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SCCPE: The purpose of this test was to evaluate the feasibility of applying
. Nutec Sils surfacer to steel imbedded in concrete (i.e. Richmond, inserts, ;

',
. '

Steel Imbeds) in Service Level I areas of nuclear power plants. *

-

! SC'00LRY: Cesign Basis Accident test results from Cak Ridge National Laboratories
indicate loss of adhesion on 115 coated specimens and #2 few blisters on:
118/1201 coated specimens which had previously,been cleaned to bright*

metal with a 3M Clean-n-strip cup wheel.,

.

*

On the other hand no defects were observed on the ils surfacer over
I abrasive blasted steel. Mixed results were obtained en 115/1201 specimens

which had been abrasive blasted. Two of four faces looked excellents'

whereas the two remaining faces exhibited some blistering.
.

; Cf the eight 115/ abrasive blasted steel interfaces, five exhibited no defects
and one contained very few 96 blisters (754 passing). Of the two f aces which

.

Cak Ridge National Laboratories reported as #2M, one appears marginal.'

;
.

I

| Eight 2" x 4," x i " prbon steel panels were prepared for coatingProct:CRIS: s

; -

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

.
>

"B. Tour were abrasive blasted per SSPC-57-10, near white blast,
~

i .; with a working atx of G-80, G-50, G-40 steel grit to achieve
a surface profile of 2.0 mils.*-

,

?

Nutec 9115 was applied to all eight panels over a two day period (one
face of each panel a day) . NJtec 1201 was then applied to two clean-n-Strip'

| panels and two blasted panels. Details of the application and curing are
outlined on the attached panel preparation sheets. ..

. .

5 ThecoatedpanelswerethensubmittedtoCak'.RijgeNationalLaboratoriesfor
esig . Sasis Accident testing, with maximum 385 r, and 70 psig parameters..

.t l . . ' .** *

The tested panels were evaluated by CRWL'personne1'y,
i *-

, , .
, imme'diately upon removal*

: from the autoclave and reinspected by Imperial following shipmen" of the
' '

'

g panels back to New Orleans. .
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CQHCLUSZONS:
,

,

l, ;-
.. 7

It* Based on the test results, application of Nutec (-

| |,. 118 is not recommended (for surfaces greater than '

'. two square inches) over clean-n'-strip prepared
steel in containment areas which would be exposed,

i to the temperature and pressure conditions observed,

! in this test.-

Application of Nutec 115 is recommended for over-
lap on steel imbeds (maximum 2 inches overlap) and

,

over irbedded steel objects (up to six square inches),
|' which have been abrasive blasted or prepared with
j power tools which impart a surface profile (i.e.,

,

| roto poen).-

. Of the eight abrasive blasted faces coated with !
l Nutec lis, five exhibited no defects and one contained ;

i only very few $6 size blisters. Oak Ridge also ;
! reported one face of panel 7829 (rear) as having

j
{ 42 eedium blisters. Imperial evaluated the panels

|
L thoroughly and believes that ORNL mistakenly eval- '

| usted the same face (f::ent side) twice. Imperial *

; has reevaluated the rear of panel 7829 to only few '

j #4 blisters. The front side of panel 7829 was border- !.. ,

j L, line. t

[. Therefore, of the eight abrasive blasted faces tested, <

Imperial finds that seven comply with the ANSI N101.2q ,
*

acceptance criteria (no larger than 44 few blisters)
and the eight face is borderline. This amounts to
an 87.54 success rate.

.

]!9,T,1: Technical reports $353-00 and 6413-80 relate Elcometer
; adhesion test data of Nutec 115 over abrasive blasted I

'
! and power tool cleaned steel surfaces. These reports

,
; are recommended for review, especially for Service
! Level II and Balance of Plant service, when DBA

i!' testing is not required, that is, where the coating
I system will not be s,ubjected to Loss of coolant t,

Accident conditions.*
. *
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d* DEA AND RADIATION *:CI.IRANCE_

a

i -

-

::
C TEST'7ANEL 7REPA3tATICM CATA"

,

.

,' ',.

-

* 1. PRODUCT ':0 RE 3:i3D: NUTEC #115
2" x 4" x %"

', 2 . TTPE SUBSTRATE:
ASTM A-36 Carbon Steel SI2:

; 3. SURTACE PPIPARATICN (Describe): Clean-n-Strip cleaned to bright metal
'

o

|-

->

f, 4. ,PRCDUCT DA3: SAMPLE NC. (s): 7822

N/Ae

t 5. DA3 A:c TIME CRTNG COMPOCND OR PRI.WR APPLIED:
.

APPLICATION CONDITICNS ':HICXNE!S TIME & DATE
PRODUCT +

{ COA *" PRCDCCT CDDES BA':CI # METHOD R/M(#T) % R.!! . (ins . ) APPLIED

Tront NUTEC #113 2417 Squeegee 86/73 .022 .027 9/25/80

2102 .-

2103 .*

~

3ack N;TE: #115 2417 squeegee 84/74 .021 .027 9/26/s0.

2102
2103

. . '|-

. .

.. ,

' . ..

!
,

. *

2 -

e.jg
... ,,

, - -

.. . . . ... --

O ~* ''RdI.. NW.IDIh! . 0-801. CURING CON:::TIONS: AMBIENT TENP. 80-90 T g

MINIMUM CURE 17 DAYS

*
.

TEST PROCEDURE: DSA**
.

! !'Cak Ridge National Laboratories . DA M SU3MITTED
'

5. TESTING PERicRMED 3Y:

.

,, 442-81 *6
.

! V TEST REP 0ftf NO.

9

.

.

>

0

I .
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DBA AND RADIATION TOLERANCE
.

|

, . - TEST 7ANEL PREPARATICN DATA
,

.

*

:: FRCDOCT M BE 233D: ynene a1ig
.|

: TYPE SUBSTRAIE: igw x.36 carben Steel SI2E: 2 x 4 xk"

't. SURFA G PREPA3ATICN (Describe): Clean-n-Stric cleaned to bright metal
.

.
.

.

7823h. PRODUCT Dana SAMPIJ: NO. (s,) :
.

DAM AND TIME CURINC COMPOUND OR PRIMER AFFLIED v/s*
.

.

7macc: AFFLIcATIcu cowmITIcus MIcxNEss TIME & DATI
!

*

uMcrpm.m.-
a cin..) Arrr.IED

f.aT >=cocT coors maws . xETuoo

';

Front NUTEC filS 2417 Squeegee 86/73 .022 .027 9/25/80'.
-

2102 -

|:
2103. ,

'I B ck NUTEC filS 2417 Squeegee 84/76 '.021 .027 9/26/80
2102':

i 2103.

1 .7 .
.

i ') -
,

'

; -
4

c, - . . .-

I. *

1:
,

-,. . .

1 : -

I ..

., .

*
.

'
.

, .

'*

CURING CONDITICHS: AMBIENT TEMP. 80-90 'T REL. NUM.IDr:T 70-80 g'

.

i MINIncu C RE 17 DAYS

'

* -

nsT PROCEDURE: DBA-

;

! .. TESTING PEAFCRMED BY: Oak Ridge National Laboratorie%A2 SUBMIT 2D 10/13/80
*

1 ,

i ..

'

.

AFPmyrD nY:*

;b DATE: 1/22/82 .c
,

PREPARED BY: Maurine Lee

DATE: 1/16/81' >

'

-

462-1-81; TEST REPcRF m.:
.

m_
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'* DBA AND RADIATION TCLERANCE
i

.

, , , '4 TEST PANII. PREPARATICN DATA

. .

J
#1 '

-

, 1. PRODUCT TO BE TESTED:

i 2. ITPE SUBSTRATE: ASTM A-36 Carbon steel SI2: 2" x 4" x 3:"

3. SURFACE PREPARATION (Describe): Clean-n-Strip cleaned to bright :netal.
'

.

! 4. PRODUCT DA3: SAMPLE NC. (s) : 7824
,

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

PX3 DUCT APPLICATICN CONDITICNS IIICKNESS TIME & DATE i

f
'

jCCAT PICDOCT CODES BATCE 8 METECD R/M(*Fl%R.E. (ins.) APPLIED

Front NU E #113 2417 Suqeegee 86/73 .018 .026 9/25/80
2102 -

2103

squeegee 84/76 .018 .025 9/26/80
3,,g 3.,m: #1u 2417

,
2102

i 2103.

| NUTEC #120L 1958/1959 Spray 74/78 F. .003 .004 10/1/80 |*
'

5 .006 .007*

,

! Total Ory Film Thickness Range - Front .021 .030
nock .024 .032

i
- ~~..

'' .,,

.'
1 a. s ' ''

- .

,. jf { . , y>, , -, .s.
|

i 6. CORING C0;CITIONS: AMBIENT TEMP. go.go 't * ML. MUMIbIn '' 70.go g

MINIMUM CURE 17 DAYS

DEA7. TEST PROCEDURE: ,
r

M /80Cak Ridge National Laboratories gg,g ,g,gg.

S. TESTING PERFCRMED BY:

APPROVED: J. M
*2-81(O TEST u ,cRT No. .. ,

:
: *

.!
l . .

- _ _ _ _ _ , _ ,
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DEA AND RADI5TICN '!CI.ERANCE
. . . .

.

1;*-~ TEST PANEL PREPARATICN DATk
: ,.. ..

1,

\*
'
'!*-

1. PacDUCT IO BE ESTED: NUTEC #113
.

gggg, 2" X 4" Xh"
ASTM A-36 Carbon Steel .

2. ITPE SUBSTRATE:
Clean-n-Strip cleaned to bright .etal

' .' 3 . SURFACE PREPARATICN (Describe): .

..
*

*

:
.

'4. PRCDUCT CATA: SAMPLE NO. (s): 7925.

!.
';5. DAs AND "'I.v! CURING COMPOUND CR PRIMER' APPLIED: N/A

PRODUCT APPLICATION CCNDITICNS WICKNESS TIME & DATE

:CCAT PRODUCT CODES BATCH #_ METHOD R/M(*F)%R.R. (ins.) ' APPLIED.

'

.

Front NOTIC #115 241.7 Squeegee 86/73 .021 .026 9/25/8(.

'

.

2102' -
.

2103*
* e a .

*
. ,

Brck NUTIC 4115 2417 Squeegee 84/76 .018 .024 9/26/8(:

; 2102*

2103
, g3
nd --

, .
NUTEC 41201 1958/1959 Spray 74/78 T .003 .004 10/1/8C

B .004 .006
.-! -

*
'

:

.

*

Total Dry Film Thickne'ss Range Front .024 .030
. Back .022 .030.

, , . .

|-

t ' ' . . -

.it
' ~ '

- ..*

7 y . Nt80-90 o - g. . -
5. CURm G CcN:ITICNS: AMsIENT TEMP.

MINIMUM CORE 17 DAYS

; -

T. EST PROCEDURE: c3A
. 10/13/80Cak Ridge National Laboratories DA2 SUBMITIED.

I. TEST 3G PIRFCRMED BY:

ur.NAPPROVED:'

. .

TEST REPORT NO. 462-819%
* F

2

: .

, *

t
' . " .
4 s*

i -

J. -
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DBA AND RADIATION TOIZRANCE*

..

.

h ' TEST PANEL PREP 11tATICH TAM .
'-

,

.I*
.

1. PRCCCCO TO BE TESTED: NWic #115 .

SI2: 2" x 4" X5"
2. TYPE SUBSTRATE: ASTM A-36 Carben Steel

with
3. SUREACE PREPARATICN (Describe): Abrasive blasted per SSPC-SP-10, near white blast,

a surface Profile of 2.0 mils as read on a Keane-Tator 2ref ale Cer:;:arator Disc.
;

.
-

.

4. PRODUCT DA3: SA*.GLE No. (s) : 7826

b. DA2 AND '"ME C"JRING COMPCCFD CR PRIMER' APPLIED: N/A
i

PRODUCT APPLICATION CONDITIONS THICXNESS TIME & DATEt

CCAT PICDUCT CCDES BA'It'E 8 METHOD R/M(CF) % R.E . (ins.) APPLIED
~

.

! Front NUTIC #115 2417 Squeegee 86/73 .020 .050 9/25/80

2102 .
*

2103*
,,

-,

Back NU3C #115 2417 Squeegee 64/~6 .024 .030 9/26/80,

.
*

2102*

.($ 2103
..J
-.

*

. . . . . ,, s .; . . . ..

1

:
;

"

.

: . .

i.
: -

.

, .-
,

t
.

O' *
**

,. |. . 3
'

. , _

O 70-80 g
3. CCRING CC:CITICNS: AMBIENT TEMP. 80-90 y - d. HUMIDI'1T

I MINIMCM CURE ir. DAYS
* *
.
.

7 TEST PROCEDCRE: DBA *

10/13/80Cak Ridge National Laboratories CA2 SUBMW.

l. TESTING PERFORMED 3Y:

.

ub -

-
APPRCVED:*

g 9~
Ii '-

TEST REPORT NO. 462-81 g.

..
$

i'
:

ir
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DBA AND RADIATION ':CI.ZRANCE}*
:I .

I ;.* .'fEST PMTEL PREPARATION * DATA
,

! t.
*

.I-
.

-

il. PRODUCT TC,BE ESTED: .,, 3 , ,
. , ,

;2. TYPE SUBSTRA2: ASIM A-36 Carbon Stiel - g| g, 2" x 4" xk"
. * % . s . s., -

!3. SURFACE PREPARATICN (Describe): Abrasive b1"?.% 0% I4f".'t 0-10 @ Ar white blast, with
. w-r =, _ ..; w --n.

.

a surface profile of 2.0 mils as read on a wg-f* gyp hofia. Qc's eter Disc.*

. .
~w~- 7. y.<

; .e, - n;., -

| '4. PsCDUCT CATA: SAMPLE NO. (s) : - 7827 _;

!5. DA2 AND TIME CURING COMPOUND OR PRIMER' APPLIED: N/A

.

PRCDUCT APPLICATICN CONDITICNS MICKNESS TIME & DATE
'CDAT PICDUCT CODES BATt"I 4 METHOD R/M (*F) %R.R. (ins.) APPLIED

Front NUSC #115 2417 Squeegee 86/72 .018 .026 9/25/80'-

2102 ,

2103 -

* .

Back NUTEC . 811S 2417 Squeegee 84/76 .'021 .027 9/26/80
2102

* p., 2103
3 w ,. _

t

,
. .- -

,
,

.

s
.

.

*

ii

f

jt. ., ..:

*
- -

. - ..
. : *70-8080-90 of '. fgj,, ggg737,;y, . %I. CURING CONDITICNS: AMBIENT TEMP.

MINIMUM CORE 17 DAYF.

TI.ST PROCEDURE: eBA.

.- .&a. AdC PERFCidED BY: Oak Ridge National Laboratories DATE SUBMIT".'_'D .10/13/80*

9

Jb NAPPROVED: -

v,m
TEST REPORT NO. 462-81 ' s'ji

,

;
-

.
- .

*

.

4 9

- - - - - ,. , _ . . - - , . _ . -_ .__y. _.,._s,., - . . - , , , - , . . , , , ,3m y__,. , , , _ .
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DBA AND RADIATION TOIZRANG.,

't
5 .
o

[ha ,-;,1EST PANEL PREPARATION DATA ,

:
.

*
.

*

1. PRODUCT "o BE TESTED: NUTEO #115' .

'. -
.

;2. TYPE SUBSTRATE: ASTM A-36 Carben Steel SI2: 2 " x 4 " rs "
3. STRTA 3 PREPARAT!CN (Descri.be) : Abrasive blasted per SSPC-SP-10, near white blast, with

a::.rface crefile of 2.0 mils as read on a Keane-Tator Profile Comparatcr Disc.
.

4. P E DUCT DA"%: SAMPLE NO.(s): 7828-

' 3 .- DA2 AND TIME CURING COMPOUND OR PRIMER APPLIED: N/A

PRCDUCT APPLICATION CONDITIONS MICKNESS TIME & DATE
CDAT PROCDCT CODES BATt"E 4 METHOD R/M (*F) % R.R . (ins.) APPLIED ,

_

Front NUTIC #115 2417 Squeegee 86/73 .022 .027 9/25/8C*

2102 |-* .

2103*

.,,

( - -

. Etck NU"'EO
-

fils 2417 Squeegee 84/76 .015 .020 9/26/8C'

2102*

"

L'], 2103

j NUTEC #1201 1958 Spray 74/78 T .003 .004 10/1/8C-
I 4 1959 3 .0C6 .007'

'

L
'

*

-
.

'
. Total Dry F11= Thickness Range - Trent .025 .031
.

Back .021 .027
. .

.

: ;..
-

.!. .

e .|. ..t
-

.

., .c . -
.

7 . N . EUMID N l. 70-803. CURING CONDITICNS: AMBIENT TEMP. 80-90 0 ? g
,

MINIMUM CORE 17 DAYS*

:
.

.

*
-

'f.. TEST PBCCEDURE: DBA"

"

,

.l . TESTING PERFCRMED BT: Cak Ridge National Laboratories 10/13/80
,

.

, J

-

.

|.
,

APPROVED: /:4

- h TEST REPORT NO. 462-81 .

*a:
' i _.. ,

*

=
.

b

h* ,

j - .

_ ___ . - _ ._ . _ _ _ _ . , _ _ _ _ _ _ _ _ . . _ . . _. _ , ._- - -. . , _
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;* DBA AND RADIATION 'ICIIRANCE
.
.

~h WTEST PANEI, P14EPARATION DATA , ,

;
-

: ,!'
'

NUTEC #11S1. PRODUCT ':0,BE ESTED:
'

.

2" x 4" xi"
2. TYPE SUBSTRATE: ASTM A-36 Carbon Steel -

SI2

13. SURFACE PREPARATICN (Describe): Abrasive blasted per SSPC-SP-10, near white blast, with
, .

a surface p:cfile of 2.0 mils as :sas ca a u .a -i..a
^

. . , 1.. C # . . _i_.."

: m .. . -
.

.

. .

34 . PRODUCT DATA: SAMPLE NO. (s) : 7829

I.5. DA3 AND TIME CURING COMPOCND OR PRIMER APPLIED: N/A
.
.

*

PRODUCT APPLICATION CONDITIONS MICKNESS TIME & DATE
MT PRODUCT CODES BATCH # METHOD R/M (*F) t R.H. (ins.) APPLIED;

.

,! Front NUTIC filS 2417 Squeegee 86/73 .022 .027 9/25/80
: 2102

*

2103*

. . -
* - .

*
,

11S 2417 Squeegee 84/76 .'020 .050 9/26/90Back NUTIC
2102

I 2103
s

NOTIC #1201 1958 Spray 74/78 F .002 .003 10/1/80
- .- ' '1959 . .

,
B .006 .007'

:

h
'

Total Dry Film Thickness Range - Front .024 .030*

; Back .026 .057
: s
* *

:
| . ' ~..

!.

*
: ; -

.el . .a. - -
.

. . . .

5. CURING CONDISCNS: AMBIENT TEMP. 80-90 F hb.. HUMID C * 70-80 g
' '

I
,

MINIMUM CURE 17 DAYS
.
*

DBATEST ? ROC DURE: ,.

,3. TESTING PERTORMED BY: Cak Ridge National Laboratories DA':2 SUBMI':":ED 10/13/80*

APPROVED: . du
m,.,,

TEST REPORT NO. 462-81 .
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~.| - Manufacturer: Imperial
'

Arialytical Chemistry Division
-

,

:$. New Orleans, LA Dak Ridge National Laboratory
. . Data: 11/13/80

.

'

i: Rep,rt of Irradiation and 08A Testing. . - , ,

1

'I The irradiation and design basis accident (DBA) tests are conducted,
,
'

,- respectively, in accordance with Sechtel Corp. Scandard Specifica: Con Coa -
.. ings for Nuclear Power ?Ianca.. specs. CP-951 and CP-956 (or with modifi-
[- cations.as' noted in Table 2, DBA test conditions). The tests are designed

,f to meet the specifications set in both A.N.S.I. report N 101.2-1972, Pro-
|i sective Coa:ings (Eaints) for Light Water Nuclear Reactor Containment

'

Tacili:ies, and K 5.12-1974, Protective Coa:ings (Faints) for the Nuclear
j Inda.stry. The 0BA test spray solution and the test conditions are listed

,

in Tables 1 and 2. After both the DBA and the irradiation tests, the.

coatings are examined for signs of chalking, blistering, cracking, peeling,;

, delamination, and flaking, according to ASTM standards where applicable.
,

p' All test panels are returney 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 scurce of radia-;

.O tioa- Ta s ru 2 =====614== ar stored uader 20 feet of eemineraiized
, water. The fuel is 93". enriched U23s as U 0, combined with aluminum.3,

The spent fuel assemblies are removed afte'r each 23-megawatt day period.
Irradiation is done using the gamma energy from the accumulated mixed
fission products. This more readily simulates conditions around a reactor
than does a cobalt ~ source. Also,' the higher gamma activity affords

-

shorter irradiation time to achieve accumuTated , doses. The dose rate four
.

days after renoval of a fuel assembly from the rea'ctor is 1 = los rads /hr.

The fuel assembly is 20 inches high.(d 20-fbotji[5pg[3!i/,2 inch
~

S -

diameter pipe, with one end capped, is used for the air irradiation tests.
| The capped end is lowered into thd four-inch opening of the center of the

fu21 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 outilet!,

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

,

i field. Also at the center of the fuei assembly is a stainless steel clad
j~ s cadmium tube used as a neutron absorber. This , prevents contamination of

the test specimens by induced radiation. , * ,.

'

. Evaluated dl. db '

.

j .' Approved /Y [M,', /[ \,. , . ,

_,, _m, , _ , ,. _ _ , _ - , , . , , . , ~ , , , , - . . , . . - _ , . . _ , , . . , _ . . _ _ . _ _ . . - - ,. m .___,.,,,,,..._.,._....m_._ _.-
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;.
- . . - Manufacturer: Imoerial . Analytical Chemistry Division
# Oak Ridge National Laboratory

New Orleans, LA Date: 11/13/80'

.

. .

.- ORNL Log Book No. A 7562; A10-29-80 ,

,
- *

. .

.

Table 1. DBA solution composition, distilled water

*

Reagent ' Concentration*

:
6200 ppmi . Boric acid. H 8033

j Hydrazine, NH NH2 50 ppm2

Trisodium phosphate, Na3P0g.12H O Required to adjust pH to 9.72

>;
': .

: -

.

j ". Table 2. DBA test conditions -

,
.

! -('
; Temperature Pressure~

Time (*F) (psig) Coments
! _*
''

.

Autoclave preheated. '
' Start 214'

} 58 s 385 68 Steam injected.
,

,i 10 min 385 70 Pressure maintained by relief' valve.

i 4 min 385-340 70
'

-

.
~

6h 340 70 ' -
, . .

' ' 20 s - 220 30 Spray solutic'n added at 75*F..

Adjus,t.Ed pressur.[.'w.i.th N -. 20 min 220-250 30 2
.

.

3
4 days 250 30 -

1 20 s 170 --15 Fresh spray solution added after*

! draining autoclave.
: 25 min 170-200 10
: -

: 3 days 200 10
-

*

.
*

3 /*
! J

O Evaluated 4/ /c[e, ,.

!, Approved I/ . A
.
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- OAK RIDGE NATIONAL LABORATORY
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' union.cAASIDE cOAPORATION/
NUCl[AE Divt3 ION*

'

,.
'

$ rest oprict sex x ! ;

|*
. OAK AtOCE. TENNE 33EE 37830

November 13, 1980
:
: .

:
:
:
. .

; Mr. Gerald E. Arnold
i Technical Representative
j Imperial Professional Coatings
; P. O. Box 29077
i New Orleans, Louisiana 70189
}

*

j Dear Jerry:
. .

i The enclosed report contains test results recently obtained
i 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.

j /-
.

./,
,

L. T. Corbin, ection Head

-
.

Analytical Chemistry Division
.

. ' . .
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- . Analytical Chemistry Division
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f .,' Manufacturer: Ime= rial _

Cak Ridge National Laboratory

New Orleans, LA _

Oate: 11/13/80r;
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3 System Identification _ .

x' Steel panel Concrete block:

I
i f

,

115 (clean n' strip) .

; -

.

;
:
*
. *

:
; DBA Test Results
,

:
ORNL Master Analytical Manual Method No. 2 0922.

I ORNL Log Book No. A 7562; A10-29-80 _
;
* .

f Coments
Samole No. OBA chase _' .

..

Front: loss of adhesion.
.

.

i 7822 spray
Sear: loss of adhesion., ,

,

.

)
Front: blisters, #2 few. 4.

7823 spray blisters, #2 few.jn/ Rear:
:4._ __

t
> ~

. .

$

.

9

&

o1mfM| i p rw.v.

'! ~ b A 4> 0 . -

A .

..

,:
2:

,. f.j;
- *.

....t
-; . ,

; - .g|...

.

! .
.

,

l

'

:
'

.

f
a

h .

Evaluated .J2:A M(<

ig
I. _' .

:

Approved __ .>
!I
:.
i* *

,

.; :

Ie.-

L .-



, , - " c: . - .. , ,J
.

.
.,

_
,

|
D;1: +;._

-- - - - - - _ _
. _ _ , _ _ _ _

1.p , , . , .

Analytical Chemistry Division I

.1 '- Manufacturer: imoerial _

Oak Ridge Natianal Laboratory
.

. . . .

!t'. Date: 11/13/80
New Orleans. LA~.

1
:

0 x Steel pan'el Concrete block
', System Identification _

.

115/1201 (clean n' strip) .

.

.

.

, . -

: OSA Test Results

ORNL Master Analytical Manual Method No. 2 0922.
:

|,
! ORNL Log Book No. A 7562; A10-29-80

i.

'

Coments,;
Samole No. CBA chase _

.
..

Front: blisters, #2 few.
7824 spray blisters,- #2 few.Rear:

4

Front: blisters, #2 few. .

Jo*5 spray Rear: blisters, #2 few..-

*
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Analytical Chemistry civision '
,

j ' *linufacturer:
Imperial Oak Ridge Nationni Laboratory

:) . .- Date: 11/13/80
New Orleans. LA _-

.

i .
-

.1,

sie - x' Steel panel - Concrete block
System Identification

.,

;1.
, ,

..- 115-

s ,

: -
.

.:
.

'

OBA Test Results
i ORML Master Analytical Manual Method No. 2 0922.-

ORNL Log Book No. A 7562; A10-29 80

.

I
Comments

b Samole No. OBA chase .+ - -

:
:
: Front: coatings intact, no defects.

7825 spray
Rear: coatings intact, no defects..

i
, ,

.: Front: coating's intact, no defects.
i 7827 spray Rear: coatings intact, no defects.
2
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-:. Analytical Chemistry Division'

, J5: Manufacturer: imoerial. . .

Oak Ridge National Labor **ory
:li Date: 11/13/80-

*3 New Orleans LA
$

x Steel panel Concrete block^

System Identification'

,

/
4 115/1201 1

'
;.

I .

' '

5
<
. .

] DBA Test Results
|

i ORNL Master Analytical Manual Method No. 2 0922.
$ GRNL Log Book No. A 7562; A10-29-80

:-
.-

:: Coments_j Samole No. DBA phase. -

,
-

.

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

'
s -

i

f 7829 spray Front: blisters, f 2 medium. $ -

Rear: blisters, #2 medium.'

-.

*3
:{. .s

g.

;? y S w l.J2., 0-n ~_ % & p =0m*
-

7'
s:

(% s k \i &n*
f CA: *z w4, p n -

,

h b; *4 %
'

t
: : -

.

- - . . .

: ,
.

'
. *

.% o' .

(; ....|- *. -

j .

s > . , ,,..;. ,

;
':

* . E

e

1

.
' ;

,

.

|

.

Evaluat / rz.Ao / |-.
'

L.E /M _
..

N Approved .

s

a; ,.
.

i,.

$3 -

;}* .
,

_ ~ , . . _ _ ___ _ . _ _ _ . _ . _ . . _ _ . _ . _ . _ . - _ _ , . _ . . _ _ - . . - _ . _ _.



_ _ _ _ . .. . --- . - - - . . . - - _ . - - - - _ _ . . _ _ - - _ _ - _ _ _ _ _ . _ - _ _ _ _ _ -
_

. - . _ .. . . :. s .. . .... .. .... . . .r
--

._

.

.

-.. - . - . _ . . . .- . . . . . . . - . . ...s. .-. : ..

H *-0 - - Technical Ropert !.62 81--

. * :. .w.:: x%=w.
. . ... . . . . . ..,, .

. v : r ;-p,,.1 Y.... '
s a-, . . < s.r - ?... . yy

. .n. . .
. . -

. .| . ~ . . . . .e. .
.

...a.., . ..,.<.....y._- .

,

..
. . . . _ .., l . . . . . . , . .....-.~;..,,-..,
. . ..

< .-~.,...-::._ . .:.: n-s . , - ~

-.

.: ) - - - - -

. . - .. ,
... . . . _

,9. .. ) .-' .
. . .z...

.- .
~ .. ....

.'T.
. e.e W 1 . :.:~ g a:e - ". ....,.g.. :

:... +f..r.l'A } hb.$ g J 9;p'h 78:2-78:3 )::

.'..Lf:.,q.
i

.e .
. Qaf. ..

)c . ~ e.-| -wk .|
.. . s. .

'.

'.|.. .# -*

.< . . .. .

.,. . .je . ... . . . ~ . , ..
. . . . . . . ..-

: .*
. , . .' v.r.: c... ' ..

..
= Y . ;o.'. a. .. . . n..... ~., . .

. .+. .: a .:c.p: 7. . . .
t: . . a. . . , . < . .; .. . . . . . . . . ...

, a.1. ~ > ;.,.w. : ,:1.-:.:.~.u.m.:c . ~~,.r.49: y .s. . . 2: w.v m.. _ w r 1. w. , .- -. ?. .. - . . , , . . .. . . -.

.. . \.
. . .

*r.f.f.s .&. c .- ~^ ^

. . " #',
:. . -;+sp. ' , , ;-- 3

, : . .:..* .. ar.m . ' -
_ .'ec-u .-T j=tr. sen

=w=..pm,m. .a *.a-m.ustei.
..

- . . . _ . , . . .... ... <..a. * r,z.,M, .w..s -r-w..
-

. . . , -...."'.e. . ' . - ;n:y,.

. , , . .,* . ...a.,,..- , ,..

.. - _
.

, - . . . , .
. . a :.; ..~p. . :.v3.n .~.:. ... v.~.*
,e

. . . ... . . .

.. .

_-
. . , , - . . . . :.* u, s

, . .. <en.w.;r:. ~.s. .u .. af -
.

. - , ,. .c.
, . . . . - .. .. . . ., . . -a va r .ca.r .-

*. .....:. r ..

. .* .. :=.
. .v. .*.i / ' .5 . ; .u. w.:w=::-+e ' spa.,s.ir,, Q ;~2 >?.y. .*.~r:*. *e" A r.c. :VW*%. . :i"..-M .' m*# . .. .a

.

i ?

;I:c @.s .u*.La.:: Wear.*P. 1%"r-c.ir;a & % .....i. h t.: ; ;'.G W "- "e ,....* 'i,.'.%'."'aq'
*

rar
. . . . ... . .: , ..- . - -#. -... .

; /,c.:.:: W . .
. . . .

'

?i* W -i 5 W':,h'*. W W@.%." ? 2T |.W Y %:.' " $ $ $.r:i.p 1(,es
'

--

*;
, p p qpcpf ; .. i Pc . . -- ''" % **. ..c;.4. :. .t..

WsW. g- * |
k.;a-

> .
* K. .~.:; M ',*sairi,% ': .:-a F - . ~ . ~ do * ' ' ' ' ' * . * 1

*

. * . ..n. ,e &.g..b 2 & red.N?.* g. 3;W. "'pn*
. *n -

'

-*
~* ~

'4.- ~ '

,r-
g .|

*

:
,

..;Jr*. Nam..a..n y=;.+m"e
w, ' *

- r

. , = = . . -- .
. .. .

. r :" .

18:$g . -w,;.

f . . .~ c .:$~: .,., .. .,,r.y MQ ;.s v ;. .

, . . , .. ,

* .s# t .* #, um#t .. '

. 6.,di', ,
~: .,- . -

) . } * .. . . . . . .+ .
. , .

. . .#.
.*r

.
.

' 0s .. w.-- ..s
.

.,i. ,;.=5..
., , *

.

?= , ..
iw 2 .. .s, .

.
p.! ...-:, W . , .;. - . . g. .. . - * ;** *

.
. _ ?

. ;: 3.y. . - .

. - - -
-- ,-

. . r . .
- ,. .. .._

.
- . . m ,

. . . .. . ..
.

..
. M. . . . . .. . , ........

.

, . . .
, . w . - .

| . *.== . I - . .*,

jg",
) <

. . . *
, ,. ..

'=
. , _

>m.n-w, c.:
. _

-
#. *

<-- m - -- s w=-. - .a= = - -- . .- : .: . - mie4-

. - -

, I(D.L'fi$iQ:,z,+N,_-=mJ3iiig |

; ,- . - .- _.-,~;
T di a ) wet y ,yM,, y .= m -p ts.a y._.e a r= i..aa m

e
1.. r .

. , . * . - :._ . f

. . .

- M, ; x_ 1 .u. , .
, s.;m.a

.

s
_ " u. ,,

.di~ - . ,,f *t.:r.- W * EF w;e.me.m*
* .*L

,a n%. ,. gu-.4
! M. .jksb il".f.i - _* ,% ' "

' " " - - * *
-.

-- " _ .. " _ - , .. _ i _ _
.

.g w
] . . .J_.'. p _" -" . . . - -, . .w.r p ' 4 '.%. . ..

;
. .

.....: . w w ~up g%.:.,...s.,..; y - ~ m f. _ , p A ..
--- p

-
., . .- .

..g g g 7 ; .. _., g_ .g- y,. , &9,n.. .
- -

. ...
.,

6. ,. . . - - _ n. . - - vv--
.

...as.=4a..
..... y n.:st..~ei

.,.. 4 ~ ei p " W- "*".... ..._
,

. s -. . . . . ., ,, . , ,
J'

*: , .:f O.- v
s . :.W . . / r-- $.. - 4 - f.a . .

.. . ., ,_. .. ::.-
.i

av :M. .4 ;ws .i'&P ... a.ns,.,
. . 6

t c.. a =4; --- * .
.- - .

|
s

..:. vis6.c. . s(r .. . . . e. w .e,

. - -,ar.
'

.- .

*

.

.= \' -dn,s w .it

y * g a s.d ,,-.2
; ,.,,,' -

ur.. ~-.- ~.. ,... a,s..;w:. . s, . . ..; . .... .

-. . . . a -r..-- ,.~t..--
-- m .e, g . _ e--- m.e,m

- - .

.#. Wm
. .

.

Y e. .W4F.DS@6.s. 6@q 45;
r.cn.,';.a. r1 .sma

=.+: 4. . , * * .k:,w * 'hn.d * _

.

RMS*-E:*' -:%
~

N- '

,: :r.r.-w
' o.-

.wwwm kT&6, .

.w.m -.=~ > - za ~ -+ w_a a
' = *
,

. . . . .. . ......-'.".1.s. --, .

.. . =I

.w..
' . ;Q

- .
*

t n .
- .. . . . : . a. ,. r .I a.,. .

-

. 4 , ,
.. . _ ..

,". .' c- 7824-7823 R*
..

4 .- .,

s __ . . ...
.-

. 4 3. . 9
. . .

;,. - v. , g-

.
. ..
r-- e

.> . .u
> . ...... . . >

; ..S..
-

. 3 .

,
.

. . . _ _ _ .. . _ _
.

. .. .: ..: ".A;4.W:':v;:2.4.= ~_-W;a,t.c.;&. . 752a-7825,

;

+ :2.y> nm. <>. 7- y.
_

.,m .. .-

!., *U.2.C %*g-t .u Q. ,,go:= g* ,,,
.

'
-

l]
-

,_ _.-- && M y__2 &-
-,,..,,,.A , . g=- ;

- I. -E** 3 j
. . . . _ _.. - - , - 1 _mg

. - - - - - ----- _

-

_

_ , _ _ - _

3 . . .r. <.h_
,_ ' Y '' ''* * * -

?'b k'$ m.4r. mur--
- -J=:'; a'..

, . N' h"Y*

.
-- ,- . c - - -

.. - - _ _ _ - - -- - --- . _ _ - - - - _ _ . . -



. _ - _ _ .-. _. ._ . _ . - - . . _ . _ _ _ _ _ . _ _ _ . _ . _ _ _ - . - .- _ _

- . , - - y.. . , n. ;. .. ..... d -s.' ' "
,. a .~.

. . -.

-
- ~ ~ ~. .-. . .... - -

.-.62-61
. . .

. . . . .

: :, - ' ..
-

-
_ . - ~ a. . Technical Rs;:c t '7 yr. ;,,.y. .g . :

-
, , ,

. . . . . .
. .....r. . . - . .

,
.

W *. . e.*.r.44*. . 4ar* 'i.vo, .ar'Ca|| ,a9,7W,sp;.c ;7. . , :' . .
,,. . . .

;

..-. w . f... E..,.R. w 3... T..",.:.,~ M.;f . '-
. . . . . .

a.. v . . . .... * .
.:. . .w n .....m.n . .. ..

.= c u .t w . . . s,.. , . ., M ............-or,-p..
,

;n . . . . . . . . . - - . .
.. . . ...~ ;

> .. .. . .. . . .
- . . . . .r . . .. .3.

.. . .

.. . .; ; Jg,- :. , -

. .' \

, 3 .:,
. . T. ..".g.%. . %,,w. . .a.x. :..w-..Q,-..
.:. , .c . ~.~" ; .;. .e.

W.r.g . .- . - u... . .

i- *d .' ;u v . : .' . ... .,. ~ . .
, .

'

. 1
m.w%r:'w<..i.A.m

:
. 7826-7827-

6-,.f~. .r x., . .oe. .:. s3.

Git..a.,:~,.-..-G.5,--
-

. .... . . . . * . . -
...

: ,. N..s . ..:. M. . . .
. . . , . '.-- .

-
.s.

' ,. .':c.:r W. ; :,- .;c
__ . .,.

-
_

. u. .
-.%

. .; ~ .- r*:: . .;

;. e. . . . e- w.~w h~ a, u_.:4 rx rw-- :. . w. r. ,...- .:.< -. ,.;...m.w1
. ..

1 ...-:.
%y :.-|3.~.*G-.?.:::. :- Q-:W<.: #.

. ,e.w:.ceau,

*W -

* = = . , . . R9|0 py.Jin~''. L';?Mit96|n*'.'tt'n.'Qa ''Q, 5if!i-9.2^ - Q
r-

, .: f..- , . . s.r c , a. . wy.. . . . :-
.~7*/3 * ,* 7.$. -.i 2'"; c::-NJ..s - r. h .t T.,4g. %. . oar.-- 4. . :.r: 3

.
..

a. ' . .: M ~ . ~. s - . .

4 . p. ~ .. J ys.;.9 f.:g g,:.g. g~ /|
-k.- .r. ..''.3~ . . .

c :. = m - ~g a~; m ~s q~n. ..

; ggg se-

(, :. . :: a ; *: :p. * . ".r. ** re** . .h. . %.,h "

. . .W ;~.+.: .-w yW.=;' . &.- .faW. .> *:. .m,.. .5. . . .s.:
i V .

%.
-

i .
.

a ;. .,. . . - r. . **-v- ."h ;* * .9.A,. ;..w. : :.. .. r- ' --

.,,m...,..r**. . . . . . ' .. . , . , 5.-
i.;.

. .a. . 9... y:<.e. . . .. ;;..?. : .-,;.=W 'w. . . . ..;i. . . v.. ~2.M. .a:.3. :e,.a i. ':: r at.i
.

. .. ... . . . ... g-.
..u ww _. . . ....

e,r r: v .w 1 -...e. S ,. . . . . .. .

'n.,;Hs.*W.t.?, W $$$e ,w.h' ~e;.,.:-g4
. ... -

.e Orf~r.2. .%.C,::.-~::Qf . i
.

. d_;. ;.. W ~
.. .. _ . .

*?t~T5.^10*- ''EbW Y-Y ''

! .
-

t" *-;-.. \.*

" :.';- . p*c.g-

l#**I..-
.

; wr&;# ::Wram :.si' nr.:. t -

.

. ..",'..$..,W. .O.N?.S ' ' */.$8 .t"$%.*M,.;",!f.
-

.

. ^ " ' '; M
;.

7ea ,'. ..

,aa *,
. . ,

. . . . . . . , . . . . . . . . . . . , .
-- ,., . .

.m . e.. .< .

a w .. .. . 4g44 4; .r:. - . .- .. .
. , . ,, , ;,4 - gg ,,

. A. . . . ., i c . ,;. , ,
?

. , d g : .a* .
. . ,, , . . . . .. > - , . . . - . e n,,

!
. .. .

;. ._ ..- .
. .w .. . . ..

r j. a..;. y. :.;.yj
j r-~- .

m.g4. ;g;...; ., g;;c. ~ ~ |..
'. . -.. ..

-.?. :.n.. . .. r.- ;
. . . . -

< ;.. .. .

-g. . . . . .
.

>- . .
. -.

. - s-.:u s ; -- - .=k G ' ~ ^ ^ - ~
>*

*'

.

.: ... ~ . , . . . , . .

~

'

. . . . . . ', . . .
.

.. -,- .~..- w w?.,~.. - ,a .
.

.
. . , . . . . ..

.-

p . ._- . . . -
.

. . . . . . . -.

;. d.; ~ ---.
_ . . - .

f
. ; -- -

. . .

.
. K- _ ff-WCMW .

. .:. . . .| b =.::y . .:.. *.L
'*' *

.
..: .: . n- -

,
. .

.
. .. ,.;

- -
- - _ = - .

. .:. g. . s.e=: ,. .g _- --m m- . . - -=.

. ,m - -- i = . ~
.. .

' . fWIGEl'f.Wk
,; j'= 4 ..J ~ ''~~~''. g Q.*~.~_ M g_.sa.m Q g ? %2?|~.&_ : .* r ='-?j :.n -a~v-%;

?.0!- W _ E! *
. . - .-'

G _- .W .a'*-- ~
_ - c: . . _

I.(@. - --- --.T ..
'. . .- . . . . . . - - --2- m.. . . . . -.

. .

?#4:M
-- _ m.m-

d.*'E.n*.f,g*4@..w'.6'.'tM.,; g:.W. ,
.,s,

.n . .
. .. m

8'Mi:rm-M.L ...u
-- -

gyg .g,j ,.e.,_
.,.

._

, . . . . . , 4n :__.- - ,, .. . .. %. . .
v rw._ .w ,. - . . m. .g.

.J . u ..b< w . e. ..s.
. . - . .. . .... .. .., , , .,

,:~ m. .a J , c , ..- : . .. -;
.._

. .
.e.c m ..~ -+ . : v;

v...4 , .x.. -.. 7. c. =n. /. h.. . %:. , v.- ,.m
,,

-,. ~ ... . ... .

e -
. a.. . : p. ..

.%n.- .-s
.. -

- . a.ag
: . :; .- ' ?.; .w:: 4.':h;;- .g d.g g. . . - . .. . -s .r,., as y

.

..- 4e . ; e,_ . . .

;.y ,~;d. .'.15.. :'. _. _ _m .,.1.6. 4. y_:_G:
...o c a . c :. . . . , :- . .:.%, p; w~.m. . .

. ., .:. .6WF5e 7 ;"M$_iit .:=. q.
e.._ ~ .m .. -- -S .;, .. . . . .

_ .

c. .,. .F. A. nd T*a :.=. . > . : *. . . w. . :. . .,

*- , . . e. **? -.* *
y ..

2 . _.: , ,,, . . -
1..,

,. c- . . . 7828-7829 R
'..-;m. ..v. - . . . .-

<

;.. -] .
. . s

, A.t e
''

. a.r e *

.. q dp

<.-4
.-

.-.- _ _ a .,.s .
- +: ;.._

' " M-M.-M"N*d!5'.d.ijpg.. . . ;gi,Q 7825-7829
'

+ -

- v ., % s.o - ,. .s s.
s sgu+gr.m,.wat .

5'.w:'.*:nM:-1-
_

. -1I. L... . - -

..t ;.s ,. JW V.M 'l'''d ' '

..

..?.|.|.$h,*[, (
.

-

g

.~ Y
*

.

& .*, . ;*2 4

! ,. - ...R.,*- .r: -

, . ,. ,,,.3, .w
P. n c..:'

.

. :.,:**.9:A
.. . . ..

1- q ... . . ...
_ _- ~ - -- -. ..-._.,__m_.- . . . --y,--., ,,.. .._.,-.-%.._..__,._,..---,---,.--_--.v,...-. ,-,,,m.,.-.--



. - _ . .- _. _- . - . - - - - - - _ _ _ - _ _ - - _

...: _ _ _ _ . . _ . .. .s__....
,___ m., .

s. . .-,, .

..v.--- . . u.m.am-ne.:ct.=dQ r-w.:ns:: .t.x==mv::*s::::e.t:re.9.-etw.& .r.w,x:;pm'

gg-s---w. -e =I.:. -A ---N* -he.e rn.

. ae.w warw-mM1@w-w---wg:-m;;r,s;te eM; mn- :d,? * il5" p... e..7;t % g giwn --s--
-

71 W
.

-~ ;"-

a -s -

. . , _h:. :: - : .y.>. ... . . :. -s.sM =-+.L U =M -,es. - - : ---w F .= s- _A. m ., u. n ,_.:x. c.- .

...- : ,.. . iysq.;gc.xgMgy;;;r.p-r&_,.%qww-n%,.7., -r:.:.u.-- wm:: w . & H x .g s. ':
.. w : .~v. .

. .:. --

. q:; r. , aj. : .*.. :;; e3Wy-- - -i.u M, z_--Ma.'seven -A-.. _ .g
.; . m w . a m _ W, ,., J .. e5- ~ :-... .v _

,
-

-
--, pJs musser:aase --; , ; -.-.y.ra:rm ., . - ,

< N. . .. - - - - - -- = - - -1 - - ~ - u. - -

t . ** % n g ,._,.v. .- ,::.,s -
__

- w p=m vr,c= -w .r. -. .m.m. - - .. ._. ._= _'e - , - f & +- as.,- -- _ '--.z,Nr c tm - .
3 _. 3..

.- i.
_ ~ _ _ -- - m. : _ -m . - - = --e..-.. m. ,-

-

, 3
.,_ .

. . ..

,.
__ .

.:.;.;w.;p T . . ;p. : ' N.A.- av..-|.;~~44 Technica1 Reporc 462-81,s ,''' .
.

..4M !
!*E. .G..hhir _ e.n 119.ans.r_,_5;$. - i;t.Lin1- a- .

>a- 84 et r . f_.w - Wg, v. ,.. _v g.

*
.

. * * a '*yyde 48 dew 43r%3" ag:=* ,4- .T. ...",".a v _ y'sf5
e

.

i * - A 'W
=gkQig%. ..

.%. *----- .

. M,: :... .. .. n-* *.'rvW"P.aggE- R:. **'% ".
_ g hqy

e .m...*-... .
..t..

_

'* Q~|.
- :.

,.-
.

. ,.. :., .,_

..-- m d. n _
- y , ,..

, ..i Q.r F.%i.5- W +''Wf||@=%
.

:.
: q. Y?* ~.5 >*i I .g. .m.$.,~ . . ,

.

&*''t~'

. ua j %.. : & : & Q:
*' " =

4. = p|5:c,.y':. . 4. V hkp.:
+

I % in;" M '.g: 7826-7827W
* j * 2 '.Menscp.. ,?b dp- /*-: e 4:.L

-v -c.g.~h,
.,

.. . e.To.-g:M'~kE G:2i L ".%:;.::~2:'as.:.." ?; ,
, . ;: uc,x.::,,p ,.> ;

I
1.c: satO;-

.+.'..[. ...,:T'F.='M $' ~i.$.?5MC S!.$@.
'

' . ' ' ag*
--

' h g. --$** P.'"

st E!hh' g-u. y.8.* db #%sr'' sh*b 1.'&. .:-|3 |r.'. .$:w p~'it&a::,a3$ W. m,
as C ' F@ .8 **

tCN4 f;f*hk3i'&;W-W*' '

.
.

. =_ .s,. , p, _ _ _

m m.w . := x_m. . .

b
'

5 YhT ~ # hh :: hk',.Ia " M f.g L [-hd?|74 ..

9. : ..w- ,: . :: . , p.. r: . y,*. 2,.,....:
.

4. .;m,:-.J_.d. _ mM ."" '_ ,. & ,- w . s .g 4. ,*.A - .*

:
, j . .J.,.,.e* , . . .

. . .

,*. . ~ . . .~, 1.. . ~ . .
.- g

. ~

,.*] ,p - ecj . y .=. .
.-

.

_-- 9 T * *=.. = * -1. f a m _. a
.,;; q ",,., Q|:

. a_
. ,:

* r ;;.4 4.. . . . . .
f . * . . ==s. ;;. -*". ..r . w - ,;;p|,f s "*ys. .

4"[* .A9:. . . .447t4.c, aL
.

_ .,r.e pi-.r_. 1.. _- T ,_ %,.a_p5r. es.
_u_.; :q . . .:-, . , , , . , . a _~ e. .m._ .

. . .. ,. .* , s.. Ia as ._e
. ,. _._, _ _

._......Pu .s .4...,
. s.m. .a _- .a, -- - - _ mg T- - -w #.,,.,,,,.__ _ _ _ . .

-

-- -- -- -. . . . . . --

,-,..f -> ww.

s - trema.cew%w.e. wsoevepappsgs, % K' . . c ,. . ;,.._ _
---. .'1

. . . . . . .. . -
.

.
. . -

. ,. . u.c. _

_ , ...

. p. ; . . .f. g.u; ~& y;,.m. . -. ;;_ :;.g.a,,,;a,,.
.; _.c. y;.. . .

. -, - . ' ' - _

-eg,hy ;**. .78j 8 :
s. . y829amg.,e.-

. . .

~g..
. ,

.'. . - ..v -
,

.:: .

...; ,'a .PM,. .,;.b. . . -
~ . y~.aa.. . .. .

Q .. .W.,.; tM .. . c
"; . 7 :.* -

.. . W. :. 2. , ,
. _ . -

-
, ,

. .
. , 5 r ,. u...: ,.e

n..
-

- - n; .

.. .c._ y yi_. m ~ . .;. ,;. s..e. r...F. **
.. . '' 'c. h., .. . . . . + .-

. . M. M M, - k.. . .,

- .
.

--
.

. . .
-

. . .

| .
. v-. . .e,e. v.u i. .. ..__f .. ... .:. ,:s , .. .,. e g . : cg . .,

.. .. :. ,.
. .. . . ,, . ...:g.me.g ge=:- p1 ._ ._

g m. .q( V g..4- . . ... .. . -.
.: -~

.

.

. _.
g . . . . .

.

. . . . . . , _ . .. .

. . _ - , .. ., rc-J;5:. _,- -, , C _ - _ _, _ _. # .?s | / ;. ..

,i

.
. " , t7 ,

j. ... w w ; -_ -,n
$ d11%A ," ~

.
.. ...

O'l' :" ; ..;: f d"*# I .. ~ . ..-, * . _ _". . ,n @. N f i er*Eif!!|% pi'.I. 3".2.._. w . +
1

'

. .t a. , *.u ...

,'.;; . .. .
~,rstr . . <i

. : ,.,. . -
-. . . . . _ 3

o'%., . . . . _ _ _ , .
.

.i s. _

= --- 1 . .n; .m.. !
.... ' .- - - -

.

' ' '4.!>.A;..senwMkSMW % - - ~

.
. ...,.

i w,gy.ysu--= _ cnu . +- - TM.. .,im _._ w-=a.v w,., - = ,_.;- h .,% r
** -

2

_____e__ '

,

L.,. , . .r . r. - m -
-. ,.. .. - ~ g . ., -in.

. -- tw"heldiiW@ir_gW_
% . . w v _ - m . ._ _.: ...

vi. ,ce.n Qw % & W W -^ = _.:'$ b ,w_ f. ; >-
' ~ - ~ ~

< -

.
. n. . . . . , - % g-. . , g -..

$ e . _- -, ,rnwa.m.i me W G4|%'A|~ m& 4:=i.E, &.r :
~- .a . r ..

^ 4 h $ S $y~ > '4 4:
I h eerg- (. h h h d;;".E* E* N .S $ $ A M M |

~

| ..

. * . , , , MonT ..

|
,0 . t .. .

, -s .

,.-
g. c .: . . - . ..

c-: m r. .. .. ..n 7828-7829 R. . ~ -

v v e .- - :. -~.: . .
'.s

~. :v. .: - :/. . %...
-..

.
. .- ..
|! f% * 5,$- - 6;, _a_ .'s.v.s. |

. .
. . . .* * . ~.: ,

,. s. .L
e. *

i.- |. . . .s.s,. : r.
,

.
. , . ,
,\ s. a ..

. . . > . * . :-:. ,,,,.o-.a..
.

r. ,-..

; )* e el_-_
r * / * r* = _.
>

, y -- ,g 7g9g.7g =q . _.
. _ . _ _ _ l .. . . _ . .

* -' :."8;ppy.cni . .ir.- n
', *

-=- ,,m ,



_,
.

9
.

.. .
..

!r!!!!,b.Ilil.iiri!, 3,.a
.saismum :mi

.

i ,..,..,,....,,.L.,. .

,.

.\ L
l .it (:1 :

u .

i !-

T-- i

|18.I ,q. . i s
.!q,!!! e

; -
. a s i

_

- e
p..t.i.i! it!.m..i.. ...!-- - - > rr-

au, ... .

m..
27 . . . . .. . 1. . . . . . .

g_

a.. , - rc -,

.
.. ,

. h. 5 ' b1 -::h .I
; t

_ !! ,:i ,I.
.i ,-

! en n..

.:< . n ,.. ,: .

e~ - 3.

, s opi ; 5:.:-g
'

--.i!!(;;
..:--
i.e;. I .- ,i ,:i .:i.- .,

_.i t. !. t .::, .

< sp! ::
. . , . .

o ,

_.i i:, i . I.i.
- .,

. : 1-
a e

,1 ,

u.. .v.
.,...

a.,. , ., i.
i .. m.. ,-
n: .,5! .. ..Eg, li N'

t, e ; .I
t

!i
$%| * ' . ,d

J:ij! -

gi

-h,d
.

I'

I 8)I;

'i4
s

|t.' e -r i r.:
a 0 p;f;i j!!:1 !. :

.

'; i%: !' t- .
: N

f,. !!.I |e4 ;: .2::I!
:.o p' 3 3-

i

- |g >
''

g. , .. ,

m:|q c3 4 . ... . ,- .-

2;) =.r
i, i i, . . .

I!!II! O!!I!|}|!s!!::v: ev.,!; .a.. |: |r
3. ;. ; ; .....

f
3_ .

4 l*
!::!.i . e.,,:e !*! .gg. e..

t le g

jjs,;j !!jjf:In:!!st:
*

:r1 1.14. (f)79 ..,..,............

II -

#: ):'5| .8

ji |!
-5:lj !;ls.

!
|it:i..., ! il4M

|: 5';*
. , !.III: : .

F;r2
,' g : L gj|
| . . .' ;,3

,

i'.'.
.y l

.v. .

: ;. g: 3 att;
......... ..

W

a r.ii.to,., ..ae
mf e

|:a., 2::
,....,_

I, T. . . i.
t ,)

2-, .

t5
'

E:;} .III(*!
- ai

,
[51j-

ii

' :-'
-

!! . 353td:, ;; ;: .
- .......

4J t;}II a

j.5:;I}!O :.?r;is.n* :
h'

*
| ? it )g 5*

i. f : , ! . . , , , , . .,3I !!!!!b!Ns

\ g :,

Ir. 1 I, ,I |
_ ,



I E

te j ! 3 .

$3 .I 'd %

's! .T ! !!!;|gys ! l a'
< .
' : :
I

'
ja I!!12=- i;

,......
5

|
|

|

|

-

St-ga st 2
dIS -8.

->Ega=E5
.
W g*

e !) *, 3$ $
;E3!! {I E*!

||fh|l
$ !!$

ji *sese

,

| i!! -I N
.|

|!!!! !a! O'-

;. ,t r,. ..

*

\

O'
- | {. --

is, I l
-

-~

. .s =

st $ II Ig |g!8L' .I ;I It.
*

? '|* f!C i 3 |''

}* 6 ,3 g
*

: ,
s. .

E wy

i lj !!'

.
. k ..

.

; l, r[T

i: t:,3a.

I f.5 .
! W

-

! -

L

.

'

-
a

|
*

1g > ga *

yz. .

l $.'

L,a- . ...
a

:I y I e

D 'i!g;!:||g ! |11s

e

gf *
i e a

:23:t
tv

: :s,. ::e, *,,

! --- -
...

| .
-'

i
. , , - - - - . - , - . -



I
,

*
- %

*

.ac

1*
.

S 3
@- 55 . 1 $ ,f

-CU -

I DE h*
$5 '.aw a si : d51,,

, ;

. ia : w= ,^

' t i F*1
a*

3!;Ipu ;? s$:i= -

~ :1-1
1. igii 1:3 it A

o!;jl - i5Zum =a'-* , C };,*. ,,....
i.; 11: ; -

T . ge. = -

-- ,1 { 2 j i..g{ S
4:- .- '

!** Lo }...v *
*

1. c..
-

*i .
V

I,f 5!*
:. r

o
: = t {' *t ,
,

4 i
j* {

,

N%

'l';; G * -
'

,y
.a

8 .A. .
., %

- t. -

.N .
e e

,f! *
.

e" bW ..E .t
3. ,,.,

l'$ ', k51

==
.

-

-
-

p! ;.- .

.a. iiil t
v i g6:* I

a
y

!* E.t {.as..

iII a.s
1. i m

!
,

-
> '3' e o
t ? *

v'- in i !!,, es
.ni t;31

{35.i
! to

-5' ,!:1, p si. 1 lh! 13.s $s
- *'s!,1 - > ' i g. a t-- -.

,:3 a
*

@
pt

o
, A$ 1 -

, I' 1 1}$Y!::,

wl:i
t . ss ..t

r i, ;*O[ <-{;ts

i !s r ,6-

I u' I ' $J
- t- ..w.

*tc
. C.Dn

3n
1

-

.- E .< -! m.

) 0' 1, -- >).s I'tb ,
.

1
> e

' lig 1 I:Y- :* IW c5 .evV--
,;

N
-

:% g .= '8'''* *

P 5.t =
|$ *')

ji,;,
I ,8g

o. ,$. .~ '1, g,2 *l{ il.iikr
.

.
, .. e-93

,, .s..-s-=
3. 7g. t

7, e.
M

M*
l' s s

II . n.; C 15 *

-
. .s.s3

'Fj .Y &w 10
*

' reg ; +-
i $1 . e . 6- s!d a I !.>

' i ! ;3 8 $I_

pa:,:\ ',s. l' ''
. ==

B

_-.-. *

.

u1Yr, ,A : : -



9g
-

e&}

sc %* *r

~23)
%

I% 31. -

Qib (x.) -
. :

l:g j J .i
e

l-
)'

L-:|1
''

IIQ
-- |t.s
\,1',e s

G @

ki
-> :^

-- .1 ig l
l':

.

K) i -

'
|
|
t
!
I
I
I
I

8, ; @ I
c- 1

.i .!!
i *!

1> . !| . I
.: = .

5 *g
. g ai-1 | .*

:
i.*

I -

,

i r.1 .1-

I
I j!i I i Oi tia *

C
@ I IS .

l i r[.i 1rs:1
i: 1 <i !:

.

t & i'* \ i 3 ,, 1 O*

T 3
t i,

p
I i-

g l!:il:in, . -

-r

l =!tij ti !** m
|
-

j t.
{

:

i i (3)i
-

:
lysiii

!
-

I .- -
3lil *

l

I

i
@m

15
@.

E i g } .*
-! ; -5 !

~

eta '.

{ i- e i
**

.*e,.

I ja
,3

!:I-:di
_

h
.

1



0

ig t

!
.II : : ? I

,

.

I!
:i

I 3lir e

!izz!! 4 .
5ii

. ....... e - a

.
,% -

-

g..

:i ,
..

:i!.
: .

i ! :.

.r... !.I|:.|.

tll .

.. . s

@
U

...

.

I
I' .

N:
. .

4

I O
h i'

Ii|. .
-

,.

4

(

e r).

}!|
w

ISe*!*.k'
{

$!!3|$l
5[3$| 5.g: .........

! '

.

N WWE

i.! i :
-

i .

[ .I . .I
^

(~)
.

~ s

T:F.i:i ii !!:5 .: i .
.,

,.
.

* t

k.!I if;! -
i..

_



_ _ ..

-

3

..

'. % .

1& - ,

s
. :

i
,

@ 0$

hjjjj|
h, i ::

I jji . i! !!!i U

f- || p|
.:-

I i! O
x

:l!!. <I...

O
-

.

iii
f

*
s

u3
,c. 3+ r

I.:;

i.iiI
f ,:

.:::
ii

. ..

e
c'

, _.

a. I w:... i.

:p. .m... ..

E.
1

m ;

i[!:. i|| !!
; .

-} a G
1 ::p yu-

i:s ! gi i.
-

--

I.
- -

!4
3.In.1ti.1:

..

3
n ...s..

-
__
,
' 't

|g'''"

17 .: !:!il.,1

7' , ......
.

i,e,
..

s ., '
s ..

't

5

_ _, _~ , - - -



s.
A h

.

. la
.

'

@
-

u
< . :

'

II ! i. :iv .

.- :c s
3 .

t. a
:ll.;.

. ;
-

s: i

. ......

@
.

1, : ..
.: : i:

. a. -..: : ....

i.i. ....

u
O
s_

f,:1
-

<
; o. . .: : -. . :

.! i. i. I.!.! j!.!jli.i! ! i u;
.. . . ...

. . . . . ............ m.

CO

:
: :. i ... ..p i..,

.
,

ii ! !!!!!fil!!!Ililii
.................

.

O

I
_ _ - - - _ _ - - . . _ -



aeeh .- _ -- +. ,.___A _-e. *_ - -__ ___,#-__ _- -*- m

:i.
i

%

%I
*.g

, '
T
:

(
.

I
% e4

[ , =
.. .. y
' ; .

c :^

(3_)
'

I.
_

f -

:t.-, v.
-: : i

!: ! is..!
-

3
. a

I **.

_0
, r' O

? i
a .- O

1

N

@ o.

:. I .

} ;. 3 t
..

["i.f
-

. - -

c; I .:: W
.- . -

: . . . -
: . ... g

-

,

I

h.

<

8

,

t i

!! ! , :, ;. n s!:allI:,I[s-

!; .I
, ....

- ........ ..

Oe

's

_ _ _ _ _ _ _ _________. _ _ _ _ _ _ _ _ _ _ _ _ . _ _ . _ _ _ _ - _ _ _ _.__ _ _ . _-



m'

:
.
e .

I e: . . . f u. '.
,

jis, 2: . g y : . l . .s Ijg*. !. 2
. . .

.

e. : .. .. .. ey i*E

, 3 . w . 5 . . .: : :. . .5 e. 3... 3 .
.. ..

|'.
..... ma,.. .. .,. * * t~. *

: .' t
. .
* s.. ." *

l.[ t* * f j .j ]a .
.a g

28 I
. r .g e. j .l 5.* .: .l .! .8 3 ,g ; f . ,,-..t.. .

....a..... esea....* St 8 to

h
.

1 *** *
t ...

.
.. I i

sa *
.

O
O
s

S
.. .I <i : I :.I e.

. . ..
i: ::I fil

.-

. .
^ u)

~

.I
..; .

}: ! Ii
-

:- f. !I 'f)

:= *
s..

.

.
1g& ", . .:; . 3 :.s.. . *

. ..

e

t

*
e

h

m.-



. . . .- _ -_ __.

'.11-.

1. .

t I
s
. N..

.

1%
a

~-. .
" *

.< ; Y. *
a s g

; I , '. O" ti

* - *
I5 .

'

! .! .=
.

I*
!. I,

. .

.* . .

,

. .

t

i

j
.

I,
.

.

[3] O! r i
.. g 3

-

f .! !
32 ! g= .

!E ! !" E ::5.

*
-2 i- : if
H'.I -- ....

.

LUI
:

!! ! O
-- ..

E.5
'

.s
t.d

. 3
#

F..
CO

(it, i. y
.. _

t. ':.# .
y.= .I 3z. :.y

.

ti.gr,,.31.. I1. , 3
.

I* a ...s.... .
.

1

E

4

$ .I
'

---

!:g !
f !

,

!
I .s .t

.!

z It<
.

!!:j-
. e.... ,

, . . .

,

I

I
\ '.
>

I
. - . - _ _ _ _ _ _ _ - _ _ _ - __ - _ _ - _ _ _ _ _ _ - _ _ _ _ - _ _ _ . . - _ _ _ _ . _ _ _ _ _ _ _ _ _ _ - - _ _ - _ _ . _ _ _ _ _ - . _ _ _ _ _ _ . . _ _ _ _ - - _ - _ - - . - _ _ _ _ _ _ . _ _ - - . _ - _ _ _ - -



*

.

DEC 2 01983.

.

MEMORANDUM FOR: John W. Clark Chief .

Management Aha, lysis Branch
s Division of Budget and Analysis, RM

FROM: Lee Abramson, Statistical Advisor
Dan Lurie, Mathematical Statistician
Management Analysis Branch, RM/B

SUBJECT: TRIP REPORT ON C0MANCHE PEAK BACXFIT INSPECTION

On November 29-30, we met with Frark Hawkins (RIII), Claude Johnson (RIV) and
Lisa Bielfeldt (Texas Utilities Generating Company (TUGC)) in the TUGC offices
in Dallas. We also conferred by telephone with TUGC and plant staff located
at Cccanche Peak. The purpose of the meeting was to review the statistical
analysis of the backfit inspection program at Ccmanche Peak Units 1 and 2,
with the intention of providing an estimate of the total amount of coating
which might flake off in the event of an accident.

The backfit inspection program is required to verify that the containment
coatings were properly applied, both to the steel and concrete liners and to
the miscellaneous items (miscellaneous steel, pipe hangers, conduit supports
and cable tray supports). The line_rs were divided into test areas of approxi-
mate _ly .100. square feet _ and three adhesion tests and five scratch tests (to
measure ccating thickness) were performed in each test area. fliscellaneous
items were divided into test areas of between 5 andR0_S.quare feet, whenever
possible, and three adhesi<,n and five scratch tests were performed in each
test area. If a test area was less than 5 square feet, only one adhesion test
and five scratch tests were perfomed: ~

If any adhesion or scratch test indicated a defect, the extent of the defec-
tive area was delineated with additional tests and the._ entire defective areh
was_ repaired. However, since the actual area tested was a very small frac-

' tion of the total area of the coating (the adhesion test covers a circle about
one inch in diameter and the scratch test is only a few inches long), the
possibility exists that defective sections of coating, not sampled by the test
procedure, still remain.

In crder to estimate the total amount of coating which might flake off in the
event of an accident, it is necessary to estimate the total area of the
defective coating still remaining after the Nckfit inspection has identified

.

and repaired the defective areas which it heppens to have tested. The residual
defective area can be estimated from the observed failure rates for the

i adhesion and scratch tests as perfomed, along with an estimate of the average
size of the defective areas which were repaired. With this information for
the various liners and miscellaneous items, it is possible to calculate a
confidence interval for the residual defective area.

- - - - . . . - - - -- - - - - f
. t
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At the meeting, we requested Ms. Sielfeldt to provide us with the data described
above., Since the analyses performed to date by TUGC were designed to confirm
that the averace thickness of the coating met the technical specifications
rather than to estimate the percentage of defective coating, it will be
necessary for TUGC to analyze the backfit inspection records to provide us
with the requested data. Furthennore, in order to ascertain that the data we
will receive is appropriate for making the required estimates, we asked
Ms. Bielfeldt to send us a sample of the data as soon as she collects it. He

expect to receive this sample data by the end of the year.-

Lee Abranson, Statistical Advisor

Dan Lurie, Mathematical Statistician
fianagement Analysis Branch, R!i/B

cc: F. Hawkins, RIII
C. Jchnson, RIY
E. Triner, RM/B

bec: L. Abramson, RM/BMA
CD'. lurie, RM/Bl'il

RM/EMA Subj/Chron

..

c....-> R:t/EMA 4 RM/ SMA , . . . J. 1
-

, , , .,.

-> Mra nson- bb. ..tu ri.e. // .l. . . . ' . .-
'

| '

c rF 12/ :/83- - "
12/V /83 i
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PREPARED BY:I4feb d 7-M-8
' ' OAIEINSPECTION OF CONCRETE

'MW '. SUBSTRATE SURFACE APPROVED BY: Aim
| PREPARATION AND C0ATINGS. CATE '
'

APPLICATION AND REPAIR !

APPROVED BY: s'/[ f/ M 7-f c N
" \ f. ~ i) DATE

|
1.0 REFERENCES

;

. .

| 1- A Gibbs and Hill Specification 2323-AS,31, " Protective Coatings"

1-B QI-QP-11.4-28, " Protective Coatings Inspection Travelers" !|
i 1-C CP-QP-16.0, "Nonconfonnances"

|

C 0 T R O I !. 9., C (^)j "[ I,2.0 GENERAL 3i .-4

CONTROL No.Jb1g
~

j 2.1 PURPOSE AND SCOPE

This instruction shall describe the methods used by Quality ,

Control personnel while perfonning inspections of applica- |,

j tion of coatings on a concrete substrate inside the Reactor
Containment Building, Unit 1.-

3.0 IfGTRUCTIONS
.

| Visual inspection of su rf aces as addressed by this
I instruction shall be made at approximately an ann's length
| from the surface being ins pected . The area of inspection i

shall be adequately lighted during the inspection activity. j
Adequate lighting is defined as the minimum light produced-

i

by a two. (2) D-cell battery flashlight.

Vi sual aids fabricated on site and approved by QJality
Assurance and Engineering may be used by Inspectors as an
aid in the perfonnance of their inspections.

For definitions reference Attachment 6.,
,

! i

If a conflict arises between the requirements of this j !
procedure and the requirements of the site specification, i

Ref. 1-A, the requirenents of the site specification shall I
prevail . 1

, . .

|

TUGCC CA% ,

-- '

| ,
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!

'
3.1 SURFACE PREPARATION

Under nonnal condi tions, the concrete surface shall be !

allowed to cure a minimum of 28 days prior to application !

of protective coatings. However, if the coatings are to be ;

applied to pour bacits, grouting, or patching to which NUTEC
10 has been applied as a curing compound, coating application
may be perfonned after a minimum of 6 days has elapsed from
NUTEC 10 application time. ' Repaired abandoned Hilti bolt
holes, tie holes, unacceptable spalled concrete, grout under
base plates which have 3 square feet or less of exposed
grouted surface to be coated, may be coated if Nutec 10 is
applied *as a curing compound and the Nutec 10 has cured in
accordance with Section 3.1.1.7. Abandoned Hilti Bolt holes
and tie -holes may be coated after initial setting of the
patch if no curing membrane is used. If other- curing
methods are utiTized for cosmetic patches or grout under base
plates as stated above, coating shall not proceed until 7
days cure has elapsed. .

t[ 3.1.1 Aoolication of NUTEC 10 Curing Comoound (if applicable)

3.1.1.1 The QC Inspector shall verify that the green concrete has
been cleaned.

3.1.1.2 The QC Inspector shall verify the coating applicator is
qualified per Section 3.3.5.

3.1.1.3 The QC Inspector shall verify that NUTEC 10 is not applied
under inclement conditions and that the surface temperatures
are above 50*F. Ambient conditions shall be verified per ;
Section 3.3.1. Areas of visible moisture or standing water
are unacceptable (Reference Attachment 6).

3.1.1.4 NUTEC 10 shall be mixed per Paragraph 3.2. The NUTEC 10
has a pot life of (1) one . hour at 75'F. If the NUTEC 10
gives' the appearance of crawling and does not penetrate

~

:

. the concrete, the material shall be renoved from the concrete
by solvent and a clean cloth. All the expired material
shall be discarded.

3.1.1.5 Pot life above is the reconmended time and should be
utilized as a guideline for coating time, actual pot life -
is determined by the applicability of the coating. This ~ '

, applies'to thinned and unthinned coatings.
|

'(.
|

oco oA
4.,,,,., |
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.

.

3.1.1.6 Nutec 10 may be applied by spray, brush, or roller. If spray
application is used, the QC Inspector shall verify tnat the
NUTEC 10 air supply shall be in accordance with Section 3.3.3.

3.1.1.7 Cure times for Nutec 10 is as follows:

ST - 50*F - 69'F -- 72 hours
70*F - 89'F -- 24 hours
90'F and above 18 hours

'

3.1.2 Preblast Cleaning Operations .
.

.

Prior to su rface preparation, the QC inspector shall
visually examine the surface to be water blasted for heavy
deposits of oil and grease. Any heavy oil or grease
deposits shall be removed.

The QC inspector shall also veri fy that any detrimental
surface irregularities such as projections, fins or ridges
are removed.

NOTE: The preblast visual inspection is required
only when su rface preparation is by one of
the following methods:

. a. Water blasting
b. Water blasting with sand injection
c. Dry sandblasting

~

d. Bush hammering .

3.1.3 Methods of Surface Preparation .

Water blasting, water blasting wi th sand injection, acid
etching, sand blasting, and power tooling are all acceptable
methods of surface preparation. If NUTEC 10 curing membrane

'

has been applied and gives a " glossy" appearance, the
NUTEC 10 shall be abraded to remove the glossy appearance.

1
'If chemical cleaning is perfonned on the concrete substrate,

the QC Inspector shall verify that the surface is flushed
clean with water.

3.1.4 Post Surface Preparation Operations

After surface preparation, the QC inspector shall visually
examine the surface to verify the following:

! a) The surface shall be free of construction dust,
laitance, and loose deposits, and all adjacent areas
cleaned to avoid contamination.

,

?

TUGCO CA !-.

,,,



. . . -. - . - _ . . . _ . . _ - _ . _ _

+
.. ..

,

'

INSTR ON IREVISION PAGE
TEXAS UTILITIES GENERATING CO.

CPSES:{i. QI-QP-11.4-27 6 4 of 32yi gg
!

| *

! b) All holes greater than 1/2 inch in depth or greater
! than 2" diameter and cracks greater than 1/32" width

are repaired prior to surfacer application,

i c) All sharp projections removed.
'

d) Markings (ink, pencil, chalk, felt tip marker, etc.)
solvent wiped., .

e) Marting paint removed,

f) Objects protruding from surface are ground or cut smooth
until object is flush,

i

', g) All loosely adhering embedded objects are removed.
'

. h) Embedded steel objects less than 4 square inches shall
] be power tool roughened and solvent wiped.

! (-
1) Metal objects larger than 4 square inches are primed.

i

j j) Surface is free of grease, oil, and nonapproved curing
i membranes.

3.2 MIXING OPERATIONS
'

1 3.2.1 Materials

! A QC -inspector shall verify on Attachment 5 that the shelf
: life has not expired.

,

; 3.2.2 Mixing / Thinning
|

I An inspector shall witness all mixing / thinning operations'

Per Attachment 7. Induction times for finish mixes are shown
in Attachment 2.

! 3.3 SURFACER APPLICATION .

!

The coating system will consist of a surfacer Nutec 115,
!,

touch-up with Nutec 11 surfacer as required and a finish
coat of Nutec 1201. In areas where the concrete surface
to be coated exhibits only minor amounts of " bug holes"

| and surface imperfections, Nutec 11 and Nutec 1201 may be
used without the use of Nutec 115 as primary surfacer.

,

TUGCO OA
,
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3.3.1 Ambient Conditions

Li The inspector shall sonitor the ambient conditions being
recorded on the Environmental Log (Attachment 4) at the

ij " paint distribution point" inside Reactor Unit I. A
1,i calibrated non-mercury filled dry bulb thennometer or a
.: calibrated temperature recorder (Bristol 4069 TH or ''

'i equivalent) shall be used for air temperature detennination.
:1 A calibrated non-mercury filled wet bulb thennometer or a
''

calibrated humidity recorder (Bristol 4069 TH or equivalent)
shall be used to detennin,e relative humidity. The dew point

!, shall be detennined by the difference in dry and wet bulb
!e tanperature using the U.S. Department of Commerce Weather
|;' Bureau Psychrometric Tables, W.B. No. 235. When dry bulb

readings are greater than 100*F the dew point and relative-

humidity should be determined using the 100*F reading (note*

in Remarts Section). The surface temperatu re shall be,

detennined by placing a calibrated Range 0-250*F thermometer4

! or equivalent in contact with the surface to be coated. The
,' thermometer probe shall remain in contact with the surface
i -

(- until the tenperature reading stabilizes.':
Minimum and maximum values of surface and ambient-

i 4, tenperatures shall be 50*F and 100*F respectively.
"

!; Infrequent dips in temperature to 40'F is permissible during
j i application and/or cure; howeve r, the elapsed time the

,

:*~ temperature is below 50*F shall be added to the cure time.
'

: Application of the coating shall not begin unless the
;i surface temperature is 5'F above the dew point. ;
I-
1 Humidity may vary as high as 1005; however, free standing
j water shall be removed. Coating application over a damp
'- surface is pennissible. Under no conditions shall NUTEC 115
|{ or Nutec 11 be applied to a surface containing free standing
in water. (ReferenceAttachment6).
;

i 3.3.1.1 Documentation of Environmental Conditions
! a. The Inspector assigned to the " paint distribution

point" in the Reactor Building shall, as a minimum,
take . a complete set of readings (air tenperature,
relative humidity, dew point and surface temperature) '

} on each floor elevation at least three (3) times each
shift- (preferably, the beginning, mid point, and just,,

prior to the end of each shift). More readings may be; ,-

taken when necessary (i.e., noticeable change in air;

.s ' temperature, request by field inspector to take
l,, readings in a specific area, etc.).
]d

:

i TUGCC OA
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b. The Inspector at the " paint distribution point" shall
document these readings on Attachment 4 as follows:

1. The Inspector shall fill in the applicable
infornation as delineated on the fo nn, except
for the " Report No. ". (The
Fport No. Will be filled in by the Paper Flow
Group when they assign nunbers, prior to
transmitting to the QA vault.)

2. Upon canpletion of the shift, the inspector shall
turn all of the Environmental Log Sheets for that.

shift into the lead inspector (s).

The lead inspector (s) shall review the log sheets forc.
completeness and correctness, sign and date the
"QC Review" block, obtain copies for QC reference and
transmit the originals to the Paper Flow Group.

d. If at any time the inspector detennines readings which
-

do not conply with the paraneters set forth in thiss

procedure, he shall proceed in the following manner:

1. Immediately take an additional set of readings in
the immediate area of the first set of unacceptable
readings and record then on the Envirorrnental Log.

2. If the additional set of readings are acceptable,
take a third set of readings for referee purposes.

and record them. If the referee set of readings
are acceptable, then the area in question is
acceptable but should be closely monitored with
readings as necessary.

3. If the additional set of readings is unacceptable'

and/or the referee set of readings is unacceptable,
the inspector is to notify the coatings inspectors
in the areas affected so that coating work may be
stopped at that time. Coating work shall not
continue until the ambient conditions resume anacceptable status.

4. When unacceptable ambient condi tions occur and
are verified by Step 3 above, the Inspector shall
docunent it on a Nonconfonnance Report (NCR) in
accordance with Reference 1- C , and adequately
identify the affected areas / elevations.

'

<

vorm no.1 TUGCO OA
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;
i
: 3.3.2 Surface Acceptability
.

: The QC ins pector shall visually examine the substrate
surface immediately prior to surfacer application to verify
that it is free of contamination (dus t, la i tance, loose
deposits and markings).

I 3.3.3 Air Supply Acceptability
,

The inspector shall inspect the . air supply systen for
suitable filters / traps / separators. The effectiveness of
these itens shall be verified by exposing a piece of white
cloth to a blast of air for approximately 30 seconds.,

The cloth shall show no evidence of moi stu re, oil or
foreign matter An examined. -

,

3.3.4 Pot Life -

The QC inspector shall verify that the pot life as shown in:

Attachment 2 is not exceeded..

t

3.3.5 Qualification of Applicator (s).

The Inspector shall verify (by Qualification Record or list
of qualified applit.ators from QA file) that the coating
applicators on each shift are qualified for safety-related
coating wort.-

.
'

1 3.3.6 Dry Film Thickness

The QC inspector shall detennine the DFT of the applied
surfacer by taking wet film thickness spot measurements and

multiplying each reading)by the % volume solids (taking inaccount any thinner used . A minimum of five (5) separate
spot wet film thickness (WFT) measurements (See Note 1)
spaced evenly over the coated area shall be taken for every

.100 square -feet of coated su rface. For areas less than '

100 square feet Refer to Note 2 below.

NOTE 1: A spot measu renent is a series of three
measurements in the same general area. The WFT
gage should be moved a short distance for each
gage reading. Discard any unusually high or low
gage reading that cannot be repeated consistently.
Take an average of these three gage readings as
one spot measurenent.

.

l

:
.

MOM-
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NOTE 2: Five spot tests shall be taken for every 100
square feet of coated su rface. For areas less
than 100 square feet, the following shall apply:

Area Sq. Ft. No. Spots

100-80 5 -

80-50 4
*

50-10 3
10-3 2
3-0 1

-

Thickne*ss of Nutec 115 may vary between 10 and 3'S mils.
Nutec 11 may vary between 3 - 20 mils. (See Attachment 3 for
method of detemining percent volume solids.)

NOTE 3: Tack free times shall be as follows:

Temperature *F fil .#115

50 - 59 6 hrs. 8 hrs.
60 - 79 4 hrs. 6 hrs.
80 - 99 2 hrs. 4 hrs.
100 1 hr. 2 hrs.

Tenperature 'F Full Cure 11,11S

50 - 59 10 days
60 - 69 8 days
70 - 79 7 days
80 - 89 6 days
90 - 100 5 days

3.3.7 Monitoring of Surfacer Application

Monitor the surfaces where NUTEC 115 or Nutec 11 is being
applied to assure that it is not being applied to a surface
containing free standing water. (Application of 115 over a
damp surface is pemissible.) Reference Attachment 6.
Verify that the pot life as stated in Paragraph 3.3.4 is not
exceeded.

3.3.8 Surfacer Repair Wort

3.3.8.1 Repair of Runs and Sags
5

Runs and sags which show no evidence of mudcracking shall be
abraded flush with the surrounding surface. If after

TUGCO OAroom M 3
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abrading , surfacer is unsatisfactory due to .nudcracking
. remove unsatisfactory coating to substrate and reapply the
!~ su rfacer. If after abrading the surfacer is satisfactory,
j no further repair is necessary.'

| 3.3.8.2 Repair of Contamination

i Contamination shall be reoved by abrading. If unsatisfactory
1 . coating still exists, then the area shall be repaired in

*

| accordance with Section 3.3.8.3. .

! NOTE: Rust stains residue, not necessarily the stain,
; shall be reoved with bristle brush and water or
; Imperial Thinner #DL-54.
:

i 3.3.8.3 Repairs When Touch Up or Recoating is Necessary i

j For repairs that require either touch up or recoating with |

| NUTEC 115, NUTEC 11 or NUTEC 1201, the QC inspector shall:

( a) Verify ambient conditions are acceptable per Section,

6 3.3.1.

b) Verify the surface has been prepared in accordance
'

with Sec. 3.3.8.2 and is free from loose and foreign
} noterials as per- Section 3.1.4 and/or Paragraph 3.5.6.

\ c) Verify acceptable materials are used, and shelf life . ,

! is not exceeded.

) d) Verify that NUTEC 115, Nt/TEC 11 or NUTEC 1201 is
mixed / thinned in accordance with Section 3.2.4

4

j . e) Verify pot, life is not exceeded per Attachment 2.
:

f) Verify qualification of applicator (s) per Section 3.3.5. '

4

) g) Visually inspect per Section 3.4.2.1.

I h) Verify that curing is in accordance with Section
; 3.4.2.2.

! i) Verify dry film thickness in the repair area is in
accordance with the following millage requirements:

,

.
t NUTEC 115 10 - 35 mils '

"
NUTEC 11 3 - 20 mils
NUTEC 1201 3 - 16 mils

I

e
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:

NOTE 1: See Section 3.3.6 and Attachment 3 for DFT
calculation using Wet Film Thickness measurement
and percent volume solids.

3.3.8.4 In-process repairs shall be documented on the Traveler in
acconiance with Reference 1-B, (Attachment 1) showing their
status and/or completion.

3.4 FINISH COAT PREAPPLICATION

3.4.1 Preapolication Inspection

3.4.1.1 Ambient Conditions

Prio'r to finish coat application, the QC inspector shall'

detensine ambient conditions in accordance with Section
3 . 3.1. -

3.4.2 Surfacer Post Application Operation

3.4.2.1 Visual Defects Inspection

The inspector shall perfom a visual inspection of the
surfacer coat NUTEC 115 and NUTEC 11 prior to the finish
coat application for the following defects:

a) Runs and sags which show no evidence of adcracking
shall be abraded down to adjoining coating thickness.

b) Stains - rust (red) and zinc oxide (whit.e) stains are
acceptable provided loose particles are renoved from
NUTEC 115 er NUTEC 11 surfaces prior to application of
finish coat.

c) Damaged areas, skips, dry spray, holidays, blisters,
bubbling, adcracking, oil and grease, contamination
are all unacceptable and shall be removed and repaired
in accordance with the applicable subsection of 3.3.8.

NOTE: Hairline cracks appearing in concrete coatings
after application are acceptable provided coatings,

j show no loss of adhesion. ''

3.4.2.2 Surfacer Cure

The inspector shall monitor ambient tenperature after the
surfacer is applied to determine when cure is adequate for

aco oAp.,
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finish coating operations to commence. A calibrated non-
mercury filled dry bulb thermometer or a calibrated
temperature recorder (Bristol 4069TH or equivalent) shall be
used for air temperature detemination.

Curing time shall be as follows:

Curing Time Before"

Temperature 0*F Topcoating with 1201

50-59 72 hrs.-
60-69 48 hrs.
70-79 24 hrs.
80-89 18 hrs.
90-100 12 hrs.

Temperature durations below 50*F will be added to the cure
time on an hour for hour basis.

.

( NUTEC 115 may be touched up or recoated with fil or #115 as
'

soon as the initial coat has dried such that the paint shall
not adhere to the thumb when downward pressure is exerted on
the paint film while turning a 90* angle. (This does not
refer to the two pass application method.)

3.4.3 Mixing Operations

3.4.3.1 Materials

The QC Inspector shall verify on Attachment 5 that shelf has
not expired.

3.4.3.2 Mixing / Thinning
.

An Inspector shall witness all mixing / thinning operations
per Attachment 7. Induction times for finish mixes are
shown in Attachment 2.

3.5 FINISH COAT APPLICATION

3.5.1 Air Supply Acceptability

The QC inspector shall verify the air supply is acceptable
per Section 3.3.3.

(

TUGCC OA,
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3.5.2 Qualification of Applicator (s)

The Inspector shall verify (by Qualification Record or list
of qualified applicators fran QA file) that the coating
applicators on each shift are qualified for safety-related
coating wort.

3.5.3 Pot Life

The QC inspector shall verify that the pot life of NUTEC
1201 has not been exceeded. Pot life is shown on
Attach 9 nt 2.

3.5.4 Dry Film Thickness

The inspector shall detennine the DFT of the applied finish
coat by taking wet film thickness spot measurements and
multiplying each reading by the % volume solids. A mini;aum

(5)(See Note 1) pot
of five separate s wet film thickness (WFT)

< measurements spaced evenly over the coatedi area shall be taken for every 100 square feet of coated
surface. For areas less than 100 square feet, refer to
Note 2 below.

NOTE 1: A spot measurement is a series of three
measurements in the same general area. The WFT
gage should be moved a short distance for each
gage reading. Discard any unusually high or low
gage reading that cannot be repeated consistently.
Take an average of these three gage readings as

* one spot measurenent.

NOTE 2: For spot test areas, Ref. Sec. 3.3.6 Note 2.

(See Attachment' 3 for method of detennining percent volume
solids.)

3.5.5 Monitoring of Finish Coat Application

a. During application of finish coat, the inspector shall
monitor the wet film to assure no fish eyes appear. If
fish eyes occur, the inspector shall notify the paint
forenan of their presence. Fish eyes should be renoved
while the coating is still wet, previous coat (surfacer)
cleaned with solvent and finish coat reapplied.

I b. If applicable, the inspector shall nonitor that the
hose length does not exceed 75 feet.

Tuoco oArarm % 1
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f c. Monitor the cure time for recoat of NUTEC 1201. !

j Recoating time of NUTEC 1201 is 24 hours.
,

l' The total DFT of NUTEC 1201, recoat and existing coat shall
! ,' not exceed 16 mils.

)j 3.5.6 . Finish Coat Repairs

)' For repairs in the NUTEC 1201. Finish Coat, the QC
'

_

Inspector shall, verify the following:! -

a) The inspector shall detennine the DFT of the existing,

!- coated surface (prior to recoating) by either, or one
!. of the two following methods.
J

j 1) Using the DFT readings acquired during the backfit
documentation.

I 2) The scratch test of the NUTEC 1201 finish coat I

'

shall be performed using a Mark 11 Tooke
J Inspection Gage equipped with a 2x tip. Five

: separate readings spaced randomly over each finish
: coated area of 100 square feet shall be taken.

! For areas less than 100 square feet, Note 2 of
; Section 3.3.6 shall apply.

,

,

|4 b) Repairs of Runs / Sags
.

1

Runs / sags showing evidence of mudcracking shall be,

removed. Runs or sags which exhibit no other coating
. . defect shall be abraded to the thickness of adjoining .

,

| coatings. ;

. c

1) Verify that all loose particles and foreign ;

j particles are removed from surface.

! 2) Verify that the surface is solvent wiped.
'

) 3) Perform inspections in Sections 3.2, 3.4.1, 3.5,
and 3.6. i

'
c) Repair of Scratches and/or Damaged Areas |,

'

Any scratches or damaged areas shall be abraded until '

i loosely adherent particles are removed. The following
' I minimum coating requirements shall be maintained for
j. damages extending to concrete:
,,

,

.

,: Poem fee.1
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Damage 1/2" or less regardless of length -
no additional surfacer required prior to
topcoat.

Damage greater that 1/2" in width - nonnal coating
system required.

When perfonning surfacer and/or topcoat repair wort,
and the damaged area is 2 sq/ in, or less in size,
or the damage is a scratch 1/4 in, width or less,
re,gardless of length, subst'antiating or recording
wet film thickness of the damaged area repair shall
not be required.

NOTE: Hairline cracks appearing in concrete coatings
after application are acceptable provided coatings
show no loss of adhesion.

~

( d) Repair of Contamination

The QC inspector shall verify that contamination is
removed by abrading and the surface recoated. The
inspector shall perfonn inspections delineated in
Sections 3.2, 3.4.1, 3.5 and 3.6.

e) Repair of Pinholes and Small Discontinuities

1) Verify all loose particles are removed and area is
solvent wiped.

2) Pinholes and small discontinuities may be repaired -

at the time of final inspection without a later
reinspection of the repair. The inspections in
Section 3.2, 3.4.1, 3.5 and 3.6 still apply.

f) Repair of Dry Spray

Repair of dry spray identifiable by visual inspection
defined within this procedure shall be removed. (A
minor amount of adherent dry spray is acceptable on the
final finish coat.)

1) Verify all loose particles are renove'.

2) Verify coating film thickness is stil' within
| allowable range.

|

| mocO CA,,,. ,

|
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'

3) If film thickness is not within allowable range,

' perfonn inspections in Sec. 3.2, 3.4.1, 3.5 and
'

3.6.

g) Repair of Excessive Orange Peel

^ 1) Verify the affected area is abraded and solvent
wi ped . .

2) Verify the affected area is refinished and perfonn
the inspections delineated in Section 3.2, 3.4.1,

' ' , 3.5 and 3.6 if required.

h) Repair of Gloss and Color Nonunifonnity
,

1) Verify the affected area is solvent wiped.
.

'

2) Verify the affected area is recoated without
exceeding the maximum film thickness and perfonn
inspections in Sections 3.2, 3.4.1, 3.5 and 3.6.. ,

3) Top coated areas which have been abraded for
- various reasons (i.e., runs, sags, high millage,

e tc.) and are within acceptable procedural,

thickness, following repai rs, do not require
recoating for gloss enhancing.

4) For small repair areas such as pinholes, color"

and gloss unifonnity is not required, provided the
coating is smooth and continuous.

. NOTE 1: If present, the tie in interface between concrete
coatings and steel coatings shall be visually

; inspected during the finish coat final acceptance
-

of both coating systems.

NOTE 2: (If applicable) coating interface - at coating
interface for finish and or primer coat, the
existing coating shall be " feathered back" a
sufficient distance to ensure a smooth final
coating system. When perfonning coating interface
the interface of the coating of systems shall be
a maximum of th inch in width. Within the interface
area overlapping of any materials or systems is
acceptable.

,

. .

. 4

$
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NOTE 3: Repair and touch-up - For repair and/or touch-up
purposes, Nutec #115 or #11 surfacer may be placed
over the initial systen as required to complete
the required repair or touch-up. Roughen the
topcoat, if present, by sanding, or stoning prior
to applying repair surfacer.

3.5.6.1 In-process repairs shall be doctmented on the Traveler
(Attachment 1) showing their status and/or completion.

3.6 FINISH COAT FINAL ACCEPTANCE INSPECTION PRIOR TO AREA TURNOVER
-

A final * visual inspection in accordance with the following
~

subsections shall be perfonned on exposed finish coated
concrete substrates.

3.6.1 Finish Coat Cure
.

Prior to perfonning finish coat final acceptance inspections,
the inspector shall verify that the finish coat has cured for
the minimum of 24 hours.

3.6.2 Finish Coat Continuity Inspection

The QC Inspector shall visually inspect the continuity of
the finish coat. The maximum number of permissible pinholes
is shown on Attachment 3. No more than 2 points of discon-

tinuity(using a point of discontinuity as the center of theshall occur within an area having a radius of six
inches
circle). No more than 40% of the total number of allowable
points of discontinuity shall occur within any one area equal
to 25% of the total area. The pinholes that are beyond the
acceptance of Attachment 3 shall be repaired in accord: 1ce
with Section 3.5 6.s3.6.3 Visual Examination

The QC inspector shall visually examine the finish coated
surface for the following defects:

a) Runs and sags which show no evidence of mudcracking
are acceptable. Unacceptable runs and sags will be
repaired in acconfance with Section 3.5.6.

b) At the time of the final inspection, pinholes and
small discontinuities nay be repaired with no later
reinspection required of these areas.

i
'
.

|
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.

e. c) Ski ps, holidays, color and gloss nonunifonni ty.
'

.
excessive orange peel, dry spray, damaged areas,

I'.

bli sters, bubbles, and fish eyes will be repaired!4

in accordance with Section 3.5.6.

d) Contamination is unacceptable. Area must be repaired
per Section 3.5.6.

:
t

NOTE: Minor repairs limited to 4 square inches or less.

and requiring finish coat only may be performed at
the time of final inspection without later rein-
spection of the repair. Conditions may exist which
will warrant reinspection at the ins pector's

". discretion.
'

3.7 NONCONFORMANCES*

3.7.1 Unacceptable conditions which are not readily repaired or
corrected per the approved procedures shall be documented
as unsatisfactory on the inspection traveler.

' 3.7.2 Nonconfonning conditions such as coating failure due to loss
of adhesion or indetenninate/ unacceptable conditions which
cannot be repaired or corrected as per existing procedures,

shall be docunented on a Nonconfonnance Report (NCR) in
' accordance with Reference 1-C. The NCR number shall be

referenced on the inspection traveler, if applicable.
.

3.8 DOCUENTATION (REFER TO ATTACHMENT 1)

3.8.1 All inspections required by this procedure shall be recorded
in the inspection attributes on the back of the travelers '

'

(Attachment 1). Preparation and processing of the traveler
shall be per Reference 1-B.

'

3.8.2 When the inspections required by Sections 3.1 through 3.2.2
have been satisfactorily completed Step 1 shall be signed
and dated by the inspector.

3.8.3 When the inspections required by Sections 3.3 through
3.3.7.2 have been satisfactorily com Step 2 (for
NUTEC 115) or Step 4 (for NUTEC 11) pleted,

,

shall be signed and
dated by the inspector and the other Step marked not
applicable (N/A), initialled and dated.,

:

!

:

TUCCO CA%g,
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3.8.4 When the ins pections required by Sections 3.3.8 through
been satisfactorily com Step 3 (for

or Step 5 (for NUTEC 11) pleted,
3.4.2.2 have
NUTEC 115) shall be signed and
dated by the inspector and the other Step ma rked not
applicable (N/A), initialled and dated.

3.8.5 When the inspections required by Sections 3.5 through
3.5.5 have been satisfactorily completed, Step 6 shall be
signed and dated by the inspector.

3.8.6 When the inspections required by Sections 3.5.6 through
3.6.3 have been satisfactorily completed, Step 7 shall be
signed.and dated by the inspector.

3.9 CLARIFICATION

3.9.1 Lepair of Mechanical Damage.to Completed Items

3.9.2 Areas that have been completed, inspected, accepted and
traveler package closed which incur major damage" at a later

I date may be repaired, inspected and documented on
Attachment 8 " Concrete Protective Coating Inspection
Repair Traveler". Otherwise, the minor areas of mechanical
damage, which occur after completion of an area, will be
repaired during the final protective coatings walkdown
Reference CP-EI-4.0-51.

3.10 INACCESSIBLE / LIMITED ACCESS AREAS

If questions arise concerning inaccessible or limited access
areas per (Reference 1-A) nondeleterious embedded foreign
material in the final finish coat, the above condition (s) will
be evaluated by the Project Civil Engineer or designee.
Clarification and acceptance of the above stated condition (s)

shall be so denoted by signature of the Engineer with date and
comments as required, in the ccmments section of the applicable
step.

3.11 ATTACHMENTS

3.11.1 Attachment 1, " Concrete Protective Coating Inspection Traveler"

3.11.2 Attachment 2. " Shelf and Pot Life Reference Sheet"

3.11.3 Attachment 3, " Allowed Points of Discontinuity Table" and
"0FT Detennination"

(

TUGCO OA,, g ,
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3.11.4 Attachment 4. "Envirorsnental Log Sheet"

3.11.5 Attachment 5. " Paint Mix Slip"

3.11.6 Attachment 6. " Definitions"

3.11.7 Attachment 7. " Preparation of Coating Materials"
'

3.11.8 Attachment 7A. " Table for Partial Mixing of NUTEC 115"

3.11.9 Attachment 78, " Table for Partial . Mixes of NUTEC 1201"

3.11.10 Attachment 8. " Concrete Protective Coating Repair Traveler"

<

*
.

\

:

1 .

j
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ATTACHMENT 1

; 1

CONQtEW. PROTECTNE COATING INSPECTION TRAVELEA

w0ng Mete PCI TRAVELER #

ELEVM10N' ITEM e4 / DEsCR8PT1006

RER Dwe1
*

PelEPAAfD BY OATE
'STiP SURFACE PREPAAAflees IIIsPSCTt0 AND P0uede ACCEPTA4LEi

PER Ol*QP11.4-2T ANO RELEASED POR NUTEC Ns APPUCATION. ,

I teesPtCTom DATE

C0esteefu

STEP p sis sunrAcan ArPLICATiose ventruo Also ilesetCTra ile^W w!TM OS-OP 5,4-27 AIGO FOUnD ACCEPTASLE.
.. IIs&#ET08 DATEg

C0muuts

STEP '"'ac its sunPACan entPAaATion asetCTro Ano ano acctPTASLE
PG Ot-QP lt4-AT AMO pri rma FOR PURTHUt CoAfim8 ACTivlTIELi

| IlesPECTOR Daft
! 3 comuggy:
It '

l' STEP nuTEC is sunPACs APPuCAfiose vensruo Am0 wesetCTto n
-" WITH 01-4P IL4-IT Age P00000 ACCEPTAALL

esIPECTOS DATE
4

|

! 3TEP- peuTEC is sunrACm PetsPAaAYeose essertCTro Also rouno acCaTAaJ
j PCI O!-4P li 4-tf Ale 0 RELEASED POR PURTHER COATDet ACTIVffitt

"" **
! 5
! coneutNT* ,

STEP peuTEC eoi TOPCOAT APPuCATiope vuorius Aaeo insrauw a
**"'" WITM 08-4P 14.4-67 Ale 0 POUese ACCEPTAaLE.

g asPECTOR 6411

| 80"" 8 78
>

l STEP Pimases c0AT msPECTto rost Pie:AL ACCEPTAseCE AND Foune
ACCEPTAaLE=""'a= WITM O!=4P 5 4-87

y 364PECT08 ' Daft '

00amactTsi

STEP coasPLETiese OP sospeCTION fnAvsLEA vta: Pisa.

GC MtVltW DATE
! 8

ConnectTs

I
~

I) DocuuceT sesPECTIces ATTRt0UTES Del ATTACMED SUPP00tTiess
N 00cuustTAfien ans Ttsi

'

j O a) occuuoef npAvis Ane ATm0uffs,w nacuinto,0w ATTACMco
i T SUPP90tTING 00CuestNTATeost SHEET (St

E si P0st sawwi0eenseeTAL CeseeifiOms ntruceCavut
S "V '''""D'" '"'

' e 4) 00CuestNT leUTEC 10 APPUCATIDet Get ATTACMED SUPPORTING
; 00CuteENTAT10ee stetET.

I
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.
.

,

{

ATTA0iMENT 2
!

SHELF AND POT LIFE REFERENCE SHEET

Material Shelf Life

Nutec 11 Base & Curing Agent 12 m nths
Nutec 115 Base & Curing Agent 12 m nths
Nutec 1201 Base & Curing Agent 12 m nths

,

Thinners and Sand Filler Unlimi ted

POT LIFE

*
NUTEC 11 AND NUTEC 11S

2.o.
1.5.

| MCS.
o.o .- .

' 73~ ^

dursc||^

:
'\ *D Alutse sia.25 , , ,,i , ,, , , , ,, , , , ,, , , , , n n , i ,, n t , n , , , n i o n : , , n i n , , I

40* @ 60* 70* 24* 50* 10 0*
*

7FMAse#7Z/EE *F

NUTEC 1201
' 24

- .
.

4 -

i mi
'Wi 5

eo = ,

.=

45
'

o....,.i.n,ii.ninut..nl.,oi...l.,niunteniin,,1

SO* 60* 70* 80* .90* I00*
TmMPintArum *F

INDUCTION TIMES FOR NUTEC 1201

: Temp. (*F)

'

'( 50-59 45 min.
60-69 30 min.
70-79 20 min.
80-90 10 min.
90-100 None

-

. . . . . .

_ _ - _ . - _ _ - - - _ . _ . - - - _ _ . - _ - - - . _ _ _ . _ _ _ _ _ _ _ - _ _ _ _ _ . _ . _ _ .
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- NUMBER DATE
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6 JUL 111994 23 of 32ceSES at-ge-11.4-27)(
1 .

,

.

ATTACHMENT 3

PART I Allowed Points of Discontinuity Table

Total Allowable Number of
Surface Area (se ft.) Points of Discontinuity

Up to 10 1

10-50 2

50-100 5
,

100-500 10
15500-1000 -

1000-5000 25

No gross discontinuities are acceptable.

.

PART 11 Dry Film Thickness Detemination Unina Wet Film Thickness
Readines and the Percentaos (5? Vo'ume So' ids

(
Percent volume solids for unthinned concrete coatings are
as follows:

785NUTEC 11 --

885NUTEC 115 -

545NUTEC 1201 -+

EXAMPLE: 11 mils WFT X 545 = 5.94 mils DFT -

.

For thinned mixes:
.

Y'I""' '# ''nthinned coatino X
i 5 Volume Solids = Volume of unthinnet coating + Volume thinner

.

5 Volume Solids (unthinned)

NOTE: In above equation, volume must be expressed in the
same unit of measure.

>

<

TUGoo OA-
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ATTACHMENT 4

.

Report No,
Sheet of sheet _

$heet Number
ENVIR0lelENTAl, LOG $NEET

MATE i's Elevation 8149,
_

Det* $hift Unit

f

INSPECTOR TIME ORY BULB WET SULB $URFA;E TEMP. HLA910!TY DEW POINT
STEEL CONCRETE

.- .

s

.

.

e

.

,

QC REVIEW
Signature Date,
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NUM8ER DATE'-

. TEXAS UTluTIES GENERATING CO.
CPSES

QI.QP-11.4-27 6 JUL 111984 25 of 32
(

ATTACHMENT 5

*
. '

,

'

e

PAINT MII $ LIP Report No.

Bldg.

i

j DATE POT LIFE $HIFT TIME

MIX NUsiER ELEVATION *

MATERIAL GAL. M!ICO
*

$MELF LIFE ACCEPAfsLt: fts NO MATE l'$

- Daft & TIMt M!IED BA$t

CUR!leGAGENT' FILLER THINNik
'

*
ACCEPit0 Of

.

i

\ DAff PCT LIFE $HIFT TIMC

| MIX NUM8tX ELEVATION

MAftRIAL GAL. n!IED

$HELF LIFE ACCEPTABLE: ft$ NO MSTE l'$
.

; Daft & T!MC M!IED 8A$t

CURING AGENT FILLER THINN(A

ACCEPTED 8t

DATE PCT LIFE $HIFT TIMt

| MIX NUMetR ELEVATION
'

| MATERIAL GAL. M11t0

$NELF LIFE ACCEPTA8Lt TE$ NO M4TC l'$i

,

DATE & TIME M!IED BA$t

CURING AGENT FILLER THINNER
!

ACCEPTED 87

| I QC REV!!W 4 ACCEPTANCE '

e sigasture case

;

' NEMg ,
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TEXAS UTILITIES GENERATING CO.

( CPSES QI-QP-ll.4-27 6 JUL111984 2s of 32

ATTACHMENT 6

DEFINITIONS

Color and Gloss Nonunifomity: A milky haze or mist in the finish
of a recently applied coating.

Con'taminant: A foreign substance, inadvertently added to a coating or
found on the substrate that adversely affects the application,
adhesion, curing and/or subsequent perfomance of the applied
coating.

Dry Spray: A dry powdery primer or finish coat readily renoved by.

light sanding with either sandpaper or a wire screen. A minor
amount of adherent dry spray 'is acceptable on the final finish
coat.

Feathering: An area that is roughened and tapered to obtain a smooth
and continuous surface with an existing damaged coating.

( Fisheyes: Small openings (" fish eyes") in wet film e posing old
surface or previous coat.

Free Standing Water: May be identified by:
a. Reduced viscosity of the surfacer during application, and
excessive sagging fran bug holes.
b. Wet rings around bug holes.
c. Visible signs of surface water.
d. Running hand over the surface resulting in moisture on the
hand.
e. Product instability resulting in white streaks.
f. Failure of the surfacer to adhere to the substrate during the
sqeegeeing or troweling process.

Full Hiding: The coating provides sufficient coverage so that the
preceding coat is not readily visible with an unaided eye.

Holiday: A pinhole, skip, discontinuity or void in coating film.

Laitance: A fine, whitish accumulation on concrete surfaces. It con-
sists mainly of cement particles that were carried by water
rising to the surface of freshly placed concrete. The resulting
concrete surface is unsuitable for proper adhesion or bond of
subsequent fillers or protective coatings.

Monitor: Confomance verification by physically observing a task being
perfonned on a periodic or random basis.

I
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?

{ =
r
?, Mudcracking: Irregular cracking as in a dried mud puddle.

Orange Peel: Dents in the surface resenbling orange skin. A moderate
3
". amount is acceptable.
i
4 Over Spray: A deflected spray mist that settles on dry or partially

dry coated surfaces.
,

:
J. Pinholes: Minor discontinuities in coating which expose primer or

'

substrate.
*Verify: Confinn or make certain.

Visual: To examine with an unaided eye (correctional eye glasses or
contact lens are acceptable).
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6

ATTAOiMENT 7

PREPARATION OF COATING MATERIALS

Surfacer Coat

The surfacer, NUTEC 115, is packaged in a three caponent
kit consisting of a base, curing agent, and filler. The 1

base and curing agent shall be thoroughly mixed first. If '

necessary, box the mixture to assure that all the base and I
cure has been used. The filler shall then be slowly added
under tonstant agitation and mixed until a smooth blend is
achieved. The patching material NUTEC 11, is prepared the
same way. Partial mixes for NUTEC 115 shall be in accordance
with Attachment 7A. No provision is given for partial mixes
of NUTEC 11.

*
.

Finish Coat .

(
The finish coat, NUTEC 12C1, is a two camponent epoxy
topcoat consisting of a base and cure. These shall be
thoroughly mixed under constant agitation until a homogenous
blend is achieved. Partial mixes of NUTEC 1201 shall be
in accordance with Attachment 7B. Minimum induction times
shall be as per Attachment 2.

SEALER / CURING COMPOUND
.

The sealer / curing ca pound, NUTEC 10, is nonnally a two
component material consisting of a base and a curing agent..

If applying to surfaces below 60' F, a third camponent

accelerator may, tire volume of the cure canponent with the
be used. Slowly mix by power agitation or

by hand the en
entire volume of the base component. If an accelerator is
used, add the premeasured portion to the base-cure mixture
and agitate slowly. Avoid rapid agitation which may result
in air entrapment. Thinning may be perfonned by adding from
10-40% by volume #DL-56 solvent. Do not vary mixing
proportions.

~
,

|

|
. . . - .



.... .
.

_. . . . _ . _ . . . .
.. . _ _ - . .,.....

.

ISSUEINSTRUCTION RNSION PAGE
'

.

NUMBER DATE
. TEXAS UTILITIES GENERATING CO.

CPSES

( QI-QP-ll.4-27 6 JUL 111984 29 of 32
,

1

:
ATTACHMENT 7A?

4

e

TABLE FOR PARTI AL MIXING OF NUTEC lls<
,;

--

aufw ' Tis
PERMISSIBLE

LA52 CURE FILLEX mganEA

lbs]oz. Ibs. os. Ibs. oz. sts. , oz.

I i..i et. 30.. 0 .3 3 0 0
O Gai . .

|3.2
-

2 et. i 5.2 0 it.. . 0 0O Gai . .

|4.8' * * Ga l . .- ~ 3 Ct-- 1 15.7 1 3 9 6 0 .

.

6

0 Ot. 2 10.2 1 9.3 12 0 0 |6.41 Gal. .

1 Qt. 3 4.S 1 15.5 15 0 0 81 Gal. .

2 Qt. 3 15.4 2 5.9 13 0 0 9.5I 1 Gal . .

*

3 Ot. 4 9.9 2 12.2 21 0 0 11.21 Gal. .

|12.80 Ot. 5 4.5 3 2.6 24 0 02 Gal. -

|14.4
'

1 St. 5 15.0 3 3.9 27 0 02 Gal. .

|0 0 | 152 Ct. 6 | 9.6 ,3 15.2 302 Gal. .

3 Ct. 7 4.2 4 5.5 33 0 1 1.62 Gal. .

0 Ct. 7 14.7 4 11.3 38 0 1 3.23 Gal . -

|4.81 Ct. 8 9.3 5 2.2 31 0 13 041. .

1

2 Ot. 9 3.8 5 8.5 42 0 1 1 6.43 Gal. .

3 Ct. 9 14 5 14.5 45 0 1 |S3 Gal. .

__ _ _
..

' O Ct. 10 9 6 5.1 48 0 1 1.64 Gal. .

1 Qt. J1 3.5 6 11.4 31 0 1 11.24 Gal. .

2 Ot. 11 14.1 7 1.8 54 0 1 12.84 Gal. .

3 Ct. 12 S.6 7 8.1 57 0 1 14.44 Ga1. .

O Qt. 13 3.2 7 14.4 60 0 2 |0 f5 Gal. .

I

|

|

|
i

I
.

S

| I
- . . . . . .
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Nuclear Safety Department

Quality Assurance Requirements.for Protective Coatings Applied
to Water-Cooled Nuclear Power Plants (Revision 0, June,1973)

ISSUE:

' Regulatory Guide 1.54 recomends that Quality Assurance programs enecm-
passing all phases of the coating process be applied for surfaces located
inside containment. These QA programs are intended to assure application
of coatings such that a high degree of confidence will exist that the
paint will not decompose or flake off or otherwise perform unsatisfac-
torily in nonnal operation or under accident conditions.

NUC!. EAR SAFETY POSITION: ,,

The Westinghouse NSSS equipment located in the containment buf1 ding is
separated into four categories to identify the applicability of this ,

regulatory guide to various types of equipment. These categories of
equipment are as follows:

Category 1 - 1.arge equipment ..

,

Category 2 - Intennediate equipment
4

Category 3 - Small equipment
.

Category 4 - Insulated / stainless steel equipment ,

Catecorv 1 - Larce Ecuiement

i The Category 1 equipment consists of the following:

| 1. Reactor Coolant System Supports

2. Reactor Coolant Ptsips (motor and motor stand)-

.: . .. .. _. . .. - .

n' 3. Accumulator Tanks. "

4. Manipulator Crane

The total exposed surface area for these items is approximate 1
square feet for a four loop plant.

.
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Since this equipment occupies a larce surfaca area and is procured from'
*

only a few vendors, it is possible to -implement tight controls over these
-

*

itses.
.

.- .-.

Westinghouse specifies stringent requirements for protective coatings on
this equipment through the use of a painting specification in our pre-
curement doctanents. This specification defines requirements for:

~

1. Preparation of vendor procedures.

Use of specific coatings systems which are qualified to ANSI N101.2.2. L s yu n mc
-?

3. Surface preparation. 4

Application of the coating systems in accordance with the paint4.
manufacturer's instructions.

5. Inspections _a.nd non-destructive examinations.

6. Exclusion of certain materials.

7. Identification of all nonconfomances.
D % MJ

8. Certifications of compliance. -

ag
The vendors's procedures are subject to review by PWRSD Engineering

-

*

personnel, and the vendor's implementation of the specification require-
| ments is monitored during the Westinghouse QA Surveillance activities."

This system of controls provides assurance that the protective coatings
will properly adhere to the base metal during prolonged exposure to aNopost-accident 6:nvironment present within the containment building.
loss of paint is anticipated.

.

Catecory 2 - Intemediate' Ecuioment

The Category. 2 equipment consists of the following:
..

1. Seismic Platform and Tie Rods

2. Reactor Internals Lifting Rig

3. Head Lifting Rig

4. Electrical Cabinets

The total exposed surface area of these items is i5roximatei
~

Sf ace these items are procured from a large number of venaars..a'nd
ft.individually occupy very small surface areas, it is not practical to
enforce the complete set of stringent requirements which are applied to

.

However, Westinghouse does. implement another specifi-category 1 items.
cation in our procurement documents. This specification' defines to the ~

1

vendors the requirements for:
.

a

$e

~* '. - , . . . .

**
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'
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.

*..
,

of specific coating s'ystems which are qualified .to ANSI N101.2.
Us _

..

2. Surface preparation. ~,

Application of the coating systems in accordance ,with the paint3.
manufacturer's instructions. .

*

The vendor's compliance with the requirements is also checked during theWesting-

Westinghouse QA Surveillance activities in the vendor's plant. house believes that these measures of control provide a high degree of
assurance that the protective coatings will adhere properly to the base

i

metal and withstand the postulated accident environment within the con-|
However, to be conservative Westinghouse has nottairunent building.

taken credit for this in calculating the amount of paint which might
peel or flake off in the post-accident environment.

Cateoorv 3 - Small Ecutomen

Category 3 equipment consists of the following:
,

1. Tranimitters -
>

'

2. Alara Horns
,

,

3. Small Instruments

4. Yalves
.

.

,

5. , Heat Exchanger Supports

These items are procured from several different vendors and art ItaintedBecause
by the vendor in accordance with conventional industrv neactir.gl.!

We total exposed surface area is onlyC9D0 sq. ft.J Westinghouse does
'

For pur-
not believe it is necessary to specify further requirements.
poses of estimating the amount of paint that might peel or flake off,

~
.

Westinghouse has assumed that all of this material might come off.

Cateoory 4 - Insulated or Stainless Steel Ecuipment
,

3

Category 4 equipment consists of the following: ,

Stema generators - covered with wrapped insulation.1. . .n . -

Pressurizer - covered with wrapped insulation..
.~ . . -

-

.

2.

Reactor Pressure Vessel - covered with rigid reflective insulation.' 3. .

Reactor Cooling Piping - stainless steel.
-

4. ,

Reactor Coolant Pump Casings - stainless steel.5.

-,
,

-
-

.
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.

The wrapped ot rigid insulation captures and retains any paint which
-

might come off the equipment surfaces, theneby preventing the paint from:i
blocking the sump drains or interrupting the water flow in the contain-'

ment spray system. .

APPt.ICABILITft
,

I
.

This Nuclear Safety Position Paper is for general guidance only.

To determine the applicability and implementation for .sn individual
plant, refer to that plant's Safety Analysis Report.
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6 TEXAS UTIUTIES GENERATING COMPANY
'' OTTICE MEMORANDUM

to Distribution . _.__ Glen Bone. Tesa February.10_ 10R4

Subnet R2ekfit intnectinn of Protective (natings in RCR #1 6

,

Review and detailed analyses of the quality records generated to date as
a part of the reverification of previously applied coatings system in the
CPSES Unit 1 Reactor Containment Building have been completed. This review
indicates conclusively that the coatings applied prior to January,1982
are either acceptable, have been reworked as a part of on-going construction,
or declassified by Engineering.

Accordingly, effective icmediately all routine destructive testing of
coating systems shall be discontinued on all surfaces including the liner
plate, concrete, hangers, miscellaneous steel, etc. Further NCR's, unsat
PC Inspection Reports and other open quality documentation that reference
the:QI-QP for "backfit" destructive testing shall be reviewed by the'

Quality Engineer and may be closed on a case basis with concurrence of the
Assistant Site QA Supervisor or the undersigned.

Nondestructive testing shall continue as per the established program. Any
personnel who express conserns with this decision should be encouraged to
express these concerns eithe* to the undersigned or Boyce Grier.r

:

:
:

h./
R. G. Tolson ,.

' TUSCO Site QA Supervisor

RGT/bil
cc: J. T. Merritt

D. N. Chapman
B. J. Murray
B. H. Grier
R. M. Xissinger

e

DISTRIBUTION:

M. G. Krisher
J. D. Hicks
R. D. Gentry
X. M. Wolverton
T. L. Mason

*

.

, , , , ,,,,,,,m.m.


