. 4 mils | | S i
29 mils :
Perfect Performance 10 None #4F to #8 _ * Panels Suspended in Chamber,
ANSI N101.2-1972 . (Light) . R g :
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TESTING PROJECT: 01418 - : . ’q SR

Final Report: 12 Days ; |
RESULTS: i : ;
Coating System Dry Delamina~ ; : . ;Other TR
and , Film tion Or Blister~ . Performance ; Performan
I. D. ' Thickness Flaking Peeling - ing Chalking 'Characteristics ‘Evaluatio:
. . N : L Lo
lc Carboline 295 WB, 20 mils 10 None 10 10 . iVeryiSlight 2 Acceptabl
Surfacer N : ' _ [Coating Dis- | RS
lc Carboline 290 WB' 4 mils ' ' - ‘coloration - | .
Finish#* , 24 mils » : B ; S L
. S S b R
8B) - . : : , S |
lc Carboline 295 WB. 20 mils 10 None i 10 10 D Slight Coating g AcceptabL
Surfacer : . : ﬁ 'lDiscolorationl '
lc Carboline 290 WB. 4 mils _ : s o Lo
Finish ' 24 mils - | o T 'i
Perfect Performance 10 None 4 to #8. - - [* Panels Suspended in Chamber
ANSI N101.2-1972 ’ #8 MD (Light) CL . |
; | SN E
' 'lu . ! : b !
i Co ;
fmﬂ% o i
Patrick D. Fisher » hn F. Montle |
. Developmental Engineer ; i 'Wlce~President -
Testing Department - - DR Research & Developme
! T i :
i . E
PDF/it i i ] ;
2992/8994 | » T T
%C: SLL/HDT/JFM/EWS/MJD/SLS/DRL/JDP/CJW/RJT/Lab Group Leaders S - o . ;
A
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CARBOLINE idoo2/014

. 12716797 08:22 FAX 314 644 6883
’ ==
Tl :
{ A~ LABORATORY TEST REPORT
re IR
. 4
-TESTING PROJEQI;. 02927 " . DATE; June 10, .19v93‘
REPORT #: One TIME: 14 Qays DATE OF GRADING: 2/25/93; 3/11/93;

4/6/93; 4/13/93;4/20/93
JOTAL DESIGN TEST DURATION: 14 Days REQUESTED BY: Earl Bowry

JITLE: Radiation/DBA Testing for Commonwealth Edison Byron and Braidwood Nuclear Plants.

- REFERENCE: Mr. Richard Netzet of Sargent and Lundy Co.; Mr. Jim Doyle of Sargent

and Lundy Co.

PURPOSE: To evaluate maintenance systems for Byron and Braldwood Nuciear
Plants.

BACKGROUND: During construction of the Commonwealth Edison Byron and Braidwood

Plants, Carboline systems were applied to concrete {(Carboline
195/Phenocline 3056) and stee! {Carbo Zinc 11 SG/Phencline 305) surfaces.
These original systems were primarily intended for construction
conditions: .abrasive blasted surfaces and spray applicatian. ~ Sincs then,
it has become more important to use coatings which are conducive to
operating conditions: minimal surface preparation, brush and roll
application, lower solvent emission {charcoal contamination concerns), and
self-priming single coat applications far steel.

This test evaluates maintenance oriented coating systems which are more
practical for operating nuclear plants. The coatings selected for this test
have properties which exhibit compatibility to existing coatings, contain
less solvent than the construction products, and have application
characteristics which can enhance productivity, reduce maintenance
costs, and help lower radiation exposure of the apphcators {through a

- single coat appruach) :

Carboline 890 and 801 are two coatmgs which have been tested and
_approved for other utilities for level 1 use over various substrates and
" aged coatings. Both can be apphed dlrect to metal as a se!f-pnmmg

" topcoat. 5 .

Sanltile D250 is a_ water-borne ‘epoxy which _can be used over aged o

i However no guorom‘eeofaccumcyis glvenorimpned -

On steel surfaces it must be applled over a primer. 'In
thns test Carbolme 893 a solvent based epaxy pnmer, is used e

: EXlStlng coatmgs. o

v Starglaze 2001 and Phenolme 305 were also mcluded in the test program
.. as ﬂoor mamtenance coatmgs. S -

‘ [n des:gmng the test, the fol!owing were cons;dered' T

. From the Ccrbolme Reseorch & Developmenf chorc:fory

*The technical data furrished are trie and accurafe to the'best of our knowledge -
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Report: One, 14 Days

a)

b).

c}
d)

e)

Q)

Koo3/014

June 10, 1893
Page 2

Aging of existing coatmas were sxmuiated by oven bakmg for two -

‘weeks at 150°F.

Surface preparation of aged existmq coatings were simulated hy
hand sanding or salvent wiping.

Minimal surface preparation methods, SSPC-SP3, and SSPC-SP11
were used.

Effects of residual surfacer {185) or residual primer {Carbo Zinc 11
SG) were evaluated.
Wide film thickness ranges and multiple coat applications were
incorporated to give wide application ranges and to consider future
maintenance cycles.

Concrete damage and repaxr was simulated by using tha Elcometer
adhesion tester.

A 100% salids floor coating was included to prcwde another option
for solvent sensitive applications.
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Testing Project: 02927 ‘ ] . June 10, 1893
Report: One, 14 Days Page 11
F. ure_Se¢ I

Starglaze 2000 §1-64 AYLC! Less than 1 day at amblent
Starglaze 2001 61-64 - A% C? 7-10 days ambient
{Bottom Aj
Phenoline 305 Finish - 61-64 A'2,B',C3?, 3 days at ambient;
: ’ 5} 14 days at 150°F;
. 20 days at ambient
: 61,62 A2 B\ C? 27 days at ambient before 2nd
: D? ' LOCA (including irradiation) .
F 63,64 Al2,B1,C2, 34 days at ambient before 3rd
: D2 LOCA (Including irradiation)
- 3

123 qst, 2nd, 3rd coats.

Irradiation to 2x10‘ rads at Stengemcs Intematlonal Tustin. Cahfumaa. followed by S
320°F LOCA curve, vapor phase only. — - . : e

A. Time - Temperature - Pressure Con'diti@ns : IR =

0 to 10 seconds 125" to 320°

10 to 180 seconds 3200 : 50 ' “
180 seconds to 5 minutes - 320°> to 27 50 .
5 minutes to 20 minutes - " , 270° . . 50°
| - 20 minutes to 1 day-. 2700 > 10170° . 27> 15
" istdayto7thday . | - 170° > to 155° .. 5 to ambient

¥~ These are theoretical values. Attacﬁﬁ are graphs of theoretical and actual LOCA
T ternpérature dnd présstre” curves and ¢éopies of chart’ tecording for this test found on-
pages 168, 169, 170 171 172 and 173, _Lab Book #370.

- .“A."ngr Qhemlstm :

._,:Spray so!uuon was demmerahzed water wrth ZOOO ppm bonc acid buffeted to'
-"12 pH by means of the addition of the necessary amount of sodlum ) e

. hydroxide. Spray solution was replaced after 75 minutes wsth"the same T
,_solut:on but adjusted thh sodnum hvdroxlde to pH 10 T T e

‘ Soluuon mrculatxon started when solut:on reached a temperature of 250°F
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Report: One, 14 Days
Besuls; :

320°F LOCA (STEEL PANELS)*
GROUP #1; LO
)

CA #1

£

12 H

"

" June 10, 1993 -

Page 18 =

Gra:dlngf Qafe: 2

oot

/25/03

' #2 few intact at edpe.
2 #6 few intact at edge.

pnase. .

I
|
i
Lo
[
i

1c Carbo Zinc 11 SG/SP11 Top 25 | None' #6.
2¢ Carboline 890 Left 3.4/3.6 % : P
Rusted Steel/SP11 Bottom o ¥4 iFew Intact #8
2c Carboline 890 Left 3.313.3 - . ' ::
1c Carbo Zinc 11 SG/ Top 25" None e
:-_p. SP2 (Wire Brush) Right ; : R
2¢ Carboline 890 3.0/2.9 b '
Rusted SteellSPé Botpom #8 Few ]ntéc(z _ #6 -
5 | 2¢ Carboline 890 Right 3.3/3.3 I coe
i | 1c Carbo zinc 11 SG/SP11 Top. 2.5 | None, R
3c Carboline 890 Left 5.6/4.9/5.0 R
| Rusted Steel/SP11 Bottom : | None %
3¢ Carboline 890 Loft 5.3/4.8/4.4 . A
1c Carbo Zinc 11 SG/ Top 2.5 | None #6
SP2 Wire Brush) Right . o .
3¢ Carboline 890 3.7/5.5/4.1 |
Rusted Steel/SP3 Bottom I None' | e )
3¢ Carboline 890 Right 5.3/4.8/4.4 S e
anals exhlglteﬁ coatinu aiscoioratlon atter irradiation, prior to anels suspenﬁea ﬁ S8, R

i
|
|
i
)
i
|
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CARBOLINE

08:24 FAX 314 644 6883

12/16/97

e
Tesung Project: 02927
‘Report: One_, 14 Days
Results:

i|% ‘ o
i :.'; i o ’I s

320°F LOCA (STEEL PANELS)*

~_GROUP #1: LOCA #1; 2

HOUR GRADING

June 10, 1993
Page 19 .

Grading Date: 2/25/93 |

Panels exhibited coating discoloration a

' (1) #4 intact at edge.

tc Carbo Zinc 11 SG/SP11 Top 2.6 None None i None'

2¢ Carboline 890 Left 6.0/6.7 o

Rusted Steel/SP11 Bottom N None None - | #4 Few Intact' | .- #8
2c Carboline 890 A Laft 6.0.5.5: SN R : s
1c Carbo Zinc 11 SG/ Top 2.6 None None i None - e .
SP2 (Wire Brush) Right : . R T A B
2¢ Carboline 890 4.6/5.5 . P D
Rusted Steel/SP3 Bottom o Nonse None | #6 iFew'ln'ta'ct‘ 1 f#'B‘ .
2c¢ Carboline 890 Right 6.0/5.5 LT ST SR
1¢ Carbo Zinc 11 SG/SP11 Top 2.1 None None’ ' None | | . #8:.
3c Carboline 830 Left 6.1/8.6/6.7 ’ | R
Rusted Stesl/SP11 Bottom ' None None . Nome. | #8.
3¢ Carboline 890 B Left 6.1/8.6/6.6 : ! T ’
1c Carbo Zinc 11 SG/ Top 2.1 None None " None, | B,
SP2 (Wire Brush) Right . : B
3¢ Carboline 890 4.9/9.8/6.5

Rusted Steel/SP3 Bottom . None " None - None -8
3c Carboline 890 Right 6.1/8.6/6.8 i - b

ftar irraataﬂion, pﬂor to EEA tost. . -

" Panels suspended in vapor

9“83& o

i
!
. i
]
J |
i :
! ;
i : v
; :
i
i :
| :
i |
| i
i
N M
i
. ;
; 4
l
[
} i
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CARBOLINE

12716797 08:25 FAX 314 644 6883

I

Tesung Project: 02927
Report: One, 14 Days

LR R
w@%“ﬁ%ﬁw

GRDUP #1; LOCA #1 2 HOUR GRADING

320°F LOCA (STEEL PANELS)*

June 10 1993
Paue 20 -

Gréding Date: 2/25/93

1c Carbo Zinc 11 SG/SP11
1¢ Carboline 830
Rusted Steel/SP11
1¢ Carbolina 830 A
1¢ Carbo Zinc 11 SG/ Top 2.1 None None | None #6
SP2 (Wire Brush) Right o i P
1¢ Carboline 890 2.6 !
Rusted Steel/SP3 Bottom None " None . | None #8
1 1¢ Carboline 890 Right 2.7 , : ' : P
1c Carbo Zinc 11 SG/SP11 Top 23.° | . None * None None l#6
2¢ Carboline 890 Left 5.6/5.1 i - i R
Rusted Steel/SP11 Bottom oo None None I None l;\lo;ria :
2¢ Carboline 890 B ~ Left 6.0/5.0 - : : f o
1c Carbo Zinc 11 SG/ Top 23 - None None . None #6 :
SP2 (Wire Brush) Right ’ : A o
2¢ Carboline 890 4.6/5.1 L
Rusted Steel/SP3 Bottom None Nong - | None  |. I
2¢ Carbofine 890 Right’ 6.0/5.0 A R Rt AU R
Panals exﬁlignitea coating discoloration after wradiation, pn‘or to fﬁfl\ test. " Panels suspenﬁeg in vapor pﬁase. . R
' Very slight coating -erosion. . ' - RIS B LERA
B
| B
;
o &
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CARBOLINE

12/16/97 ©08:25 FAX 314 644 6383

{ A R SRR l

Tesung Project: 02927 ; Y June 10, 1993
Report: One, 14 Days _ o ~ Page 21 h

- ' " Grading Date: 2/25/93

|
.

!

i

!

i . | N

: i

i

i

i

; R S
[ .

320°F LOCA (STEEL PANELS)*

GROU HOUR GRADING o

—————— R ' A AT R SRR : ;

1¢ Carbo Zinc 11 SG/SP11 Top 2.4 "None *
¢ Carboline 830 ' Left 6.8 G

Rusted Steel/SP11 Bottom None ~ None- v : Nona'zj ‘ ‘None = = O

1c Carboline 890 A Left 6.7

1c Carbo Zinc 11 SG/ Top 2.4 B None None . |None : A Y -
SP2 (Wire Brush) Right n - B 4 Lo N

1¢ Carbolina 890 6.1. . o : . : o
Rusted Steel/SP3 Bottom : None None .| #4 Few Intact' | ‘None , !
8 | 1¢ Carboline 890 Right 6.7 . . _ i : S T
1¢ Carbo Zinc 11 SG/SP11 Top 21 : ' None None. " |None: |: #6 O x L ‘
2¢ Carboline 890 Left 7.1/9.8 ' 5 B W

Rustad Steel/SP11 : Bottom ' .
2¢ Carboline 820 B Left 6.5/10.8

ic Carbo Zinc 11 SG/ Top 21 . None None | INone. - | - #6
SP2 (Wire Brush) Right . ' . SN R i
2¢ Carboline 880 6.1/11.1 : s _ AR

Rusted Steel/SP3 Bottom : " None None | ‘Norisa% - : NZone:

2¢ Carboline 890 Right 6.5/10.8 ' ‘ , o ; A
anels exﬁlibitea coating &scoloration after maanatlion, pnior to ﬁﬁﬁ test. ¥ 'F'anefs suspanaeﬁ in vapor phase. | - o .‘ b

None None © : Non_e% o | - Nong,

' #4 few intact at edge. B , | g . |
2 (1) #4 intact at edge. - 4 A (S
- _ : R LR A T R

i 8

.

o o

_ T
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CARBOLINE

12/16/97 08:26 FAX 314 644 6883

}
L

Tesung Project: 02827
Report: One, 14 Days
Besults:

RN o 385

320°F LOCA (STEEL PANELS)*

GROUP #1: LOCA #1; 14 DAY GRADING

June 10, 1993
 Page 56 .

»

Grading Date: 3/11/93°

! #2 few intact at edge.
2 46 few intact at edge.

i
'
i
|
i
]
i
'

1c Carbo Zinc 11 SG/SP11 Top 285 . None None  None' - #6 -
2¢ Carboline 890 Left 3.4/3.6 ' %
Rusted Steel/SPH Bottom : None None T #4 EFaw‘ Intact #6
2¢ Carboline 890 A Left 3.3/3.3. 5 S :
1c Carbo Zinc 11 SG/ Top 2.5 None None | None' #6
SP2 (Wire Brush) Right : : | o B
2¢ Carbaline- 830 3.0/2.9° !
Rusted Steel/SP3 Bottom B ~ None None - | #8 Few Intact? 8
2¢ Carboline 890 Right 3.3/3.3 b [ i
1c Carbo Zinc 11 SG/SP11 Top 25 None None None' #6
3¢ Carboline 890 Left 5.6/4.9/5.0 : Coi : :
Rusted Steel/SP11 Bottom o - None None None: . #6
3¢ Carbaline 890 B Left 5.3/4.8/4.4 i ;
1¢ Carbo Zinc 11 SG/ Top 2.5 None ~ None ‘ None' #6
SP2 {Wire Brush) Right ' f
3¢ Carboline 880 3.7/5.5/4.1 :
Rusted Steel/SP3 Bottom B None - None None #6
3c Carboline 890 Right 5.3/4.8/4.4 S P
S = - = N PSS T e T ==
anels OXhliElted coating discoloration aﬁer irradiation, prior to LOCA test.. : : Panals suspended in vapor phase
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CARBOLINE

08:27 FAX 314 644 6883

12/16/97

b
Tesung Project: 02927
Report: One, 14 Days
Results:

s

320°F LOCA (STEEL PANELS)*

GROUP #1; LOCA #1; 14 DAY GRADING
: ; T R

June 10, 1
Page 56
AR

993 .

Grading Date: 3/11/93
R

(e
Panels exnibited coatling discoloration after |irra§iatl'on. pn;or 1) Lﬁﬁ test.

T {1} #4 intact at edge.

1c Carbo Zinc 11 SG/SP11 Top 26 None None  None' #8
2¢ Carboline 890 Left 6.0/6.7 .
Rusted Steel/SP11 Bottom _ None None #4 Few intact! 4
2¢ Carboline 890 Left 6.0/5.5 ' i . o
1¢ Carbo Zinc 11 SG/ Top 2.6 None None & Nonsé #6
SP2 (Wire Brush} Right : ; D
2¢ Carboline 890 4.6/5.5
Rusted Steel/SP3 Bottom R None None #6 Few Iﬁmct‘ : #8
2c Carboline- 830 Right 6.0/5.5 i i .
1¢ Carbo Zinc 11 SG/SP11 Top 2.1 None None ' None. - #6
3¢ Carboline 890 Left 6.1/8.6/6.7 i : ﬁ
Rusted Steel/SP11 Bottom - None  None ' None~ #8
3¢ Carboline 890 Left 6.1/8.6/6.6 ’ ; ? o
1¢c Carbo Zing 11 SG/ Top 2.1 - None None None #6
SP2 (Wire Brush) Right : .
3¢ Carboline. B30 4.9/9.8/6.5 !
Rusted Steel/SP3 Bottom o - None None None ?8_
3c Carboline 890 Right 6.1/8.6/6.8 C ' L o 3
+ ?anels suspenﬁea n vapor phase
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12/16/97 08:27 FAX 314 644 6883

IA1011/014

CARBOLINE

Tesung Project: 02927
Report: One, 14 Days

320°F LOCA (STEEL PANELS)*
GROUP #; LOCA #‘l. 14 DAY GRADING

' June 10, 1993 |

Page 57 .

1

1c Carbo Zinc 11 SG/SP11
tc Carboline 890
Rusted Steel/SP11 o ' None None .- ;None T 48
1¢ Carboline 890 Left 2.7. a o : .
1c Carbo Zinc 11 SG/ “Top 2.1 None None ENone : #6 .
SP2 (Wire Brush) Right : i -
1¢ Carboling 830 26 : : ‘
‘Rusted Steel/SP3 Bottom ‘ “None - None .éNona #8
1¢ Carbaline 890 Right 2.7 ’ . - o I
1c Carbo Zinc 11 SG/SP11 Top 2.3 None None None ! 46
2¢ Carboline 890 Left 5.6/b.1 i P ¥
"Rusted Steel/SP11 Bottom . None None None ! . None i
2¢ Carboline 890 Left 6.0/5.0 B : 0
1c Carbo Zinc 11 SG/ Top 2.3 None None None ' #6‘; .
SP2 {Wire Brush) Right : L ERE R |
2¢ Carboline 890 4.6/6.1 b IR |
Rusted Stesl/SP3 Bottom . : None None None : | Neme.
2¢ Carboline 890 Right! 6.0/5.0 4 SO U RIERE |
= e —————
Panels exhibited coatning aiscoloraﬂion alﬁ_er |irra§;iatmn, prlor to A test. 4 ¥ Pansis suspenﬁed n vapor pﬁass : , e
Very slight coating ‘erosion. : . ;' s i .




do12/014

CARBOLINE

08:28 FAX 314 644 6883

12/16/97

' L - SR R I !
Testing Project: 02927 ‘ June 10,1993 |
Report: One, 14 Days Page 58 ' i
Results: : S
' = .  Grading Date: 3/11/93
320°F LOCA (STEEL PANELS)* @ | T
1c Carbo Zinc 11 SG/SP11 Top 2.4 None None ‘None" #8.
1c Carboline 890 Left 6.8 ‘ ‘ P
Rusted Steel/SP11 Bottom | None -None . ‘None? N,:of,'a.:
1c Carboline 890 Left 6.7 i R
1c Carbo Zinc 11 SG/ Top 2.4 . None None - . : None . #6
SP2 (Wire Brush) Right : Cod S
1c Carboline 890 6.1 |
Rusted Steel/SP3 Bottom None None #4 Few int‘act‘ : None
1c¢ Carboline 890 Right 6.7 ' R ' '
1¢ Carbo Zinc 11 SG/SP11 Top 24 None 'None i None #6
2¢ Carboline 890 Left 7.1/9.8 - b '
Rusted Steel/SP11 Bottom o None None : v%Non'e . None ,
2¢ Carboline 890 Left 6.5/10.8 . o S
1c Carbo Zinc 11 SG/ Top 2.1 None None {None _ #6
SP2 (Wire Brush) Right . ' ! ‘ P
2c Carboline 890 6.1/11.1 S e
Rusted Steel/SP3 Bottom ‘ ~ None None . !None - Némq:.
2¢ Carboline 890 Right 6.5/10.8 : S I
Panels exhibited coatling discoloration after iradiation, prior 10 test, anels suspended In vapor pr!asa; ; : i
1 44 few intact at edge. _ : T
2 (1) #4 intact at edge. ‘ ! ‘
o |
r
g




o13/014

CARBOLINE

i2/16/97 08:29 FAX 314 644 6883

Tesung Project: 02927
Report: One, 14 Days

Results:

320°F LOCA (STEEL PANELS)*

GROUP #4; LOCA #1; 14 DAY GRADING

June 10,1993
Page 83
[

o i B ' i B
Grading Date: 3/11/93 | -

I

© W e

#4 few intact at edge.

3¢ Carboline- 890 .
anels exhibited coating discoloration after irra lation, pn'or o LOCA test,

Hairline cracks throughout entire area.
(1) #4 intact at edge.

X ’5'3\5:
1c Carboline 893/SP1 Top 46 None None -ENdne #6
2¢ Carboline 890 3.1/4.2 ! P
A . ' .
Rusted Steal/SP3 Sottom 2.5/3.6 Nona None #2 Few Intact #6
41 { 2¢ Carboline 890 ; i .
1c Carboline 893/5P1 Top 4.7 None None None? . #6
3¢ Carboline 890 8.2/4.8/5.0 | : hd
Rusted Steel/SP3 Bottom : None None #4 Few Intact #6,
3c Carboline 890 6.5/5.5/4.4 ) ; o P
¢ Carboline 893/SP1 Top 5.0 None None None? #6
2¢ Carboline 890 8.0/8.1 : o
| Rusted Steel/sP3 A Bottom' - “Nons None #2 Medium #6
42 | 2¢ Carboline 830 7.118.4 : Intact : P
1c Carboline 893/SP1 Top 5.2 None None None® . . #6
r' 3¢ Carboline 890 7.6/7.9/6.9 oo o
B
Rusted Steel/SP3 Bottom
6.0/9.0/6.9

FERS
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CARBOLINE

"12/16/97 08:30 FAX 314 644 6883

Testing P-roj‘ect:. 02927
Report: One, 14 Days
Besults:

GROUP #

2 LOCA

S0 S

320°F LOCA (STEEL PANELS)*
#1: 14 DAY G

Grzad

RADING

June 10, 1993 < - '
qu‘e 84 S

2 s o
Grading Date: 3/11/93

i
!
i
)

' #8 few intact at edges.

7.2/9.0 ' ’
e
er irradiation, prior to LOCA test. , + Panels suspende

1c Carboline 893/SP1
1¢ Carboline 890 4.2 g !
A ' : : 1 :
Rusted Steel/SP3 ‘Bottom S None None . { None ! #8
43 | 1c Carbaline 890 3.3 | T ,
tc Carboline 893/SP1 Top 4,7 - " None None i;None,,"I L e
2¢ Carboline 890 8.0/6.7 : S P
Rusted Steel/SP3 8 Bottom . None Nones - None " : [ 46
2¢ Carboline 890 7.9/6.4 ‘ . . G
1c Carboline.893/SP1 Top 5.1  None " None #6 Few Intact | =~ #6.
ic Carboline 890 7.5 | | -
: - A : T ; g ” y
| Rusted Steel/SP3 Bottom - None None None . | ~ #6.
44 | 1c Carboline 890 7.3 ' Lo : P
1c Carboline 893/SP1 Top 5.0 “None None #4 Fow Intact' | = 46
2¢ Carboline 890 8.1/8.0 . e :
Rusted Steel/SP3 8 Bottom None
2¢ Carboline 890
Famols Shbveed contng dRcolrsion s

i
l
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el ‘\ LABORATORY TEST RE PO'{'I:

4 ' April 9, 1973 )

TESTING PROJECT 4-1202
Final Report

- SUBJECT: " Evaluation of the Carbo Zinc 11/Phenoline 368 WG -
Finish coating system when exposed to LOCA test
conditions specified under ANSI N10l1.2 and General
Electric Mark III Containment.

| REFERENCE: Mr. J. R. Lopata/Mr.-J. R. Sasso, General Electric
Company; ANSI N101.2-1972.

PURPOSE: To determine if the Carbo Zinc 11/Phenoline 368 WG
Finish coating system will meet the performance
criteria specified for a steel containment vessel
lining under ANSI N101l.2-1972, when exposed to an
ANST N101.2 suppression chamber and General Electric
‘Mark YII containment temperature—pressure curve
composite.

Q?NCLUSTON;' The Carbo Zinc 11/Phenoline 368 WG Finish coating
DR system meets the performance requirements when
V'evaluated according to ANSI»N101.2—1972, Section 4.5.

P?DCEDUREi. A. Test Coupon o
2" x 5" x 1/8" sandblasted steel.

i

Dry Film Thick- |-

B. Systems Tested " ness (DFT) %
7 ..lo-Carbo-Zinc-1l- - - -+ . 3.5 mils LI
lc Phenoline 368 WG FlnlSh Please refer to

"Results"

C. Cure Schedule
Carbo Zinc li: 24 hours at high humidity plus long
- term storage at ambient.

Phenoline 368 WG Finish: 2 weeks at ambient.
S opu Exposure o o '
omposite temperature curve follow1ng the testlng

criteria spec1f1ed under the General Electric
" Mark TII containment and ANSI N101 2 suppre551on
“chamber “vapor temperature: .
. . _Demineralized Water Test Solution under dynamlc
R Eray condltlons.nq.w
C e test coupons were subjected to the follow1ng
time~temperature proflle-

"The tcchnlcal data furnished is true and cccuran 1o ?he ban of our know!odg- However, )

T T hie ‘guerantee of decurdéy 18 given or implhd o s car‘bOline




‘\ LABORATORY TEST REPORT _

/,ﬁi April 9, 1973/Page 2.

TESTING PROJECT: 4-1202
Final Report

| PROCEDURE: (continued)

D. ExEosﬁre (contihued)

Total Time Lapse Temperature °F
Initial » 70°F
1 second . 100°F
- 10 seconds 135°F
1 min. ,40 sec. 150°F
16 min., 40 sec. » 160°F
2 hrs., 46 min., 40 sec. 190°F
3 hrs., 20 min. 235°F

27 hrs., 47 min. _ 190°F
End of Test ’ ‘ PR

The test panels were immersed approximately
1«1/2 inches 1nto the solution inside the test
chamber. S

After being evaluated for this :Interim- Repert, the.
" test coupons were returned to the deionized water
solution for exposure at 180°F.  :This 'isinot a pard
SETthé ‘above teést criteria and ig ‘referred to in
. Eﬁe'hddendum ,

GRADING.. T I '
PROCEDURE; - The test coupons were evaluated for performance in
T the following areas:

1) Material flaking off

2) Delamination between coats and/or peeling
3) Blistering of the topcoat

4) Chalking of the coating

5} Excessive cracking

Grading procedures spe01f1ea in Report NlOl 2= 1972 of the Amerlcan
National Standards Institute-Protective Coatings for Light Water
Nuclear Reactor Containment Facxlltles- '

4.5 Methods of'Examihinc and Evaluating the Exposed Test Specimens
: The dynamic anc/or static- elevated temperature-pressure -
‘and irradiation test panels shall be evaluated within" 2 hours and-
again after 2 weeks after removal from the test chamber for the
following surface defects:. Flaklng, Delamlnatlon and/or Peellng,_
Bllsterlng, and Chalklng.' Defects listed in Subsectlons 4 5. 1
through 4 .4 shall be dealt with as follows:

: L o " From the Carboline Research & Development Laboratory

The technical data furnished is true cnd accurate fo the best of our knowledge However,
"'no guarantee of éccuracy is given or implied.” ; T




‘IE; LABORATORY TEST REPORT

\

April 9, 1973/Page 3.

TESTING PROJECT: 4-1202
Final Report

GRADING
PROCEDURE: (continued)

4.5.1 Flaking. ASTM D772, Evaluating Degree of
Resistance to Flaking (Scaling) of Exterior Paints,
Part 21, Bmerican Society for Testing and Materials,
Philadelphia, Pa. 19103. Flaking shall not be
permitted.

4.5.2 Delamination and/or Peeling. Delamination
and/or peeling shall not be permitted.

.4.5.3 Blistering. Blistering shall be limited to a
few, intact blisters, Size No. 4, ASTM D714,
Standard Method of Evaluating Degree of Blistering
of Paints, Part 21, American Society for Testing
and Materials, Philadelphia, Pa. 19103. The number
and the size of blisters shall be recorded.

4.5.4 Chalking. ASTM D659, Standard Method of
Evaluating Degree of Resistance to Chalking of
Exterior Paints, Part 21, American Society of Test-
- ing and Materials, Philadelphia, Pa. 19103. Heavy
_chalking shall not be permitted.

Any other changes in coating properties which are not
also associated with the separation, or the release, of coating from
the substrate shall not be a cause for rejection.

ANSI Criteria N101.2-1972

Flaking ASTM D772 10 T
Delaminatipn or Peeling. None

. Biiéte;inngsanp7i4 ) . 4R
Chalking‘ASTM D659 » Light (8)

.NOTE: Flaking is gfaded'according'to'AéTﬁ D772 with a rating of

10 indicating no flaking was observed.

K . . From ,_t_hje_”Carbél.ihe Rése'é'rch & Dév»elo"prrieh't Laboratory _ _—

. The technica! data ¢ :ntshed is true and accurate to the best of our knowledge. However, / . !
no guarantee of accuracy is given or implied. ’ ) oo l car‘b°| ine '
A
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‘\ LABORATORY TEST REPORT _

e

~

April 9, 1973/Page 4.

TESTING PROJECT: 4-1202
Final Report
RESULTS: - | Delamina- : : N
- - , tion and/ |Blister-|Chalk-

DFT Flaking or Peeling ing ing
Panel A
Carbo Zinc 1l 3.5
Phen. 368 WG Fin. 9.0 .

12.5 10 None (1) 10 10
Panel B
Carbo Zinc 11 3.5
Phen. 368 WG Fin. 10.0

13.5 10 None 10 10
ACCEPTABLE PERFORMANCE
N101.2-1972 ’ 10 None 4F 8

DISCUSSION
OF RESULTS: .

were not pinhole

magnification.

steel substrate.

 DRL/1ft

(1)There is a halrllne“surfaC'm” To)
the cc coatlng is intact ‘at this time. . ...

free.

[

-one/_side of Panel A, but _

The test coupons which were used. for this evaluation
Also, the coating had not
been Tiltered before application and there were
particles on the surface film.

The surface cracking on Panel A was observed through

At this time, the coating system is

OR: Testlng Department
XC. SLL e e e -
- RRR . P ‘, PR,
HDT S
JFM
EWS
JDB

SLS .
JRL

__The technical data furnlshed_ _:s‘true_o_nd accurate to tne best of our knowledge However, :

- GHD =~ 'ﬁlmu,u_ifj]m ff'“

an1e1 R.

Leri€2%>$\

Testlng Department

From the Carbolme Research & Development Laboratory
LAB GPOUP LEADERS e 1 _

completely intact and, therefore, protecting the

no guorantee of accuracy is given or implied. ™

carboline




“\ LABORATORY TEST REPORT __

~ | | ™

April 9, 1973

TESTING REPORT: 4-1202
ADDENDUM. , —

'The test coupons will be returned to the -immersion solution -
environment for 89 days at 180°F. This long term test exposure
is an addition to, and not a part of, the ANSI N10l.2 and General
Electric Mark III containment exposure criteria.

Daniel R. Leritz
Testing Department

DRL/1£t

\ | - From the Carboline ,Reseat_d_h & Devéfdbrﬁénﬂi'Labbtatd-ry‘ B

_ The fechrucal data furmshed is trus and e~curate to the best of our knowledge However,
no guarantee of accuracy is given or implied.”

| carboiine

o senb e
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TESTING DEPARTMENT ~ ABSTRACT REPORT
e .

N
TESTING PROJECT: 02851 | DATE: November 13, 1992 | —
REPORT #: | ’Th‘réé . L p_Mg_ - DATé OF émomez '}/23'@2" |
TOTAL DESIGN TEST DURATION: ' REQUESTED BY: Jerry Arnold/Ear! Bowry
TTLE: Radiation/DBA Testing for Clinton Power Station - Unit 1

(Finat Grading of Post DBA [rradiated Panels)

’

REFERENCE; See reports # One and # Two of this Testing Project (02851) for a fuil
description of the DBA test and intermediate grading of the post-LOCA
irradiated panels. This report covers only the final grading of the panels

: after they were Iradiated to one final dose of 6x10° rads (total 1x10° rads).
This grading was performed at Carboline by Carl Braun, Advanced Testing
Technician of Carboline

PURPOSE: To evaluate maintenance systems for aged Carbo Zinc 11 $G/Catbaline 191
HB and Carbohne 195 SurfacerlCarbolme 191 HB

BACKGROUND: After the 14 day grading following the DBA exposure test it was detexmlned
' © that the pre-DBA Irradiation of 2x10° was not sufficient to satisfy the -
requirements of Clinton Power Station. A decision was made by Clinton
personnel to have the already tested panels sent to SteriGenics and T
exposed to additional gamma radiaton so that the total expasure (pre and
- post DBA accumulation) would total 1x10°. - It was further determined that - i
an intermediate grading at a dosage of 4x10" would be made (See Repon

# Two). This report is of the final grading of those panels at the time of

the 1x10° exposure:

SYSTEMS: See Report # One of this test. (Al coupons received an additional four
month ambient cure prior to the additional 2x10" irradiation).

EXPOSURE: ©  lrradiated to Bx10° rads at SteriGenics International (Tustin, CA), This
: : ransed the totat accumulated dosage of these panels to 1xt0® racls
' CONCLUSIONS: . See Summary of Hesults ' :
k— Lol From The x,oroonne ?eseorcw &0 avexco*nem Lo oraion

. The techmcal aata fumished arg tue and accurgte to the bost of our knowiedge

However nocucrameecraccuracwsgwenanmp;;ea o carboline ’
- TEST-4153 : o ‘ RESETE T Neeseman—
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fTesﬁng 'Projed:' 0285! c :
-|epon: Three, 1x10° irradiation
" iSummary of Hesults;

FINAL GRADING OF POST DBA IRRADJIATED STEEL PANELS

*  Novembat 13, 1992
Page 4 "
Grading Date: 7/23/02

i c : : i Bilyering
Coating System ' Dry Fiim * Flakhng Delaminatjon - Cracking* . Chatking*
Goating Sy - ‘m':..,,m. e of Peeling " Afer LOCA? AMter Finai 4x10® radiation® kA "
E hins 5 Aftee ax16® frradiation®
16 Cavbo 2inc 11 SG7 : ia1.23 Nana Nong #8 medium 10 ¥6 medium donse #8 matium {o #8 metium dame Haliline cracks None
Realdugl Zing . : {10 -1 : Intacy?® Intact wRh cricks over entise face
16 Cashodne 001 i 68 . .
1¢ Carbo Zinc 11 8G) 5 ¢ {20-28 Noig None #4 10w 10 #2 modium dwss inac?® 4 meckuom 10 #z'dlnu Intact Hulning cracks Nane 10 Slight
Residual Zinc : B 7.2 - - witie cracks ovoy entire face
2¢ Carboline 801 8.0 - B.Ajcoat . Blisters cracked® -
¢ Cabo Zine 11 SG/ - | 2y & None None 42 -medium dense intact® #2 medium dense to #2 densa Haitline cracks Nons lo Slight
Reskioal Zine . | 109 - 1.7 " Infact with cracks over entita face
J¢ Carboline 801 4.4 - B4/ooal Blisters cracked (1 side) :
16 Caibo Znc 11 SG/ l22.28 None Nora #0 law intac®® #8 faw inact lo #8 madium Infect | Halrine cracks | None fo Siight
Aesldual Zinc {1012 wRh cracks aver enlite lace
3¢ Caxboling 890 |56 -59 ’
16 Carho' 2ing 11 SGf ] 20.22 None None #4 1w 0 #6 medium danse IMact® | 96 madlom 10 #4 medium dunsn Haliline cracks None
Aesidaal 2o 10,7 - 1.3 ” intact with cracks aver ehtha (aco
2¢ Carbaline 890 38 - 1.Ycont Blisters cratkud {2 sides)
7¢ Casbo’ Zine 13 SG? i21.26 None None #6 medum intaci® &6 mudom to #4 madium Inlact Haliine cracks . None
Resklus) Zing - §o.8 .14 " wilh cracks over entire face
Ic Carhciing 990 2.0 - 6.4/c0at Blistera arackegf’ .

2
3 .. Rasulls fter 4x10° tradiaion °

.. Rasule aro from wo-o¢ Jour panet sidex !
i

Dry 1im thicknesa aflor SP3 cleaning.
Rasults afler LOCA : :

Resulis afver. md‘ wendiation

1

P

a

S1 8661/6Z/¢8B

fipel e

Ge

Ad3S HO3L 3NITIoEAWO £883-pp9-v1t

€8 3Jovd




B3/28/1998 15:35 314-644-5883 CARBOLINE TECH SERV PAGE B4

e

LABORATORY TEST REPORT

.,
v T T T )

Facator o pobesedt

TESTING PROJECT: 02851 ' DATE: March 19, 1992
REPORT #3 One . TIME:y 14 Days =~ DATE OF GRADING: 2/20/s2

TOTAL, DESIGN TEST DURATION: 14 Days REQUESTED BY: Jerry Armold

POV S PV S

TITLE: Radiation/DBA Tesvting for Clinton Power Station - Unic 1

v ca

PURPOSE: . To avaluate maintenance eya:aﬁs for aged Carbo Zinec 11 se/
Carboline 191 EB and Carboline 195 Surfacer/Carboline 191 HB.

BACKGROUND 3 Puring construction of the Clinton Plant, Carboline systems
were applied to stesl (Carbo Zine 1l $G/Carboline 191 HB) and
concrate (Carboline 195/Carboline 191 BB) surfacas. These
original systems were primarily intended for comstruction
conditions: abrasive blast surface preparstion and spray
application. Since then, it has become more important to use
coatings which require less surface preparation (i.@., SP3),
that can be brushed or rolled, and which contain less solvent
than the ori.ginal coatings.,

. This tast evaluates maintemce ‘orianted coat:l.ng ays:ams which .
; are more practical for operating nmucleer plants. The coatings IRty
oo R tested meet the requirements for maintenance coatings discussed
: : above and are compatible with the existing, aged coating

f . 8ystems.

In designing this test series, the following were considared:

a. Bimulated aging of the original systems
b. Surface preparation of the aged coating system
¢. Surface preparastion of the exposed substrates
d. Effects of residual primer on surfaces on DBA performance
@. Multiple coat applications, taking intc consideration
. futura painting cycles
; . £, Simulated concraete damage and repsir
P S 8 100% golids :Elcor coat:!.ngs

P 'J.‘he teat paramaters (:adiation, LOGA pressurea, LOCA
i ) _ _temperatures) were provided by the client, Illinois Power and
E oo _drs representative, Sargent & Lundy. Many of the panel
. preparation and DBA testing steps were monitored and witnessed

_ by Kenry Miller of Sargent & Lundy. :

From 1he Ccrbolme Resecrch & evenopnr*ent Laborcrory '

The technical data furished ara tue and deeurte 16 the best of our know(edge AR PRy T
Howaver, no guamnteeofcccurcm/isgwen or |mplfed o o ; carbolinq .
. TEST-012480-1 A T -...-——cox o1
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Tasting Project: 02851 March 19, 1982
Report: One, 14 Days Page 2

PROCEDURE:
h a. : Téat Co__\_x_g' '

Descript:l.on' 2" x 4" x 1/6“ ateel, certified Carboline STl (see
Appendix 1);

2" x 2% x 4" concrete blocks conforming to Carboline
Specification CB2 (see Appendix l).

Surface Preparation:

" Steal Panels
Gritblastad to $SPC-SP10-82 with 2 2.0 - 3,0 mil blast profile.

Conereta Blocks

Side A (Broom Surface) lightly brush-off blasted te SSPC-SP7-82 to
remove laitance, _

Sides B, C, D lightly wirebrushsd to SSPC-§P3-82 to rTemove laitanze.

Abrasive Medium: $50/50 mix of GFE #40 grit and S230 shot.

B. Szgtems Tasted

- | . . ‘ = Dry Film sy
‘8teel Panelss . ' . 'Batch Numbezs - Thickness B
Coating Panal No. Part A Part B Color Thinner Range (Mils) -
1c Carbo Zinc 11 8¢ All 160468 LH74472 Creen TH#26(18%) 2.0-3.4

0300 O0OMS525M '
lc Carbolina 191 HB = 1lA-8A 1J9497M 0J9799M White TH#15(18%) 6.0-7.0 —

8800 0G9645M
le, 2¢, 3c

Catbeline 801 1A-4A2 1J5350M 1H9441M Gray TH#4(10Z) 4.,7-8.8fcoat

v SA-12A2 R705 OH9767M
'17A-204%
254~28A%
le, 2¢, 3 , _
Carboline 890 . 54-3A% IR9565M 1L9621M Gray TH#2(12%) 3.0-9.2/coat
' © 13A-~16A2 C703 1E9%482M
- 21A-26A% —_— S
29A-32A4' E A
! Panela 1A-8A: f “Top 1.[2 of Csrboline 191 HB panals solvent wipad; bottom 1/2

of Carboline 191 BB panels sanded with 80 grit ‘sandpaper,

“"then sclvent wiped prict to application of Carbolineg 801 aad
. Carboline 8%0.
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Testing Project: 02851 Mareh 19, 1992
Raeport: One, 14 Days : Page 3

B, §ze:ams Tested

3 Panela 9A-16A: - Carbo Zinc 11 SG panela ware washed with tap water prior to
application of Carboline 801 and Carboline 890.

S Penels 17A-24A: Carbo Zinc 11 SG panels were gritblasted to SSPC-8P6-82,
leaving residual zine on substrate prior to application of
Carboline 801 and Carboline 850,

4 Panels 25A-32A: Carbo Zine 11 $G panels were power-tool cleanad nsing a 3M
' Clean~R-S8trip unitized wheel to S8SPC-SP3-82 leaving residual
zine on substrate prior to application of Carboline 801 and
Carboline 890.

Theoretical
Dry Film
‘Conerete Block Batch Numbers Thickness
Coating ’ Ro. Side Part A Part B Color Thinmer  Range(Mils)
lc Carboline 195
Surfacer All Alll 1K9397M 9M9255M White TH#2(10X) 20.0
0800 1AS014M K
ie¢ Carboline 191 HB All All 139497H 639799M White TH#15(12X) 4.0-6.0 ,
. o : : i : 7 S800 0G9645M @ . : Rl
. le'Stargleze 20118  49A-52A A? lHQESIH 1G9422M . Gray Unthinnad 20.0 o ‘
: ’ 57A-60A Part C: 1F7413C o : ' e
All p?
lc Starglaze 2000/ . 0K2937M 1L1486M Clear Unthinned 5.0 e
0910 -
‘le Starglaze 2001 S53A-56A A% - 1K9614M 119645M Gray Unthimnned 30.0 e
2716 :
le, 2¢, 3¢
Carboline 801 49A-52A A,B 135350 1B9441M Gray TH#4(10Z) 5,0-7.0
¢,D R705 OH9767M
ie, Zc, 3e .
Cartoline 890 S7A-60A A,BS 1K9565M 11.9621M Gray TH#2(12%) 5.0-7.0
) ¢,D G703 1H9482M -
2, 3¢ 4e i
Garbolina 191 BB 53A~56A B 1J9497& 0J9799M White TK#lS(lZI) 4,0-6.0 '
oo o ,D . $800 0G9645M

"1 A flush coat of Carhcliue 195 Surfacer was applied to seal the pores of the
concrete blocks ptior to a full coat of Carboline 195 Surfacer.

““‘2“‘"&3 Eleanetar adhesicnwtest‘wns performed in-the center on Side D of all"'”“'"_
~~ conerete blocke. The hole produced from the adhesion pull was repaired with
Starglaze 20118, lé produced 1ITom the acnesio e WA alrer el

Tha top 1/2 of side A on all conerete blocks was power-tool cleaned, using a
. 34 clean-n-strip unitized wheel leaving residual Carboline 195 Surfacer. The

bottom 1/2-of Side A was hand sanded with 80 grit sandpaper on blocks 49A-52A
© and 57A-60A, Side A wss rapaired with Starglaze 2011S prior to application of
‘"Catrboline 801 and Carboline 890.‘-
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Testing Project: 02851 o | March 19, 1992
Report: Onae, 14 Days ~ Paga 4 .

4 The top 1/2 of Side A on all concrete blocks was power-tool cleaned, leaving R
. residual Carbolina 195 Surfacer. The bottem 1/2 of Side A was hand sanded .
with 80 grit sendpapar on blocke 53A-56A., Side A was repaired with Starglaze
2000/Starglaze 2001. ' : . : ' - -

5 Side B of all blocks was hend sanded with 80 grit sandpaper then solvent
wiped prior to application of Carboline 861, Carboline 890 and sacond coat of
Carboline 191 HB. :

c. Cure Schedule

Coating . Panel ID Panel Side . _Cure
ftaal}
Carbo Zinc il SG 1A-8A A,B 3 days @ 100°F
100Z RH .
9A-32A A,B 14 days @ 100°F
100% RH
Carboline 191 HB 1A-8A A,B 14 days @ 150°F
Carboline 801 er ' :
Carboline 890 A1l Al, B! 2 days @ 70-83°F
36-52Z RH
1A,28,58,6A  ALB2 - .. 3 days @ 150°F. -
9A,10A,134,144 - : ' 3
17A,184,21A,228, A%*,B*" 17 days ambient -
25A,26A,294,30A : conditione ' s
3A,4A,‘7A,8A,"" . .Al*’31*..__ e R 21 daYs ambient U ___._
114,12A4,15A,164A, conditions
19A,20A,23A, 244,
27A,28A,31A,32A
Concrate:
Carboline 195 Surfacer
Flush Coat All A,B,C,D . Overnight @ 70-82°F
. 41-83% RH
Build Coat All A,B,C,D 3 days @ 69-83°F
. . : . s . 28-57% RH
Carbolime 191 KB ~All -~ AB;G,D - 14 days @ 150°F
- Starglaza 20118 Al D - 3 days @ 68-83°F .
- e o+ e e PRI, ‘._._._.._.,355522 Rx e e e e e e
494-528, 3 daye @ 68-83°F

o s7a-s0A 0 AT ~ 35-52% RY
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Carboline 801 or

Caxboline 890

Carboline 191 HB

Srarglaze 2000
Starglaza 2001

1’2,3,4 - lst’ 2nd’ 3:6’ I’th coats
* Final cure before and after LOCA

49A-52A

57A-60A

53A-~56A

53A-56A

CARBOLINE TECH SERV

A;,gl,cx.nx
A?,8%,ct,D?
A”,B"’,C”,D’*

A,Bz,cz,Dz

A' » c ¥ Ds
Bzi s cst Dqs

A’

PAGE

March 19, 1992
Page 5

1 day @ 69-80°F

- 42-51% RB

3 daye @ 150°F

24 daye ambient
conditions

1 dey @ 69-80°F;
42-5172 RH

3 days @ 150°F
24 days ambient
conditions

1 day @ 69-80°F;
42-51% RH
24 days ambient
conditione

¢

- Please refer to Attachment "A" procedure for preparing test specimens.

D, Exposure

Irradiation to 2x10% fads at Sterigenics Internationsl, Tustin,
Galifornia, followed by 330°F LOCA eurve, vapor phasa only.

A'

Time - Tenperature ~ Pressure Conditions

28

Time*

Temperaturs, °F*

Pressure, peig*

0 to 1.5 gec.
1.5 to 40 gec.

45 sec, to. 1 bhr,

1 br. to 1 day
"1 to 7 days

185 to 330

330
©.250-.

250 to 100

330 to 250

0 o 30 -

30

30 to 15 .
15 to 5
5 to 0

% Theose ara“theoretical values.

Attached are” graphs cf thaoretical and
LOCA tamperature and praessure curves and copies of chart recordings for this test

._found on pages 158, 159, 160 and 161, Lsb Boock #370.

B.

Water Chemiatry

Deionized water. -

pH for

PH for stael pinel LOCA: 8,39
conerete block LOCA: 8.77

‘getual -
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Report: Ona, 14 Days Paga 6
E. LOCA Grading Procadure

(ANSI ¥101.2-1972)

K]

. The test cﬁpona ars exsmined uiia ‘vélﬁatsd within two- hours and two

weeks after removel from the test chamber for the following coating
defectes , :

o Flalking :
o Delamination and Pealing
© Blistering

" o Chalking

There was no differance between two hour and two week gradings, except
for concrete block 52-4, which exhibited one hairline crack near bottom
¢n face A at 14 day grading.




' 83/20/1938 15:35  314-644-6883

Testing Project: 02851

Report: Oma, L4 Days .
Steal Panels

CARBOLINE TECH SERV

PAGE 19

March 19, 1992
Page 7

Theo;:etical -v--—;;-a-
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Testing Project: 02851 March 19, 1992
Report: One, 14 Days . Page 8
Concrete Blocks

" fheoretical ————s—=-

N Actual
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~ 200 :
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