JO0B 35-1195
COMANCHE PEAK STEAM ELECTRIC STATION

Construction Procedure
DOCUMENT CHANGE NOTICE NUMBER 6

Notice applicable to Construction Procedure No. 35-1195-_CCP-40 Rev. 5 .
This change will be incorporated in the next revision of the procedure.

Change the procedure as follows:

Please replace the following pages with the attached:
ATTACHMENT 5; Special Coating Procedure C-1 Rev. 1
Pages 1 through 5

Reviewed by:

-~/ / : N |
/]:x,g,/m Z,_/Z‘/(]‘w (péfdi'?/’- /A:é“nu! #gﬁ“t ",”/ﬂ.ﬁ
Origigator ate - rown & oot Quality Assurance e

";,/—'ffi" |
(7 Tt T

Approved by: TUGCO Qualisy Assurance Date

/

/

ne ler?’ % g October 14, 1983
onstruction Project Manager e ective late

BaT=n —



JOB 35-1195

COMANCHE PEAK STEAM ELECTRIC STATION

Construction Procedure
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DOCUMENT CHANGE NOTICE NUMBER _4

Notice applicable to Construction Procedure No. 35-1195-__ CCP-40
This change will be incorporated in the next revision of the procedure.
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JOB 35-1195
Comanche Peak Steam Electric Station

Construction Procsdure
DOCUMENT CHANGE NCTICE NUMBER _3

This notice applies to Construction Procedure Ne. 35-119%5- CCP-40  Rrevision .

This change will te incorpcratad in the next revision of the procedure.

Change the procedure as follows:
Replace the following pages with the attached:

Page 3 of 13
Page 4 of 13
Page 5 of 13
Page 13 of 13

Add pages:

Page 13a of 13
ATTACHMENT 4
Page 1lof 2
Page 2 of 2
ATTACHMENT 5
Page 1 of 5
Page 2 of 5
Page 3 of 5
Page 4 of 5
Page 5 of 5
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Sheet 1

Construction Procedure
DOCUMENT CHANGE NOTICE NUMBER _ L

This notice applies to Construction Procadure Mo. 36.1198.CCP-40  Revision _5 .

This change will be incorporated in the next revision of the procadure.

Change the procedure as follows:
Replaze the following pages with the attached:

Page 12 of 13
Page 13 of 13
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1.0 INTRODUCTION
1.1 PURPOSE
Lids The purpose of this procedure is to establish the methods

"
-
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by which the surfacer and finish coats are to be applied
to concrete surfaces in accordance with specification, draw-
ing, and manufacturer's requirements.

SCOPE

The scope of this procedure covers the surface preparation
and coating of cementitous surfaces inside the reactor build-
ing and radiation area as delineated by Reference 1.

GENERAL DISCUSSION

A1l coating materials addressed by this procedure shall be

as manufactured by Imperial Profassional Coating of New Orleans,
Louisiana. The coating system will consist of a surfacer

coat of NUTEC #11S, touch-up with NUTEC #11S or NUTEC #11,

and a finish coat of NUTEC #1201. In order to prevent finish

coat damaTo. the finfsh coat will normally be applied as close

as possible to turn-over of the area to the owner or as required
due to the setting of equipment or other items which would make

an area inaccessible. Any permanent equipment located in the area
to be coated will be adequately protected from contamination caused
by surface preparation or coating application.

DEFINITIONS OF TERMS, ABBREVIATIONS AND SYMBOLS
TERMS

Substrate - The uncoated surface to which a coating is applied.

Pinhole - A minor discontinuity in the coating film which exposes
the primer.

ABBREVIATIONS
(NONE)
SYMBOL S
(NONE)
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3.0 SPECIAL ITEMS AND OPERATIONS
R | QUALIFICATION OF PERSONNEL
3:3.1 Coating Application Personnel shall be qualified per pre-

vious experience and/or demonstrated ability. In addition,
each applicator shall have been certified by the Paint Dept.
Superintendent or his repersentative per technical data and
demonstrated ability. Application procedures shall be in
compl iance with this procedure. This shall be verified by
completing a form similar to Attachment 1 which will be exe-
cuted by the B&R Paint Superintendent or his representative.
A coating manufacturer's representative will be available
for technical supervision upon initial painting effort.

3.2 SAFETY REQUIREMENTS

3.2.1 A1l appropriate health, safety, and fire protection require-
ments pertaining to surface preparation and coating applica-
tion shall be followed. It shall be the responsibility of the
Safaty Department reprasentative who will be present to randomly
monitor safety during coating application.

3.3  INSTRUMENTS AND THEIR USE

3.3.4 The Painting Foreman and General Foreman shall have access to
and be familiar with the use of thermometers, wet film gauges,
and psychrometers for measuring relative humidity. Viscosity
measuring devices will not be used. Wet film gauges will be
randomly used during coating application; readings will be
limited to the minimum necessary to control coating thickness.

34 DOCUMENTATION

34.1 Records shall be maintained cn Attachment 1 and 4 listed in
Sectfon 5.1. After completion, each form shall be forwarded
to The Brown & Root Ducument Control Center for filing and
?1str1but10n to the varfous parties as listed on the distribution
ist.

@ 6/24/83
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3.5
3.5.1
3.5.1.1

3.8.2
3.5.2.1

3'6
3.6.1

3.6.2

RECEIVING, STORAGE AND DISPENSING OF COATING MATERIALS
Receiving and Storage

Upon receipt of a shipment of coating materials, the B&R

QC Representative accepting shipment shall be responsible
for complating all necessary receiving inspection documen-
tation. General receiving procedures shall be in accord-
and with Brown & Root Construction Procedure CP-CPM 8.1. It
shall then be segregated from "Non-Q" materials and stored
in the Paint Storage Building where temperatures will be

maintained between 4 and 1000F, Rises in air temperature
up to 1258F 1,":2¢.pggﬁ1. *or as iong as fourteen days. (Ac-

cumulative). Infrequent dips (for periods not to exce 24
hours) in air temperature in storage areas as low as 33°F
is acceptable; however, prior to app11c8t1on the coatings
shall be brought back into the 509 - 90° range. Temporary
storage may be required at the Receiving Warehouse due to
receiving or other problems.

Dispensing

When coating materials are needed in the field, it shall be
t~ansferred from the controlled area to a designated temporary
storage area or area of intended use in the field. DOue to 1imited
shelf-1ife of coating materials, this shall be done on a "first-in"
“first out" basis. After materials have been partially used from

an individual container, the said container cannot be resealed and
returned to "Q" storage area for later use. Containers opened and
partially distributed from the "Q" paint storage area may be resealed
and the remaining contents used for "Q" painting. Except for thinners,
the contents from partially used containers shall not be reusad

after a period of 7 days has elapsed from date of initial opening.

Special Coating Procedure

When {tems require special coat1n? not covered under the content of
this procedure, Attachment 4 shall be completed by the Protective
Coatings engineer and transmitted to painting supeintendent for
construction. Special coatings procedures fssued via Attachment 4
shall be attached to this procedure after completion.

Special Coating Procedures added by Attachment 4 shall reciaeve a
unique identification number issued in sequence beginning with

C-1. The scope of the procedure shall describe the working Timits
of the special procedure with pertinet storage and coating require-
ments l1isted under the requirements section. The approvals section
shall have the signatures of the Projact Civil Engineer, TUGCo QA
Manager if safety related, Originator, and the Construction Project
Manager. Each procedure shall exhibit the revision number and

CCP-40 Rev. 5 DCN #3

fssue date.
@ 6/24/83
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4.0

4.1
4.1.1
4.1.1.1

4.1.1.2

4.1.1.3

PROCEDURE
PREPARATION OF SUBSTRATES AND COATING MATERIALS
Preparation of Surfacer

Normal surface preparation shall consist of water blasting with
4,000 P.S.I. to 10,000 P.S.I. Additionally, surface preparation

may be accomplished by the use of approximately 2,500 P.S.I., water
blasting with sand injection, acid etching with an Imperial recom-
mended solution, or straight sand blasting. Any heavy oil or grease
deposits shall be removed by steam cleaning, trisodium phosphate
washing with a mixture of 3-6 pounds T.S.P. per gallon of water,

or use of an Imperial recommended detergent.

Following surface preparation, the surface shall be free of
construction dust, laitance, and loose deposits. [f cleaning

_ does not remove 0il and grease, the contaminated concrete

surface will be chipped away and patched beforas coating. All
T.5.P. cleaned areas will be flushed with clean water. Holes or
voids in the concrete surface that exceed 1/2" in depth shall be
repaired with dry-pack or spoxy grout. Detrimental surface irreg-
ularities such as projections, fins, or ridges shall be reduced by
bush-hammering, power grinding, or stoning. Wood particles of
"fuzz" remaining after water blasting is acceptable. Recommended
surface preparation shall include power tools which are capable
of removing 1iatance and curing membranes from concrete surfaces.

Markings on concrete - Before application of 115, 11 or 1201, all
markings (ink, pencil, chalk, or felt tip markers) on wall and
floors shall be solvent wiped in accordance with SSPC-SP-1 using
OL-6A or commercially available MEK or Xylol. Marking paint
(surveyor marks) shall be removed by solvent wiping, water blasting,
sandblasting, or power tool cleaning. Discolored coatings due to
aging or stains shall be abraded and solvent wiped to remove the
discoloration. Residual marking or discoloration remaining in pores
below the plane of the surface is acceptable.

Repair of embedded foreign objects - Embedded foreign objects such
as nails, rebar chairs, bolts, wood, or plastic shall be repaired

per the following guidelines before application of NUTEC 115 surfacer.

1. Objects protruding from the surface shall be ground or cut
smooth until the object 1s flush with the concrete surface
prior to application of 11S.

2. 1f the object is loosely adhered in the concrete, it shall
be removed (in case of wook splinters or woed “fuzz" an
attempt shall be made to remove by high pressure water blast-
ing). Rever to section 4.1.1.1.

CCP-40 Rey, 5 DCN #3 @ 6/24/83 Sheet 4 of



PROCEDURE EFFECTIVE

BROWN & ROOT, INC. | NUMBER REVISION OATE PAGE
CPSES -
J0B 35-1195 {
| CCP-40 5 g/18/82 | 6 of 13

4.1.1.4

4.2
4.2.1
4.2.1.1

4.2.2
4.2.2.1

4. Metal objects larger than four square inches shall be
co;t;g with an inorganic zinc primer in accordance with
cer-30.

5. Objects which are recessed to a depth greater than 1/2" shall
be repaired using a “dry pack" or epoxy grout.

surface appearance - surface smoothness or "glossy" appearance in
concrete will not be detrimental to the performance of NUTEC 11S
providing the surface is free of water, oil, grease, lajtance,
efflorescence, deleterious curin? membranes, or other contaminants
as outlined in this procedure. § NUTEC 10 curing membrane 1s
present with thickness sufficient to give a glossy appearance, the
surface shall be abraided to “poughen' the NUTEC 10 prior to appli-
cation of 115 surfacer.

PREPARATION OF COATING MATERIALS
surface Coat

The surfacer, NUTEC #11S, is packaged, in a thrae component

kit consisting of a base, curing agent, and filler. The base

and curing agent shall be thorou hly mixed first. 1f necassary,
box the mixture to assure that all the base and cure has been

used. The filler shall then be slowly added under constant
agitation and mixed until a smooth bland is achieved. The patching
material, NUTEC #11, 1s prepared the same way. partial mixas for
NUTEC #11S shall be in accordance with Attachment 2.

Finish Coat

The finish coat, NUTEC #1201, is a two component epoxy topcoat
consisting of a base and cure, These ghall be thoroughly mixed
under constant agitation until a homogenous blend {s achiaved.
partial mixes of NUTEC #1201 shall be in accordance with Attach-
ment 3, Minimum induction times gshall be as follows:

TEMPERATURE °F INOUCTION TIMES
50-59 45 min,
60-69 30 min.
70-79 20 min,
80-90 10 min.
91-100 NONE

L i
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APPL ICATION OF SURFACER & FINISH COATING

surfacer Coat .

Coating material shall be applied uysing a bottom feed con-
arrangement. TO facilitate
d for repair work, trowel,
use of the mastic
arrangement may be used. Under normal conditiors, the concrete
surface shall be allowed to cure a minimum of 29 days prior to
application of protective coatings. However, if the coatings are
to be applied to pour backs, grouting, or patching to which NUTEC
10 has been applied as a curing compound, coating may be performed
after a minimum of € days has elapsed from NUTEC 10 application
time. Abandoned hilti bolt holes, tie holes, and spalled concrete
as defined in CEI-20 and patched per CCP-12 and grout under base
plates which have 3 square faet or |ess of axposed grouted surface
to be coated, may Le coated after 43 hours cure. Material shall
be applied until the concrete surfaca is completely coverad, with
extra material being added to large nolas or depressions. A single
blade rubber squaege is then used to smooth out the material. Care
shall be taken to aliminate as many sinholes as possible by use of
a back and¢ forth motion. Applicatic, parametars shall be as follows:

1. Minimum and maximum values of surface and ambient temperatures
shall be between 50°F and 100°F. [Infrequent dips in temperature
to 40°F is permissible during arplication ang/or cure; however,

the elapsed time the temperaturs 1§ helow 50 F shall be added to
the cure time, Application § +na coating shall not begin unlass
the surface temperature 1s F above the dew point. Pot 1ife
shall be as stated in the chart below.

TEMPZRATURE °F

2. Humidity may vary as high as 100%; howaver, frae standing water
shall be ramoved. Coating application vver a damp surface is
pormissible. Under no condition shall NUTEC 115 be applied to

a surface containing free standing watar. Free standing water
may be identified by:

e “E 8/30/83 Sheet 2 of 2
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a. Reduced viscosity of 115 during application, and
excessive sagging from bug holes.

b. Wet rings around bug holes.

¢. Failure of 115 to adhere to the substrate during the
squeegeeing or trowelling process.

d. Visible signs of surface water.

e. Running hand over the surface resulting in moisture on
the hand.

f. Product instability resulting in white streaks.
3, Thickness of surface for level 1 service may vary between
10 and 35 mils, depending on the surface roughness. For
areas other than level 1, the recommended dry film thicknesses
for surfacer fis 10-60 mils.

4. Tack free times shall be as follows:

TEMPERATURE °F #11 #11S
50-59 6 hrs. 8 hrs.
60-79 4 hrs. 6 hrs.
80-99 2 hrs. 4 hrs.

100 1 hr. 2 hrs.

§., Curing time shall be as follows:
CURING TIME BEFORE

90-100 12 hrs.

TEMPERATURE Op TOPCOATING WITH 1201
50-59 72 hrs. ‘
60-69 48 hrs.
70-79 24 hrs. ‘
80-89 18 hrs. |
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TEMPERATURE °F

FULL CURE 11, 115

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

No appreciabl
tain area coated above 50°F .
to 400F is permissible; however,
added to cure time.

6. MNUTEC 115

adhere to the
the paint film while
refer to a two pass
with film thickness.
a minimum of 24 hours
full coat of NUTEC 11.

turning a

NUTEC 115 may be touched up with
set to touch. #11S and #11 may
foot traffic after 24 hours cure
after full cure.

Thinning of #11S is not normally
temperatures,

with Imperial's pDL-54 thinner.

may be recoated with #11 or #11S
the initial coat has dried such that the pa
thumb when downward pressure
90% angle.
application method) .
At thicknesses greater than 35 mils,
shall be allowed prior to applying a

be subjected to

it is permissible to

e cure takes place below 50°F. therefore, main-
Infrequent dips in
duration below

temperature
509F shall be

as soon as

int shall not

is exerted on
(this does not
Ory time will vary

#115 or #11 as soon as it has
personne1
and lay down of material

required; however, at lower
thin up to 5% by volume

4.3.1.2 Imperial coatings may be applied in the following sequential order:
#115/1201/115/1201 or 115/1201/11/1201. Millage requirements per
ccat are as follows:
Service Level 1
NUTEC 115 10-35 Mils
NUTEC 11 3-20 Mils
NUTEC 1201 3-16 Mils
Areas other than Service Level 1
NUTEC 11S -60 Mils
NUTEC 11 3-20 Mils
NUTEC 1201 3-16 Mils
4.3.1'3 Repair and recoating of NUTEC 115 - Remove all loose coating

and concrete by sanding
to the coating. The area

air, washed with water or DL-54 thinner
NUTEC 11 until the desired

NUTEC 115 or

(Non-Q) and coated

f£i1m thickness is achieved.

= =
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4.3.1.4 Repair of pinholes, blowholes, or overworked areas - Remove

any contaminants by compressed air or clean water. Apply

NUTEC 11 to the defective area and work back and forth o fill

in area. NUTEC #11S surfacer may be smoothed by spraying a

mist of Imperial DL-54 thinner on the #11S film 15-30 minutes
after its application. By using a trowel or squeegee, the solvent
can be worked over the surface to smooth or polish the film, thus
el iminating the defects due to overworking of tho 11S.

4.3.1.5 Mudcracking - Area shall be repaired by means of grinding, sanding,
or wire brush. The area will then be blown down with compressed
air and then wiped with DL-54 thinner.

4.3.1.6 Repair of Sags and Runs - Inside cantainment, runs or sags shall
be abraded down toO adjoining thickness. Outside containment, if
coating is sound, sags and runs will not be repaired.

4.3.1.7 Repair of Embedded Foreign Particles - Embedded foreign particles
shall be removed by abrading. [n pinholes and discontinuities exist,
then area shall be repaired in accordance with Sect on 4.3.1.4.

4.3.1.8 Treatment of Rust Stains - Remove residue, though not necessarily
the stain, with bristle brush and water or Imperial Thinner 4DL-54.

4.3.1.9 Treatment of Interfaces with Other Coatings - Interfaces with
projecting coated items shall be constructed by abutting the
11S up to the projecting item. Interfaces with flush mounted
coated items shall be constructed by feathering the 115 into
the coated item.

4.3.1.10 Repair of Scorched Areas - If the concrete is not damaged, scorched
areas shall be repaired by abrading the surface until the dis-
colored area is removed. Yisuil inspection of the area shall be
conducted to assure the area is acceptable. The area should then
he coated with 11 or 11S as appropriate.

4.3.1.11 Coating of Expansion Joints - Expansion joints will not be coated.
Coatings will be feathered back at the edges.

4.3.1.12 Repair of Scratches and Similar Damage - Any scratches or damaged

areas shall be abraded by hand or mechanical methods until loosely

adherent particles are removed. If the damaged area extends to con-
crete and is %" or less in diameter additional surfacer need not be
applied. If the damage extending to concrete substrate is greater
than %' in diameter but 2 sq. inches or less in area, the area may
be repaired with 11 or 115 for surfacer prior to topcoating. Damages
involving areas larger than that stated above shall be repaired with
normal coating system.

==
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4.3.2 Finish

4.3.2.1 Finish coat shall be applied by brush, roller, conventional or

airless spray methods. If brush or roller application is used,

care must be taken to ensure a smooth uniform finish surface.
The material shall be allowed to become ntack free" before any
other construction operations proceed which could create con-
taminaticn by dust or other foreign matter. Pinhole criteria
shall be in accordance with NACE T-6F-3, condition "B". Any runs
or sags having a detrimental effect on the coating system shall
be removed and repaired. The following application parameters
shall govern:

1. The permissible range og surface and ambient temperatur=e shall
be between 50 F and 100°F. Infrequent dips in temperature to
40°F is permissible during application and/or cure; however,

the elapsed time the temperature is below 50°F shall be deducted
from the cure time. Applicat10n53h311 not begin unless the
surface temperature is at least 5°F above the dew point. If
increased workability is desired, Reacti” 41201 may be thinned
up to 30% by volume with Imperial DL-6A thinner. It is normally
advisable to use more thinner at lower temperatures and when
using conventional spray equipment.

”-
-
/c:é
AT UFE —=
RS 0
+
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Lot o0"* * a0 a0* 108"

- TEMPERATURE °F

2. Thickness of 1201 topcoat for Service Level 1 and Service Level
11 areas shall be as specified in section 4.3.1.2.

3. Coating materials shall be applied as a heavy, wet coat in
even, parallel passes, overlapping each pass approximately
50%.
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4. Recoating time of NUTEC #1201 is 24 hours.

5. Tack free time is as follows:

TEMPERATURE °F TACK FREE TIME
50 8 hrs.
60 4 hrs.
80 2 hrs.
100 1 hr.
6. Full cure time is as follows:
TEMPERATURE °F FULL CURE TIME
- 11 days
60-79 8 days
80-99 7 days
100 5 days

#1201 may be subjected to personnel foot traffic after 24 hours at
or above surface tamperature of 8C0PF. At tamperature durations below
50°F 1ittle or no curing will take place, therefore, after coating, e

maintain temperature above 5

%.3.2.¢ Repair of Runs and Sags - Runs or sags showing evidence of cracking
must be removed. Runs or sags inside Sarvice Level 1 areas which

exhibit no other coating defects, shall be abraded to the thickness

of adjoining coating. Runs or sags outside Service Level I areas
i ct need not be removad.

which exhibit no other coating defe
of Embedded Foreign Particles - Embedded foreign particles
shall be removed by abrading. The arsa shall then be given a light
overcoat of #1201. Any loose particles shall be removed by brush-

ing, vacuum, or compressed air.

4.3.2.3 Repair

4.3.2.4 Repair of Pinholes and Discontinuities - Any loose particles shall
he ramoved by brushing, vacuum or compressad air. The pinholes and
discontinuities shall then be repair~4 by use of a brush or squeege.
Pinholes and small discontinuities m Yy be repairsd at time of final
inspection without a later reinspaction of the repair. I[f the re- |
paired coating will be subjected to 2 high moisture environment after ‘
|
|
|

placement into service, the placement into service shall not be made
until full cure of the repair.

4.3.2.5 Repair of Scratches and Damagad Areas - Any scratches or

shall be abraded by hand or power tool cleaning or spot blasting until
loosely adherent particles are removed. If the damaged ar=3 extends |
to concrete substrate and is %" or less in diameter, the damaged area |
may be coated with NUTEC #1201. 1f the damaged area extending to con-|
crete substrate 1s greater than %" in diameter by 2 sQ, inches or 1&ss|
in an area, the ared may be repaired with NUTEC #11 with a topcoat of

==

\
i

damages areas;
|
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4.3.2.6

4.4
4.4.1

4.5
4.5.1
4.5.2

4.5'3
4.5.4
4.5.5

5.0
5.1

NUTEC #1201. Damaged areas to concrete substrate larger than the
above values shall be repaired with the normal coating system.

Treatment of Rust Stains - If the topcoat surface is contaminated
with rust stains, the area shall be cleaned by use of bristle brush
and water or solvent wiping with‘Thinner DL-6A. Any remaining stains

not acceptable from a cosmetic viewpoint will be covered by a light
overcoat of NUTEC #1201.

FINAL ACCEPTANCE TESTING

Full cure of the coating system shall be maintained prior to testing

and/or inspection for other than visual inspection. Final acceptance
inspection may be performed, when visual inspection only is required,
after topcoat has cured per paragraph 4.3.2.1(4).

After final inspection, and resolution of all discrepancies are com-
pleted, the QC Inspector shall document the final acceptance by com-
pleting and signing the Final Acceptance Record and will transmit

a copy of this racord to the B&R Paint Superintendent as soon as
possible after final acceptance is made.

HOLD POINTS
On-site receipt of coating material.

Substrates before preparation if blasting or bush hammering is to be
utilized and following all methods of preparation.

Mixing and preparation of coating material for application.
Film characteristics after drying and curing.

Control of ambient conditions and surface temperatures during all
phases of the coating work.

SUPPORT ING_INFORMATION

ATTACHMENTS

Painter Qualification Record

Table for Partial Mixes of NUTEC 115
Table for Partial Mixes of NUTEC #1201
Special Coating Procedure

Special Coating Procedure C-1

o B W
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ATTACHMENT 1

Painter Qualification Record

GENERAL_DATA

Report Number

Date

TECHNICAL DATA

Name of Painter

summary of Field Experience

Experience with Following Product Types

Application Test for specified Substrate

Additional Qualifications (School )

Signature
Applicator's rield Supervisor

Distribution: Painting Supt.
QC Department

TUGCO QA Vault (Original ) {
r
|
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TECHNICAL REPORT

NUMBER
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TITLE

NUTEC 11/REACTIC 1201
Design Basis Accident per Bechzel &2 956

FOR
(o o

CUSTOMER

Ve,
Submitted by: JefTy Afpeld

/
Approved\jp// -

Date: 12/77

SOUTHERN IMPERIAL COATINGS CORPORATION, INC.
P. 0. Box 29077, . New Orieans, Louwisiana 70189

Phone: (504) 21541433
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PRCOTCT T0 BRE TESTED:

A T s il et i s

wBA AND RADIATICON T

T=ST PANEL

NUTEC 11/REACTIC 1201

PREPARATICN CATA

—_—

TYPE SUBSTRATE: Concrets

SIZE: 2" 'x 4" x 2"

SURFACE PREPARATICN (Desczibe):

All surfaces sandswept with Cresblast #4 blasting sand.

4. PRODUCT DATA: SAMPLE NO.(s): 3530
5. DATE AND TIME CORDNG COMPCTND OR PRIMER AFPLIED: N/A
PROCUCT APPLICATION CONDITIONS HICOESS TDE & DATS
SSAT  PRODUCT CorES saTCH # METECD a/M(°TISR.E. *  (ins.) APPLIZD
NUTEC 1 2671/L8150/LB149 Squeegee 82 F/55\ See below 10/18/77 1 &.
* NUTEC u 2671/LB150/13149 3queegee 70°F/72%  .003-.00S 11/4/77 11 a.
REACTZC 1201 3070/2568 Spray 711%r/654 See below 11/7/77 9 a..
&
o *Used for touch-up only
Toral film thickness range: .004 - .C31
u 1201 3
[ =m. .001-.002 |.003-.005
| awg. |.003-.005 |.007-.008 |
| sax. |.010-.015 '.010-.011 |
3. CORONG CONDITIONS: AMBIENT TEVP. 70 - 80 7 REL. FUMIDITY 4S5 - 65 3
MINIMUM CTRE 11 SAYS
T, weST PROCIDURE: DUBA per Bechtel CP 956
1, TESTING PERFCRMED 3Y: Coastal Science
APPROVED 3Y:
O OATE: 12727 g
P » Zd
PREPARED 3Y: A b S L orw il
OATE: 12/77
TEST R[EPORT NC.: _ 210-77
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WeA AND RADIATZICON TRLERALCE

TEST PANEL PREFARATION CATA

PROOUCT 7O BE TESTED: NUTEC l1/REACTIC 1201

e
2. TYPE SUBSTRATE: Concrete sz, 2T X 4" x <
3. SURFACT PREARATION (Desczibe): ALl guriaces sandsweot wish Crashlass #4 Dlassing sacd
i. PEODCCT DATA: SAMPLE NO. (s): 1534
S, DATE AND TOME CURING COMPOUND OR PROMER APPLITD: N/A
secoeT APPLICATION CONDITIONS — TSICQESS TDME & CATS
~=ar  pecoeT ~rrs 2amce 8 wersep  R/M(SPIAR.E. ' (ins.) APPLITD
Es u 2671/L8150/13149 Squeegee 82°F/S5\ .003-.005 10/18/77 1 p.=
. NUTEC 1 2671/1B1S0/18/149 Squeegee 70°F/72% .003-.008S 11/4/77 11 a..
REACTIC 1201 3070/2568 spray 71%7 /694 ,007-.008  11/7/77 9

£
( ) *Used for touch-up only

.

R

L

Total Film Thickness Range: .010 - .Cl8

-

CORING CONDITICONS: AMBIENT TEMP, 70-80 ®? Rex. sTMIDITY 45-65 5
MINTMUM CTRE i DAYS

ST PROCSICRE: OBA per Bechtel CP 9%56

TESTING JEAYCRMED 3Y; Coastal Science oAT® sTmgTmep 11/16/77
Y
= ;
APPROVED 3Y:
DATE: 12/77 Vil

- ’ Py
PREPARSD 8Y: AL D [l

BATE: 12/77

TEST REPCRT NC.: 210=-77
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o PERETETHS

: COASTAL SCIENCE ASSCCIATES

! * (S04) 283-725! 900 CANAL BOULEVARD o NEW ORLEANS, LOUISIANA 70124

DUNSP— .

DATE: 11722777
SAMPLE IDENTIFICATION: @ STEZEL PANELSS 2 CONCRETE COUPCNS

DBA TEST CONDITIONS:

sEcHEL CP9Sé BROKEN AT 6 HOURS FOR INSPECTION. RESEALED AND
STARTED AGAIN AS PER CURVE SPECIFICATIONS. SPRAY PHASE AT %2
HOURS VITH BORIC ACID SCLUTION. !

SAMPLE NUMBER COMMENTS

i 353@ SI1DE ONE: NO FLAKES, BLISTERS. DELAMINATION

| SI1D0E TWO: NO FLAKES, BLISTERS. DELAMINATION

! SI0E THREE: NO FLAKES, BLISTERS., DELAMIN TiON
SIDE FOUR: NO FLAKES, BSLISTERS. DELAMINATICN
ssNOTE: PINHOLE ON SIDE ¢3 THERE PRICR TO TESTING.

3834 SIDE ONE: NO FLAKES, BLISTERS. DELAMINATIONS
SIDE TWO: NO FLLAKES, BLISTERS. DELAMINATIONS
SI1DE THREE: NO FLAKES, BLISTERS. DELAMINATICONS
SIDE FOUR: NO FLAKES, SLISTERS. DELAMINATIONS

nﬂoﬂ? Nmam------oas.[ ‘2217---o-----------

APPROVED BY s{-/?-é"-‘é‘%-é:‘w‘&--

COCPERATIVE STUDIES ® TECHNICAL PROGRAM EVALUATION POLLUTION ABATEMENT
MARINE COATINGS & TESTING o CHEMICAL/ PHYSICS CONSULTING
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fenx 1%
a PROTECTIVE COATING QUALIFICATION CONDITIONS
INSIDE CONTAUNMENT
: BWR/PWP CONTAINMENT TEMPERATURE
0]
. 20 Sec. 6 Hrs.

) pis - 140 F.
e
- oot 4 Days
> 250 F.
3 ’
é‘ 200 F

200 4
>

150 F. Total
7 Days
100
- | . b b ' e ot
10°1 10° 10} 102 103 104 105 10
TIME (SECONDS) o\
Table 1

O O
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TECHNICAL REPORT

NUMBER
412-80

TITLE -
Design Basis Accident Testing

Nutec 1201 and Nutec 1202 over Bare Concrete

FOR

CUSTOMER

Submitted by: Cerald E. Arngld
Accepted by: M_ é’M
Approved: ZZ ; p)

1980

Date: July 2,

SOUTHERN IMPERIAL COATINGS C RPORATION, INC.
P. O. Box 29077, . New Oriez s, Loumana 70189
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T.R. #412-80
Page 1

SCOPE = The purpose of this test vas to evaluate the DBA performance of Nutec
1201 and Nutec 1202 over bare comcrete.

BACKCROUND = During the application of the Nutec 115/11/°.201 system, bare con~
crete 18 sometimes exposed due to overworking of the N..ec 1158 or Nutec ll, or
stoning or abradiag of the surfacer to the substrate. In Service Lavel I and
Service Level II areas it is essential that the concrete be shielded from rad-
icsctive muclides and that the surface be easily decontaminable. It is al-
ready known, from past testing that Nutec 1201 meets thase requirements = that
decontamination factor is well within the ANSI N5.12 criteria. However, in
addition to the above requirements, the Nutec 1201 (and 1202) must be demon~-
strated to withstand the rigors of a Loss of Coolant Accident - that is, it must
remain intact on the surface, to prevent clogging of the strainers and to faci-
litate decontamination work.

PROCEDURE - Two concrete coupons, measuring 2 x & x 2" and prepared in accord-
ance with the proposed ASTM D01.43 concrete procedure, were topcoated with
Nutec 1201 and Mutec 1202 epoxy polyamide topcoats. Each topcoat was applied
to two fices ou each comcrete specimen. Details of the application and curing
of the coatings are outlined in the attached panel preparatior sheets.

The panels were thea submitted to Oak Ridge Naticnal Laboratories for Design
Bssis Ac:zident Testing at the AST™™ D01.43 proposed PWR curve (307°F., 90 psig).
Refer to the attached IRNL procedures,

RESULTS - Yo defects were noted ¢n either coupon. Refer to tle attached TRNL
results sheet.

CONCLUSION - In those instances where the concrete remains exposed, application
of Nutec 1201 or 1202 is satisfactory provided the applicatioe is pinhole free.
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DBA AND RADIATICON TOLERANCE

TEST PANEL PREPARATION DATA

Nutec 1201 and Nutec 1202

1. PRODOCT TO BE TESTED:
2. TYPE SUBSTRATE: __ Concraers SIZE: 2 x 4 x 2"
3. SURPACZ PREPARATICN (Describde):_ wize brush cleaned £o remove efflorsscense from
-SougCT.
4. PRODUCT DATA: SAMPLE NO.(s): 0183
€. DATE AND TIME CURING COMPOUND OR PRIMER APPLIED: N/A
PRODUCT APPLICATION CONDITIONS  TEICOMESS  TIME & DATS
COAT  PRODUCT oCES BATCE # weTEOD  R/M(CF)VR.E. (ins.) APPLIED
1 Epoxy #1202 8353/7939 Spray ° 712 .005 - .006  02/07/80
02/08/80
2 Nucec w1201 6637/6333 Spray «° 712 .005 - .006  02/07/80
O 32/u8/20
#Sides 1 & 2 coated with 1202
. **Sides 3 & 4 coated with 1201
6. CURING CONDITIONS: AMErzvT tee. 40 =45 %% ger muMiorTy 70 = 75 '
MINTMUM CURE 15 DAYS
7. TEST PROCIDURE: DBA
8. TESTING PERFORMED BY: Qak Ridge DATE SUBMITTES  03/15/80

sovaoves,_JunllQ & Linelld

TEST REPORT NO.




DBA AND RAIATION TOLZRANCE

TEST PANEL PREPARATION DATA

PRODUCT TO BE TESTED: Nurse 1201 _and Nurae 1202

TYPE SUBSTRATE: Concrete s1z8: 2 x 4 x 2"

SURFACS PREPARATION (Describe): Wirs brush cleaned to remove efflorescence from

coupon.

4. PRODUCT DATA: SAMPLE NO.(s):__ ___ 4141
S. DATE AND TIME CURING CCMPCUND FR PRIMER APPLIED: N/A
)
PRODUCT APPLICATION CONDITICNS THICOESS TIME & DATE
COAT PRODUCT CODES = BATCHE # METECD R/M(°F)IsR.E. (ins.) APPLIED
1 Epoxy *1202 8353/7939 Spray ° 712 .00S - .006 02/07/80
02/80/80
2 Nutec 1201 6637/6323 Spray VA 712 .003 - ,006 02/07/8¢
(:::) 02/80/80
¥eides 1 & 2 coated with 1202
#wSides J & 4 costed wicth 1201
6. CURING CONDITIONS: AMBIENT TEMP. 40 = 45  °p ger. sTMIDITY 70 - 73 .
MINTMUM CTRE 35 DAYS
7. TEST PROCEDURE: DBA
8. TESTING PERFORMED BY: Qak Ridge SATE SUBMITTED  n3/1%/80
A:rucvzng_‘;ﬁz:¢422?<ff”£21«912§[
N TEST REPORT NO.

o —— e



Manufacturer: _Imperial inalvtical Chemistry bivfsion
Qak Ridge Nat’ al Laboratory

_New Orleans, Louisiana ___  pate:_ May 14, 1980

Report of [rradiaticn and DBA Testing

The irradiation and design basis accident (DBA) tests are conducted,
respectively, in accordance with Bechtel Corp. Standard Specification Coat-
ings for Suclear Power Plants, specs. CP-951 and cp-956 (or with modifi-
cations as noted in Table 2, DBA test conditions). The tests are designed
to meet the specifications set in both A.N.S.1. report N 101.2-1972, Pro-
tective Coatings (Paints) for Light Water Puclear Reactor Contoirment
Pacilities, and N 5.12-1974, Protactive Coatings (Pzints) for the Fuclecr
Industry. The DBA test spray solution and the test conditions are 1.sted
in Tables 1 and 2. After both the DBA and the irradiation tests, the
coatings are examined for signs of chalking, blistering, cracking, peeling,
delaminaticn, and flaking, according to ASTM standards where applicable.
A1l test panels are returned to the coating manufacturer.

The irradiation tests are run ysing a spent fuel assembly, removed
from the High=Flux Isotope Reactor (HFIR) at ORNL, 3s the source of radia-
tion. These fuel as:ambiies are stored under 29 feet of demineraiized
water. The fuel is 5J% enriched U23S as U;0¢ combined with 2luminum.

The spent fuel assemblies are removed after each 23-megawatt day period.
Irradiation is done using the gamma enercy from the accumulated mixed
fission products. This more readfly simulates conditions around a reactor
than does a cobalt source. Alsc, the higher gamma activity affords
shorter irradiation time to achieve accumulated doses. The dose rate four
days after removal of a fuel assambly from the reactor is 1 = 108 rads/hr.
The fue! assembly is 20 inches high. A 20-fcot long, 3-1/2-inch
diameter pipe, with one end capped, is used for the air irradiation tests.
The capped end is lowered into the four-inch opening of the center of the
fuel assembly. The open end, above the water level, is covered with an "C"
ring sealed flange to which is attached a stee] cable and an air outlet

The air inlet is located at the bottom of the pipe. The test speci-

hose.
bottom of the cable and lowered into the radiation

mens are connected to the
field. Also at the center of the fuel assembly is a stainless steel clad

cadmium tube used as a neutron absorber. This prevents contamination of

the test specimens by induced radiation. / .
: ~ / s

Evaluated v
Approved 7




Manyfacturer: Imperial Analytical Chemistry Jivision
Qak Ridge .ional Laporatory
@ New Orleans, Louisiana Date: May 14, 1980
1 ORNL Log Book No. A 7562; AS-5-80
| »
| . Table 1. DBA solution composition, distilled water
{ Rezgent Concentraticn
| Boric acid, H380; 0.28 ¥
Sodium hydroxide, NaOH Required to adjust pH to 9.5

Table 2. DBA test conditions
Time Tcnisgtun Pﬁi:;')‘ Comments

Start Autoclave preheated.
10s 07 60 (10 s) Steam injected.
2 h 47 min 07 60 Pressure maintained by relief valve.
4.5 min 307270 30 Spray solution added at 75°F.
25 min 270-250 30

! 4 days 250 30
3 min 250-230 0 Fresh spray colution added at 75°F

after draining autoclave.

10 min 230200 10
3 days 200 10
End of test

o 2 At

’) Approved Lf M,

e e
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- Manufacturer: Imoerial

B T m———

Analytical Chemistry Division

New Orleans, .ouisiana

Qak Ridge " tional Laboratory
Date: Mo, 14, 1980

System ldentification

1201/1202

DBA Test Results

Steel panel x Concrete block

ORNL Master Analytical Manual Methed No. 2 0922.

ORNL Log Book No. A 7562; __AS-9-20

Sample No. DBA phase
6163 spray
6165 spray

Coatings intact, no defects, sides 1,

Comments

2, 3, and 4.

Coatings intact, no defects, sides 1, 2, 3, and 4.

Evaluated . /M

7
i

Approved
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T.R. #346~-79-C
Page 1

SCOPE: The purpose of this test was to determine the feasibility of applying
two coatings (Nutec 115 and 1l or, Nutec 1l amd 1201) im a single day, for touch

up purposes.

BACKGROUND: When applying the 115/11/1201 comcrete coating system, it is some=
times Decessary to conduct repair or touch up work. Voids or pinholes may be
lefr in the Nutec 11S coated surface. It would be advantageous to touch up these
voids the same day prior to applying the next full coat.

Similarly, before applying the 1201 topecocat, the 115 or 115/11 coated concrete
should be pinhole free. If pinholes do exist they should be touched up with
Nutec 1l prior to topcoating. Agaim, it would be ideal if both the repair and
final coats could be applied in the same day.

SUMMARY: Dasign Basis Accident testing conducted by Coastal Science Associates
revealed no significant defects on specimens which had the Nutec 115 and Nutec 1l
applied at 6 hour intervals and others which had che Nutec 11 and Nutec 1201 ap-
plied with a 4 hour intercoat period. Because the cure time of each coatiag is
dependent oz film thickness, temperature, amount of thinning, and to some extent
relative humidity, this practice is only recommended for touch up applications
and not full coats.

PROCEDURES: Three concrete coupons, =eesuring 2 x & x 2" were all coated with
Nutec 1.5. Of these, ¢two coupons were coated with Nutec 11, 24 hours later,
and one was coated ~with Nutec !l aftar only & hours. The one specimen with the

6 hour 115/11 intercoat cure was then topcoated with Nutec 1201 fol.owing a 24
hour cure of the Nutec 11. The remaining two coupons with the 24 hour 113/11
intercoat cure were handled as follows: One specimen was topcoated 4 hours after
the applization of the Nutec 11, while the other was topcoated following a 24
hour curing of the Nutec 11l.

To summarize:

Coupon ¢ Descrintion
3538 118/11 6 hour intercoat cure
3537 11/1201 4 hour intercoat cure
3539 Standard 24 hour intercoat times

*Refer to the attached panel preparation sheets for details of applicatiocn and
curing.

The coated specimens were allowed to cure approximately 22 days, then submitted
to Coastal Science Associates for DBA Testing in accordance with the Houston
Lighting and Power/South Texas Project conditiocms: 291°F. and 58PSIC (maximum).
The duration of the test was four days-see attached diagrau.

RESULTS: See attached Coastal Science Reports.

CONCLUSIONS: All test specimens, including those coated using short intercoat
cure tizes, performed well under DBA conditions, exhibiting ne significant de-
facts. Tor minor repair applications, Nutec 115 may bDe coated with Nutec 1l as
soon as the 115 has set to touch. The same is also true for topeoating Nutec 1l
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T.R. #346-73-C
@ Page 2

| with Nutec 1201. The set to touch time will be dependent on film thickness,

2 thinning, temperature, and to some extent relative humidity. Because of the
aumber of variables that can effect the set time and the corresponding release
of solvent, the practice of using short intercoat times is recommended ouly for |
small areas.

-

S S —————

REFERENCE: Lab Notebook 133 pg. 1535.
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TIST PANEL PREFARATION 2AT

Product o be Tested: Nutec 11S/NMutec 11/Mutec 1201

-
e Type Substrata: _Concyete g$128: 1z46212"
3 Surface Preparation (describe): _ 100 psi compressed air
4.  PRODUCT DATA: Sample No(s): 3533
s. Dats and Tine Curing Compound or Primer Applied: ¥/A
T™™E &
L PRODUCT APPLICATION CONDITIONS THICRESS OATE
CAT  FRODCCT  _coUE aarcE & METECD /M (OF) % R.E. (ins.) APPLITD
Nutec 11S 2671/LB150/LBl48 Squeegee 75/54 .015-.020" 10/17/77
11 a.=.
Nutec 11 2671/L3150/L8149  Squeegee 82/48 .003-.008" 10/17/77
S p.m.
Nutec 1201 2467/2568 Spray 84/56 ,006~,006" 10/18/77
4 p.m.
Total dry film thickness: .022~-.031"
6. Curing Conditions: ambient Temp. 70 = 80 %7  ge1. mumiasey % - 602 N
Minimmos Cure 22 Cays
¥ Test Procedure: DBA per HL&P/South Texas
8. Testing Performed 3y: Coastal Science Associates Oate: 11/11/77

Date: /R-27-79

Agproved 3y: @

cate: s

Repor= Yo.

L e ——— . —————
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TEST PATL PREPARATICON DAL

3. Product to be Tasted: Nutec 115/Nutec 11/Nutec 1201
2. Type Substrata: Councrete $122: 2 x4 x2"
A Surface Preparaticn (describe): 100 psi compressed air
4. PRODUCT CATA: Sample No(s): 3537
| Cats and Time Curing Compound cr Primer Applied: N/A
=™E &
&= PRODOUCT APPLICATICON CONDITIONS THICQESS CATE
CSAT  PRoDUCT _coce BATE & METECD R/M (°¥) 8 R.8. _(ins.)  AFPLIED
Nutec 118 2671/LN150/LB148  Squeegee 74/ 54 .015-.020" 10/17/77
11 a.=.
Nutec 11 2671/LB150/1LB149 Squeegee 82/55 .003-.005" 10/18/77
11:40 a=
Nutec 1201 2467/2568 Spray 84/56 .004-.006" 10/18/77
3:45 p.m.
Total dry film thickness: .022-.031"
5. Curing Conditicns: Ambient Temp. 0 ~ 50 % g1, Sumidiey . *
Minimms Cxre_ 29 Days
T Test Procsdure: DBA per HL&?/South Texas
8. Testing Performed By:_r..<ra1 Scisnce A"“:.n, Cats: 11/11/77

Prepared 3v: ,@M(’ ﬁvdﬂ@

Date: /R T-7F
Approved 2y: - «/71;’
Cata: //Jm
Report No.

- —— . — —— . — - ————— —— —— . — — - —— — . —

. e -
— ———— ——————
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TIST PANEL PREPARATION CAT

i Product =0 be Tasted: Nutec 11S5/Nutec 11/Nutec 1201
2. Type Substzata: Concrete SI2E: 2 x4 x 2"
3 Surface Preparation (describe): 100 psi compressed air
4. PRCDUCT DAT™ - Sazmple No(s): 13539
S. Data and Tine Cz.ag Compound or Primar Applied: N/A
™E &
PRODUCY APPLIOATION CONDITIONS HAIRESS DATE
CA™ PRCDCCT (=i 1 SATCE # METHCD /M (O™ y R.EH. (ins.) APPLIED
Nutec 11§ 2671/LB1S0/LB148  Squeegee 74/ 54 .015-.020" 10/17/77
11 a.=.
Nutec 11 2671/LB150/LB1l49  Squeegee 82/55 .003-.005" 10/18/77
11:40 am
Nutec 1201 2467/2568 Spray 80/68 .004=-,006" 10/19/77
11 a.m.
Total dry film thickness: .022-.031"
5. Caring Canditions: Asbient Temp. 0 = 30 % o) memidiey & -8 ¥
Minimm Care 22 Cays
. Test Procedurs: DBA per HL&AP/South Texas
8. Testing Performed 3y: ~ . Date: 11/11/77
Pnpu.d Sy: ,&Mﬂ M
2-27-29

Approved 3y:____ 2L
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!7¢=NC)li!51rl\I. SCIENCE ASSClIATES

114

-
/

(504)203-7251I 6900 CANAL BOULEVARD o NEwWw ORLEANS, LOUISIANA

DATE: 11714777
pB0DUCT ICENTIFICATION: | CONCRETE

DBA TEST CONDITIONS:
HOUSTON LIGHTING AND POWER, SHORTENED TO 96 HOURS.

SAMPLE NUMBER COMMENTS
- - | - -
3538 SIDE ONEZ: NO BLISTEIRS, CRACKS, FLAXING, DZLAMINATIONS.

OR OTHE? CEFECTS DETECTZC

SIDE TWO: NO BLISTERS, CRACKS, FLAKING, DELAMINATIONS.
QR OTHER DEFECTS DETECTEL.

SIDE THREE: NO BLISTERS, CRACKS, FLAXING, DELAMINATIONS.
OR OTHER DEFECTS CETECTED.

SIDE FOUR: NO BLISTEIRS, CRACKS, FLAKING, DZLAMINATICONS.
OR OTHER CEFZCTS LETZCTZO.

REPCRT NUMBER 352111477

APPROVED / %VZ,/\_:,S/;—W,_)\

m
=
m
<

COOPERATIVE STUDIES ® TECHNICAL PROGRAM EVALUATICN o =ch-; IGN ABAT
MARINE COATINGS & TESTING o CHEMICAL/PHYSICS CONSULTING
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(sao)zu-nsa{noo CANAL BOULEVARD o NEW ORLEANS, LOUISIANA

HCOASTAL SCISENCE ASSCTIATES
0!

? 24

PRINT

DATE: 11718777
PRODUCT IDENTIFICATION: | CONCRETZ

DBA TEST CONDITIONS:
HOUSTON LIGHTING AND POWER, SHORTEINED TO ‘96 HOURS.

COMMENTS

SAMPLE NUMBER

e senceeenenmeewenieon  covenan-

3537 SIDZ ONE: NO SLISTEZRS, CRACKS, FLAKING, DELAMINATICNS.
QR OTHER CEFECTS DETECTED.

SIDE TWO: NO BLISTERS, CRACKS, FLAKING, DELAMINATIONS.
OR OTHER DEZFECTS LETECTEZD.

SIDE THREZ: NO BLISTERS, CRACKS, FLAKING, CELAMINATIONS,
OUR OTHER DEFECTS OETECTED.

SIDE FOUR: NO BLISTERS, CRACKS, FLAKING, DZLAMINATIONS,
OR OTHER DEFECTS JETECTED.

REPOAT NUMBER 252111477

APPROVED fja,é// é/—&-u/g

COOPERATIVE STUDIES ® TECHNICAL PROGRAM EVALUATION ® POLLUTION ABATEMWENT

-
MARINE COATINGS & TESTING o CHEMICAL/ PHYSICS CONSULTING

-
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l COASTAL SCIENCE ASSOCIATES

(”4)2.3-7231! 6900 CANAL BOULEVARD o NEWN ORLEANS, LOUISIANA 70124

PRINT

CATE: 11714777
! PRODUCT IDENTIFICATION: | CONCRETE

pBA TEST CONDITIONS: '
HOUSTON LIGHTING AND POVER, SHORTENED TO 96 HOURS.

SAMPLE NUMSBER COMMENTS

--------------------!------------c----------------------------.

3$39 SIDE ONE: NO SLISTERS, CRACKS, FLAKING, DELAMINATIONS.
s OR OTHER DEFZCTS DETECTED.

SIDE TWO: ONE FLAKE, A30UT 174", LOWER HALF.

SIDE THREE: NO BLISTIRS, CRACKS, FLAKING, CELAMINATIONS,
OR OTHER DEFECTS DETECTED.

SIDE FOUR: NO BLISTERS, CRACKS, FLAKING, DELAMINATIONS,
OR OTHEZR DEFECTS DETECTED.

REPORT NUMSER 382111477

APPRQOVED /%j/%/

COOPERATIVE STUDIES ® TECHNICAL PROGRAM EVALUATICN @ POLLUTION ABATEMENT
MARINE COATINGS & TESTING o CHEMICAL /PHMYSICS CONSULTING
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TECHMICAL REPORT
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NUMBER
115-3-78

TITLE

DB2, RADIATION, DECCNTAMINATION, TEST RESULTS #10/11s/1

Suomitted by Cak Ridge Naticnal Laboratories

Approved:
Date 4/%/78

SOUTHERN IMPERIAL COATINGS CORPORATION. INC
P 0. Box 9077 . New Orieans. Louisiana 70189
Phone: (504 234&j<33

1 /71901
- -
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DBA AND RADIATION TOLERANCE TEST BLOCX

PREPARATION DATA
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CBA AND RADIATICN TCLERANL

TEST PANT. PFEPARATICON CATA

PRCCUCT TO 3E TESTED: NUTEC #10/NUTEC #11S/NUTEC #11/REACTIC #1201

' p .
2. TYPE SUSSTRATE: Concrete - Bechtal CP-358 grze, 2" x 4" x 2°
3. SURFACT PREPARATION (Desczibe):_ All surfaces blasted with 100 psi compressed air.
'¢
? 4. PROCOCT DATA: SAMPLE NO. (s): 2377
: §. DATE AND TIME CURING COMPCOND OR PRIMER APPLIED: 3/11/77
i PRODUCT APPLICATION CONDITIONS @ TEICOESS 0 TDE & SATS
] CSAT PROCUCT CoCES BATCY # METECD R/M(STISR.E. '  (ins.) APPLIZD
1 . woTEC 410 1297/1315/1347 Spray 75°5/78% . 3/11/77
2 NUTEC $11S  1310/1556/1312  Squeegee 75°F/588 . 4/8/77
3 NUTEC $11 1313/1314 Squeegee 78%F /64 .- 4/9/77
r 4 REACTIC #1201  7497/7434 Spray 82°%7/48% . 1/17
: \\') sNutec #10 Spray Applied at 400 £2°/gal.
. | NUTEC #1235 | NUTEC #1) | REACTIC #1201
; *e [VENISUR THICKNESS | aroomed Surdace | 010, 01€5 003=.30% ia | _203- 008 i
, Average Thicknesd Sides adjacent to | .015-.020if .008-.020 ia |.007-.008 in |
; Broomed surface |
: Maxizum “.'hicknc+Sid. opposite ,025-.035id .018-.020 in ' 10-.012 in |
| : s

6.

Total Dry Film Thickness Range - ,016-.067 iaches

CURSNG CONDITIONS: AMBIENT TEMP. 70-3C O mEx. EUTMIDITY  40-43 3
MINTMOM CTRS_ 11 DAYS

~eST PROCIIURE: | Radiation - DOBA Bechtel CP-351 and CP-356

TESTTNG PERFORMED 8Y:_ Oak Ridge National Lasoratories SATY stsMzTTED  4/22/77
o T
APPROVED BY: ~— -~ L .
sATE 4/5/78
Y
2REPARES 3Y: _M L Liralad
DATE: 4/8/78 . -
TEST REPORC NO.: __1135-3-78
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... PROCUCT TO BE TESTED:

! TYPE SUBSTRAIX:
;. SURFACET PREPARATICON (D sc=ile):

DBA AND RADIATICN TOLIRANC

TEST PANEL PREPAIATICN TATH

NUTEC #10/NUTEC #11S/NUTEC #11/REACTIC #1201

Concrets -~ Bechtel CP-556

SIZE:

2.

x 4" 3 &

All surfaces blasted with 100 psi compressed ai:

v. PRODUCT DATA: SAMPLE NO.(s):
unmmcammonmnrm: 3122

:n

2379

.

PRODUCT APPLICATION CONDITIONS ~ TEICCESS W THE & CATS

pUcT cooes garcs 8 _wersop  R/M(STINR.E. ' (ins.) APPLIZD
NUTEC "0 1297/1315/1347 Spray 78%8 /780 . /1,77
VUTED $115  1310/1556/1312 Squeegee 75%5/58% . 4/8/77
wUTEC $1l 1313/1314 Squeegee "78°7/64 . 4/9/77
REACTIC #1201  7497/7434 Spray 82°r/48s . &/11/77

*Nutec #10 Spray Applied at 400 rtz/qa.l..

| [ REACTIC #1201
**[Winimum Thickness| aroomed Suzface 010-.018 i4 003~ .008 iz n01-.0508 ia |
Average mml Sides adjacent to | .015~.020 .0058-.010 ia 007-.008 in |
: |
Maxizum Thickness| Side opposite .028-,038 :.+ .015-.020 ia 010-.012 in !
_Brcomed suzface —
Total Dry Film Thickness Range = .016 = .067 inches
CTRING CONDITIONS: AMBIENT TEMP. _70-80 °r =mEL. FUMIDITY 40-4% s
MINIMOM CTRE 11 CAYS
5T PROCTOURE: | CBA - Bechtel CP-356
TISTDIG PERFCAMED BY: Cak Ridge Naticnal Laboratories SATE STBMITTED 4/22/77
APPROVED 3Y: — - -
DATE: _4/5/78
——— T e .

CATE:

4/5/78

11821

-
=

TEST REPORT NO.:

i3
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CBA AND RADIATICON TOLIRA

ST PANTL PEETARATION ZATA

NUTEC #10/NUTEC #11S/NUTEC #11/REACTIC #1201

I. PRCCUCT 70 S5E TESTED:
2. TYPT SUBSTRATE: Concrete - Bechtal CP-3%6 szzw. 2" x 4° x 2°
3. SURFACT PREPARATION (Describe): e B T
4. PRODUCT DATA: SAMPLE NO.(s): 2381
DATE AND TIME CURING COMPOUND CR PRIMER APPLIED: 3/11/77
PROTUCT APPLICATION COWDITIONS — TEICOESS 2 TDE & AT
CSAT PHOCUCT OCES BATCE # meTEOD A/M(STISR.E. ' (ins.) APPLIED
1 NUTEC 10 1297/1315/1347  Spray 7578/ 784 . 31177
2 NUTEC #115  1310/1556/1312 Squeegee 75°r /580 . 4/8/77
3 NUTEC s1l 1313/1314 Squeegee 78°r /640 . 4/9/77
o 4 REACTIC #1201 7497/7434 spray 82°r/480 . /27
* NUTEC #10 spray applied at 400 ftz/qa;.
T — NUTEC #1315 | NUTEC e11 | REACTIC #1201
- — c 328=_ 018 01€-..020 in | .010-.012 in
Average Thickness Sides adjacent to | .015-.020 in .005-.010 in .007-.008 in

| Broomed surface

mm' !'hickr.n* Side opposite

.010-.015 +. .003-.008 ia

.003-.008 in

|
|

Total Dry Film Thickress Range - .0l6 - .067 inches
€. CURING CONDITICONS: ASIENT TEMP. 70-80 °r RE. FUMIDITY 40-5% 3
MINIMUM CTRS 1l DAYS
7. TeST PROCILURE: - Radiation - CBA - Bechtel CP-351 and P-938
SATE suBMITTED 4/22/77

8. TESTING PIRFORMED BY:

Qak Ridge National Laboratories

@)

APPPOVED 87: '~ . /-

DATE: 4/8/78
— TR e
DATE: __4/5/78 -

TEST REPORT NC.:

- — - ———— =
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‘ DBA ANT RADIATION TCLERAN

1 TEST PANES PIITARATION CATA

©. PROCUCT TO BE TESTED:  NUTEC $10/NUTEC $11S/NUTEC $11/REACTIC #1201
1 1. TYPE SUBSTRATE: Concreta.- Bechtal CP-356 sIz=: 2" x 4" x 2°
] 1. SURFACT PREPARATION (Describe): All surfaces blasted with 100 psi compressed air.

; 4. PRODUCT DATA: SAMPLE NO.(s): 2282
€. DATE AND TIME CURING COMPOUND OR PRIMER APPLIED: 111777
| PROCOCT APPLICATION CONDITIONS  THICKESS TDE & DAt
{ 20AT  PRCOUCT CoUES BATCE 4 METECD R/M(SF)WR.E. *  (ins.) APPLIZT
' M - i . :
' 1 VUTEC #10 1297/1318/1347 Spray 7% /780 . 3/13/77
[~]
2 NUTEC #11S  1310/1536/1312 Squeegee 75 £/58% . . 4/8/77
3 NUTEC sl 1313/1314 Squeegee 78%7/640 . 4/9/77
L4 REACTIC $1201  7494/7434 spray 82°%7/488 . 4/11/77
* NUTEC #10 spray applied at 400 !tz/qa.l..

LNUIZC #105 | NOTEC 811 | REACTIC #1201

2w -~ - 0252 ::: n‘h "‘x:- "zg ia | 2;2- QI*I .

} Average Thickn I’““ “l "““: t % J15-.020 }. .008=.010 inl .007-.008 in J'
’ Miaimum 'm.i.dunn Side opposita .010-,.0158 +7: .003-.008 L.'ﬂ .003-.008 in ’

Total Dry Film Thickness Range - ,016~.067 inches

§. CURING CONDITIONS: AMBIENT TEMP. 70-80 °r REL. TUMIDITY 40-853 Y
| MINIMUM CTRE 1l CAYS

7. T2ST ROCIURE: - DOBA - Bechtel CP-956

2, TISTING PIRIFCRMED BY: Qak Ridge Naticnal Labcratories DATE STBMITTED /227

APPROVED BY: — -/ = o
DATE : 4/5/78
O PREPARED BY: 4 » L
BATE: 4/3/78 - i
TEST REPORT NO.: LT . P




bl

OBA TEST RESULTS

— e ——

16



o — .

e e A~ i

O

Manufacturer: Southern Imperial Analytical Chemistry Qivision
Qate: $/21/17

Svstem ldentification: Steel X Caoncrete 8lock
10/115/11/1201 (7-day cure)

C8A Test Results:
ORNL Master Analytical Manual Metned Ne. 2 0922;

Sechtel Corp. Spec. No. CP-536;
ORNL Log Bock Mo. A 7562; 4-29-7

Sample Mo,  DBA Phase Comments
977 ssray +ings intacs: no defect 11 st
2379 soray in : N fect 11 s
#2381 soray ‘Coatings intact: no defects, all sides.

11 sid

2382 sprav Coati intact: no def .

w(SA) = sand blast; (SH) = shet Blast; (GR) sgrit blast.

V2

*[rradiated.

N
R R~

Evaluated ;‘ (2 A Acproved L r
i N <o '
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Manufacturer: Southern Imperial

Analytical Chemistry OivisicH
Qak Ridge Naticnal Latcratory
New Orleans, LA Sate: 523177

System Identification: Steel Panel X Caoncrete 8lock
10/118/11/1201 (7-day cure)

Radiaticn Tolerance Test Resylts:

ORNL Master Analytical Manual Method No. 2 0921;

ORNL Log Book Mo. A 7582 4.28.7

tnitial Dose Rate: 1.535 x 107 rads/hr

Test Conducted In: X atr water
lative ta: n
Samole No. 12 10° rads 12 10° rads
23n ' ings intact: dafecs
28! Coatings intact: no defects.

Additional Ccmments:
|
|
|

- ¢ [ H f'
Evaluated Cz; Cﬁ’ﬁp 3 AR

e g .
Agoraved /

1%
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DECONTAMINATION TEST PANEL PREPARALICN DATA
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AECATEL CP-382 AND A.N.S.1. NS .1l
-’ TEST PANEL FPEPAFATICN DATA

fe

L. PROOUCT TO BE TESTED:  REACTIC #1201 1
] 2. TYPE SUBSTRATE: ASTM A-36 Carbon Steel $IZE: 2" x 4" x 1/4"

!

i

l

i

|

|

1

1. SURFACE PREPAPATION (Describe): Sandblasted cer SSPC-SP-10 with Cresblast #4 8lasting
g. Surface gtetuo between 1570 and 2570 as read on a Keane-Tator Profile muamr

Disc.
4. PRODUCT DATA: SAMPLE NO. () : 588
#RODICT . APPLICATION CONDITIONS  THICXNESS  CATS
coAT  PRODUCT ~sces BATCE ¢ weruod  R/M(SP)AR.E. _ _(ins)  APPLIES
| 1 NUTEC * $169/6170 spray 82°7/620 .0024~ 7/29/76
.00133 $:00 p.a.
4 2 REACTIC #1201 6171/6172 Spray 32%r /590 ,0CS6= 3/5/76
.0077 12:00 nee:
i
| @ Total Dry Film Thickness - .0080 - .0L10
‘ o
|
|
|
|
S, CURDNG CONDITIONS: AMBIZNT TEMP: 7S = S °r sEs. EmMznrTy 80 5 10 \
MINTMOM CURE: ? OAYS

6. TEST PSCCEDURE Decontamination
7. TESTING PERFOCRMED BY: Qak Ridoe Natiocnal Laboratories DATT SUBMITTEZD: 8/12/78

) -
2PPCVED: -~ e

v 4 _—

TEST 2EPCRT NC. 112.1.78 o
-

PREPARED 3Y: A‘&{'ﬂ,ﬁ.&_

BT D

b Al
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Manufacturer: _ Sout cn Imoerial . Analyt 1 Chemistry Divisien
aans Oak Ridge National Laboratory
S— R AT R Date:__ Seotemper 15, 1376

Decontamination Test Results:

These tests performed according to ORNL Master Analytical Manual
Method Mo. 2 0920 and Bechtel Corp. Spec. CP-952.

ORNL Log Book No. A 7562; 8-12-6
) - Percent of
. - Decontamination Factor (OF) Total
Sample water Acid Acid Act1v1t{
. Mumger  Contaminant _@25°C @25°C  @80°C  Overall Removed
673 Ce-144 87 1.9 1.6 270
(1203) Ru-106 41 1.6 1.6 100
Cs-137 680 1.2 Yol 1400
Ir-9S 20 1.5 1.0 k1|
TOTAL 70 1.6 1.8 170 99.4
688 Ce-144 120 2.1 1.0 250
(1201} Ru~106 68 1.6 120
Cs-137 160 1.3 1.4 280
Ir-85 17 1.6 1.1 28
TOTAL 8s 1.6 1.1 160 99.4
772 Ce-144 % 4.0 1.8 13
(555) Ru-106 2.3 1.4 5.5
Cs-137 20 2.6 1.9 38
Ir-95 1.1 1.9 2.0 4.3
TOTAL 5.7 2.4 1.6 10 90.0
Ce-144
Ru-106
Cs-137
Ir-95
TOTAL
Ce-144
Ru-106
Cs-137
Ir-95
TOTAL

percent of total activity removed = (1 - 151?) x 100.

e 44 -
Approved 2 ‘ - o

23

T e ———————— ————




e O. Sox 29077 New Orears. Lowsana 70189 US A 5042541433

@ PACFESSIONAL COATINGS

VBR-7436

April 13, 1978

Mr. Don Sutton

¢/0 Brown & Root

Comanche Peak Steam Electric Station
p.0.80x 1301

GLEN ROSE, TX 76043

SUBJECT: Markings on concrets

Attached is a copy of Technical report #246-78-G, descriding cthe compatibilicty
casting of Nutec #1155 and Reactic #1201 over felt-tipped marking iaks on
ccncrete and Nutsc #LiS.

DRA testing over black and white felt-tipped markings revealed nc significant
4 fects, other than bleeding through of the black markings (black marking inks

c1 #1118 bled through the topccat).

It is strongly recommended that a solvent dissolvable marker be used, such as
a felt tip marking pen. A white marking pen would be desirable to prevent
bleeding. Prior to application of the coating, I recommend the DArsings de
s.lvent wiped per SSPC-§P-l with OL-6A Universal Solvent, or Xylol. The
cleaned surface shall be allowed to dry thorougnly before the coatiag is
applied. Marking stains imbedded in the coacrete and not remcvable by this
procedure should not be deleterious to the coatings perforzance.

1

4/13/78
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; Black and white felt tip markings were applied to concrets and
Notec #L1S surfaces. The tast specimen was completely coatad with the Nutec
#11S/Reactic #1201 system and then DBA tasted to determine the effect of the

markings.

The coatad test specimen was expcsed to DBA conditions in an autoclave for 24
m‘! (Coastal Science Associates) with maximum tasperature and pressure of
307°F. and 58 psig.

Careful inspection of the specimen revealed no defects other than bleeding
through of the black markings.

%mzom The cbiective of this test was to detarmine what effect, if any,
t tip markings on concrets and Nutec #11S weuld have on the #115/1201 systaam.

. METHODS: Ay RS S

a. Specimen: the tast specimen used was a concrete coupen, amasuring
2* x 4° x 2", amd prepared in accordance with the proposed ASTM D1.43
(modified) mix and ASTM Cl92-69 procedure. The concrets specizen was
cured by applying Nutec #10 as a curing membrane withia 24 hours of
the resoval of the concrets from the forms.

b. Markings: Two types of felt tip markers were used:
1. Wwhits - vhite marker
Carter's Ink Company
Cambridge, Mass. 02142
2. Black - Graphi 500
Graphic Industries
L.A., Calif. 90038

lnbn:ucmmudummuudummudwueom.

Marker lLocation of Surface applied to:
Marking

White Boctom face Concrete

White S§ide B Nutec #11S

Black Top face cancrete

Black Side D Nutac #L1S

€. Application: Nutec #l15S was applied to four faces of the concrete
coupon and was nu?vod @ cure fully. The marking inks were appuodv
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liberally %o the top and bottom faces (bare concreta) and %W two

of the four faces coatad with Nutec #11S. Nutec #l1S was applied

to the top and bottom faces after the markings had dried for 24 hours.
The antire coupon was then topcoated with Reactic #1201. No surface
preparation was used between coats to remcve she markings. Essentially,
two systams were applied for tasting:

1. Markings/Nutac #l1S5/Reactic #1201
2. Nutec #llS/Markings/Reactic #1201

See attached panel preparaticn sheet for application and curing details.

d. Testing: The tast specizen was allowed to cure for 17 days and then
submitted to Coastal Science Associates for DEA testing at the Houston
Lighting and Power curve, Ravision 0, 10-22-75. The maxizum temperature
and pressure achieved was 307 F. and 58 psig.

RESULTS: No defects other than bleeding through of the black marking ink were
Boted. Coastal Science reported dense #6 blisters on Side D, however, micro~
scopic inspection of the surface in question, revealed only the usual rough surface.
Apparently the rough, sandpaper-like surface, contrasted by the bleeding-tirough
black marking ink was mistaken to be uniformly covered with small blistars.

Although the test indicated no compatibility problems, as a precaution it is suggestad
that the markings be removed as well as possible by solvent wiping with Xylol, ia
accordance with SSPC-SP-l.

REFERENCES : Lab. Motabook #56, p.p.53,54,36
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~ COASTAL SCIENCE ASSOCIATF™. INC.

4900 CANAL BLVD.
NEW ORLEANS, LOUISIANA 70124
TEL. S04-283-7251

SUBJECT: DESIGN BASIS ACCIDENT COATINGS TEST REPCRT. &

.
-

DATE: 3/21/78 S ‘
DBA TEST CONDITIONS: 24 HR. HL3P» REVISION 0

HIGHEST TEMPERATURE DURING RUN.ceevs 307 DEG. F.

MHIGHEST PRESSURE DURING RUN.sesss €8 LBS./ SG. IN.

SAMPLE NUMBER: 3790 SAMPLE TYPE! CONCRETE COUPON

SAMPLE ¢ DESCRIPTION

3790 SITE 1: NO.D(FFCT!
NO DEFECTS

SiDE 2
SIDE 3: NO DEFECTS

SIDE 4: DENSE COVERAGE OF NO. 6 BLISTERS, SURFACE COAT

-

REPORT WRITTEN FOR: ° SOUTHERN IMPERIAL

REPORT ¢ o¢903~17n Z
movn .Y.O PR A 4...0. 'R R

R
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SBA AND RADTATION TOLTRANCE

‘ IEST PANE. PFEPARATICN SATA

PROCUCT TO BE TESTED: NUTEC #10/ NUTEC #L1S/REACTIC #1201

2. TYPET SUBSTRATE: (Concrets
i. SURFACT PFEPARATION (DescTibe): 100 psi air blast

$IZE: 2" x 4" x 2*

4. PRODUCT DATA: SAMPLE NO.(s):____3790
SATE AND TIME CURING COMPOTND CR PRIMER AZPLIED:__ 8/2/77
proDOCT APPLICATION COWDITIONS  THICGESS  TRE & SATE
@oAT  PROCUCT ~crs sazcs 3 verecD | R/M(CTIMR.E. ' _ (ins.) AFFLIZD
1 wo=c 10 6526/6531 spray 92%p/83% 400 fr'/gal.  8/2/77
2 worEs olls  3227/3228/3229 Squeeges  68°F/60v .05 - .03 3/2/78
3 REACTIC #1201 3952/1953 spray 65°s/668  .008 - .006 1/3/78
O . Total dry film thickness: .030 - .04L

§. CURIMG CONDITICNS: AMBIENT TIMP. __70-20 °P .. SUMIDII® 45 = &2 L]
MINIMOM CTRE 17 BAYS
7. TEST PROCITURE: DBA per Houston Lighting & Power, Revisicn 0, 10/22/7S
8., TESTING PERFCRMED B8Y: Coastal Science Associates SATE STBMITTED 3/16/78
; _ APPROVED 17;2_%_/2—4
Ms /%
) PREPARED BY: > Lo
SATE: 4/18/78

TEST REPCRT NC.: 146-73-G

-~ _— . — T L e ———
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: The purpose of this tast wvas © determine what effects cracking
of the Nutec #11S film has on the performance of the concrete coating systam.
No defects were notad on the test specimen following DBA tasting.

ON: 'wuq‘ozmimmmmudmmocmma; in the
ratcry and at the Comanche Peak jobsite. The “mudcracking” phencmencn was
cbserved when rapid changes in surface or air temperature took place, izmediately
following application of the Nutac #115. Elcometer adhesion and Designed Basis

Accident tests were conducted on the laboratory specimen to assure that this
plhencmenon was not deletericus ©o the performance of the coating systam. No
defects vere noted on the tast specimen following OBA testing at 307 F. and

S8 psig. Elcometer adhesion wvas also demonstrated to be excellent at 650 psi
and 1008 failure in the concrete. The laboratory data was further supplesenced
by tasts conducted by Brown & Root Quality Control at the Comanche Peak jobsite.
Elcometer adhesion tests were performed with values greater than 500 psi.

» : Lab. panal #3795, a concrets Coupon measuring 2* 24" 2 2" was

coatad with Nutec #11S. The concrete had Deen previcusly cocatad with a concrets
curing mecbrane, Res X. The specimen vas placed under running watar, in search
of water beads which would indicate the presence of a Res X surface film.
Satisfied that such a surf film was not present on the concrete, the specimen
was placed in an oven at 120°F. for 15 minutes in order to expedite the applica-
tion. Tha concre vas still warm when the Nutec #liS was applied. The room
temperature was 58 F. and dropping due to a heatar malfuncticn. OQvernight the

temperature in the laboratory plunged %o 28°r.

The Nutec ousocm (whick had mudcracked overnight) was cured for an additional”
S days @ 70-80 F. An Elcometer Adhesion test was conducted on the sudcracked

#L1ls film.

shortly after the mudcracking incident at Comanche Peak, the Elccmeter Adhesion
damage was repaired with Nutec #11S and the entire coupen topcoated with

Reactic #1201. Design Basis Accident testing wvas performed at Coastal Science
Associates with the maximum temperature and pressure reaching 307 F. and 58 psig.
T™he DBA test was conducted over a 24 hour period and performed in accordance wita
HSouston Lighting & Power, Revision O, 10/22/78.

Refer to attached Test Panel Preparation Lata sheet for details of surface
preparation, coating application, and curiag.

Emﬁz
a. Elcometer Adhesion - 650 psi with 100% breakage in concrete

5. OBA testing « No defects: all sides

(See attached Results sheet from Coastal Science Assocc.)
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CONCLUSIONS: The "mudcracked" film exhibited excellent adhesion to the
concrete substrate and demonstrated the ability to withstand the high
tamperzture and pressures of a Designed Basis Accident test. The laboratory
tast results were further supportad by on-site Elcometer Adhesion tests

conducted by Brown & Root Quality Control. The lowest value cbtained in
these tests was 500 psi.

The "mudcracking” phencmencn is believed to cccur because of large differences

in surface and air temperatures resulting in varying degrees of expansion or comtrac-
tion within the thick #L1S film itself. Such changes can occur wine.aver space
beaters are used and alsc as in the case of the laboratory applicaticn.

Because of its density, the concrete exhibits a greater resistance to tezpera-
ture cha ge than does the surrounding air. The temperature of the #115 fila in
Proximity with the concrete, closely approximates that of the concreta, whereas
the #L15 exposed to the air, more closely approximates the air temperature.

REFERENCES: Lab. Ncteboock #56, pp. 35,58

/nd



T

PRYSICAL PRCPERTIES

BECHTEL CP-954 and A.N.S.I. N=5.12

PROCDCT TESTED:  Nutec #11S

2. TYPE SUBSTRATE: 2" X 4" x 2" concreta coupon
1. SURFACE PREPARATION: Sandswept with Cresblast #4 blasting sand.
4. PRODUCT DATA: SAMPLE oS, 3795

PRODOCT APPLICATION  CONDITIONS THICKNESS DATE
COAT  PRODICT COCES BATCH # METSHCD R/M(TF)AR.H. {ins.) APPLIED
1 Res X —_— Brush 70°F /480 200 e2/qa1. 12/8/77
2 NUTEC #l1s 3386/3188/18149 Squeegee sa°r /288 018 - 028 12/10/77

* PpPirst day curing temperature ranged from 28-58°!'.

CURING DATA:
AMBIENT TEMP. * 70-80 °p REL. HUMIDITY: 45-60 8§ MIN. CORE TIME S OAYS

TEST PROCEDURE: Bechtsl Standard CP-954 and A.N.6.I. N=5.12

TEST RESTLTS:

7.1 ABRASION: Federal Test Method Standard ls1 Test Methed 6132, 1000 cycles
with a CS-17 Wheel and a 1000 gram lacd.

oW - N/A | ade- S04 N/A AVERAGE -~ N/A

7.2 ADHESION: Determined by use of the EZCOMETER ADHESION TESTER

S 650 =83

7.3 DOIRECT IMPACT RESISTANCE: N/A

)

TEST REPORT No._249-78-G
- &
prEPARED 3v: oLl C Gral

;i CATE: 4/78




CBA AND RADIATION TOLI2AN .

bl ol
. TEST PANET, PFEPARATION CATA

1. PRCOUST 70 a2 TESTED: NUTEC #11S/REACTIC #1201
2. TYPE SUBSTRATE: Concrete sTz=. 2" x 4" x 2°
3. SURFACE PREFPARATION (Describe): Sandswept with Cresblast #4 blasting sand.

§. PRODUCT DATA: SAVPLE NO. (s): 3795
S. CATE AND TIMD CTRING COMPCUND OR PRIMER APPLITD: 12/8/77

PRODUCT APPLICATION CONDITIONS EICNESS TIME § DATE

CSAT PRODOCT CoCES BATCE @ METECD AMCPINR.E. '  (ins.) LIZD

- RES X —_— —_— Brush 76”r /481 200 !tz/qal. 10/8/77

2 NUTEC #11s 3386/3388/ Squeeges= 5a°r/ 388 .015 - .025 10/10/77

L3149
3 REACTIC #1201 3952/3953 Spray 62°r/668 .003 - 004 3/3/78
@ ' . Total Ory Pilm Thickness: .018 - .029"
§. CTRING CONDITIONS: AMBIZNT T=wp, 70-80 °r ==, ToMzorTy  40-65 %
MINTMOM CTRE 8 CAYS

7. T=ST PROCITURE: DBA per Houston Lighting & Power, Revision 0, 10/22/7S

2. TESTING PERSCRMED 3Y: Coasea) Sciemce 3ssociavas SATE SUBMITT=D 3/10/78

APPFROVED 3Y: ﬁ

’ ATE: 4/19/78 o
Q PREPARD 3Y: L. Ll & (e

CATE: 4/19/78

TEST REPORT NC.: 2:9_ "8~
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COASTAL SCIENCE ASSOCIA™™Ss INC.
4900 CANAL BLVD.

g‘ NEW ORLEANSs, LOUISIANA 70124
TEL. S04-283-7291

SUBJECT: DESIGN BASIS ACCIDENT COATINGS TEST REPORT.

DATE: 3/13/78

DBA TEST CONDITIONS: ABREVIATED HL3P (24 HOURS)
HIGHEST TEMPERATURE DURING RUN...... 307 DEG. F.

HIGHEST PRESSURE DURING RUN...... 38 LBS./ SG. IN.
SAMPLE NUMBER: 3795 SAMPLE TYPE: CONCRETE COUPON

SAMPLE # DESCRIPTION

37%S SIDE 1: NC DEFECTS

SIDE 2: NO DEFECTS

pu SIDE 3: NO DEFECTS
SIDE 4: NC DEFECTS

-REPORT ''RITTEN FOR: SOUTHERN IMPERIAL COATINGS

REPORT # 048031178
APPROVED av.l g’é’g
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-
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, Date: July 15, 1977 7
' SOUTHERN [MPERIAL COATINGS CORPORATION, INC.
; P. O. Box 29077, New Orleans, Louisiana 70189
i o ‘ Phone: (504) 2541433
N,
( 3
11

TR AOEMAnon CONTANEd A RIS Fe00rT. SALET VOGN SUr FXOerIence. 3 oHereg w«MOul CHATSE &% DT Of our
OrVICE 1D CUBIOMeny. | 3 NTeNOeT (OF e BY SETIONS ARVIg TECAMICE YL A1 RS 2w JIACIeTIaN AN FIak
W SUME MO DTy A Connechion Wi TS use TRUS OrManon 4 NSt MendeT A8 4 ICENSe 10 e ate
JAOET NOF 5 TRCOMMENIANoN It AIringe Ny DETENT COver NG INY MATENal OF U

oY



e el e i .

PR I—

O

—_—— . —-———— e —

Repairability of Damaged Concrete Systems

The following report describes the repairability of the three systems
outlined below:

1. Conamet C cleaned/Nutec llS/MNutec ll/Reactic
2. Nutec 10/ Conamet C cleaned/Nutec l1S/Nutec ll/Reactic 1201
3. L & M cure~fugitive dye/Nutec llS/Nutec ll/Reactic 1201

Since, however, the damage incurred by the Elcometer achesicon tester
occured in the concrete, the actual repairability evaluations reflect only the
Nutec 11S/Nutec ll/Reactic 1201 system.

The tested specimens were damaged by means of an Zlcometer achesion tester
A high strength aluminum dollie was applied to each coupon with an epoxy resin
type adhesive in accordance with Imperial Test Method 03. The acdhesive was
allowed to cure thoroughly, then removed with the Elcometer. Failure
occured in the concrete. The purpose of this procedure is two fold; to gen-
erate adhesion data, and to inflict damage. »

The damaged coupons were repaired with the original three ccat system;
Nutec 11S/Nutec ll/Reactic 1201. ‘The affected areas were hand sanded to re-
move loose concrete and %o feather edge the adjacent coating system.

Compressed air, 100 psi, was used to remove any dust and contamination from
the substrate prior to applying the Nutec 1llS surfacer. Refer to the following
panel preparation sheets for applicaticn and airing data of the applied touch

up system. -

NoTiadoor REeFEZEACES
33-35,8¢
33w\, 103
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TEST PANEL PREPARATICN

REPAIRABILITY & MAINTEANCE

oy —

i. Product o be Testad: NUTEC #11S/NUTEC #11/REACTIC #1201
2. TYpe Substrata: _ Concrete - Bechtel CP-958 _Size: 2° x 4° x 2°
3. Surface Preparation (deascribe): with 100 psi ¢
—ddl,
4. PRODUCT DATA: Sample No(s): 2369
5. Dats and Time Curing Compound or Primer Applied: L & M cure/fugitive dve acoclied
3/3/77
= &
PROCOUCT APPLICATION CONDITIONT HICXESS OATE
CCAT PRCCOCT (=) 1 BATCE & METRCD R/M (OF) 8 R.H. (ins.) APPLIED
1 L & M/Fugit 7e Dye Spray 72/73 . 3/3/77
2 NUTEC $lls 1310/1556/1312 Squeegee 76/59 .015-.020 4/4/77
3 NUTEC #ll 1313/1314 Squeegee 74/58 .005-.010 4/6/77
- REACTIC #1201 7497/7434 Spray 82/48 .007-.008 4/11/77
*L & M Cure/Pugitive Dye Mixture applied at a spread rate of 250 ftz/qa.‘..
6. Caring Conditions: Ambient Tesmp. _ 70-80 °r Rel. Bumidisy  40-80 A
. Minizom Core 27 Days .
7.  Test Procedure: DBA - Houston Lightinc & Power (Rev. 0, 10/22/7%)
8. Testing Performed By: Coastal Sciences Daq/’ 6/'75""'- .
' 2L/
Approved By Y :
|
Data: -/r5/7 > o
Prepared By: Vo 2
* pata: 7/18 /72
L Report No. 167-77
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TEST PANEL PREPARATION ZA

REPATRABILITY & MADITINANCE

product to be Testad:  NUTEC #115/NUTEC #11/REACTIC #1201

B

1.
2.  Type Substrats: ConcTete - Bachtel CP-956 Size: 2" x 4" x 2" ]
3 Surface Preparation (describe): A1 surfaces blasted with 100 psi compressed
air.
2367
4. PRODUCT CATA: Sample No(s):
S.  Date and Time Curing Compound or Primer Applied: L & ¥ cure/fugitive dve appliec
33/ e
.-: a
PRODOUCT APPLICATION CONDITIONS THICQMESS CATE
CAT PRCDUC S CCCE BATCH ¢ METHCD R/M (°P) s R.H. (ins.) APPLIED
1 L & M/Pugitive Dve Spray 72/73 . 3/3/77
2 NUTEC #lls 1121/1122/1123 Squeegee 80/60 .018-.020 3/10/77
3 NUTEC 1l 1124/1128 Squeegee 74/56 .005~-.010 /14/77
- REACTIC 81201 7497/7434 Spray 80/68 .007-.008 3/16/77
( ; ) *L § M Cure/Fugitive Dve Mixture applied at a spread rate of 250 f':z/'qal.
§. Curing Condizions: Ambient Temp. 0-30  %p  pel. mumidisy 40-60 '
3 Minimom Cure 27 Cays
1. fest Procsdure: CBA - Mouston Lignting & Power (Rev. 0, 10/22/7%)
8.  Teswing Performed 2y:_ CoasTAl Sciences )

e —

.
/

ca =
-
¥ //_///
Approved By: o i

-

Date: vl 7 A
Prepared By: 7&;@/7-4& 4/
" Date: ;549i9/777
.- 7 -
—— 167-77
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TEST RESULTS
FOR TCUCH-UP AND REPAIR

PRODUCT IDENTITICATION: Steel Panel X Concrets 3lock
lst Coat:
2nd Coat: See Panel Preparation

3zd Coacr

TOOCH=-0P PROCTIURE:
Method of Damage: _Elcometer achesion test - break in concrete

Surface Preparaticn: Damaged area hand sanded and feather edged

Touch-Up Coating: Llst Coat: NUTEC #11s 4/22/77 .018-.020
2nd Coat: NUTEC #11 $/2/77 .008~-.010
ird Coac: REACTIC #1201 S/11/77 .008=.007

OBA TEST RESULTS:
ORNL Master Analytical Manual Method No. 2 0922.

Samole No. CBA Phase Comments

1 See Coastal Science Report 3049080777
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TEST RESTLTS
FCR TOUCH-U? AND REPAIR

PRODUCT IDENTIFICATION: Stsel Panel X Concrets Block
lst Coat:
2nd Coat: See Panel Preparation
3zd Czat:

TOCH-0P PROCEDURE:
Method of lJamage:
Surface Preparation: Damaged area hand sanded and feather edged

Elcometer adhesion test - break in concrets

Touch-Ue Coating: lst Coat: NUTEC #11S 4/22/77 .015-.020
Bl Eaaks NUTEC #11 $/2/77 .00S=.010
Ird Csat: REACTIC #1201 $/11/77 .00S~-.007

DBA TEST RESULTS:
ORNL Master Analy=ical Manual Method Ne. 2 0922.

Sample No. CBA Phase Comments

See Coastal Science Report #040060777

. P
/ // /’
v/,
=) d ~
Approved By: C/_———7
‘Date: R //’7//” 7
T -
Prepared By: / 77,
Date: 7//f/ 22
Repert No. 167-77
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TEST RESULTS
FOR TCUCE-UP AND REPAIR

PRODUCT IDENTIFICATION: Steel Panel X S e
lst Coat:
2nd Coat: See Pancl Preparation
3rd Coat:

TOUCE~-0P PROCEDURE:
Method of Damage: Elcometer acdhesion test -~ break in concrete

Surfacs Preparation: Damaged area hand sanded and feather edged

Touch-Up Coating: lst Coat: NUTEC #11s 4/22/77 .015-.020
2nd Coat: NUTEC #11 §/2/77 .008-.010
ird Ccat: REACTIC #1201 $/11/77 .005=-.007

DBA TEST RESULTS:
CRNL Mastar Analywical Manual Method Ne. 2 0922.

Sample No. CBA Phase Comments

See Coastal Science Report #040060777

/
Approved 3y 14’/’;—"——7‘
. Data: 2/75/22 il
Prepared by: __Fogdl & Liradll
Date: Z//.f/;'?
. Repor= Yo. 167-77
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TEST RESULTS
FOR TOUCH-JP AND REPAIR

PRODUCT IDENTIFICATION: teel Panel X Concreze 3lcck
lat Coat:
2nd Coat: See Panel Precaration
3rd Coat:

ToUCE-0P PROCEDURE :
Method of Damage: Sicometer adhesion test - break in concrete

Damaged area hand sanded and feather edged

Surfacs Preparaticn:

Touch-Up Coating: Llst Coat: NUTEC #11S 4/22/77 .015~-.020
2nd Coat: NUTEC #11 $/23/77 .008-.010
1rd Coat: REACTIC #1201 $/11/77 .008=.007

DBA TEST RESULTS:
CRNL Master Analy=ical Manual Method No. 2 0922.

Sample No. CBA Phase Comments:

See Coastal Science Report #040060777

Aporoved 3y:
Date:
3 Prepared 3y: &ﬂf&é&ﬂ
Date: 7//.?/77
= g
Repert Yeo. 167=-77
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1. Product %o be Tested: NUTEC #10/NUTEC #11S/NUTEC #11/REACTIC #1201
2. TYpe Substrats: Concrete - Bechtel CP-956 $ize: 2" x 4" x 2°
3 Surface Preparation (describe): NUTEC #10 cured concrete scrubbed and rinsed with
diluted conamet C (Engineered Design Products)
4. PRODUCT DATA: Sampla No(s): .
s, Dats and Time Curing Compound or Primer Applisd: NUTEC 910 primer,Sealer appl.ed
7/9/76
TE® &
PRCDUCT APPLICATION CONDITIONS THICNESS CATE
CSAT  PRODUCT _coce BATCE # METHCD R/M_(OF) % R.8. _(ins.) PLI=D
1 NUTEC 310 6154/6155 Spray 86/70 ® 7/9/7¢
2 NUTEC #lls 1310/1556/1312 Squeegee 76/%59 .018-.020 4/4/77
3 NUTEC 1l 1313/1314 Squeegee 74/%8 .005-.010 4/6/77
K REACTIC 821201 7497/7434 Spray 82/48 .007-.0C8 4/13/77
* NUTEC #10 applied at a spread rate of 13S0 ttz/qal.
§. Curing Conditions: Ambient Temp. 70-80 %p el mumidie,  40-80 .
) Minimm Cure__ 27 oays )
7. Tast Procedure: DBA - Houston Lighting & Power (Rev. 0, 10/22/7%)
8. Testing Performed By: Coastal Sciences s/'.q"'
: Aporcvod By:
2L 7/-
Prepared By: /'
Data: Z//.{/?p
Report No. 157-77
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TEST PANEL PREPARATION Ch.s

REPATRABILITY & MADNTENANCE

; 35 Product to be Testad: NUTEC #11S/NUTEC #11/REACTIC #1201

2. TYpe Substrats: Concrete - Bechtel CP-356 Size: 2" 2 4" x 2"

3. Surface Preparaticn (describe): Concrete scrubbed and rinsed with concesntrated
Conamet C (Enginee ed Design Products)

e ———

4.  PRODOTT DATA: Simple No(s): 2361
S. Dats and Time Curing Compound or Primer Applied: N/A
™ &
PRODUCT APPLICATION CONDITIONS TICKMESS CATS
SSAT  PRODUCT  CoCoE BATCH & METHOD R/M (°®) & R.E. (ins.) . APPLIED
1 NUTEC #11s 1310/1556/1312 Squeegee 76/%9 .015-,020 4/4/77
2 NUTEC #l1 1313/1314 Squeegee 74/58 .008~-.010 4/6/77
3 REACTIC #1201 7497/7434 Sgray 82/48 .007=-.008 4/11/77
6. Curing Conditicns: Ambient Temp. _ /0-80 %  pel. mumidisy  40-80 '
_ Minimms Cure ‘7 Days
7. Tast irocedure: DOBA - Wouston Lighting & Power (Rev. 0, 10/22/7%)
8. Testing Performed 3y: Coastal Sciences Da ) &/1/77
» Approved By: ' "
Data: 7/, /2 e £
Prepared By: ésﬁ ¢ 2
' Date: 7//’/77
3 —— 167-77




@ COASTAL SCIENCE ASSOCIATES

(504) 283-7251 6900 CANAL BOQULEVARD o NEW ORLEANS, LOUISIANA 70124

Date: Jul’ 1“. 197?
Product Identification:__ Steel Panel U4Concrete Elock

DEA Test Conditions: Houston Lighting and Power Cusve,
a"c o. oct. 22' 1975

Sample No, Comments

2367 No cracks, blisters, flakes, or loss of adhesion
on any side,
2363 No cracks, blisters, flakes, or lcss of adhesicn
on aay side,
2364 No eracks, blisters, flakes, or loss of adhesion
on any side,
2361 No cracks, blisters, flakes, or loss of adnesion

on any side,

&\
Approved 624"Céd2:§ =¢;i
* Bepert #0800£60777
£
L
COOPERATIVE STUDIES ® TECHNICAL PROGRAM EVALUATION @ PCLLUTION ABATEMEN ~

MARINE COATINGS & TESTING o CHEMICAL /PHYSICS CONSULTING
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February 24, 1278

h

Commanche Peak Steam Electric Station
Brewn & Root, Inc.

P.0.Box 1001

GLEN ROSE, TX 76043

ATTENTION: Mr. Don Sutton

Dear Mr. Sutton:

i Enclosed is a copy of Imperial's Technical Repor= #215-78-G demonstrating
| the compatibility of Concresive 1411 Epoxy Mortar, with Imperial;s NUTEC #l1s/
REACTIC #1201 Systen.

. Sincerely,

| Q é’ . ﬂ.’bmv-f/c/ :

Gerald E. Armold
Technical SupportT Representative
Nuclear

GEA/nd

gnclosure
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TECHNICAL REPCRT

NUMBER
215-78=G

TITLE
COMPATIBILITY TESTING - CONCRESIVE 1411 EPOXY MORTAR

FOR

CUSTOMER
BROWN & RCOT

Submitted by: Gerald E. Arnold

Approved: %&V

Date: 1/25/78

SOUTHERN IMPERIAL COATINGS CORPORATION, INC.
P. O. Box 29077, = New Orleans, Louisiana 70189
Phone: (504) 254.1433
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SUMMARY - Compatibility testing was initiated at the request of Brown

and Root engineers ralative to the South Texas Project. Elcometer
mmmmummndmdmdmmumwdhmw

of Concresive 141l to Imperial's NUTEC 11S/REACTIC 1201 system. The results
of these tasts indicats that the Concresive l4ll is compatible with the

Imperial products.

INTRODUCTION - Concresive 141l is a 100% epoxy masonry and concrete
mortar which is designated for use in repairing concrete damage at the
South Texas Project. Brown and Root engineers requested that Imperial
conduct tests to dempnstrate that the proposed NUTEC 11S/REACTIC 1201
coating systam and Concresive l4ll are compatible.

NETHODS -
a) Specimens - 2" x 34" x 2% concrets specimens prepared in
accordance with Bechtel 2956

Coupon No.| Batch Pour Date Curing Compound

478, 479 1-53 .S5=6-76 NUTEC #10 (5606/5607)
& 486

09, sS12, 1-53 5=6-76 NONE

& 513

b) Surface preparation - 100 psi compressed air

n) Applicaticn and Curing Data

Product Batch ¢ Date and Time ®p/v R.E. OFT Cure Data
_Applied
Concresive |lLot 77654 | 1-5-78 70%p/640 |  Pill 4 days @ 70-3c°
1411 9:30 a.a. Voids* 45-65% R.H.
NUTEC 11 | 3227/3228/ | 1-9-78 sa%p/468 | .0207-.025"| 3 days @ 70-80°
3229 1:30 p.=. 45-65% R.H.
REACTIC #1201 2467/2563 | 1-12-78 58%p/66% | .005"-.006"| 4 days @ 70-30"
10:00 a.a;. 45-65% R.5.

*Concresive 1411 was applied to the entire surface - not just veids.
An approximate DFT of 5-10 mils was obtained.

d) Testing

1. Elccmeter adhesion tasting was perforded
in accordance with Imperial Test Methed O3.
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High strength aluminum dollies were applied to the

coated specimens by means of an epoxy resin-type adhesive.
The dollies were placed 1-13-78 at 11:00 a.=a. and removed
with an Elcometer acdhesion tester l-16-78 at 9:00 a.m.

2. Two of the six concreta specimens were then submitted o
Coastal Science Associates for DBA testing in accordance
with the test parameters established for the Scuth Texas
Project. The concrete Coupons were subjectad %o 24 hours

o!sm

307°F. and a zaximum pressure

simulated conditions with a maximm temperatuxe of
of approximately 57 psig.

The coating damage inflicted by the Elcometer testing was
not repaired prior to DBA testing.

Lab. Panel # | Concrets Coupon # Ferce required Mode of
to remove dolly Failure
3706 478 350 psi 1008 concTete
failure
3707 479 500 psi 808 1411/concr.
20%concrete
3708 486 475 psi 1008 concrete
failure
3709 509 450 psi 1008 concrete
failure
3710 s12 500 psi 1008 concTete
failure
71 513 400 psi 1008 concrete
failure
b) DBA
Lab. Panel ¢ Concrete Coupcn # Results
3710 479 ® Coating intact. Scme
delaminat.on con broomed
and smootnh surfaces.
3707 512 No Defects.

*Delamination was determined by "sounding” the tes: specizen. This ....

. ———

. —
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cbservation was confirmed by removing the coating in the
"de‘ective” areas. The failure was found %o occur between
the Concresive l4ll and the concrete surfacs.

CONCLUSIONS - The results of the Elcometer acdhesicn and DBA tasting
demonstrates the campatibility of Concresive 141l with the Imperial cocating
systam. In all tests, the bond between the Concresive l4ll and the NUTEC $11S
was excellent.

Some failures, however, did occur between the concrete surface and the
Concresive 1411. Specimen # 3707 exhibited some loss of adhesion at the
substrate in the adhesion test and specimen #3710 exhibited signs of
delamination in the DOBA tast. This potential problem can be avoided by
good surface preparation practices. The concrete specimens used had aged
for 20 months., Apparently scme contamination was present which was not
readily removed by 100 psi compressed air. Use of Concresive l4ll should
be restricted to damaged concrete, voids, and tie holes where a "physical
bond® will be achieved and improve the performance of the overall system.
Excess Concresive 1411 should be remcved to aveid any potantial adhesion

problems.
REFERENCE - Lab. Notebook #56, p.29
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COASTAL SCIENCE ASSOCIATES. INC.

69283 CANAL BLVD.
NEV ORLEANS., LOUISIANA 73124

TEL. S84-283-725!

SUBJECT: DESIGN SBASIS ACCIDENT COATINGS TEST REPORT.

DATE: 1/18/78

DBA TEST CONDITIONS: HOUSTON LIGHT AND POVER, 24 HR. SCREEN TEST

HIGHEST TEMPERATURE (DEG. F) REACHED DURING RUN @7

SAMPLE NUMBER: 3727 SAMPLE TYPE: CONCRETE COUPON
SAMPLE ¢ DESCRIPTION
3787 SIDE 1: NO DEFECTS

SIDE 2: NO DEFECTS
SIDE 3: NO DEFECTS
SIDE 4: NO DEFECTS

REPORT VRITTEN FOR: SOUTHERN IMPERIAL COATINGS

REPORT ¢ ass5al 1178 / -
‘movm “.... .%‘.‘..%
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COASTAL SCIENCE ASSCCIATES., INC.

69@@ CANAL BLVC.
NEV ORLEANS, LOUISIANA 73124

TEL. S@4-283-72S51

SUBJECT: DESIGN BASIS ACCIDENT COATINGS TEST REPCRT.

DATE: /18778

DBA TEST CONDITIONS: HOUSTON LIGHT AND POVER, 24 HR. SCREEN TEST

HIGHEST TEMPERATURE (DEG. F) REACHED DURING RUN 3287

SAMPLE NUMBER: 3718 SAMPLE TYPE: CONCRETE COUPCN
Q SAMPLE ¢ DESCRIPTION
a7nie SIDE 1: ¢ SIDE WITH SAMPLE #) NO DEFECTS

SIDE 2: DELAMINATION QVER MOST OF SIDE. NO CRACKS OR BLISTZRS.

SIDE 3: NQ DEFECTS
SIDE 4: DELAMINATION BELOV ADHEISION TEST CUT. NO OTHER DEFECT

REPORT WRITTEN FOR: SOUTHERN IMPERIAL

REPORT ¢ 359?)773
APPROV‘DS “en o-oco-oo/g{occ%
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TECHNICAL REPORT

NUMBER
205-1-73-3

TITLE
COMPATIBILITY OF RES X with NUTEC #11S SURFACER

FOR
Copanche Peak Steam Electric Staticon
CUSTOMER
TEXAS UTILITIES

Submitted by: Gerald E. Arnold

Approved: ‘:‘/74‘{_,‘,

Date: January 26, 1978

SOUTHERN IMPERIAL COATINGS CORPORATICON. INC.
P. Q. Box 29077, . New Orleans. Louisiana 70139
Phone: (304) 1841433
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SUMMARY - Extensive testing was conducted to determine if Imperial's
NUTEC #11S surfacer is compatible with Burke's RES X concrete curing
cempound. Based on results of Elcometer adhesicn and Design 3asis
Accident testing, it was concluded that the RES X is a dissizating
membrane cnly if exposed to the ultraviolet rays of sunlight or
heat. Without these agents, the RES X remains on the conrete indefi-
nitely. On porous wall surfaces the RES X penetrates easily leaving no
appreciable surface film to interfere with the chemical adhesion of

the NUTEC ¢1lS to the concrete. The floors, especially steel trowelled
finishes, however, pcse a prcblem because of the lack of porosity and
the build up of a RES X fil:m on the surface. This film is incompatible
with the NUTEC #11S and must be removed by physical means, specifically
4 high pressure water blast, sand blasting, or a combination of the

two methods.

INTRODUCTION - 7T.sting of Burke's RES X was performed at the request
of 8rown & Root in connection with the Texas Utilities' Comanche Peak
Nuclear Power Plant. RES X is a dissipating concrete curing membrane
consisting of a solution of rasincus solids and petrcleum sclvents.
The RES X film, according to literature, disintegrates Dy oxidation.
Heat and ultravioclet rays are necss for this reaction to occur.
Recommended spread rates are 200ft. /gallon for rough surfaces and
200 - 300 f£+.°/gallon for smooth and steel trowel finishes. The pur-
pose of this test was to determine if NUTEC #11S is compatitle with
RES X.

METHOD -
a) Elcometer adhesion (cinder blocks)

RES X was applied %o two 34" x 7" % 2" high density cinder
blocks at a spread rate of 200 !t.o/qnllon. The RES X was
cured in the labeoratory at 70 - 80 F. and 45-83% R.H.

NUTEC #11S was applied to one block after 24 hours and to
the second block after 30 days. Ne surface preparation was
performed between ccats. 3oth specimens were topccated with
REACTIC #1201. Three high strength aluminum dollies were
applied to each specimen and removed with an Elconmeter
adhesion tester following sufficient cure of the coating
system. Tests were conducted in accordance with Imperial
Test Method 03. For comzarative purposes, gentrol sseci-
sens were ccated with the Imperial systsam only.
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e lication and Curing Da‘a

.-~
-

BATCH #

Date Appliied

F./V R.H.

DFT (incheg)

NUTEC #l1s

NUTEC #11

REACTIC
#1201

LB150/267Y/
LBl48

L3150/2671/
LB149

3070/2568

Dollies applied 11/9/77
Dollies removed 11/14/77

(24 hour intercocat time - RES X/NUTEC #11S)

|
11/4/77 = 8:30 a.a. | 70 ! 7
l

10/31/77 - 1:50 p.mJ 84 | 70

11/1/77 = 1:00 p.m] 80 | 75

11/7/77 = 9:30 a.m. | 71 | 69

200 £t. /gal.

020 - .033

.008 - .C07

.00€ - ,003

NUTEC $11s

REACTIC
#1201

(32 day intercoat time - RES

§386/3388/
La8l48

3070/25¢€8

Dollies applied 12/13/77
Dollies removed 12/16/77

X/NUTEC #11S8)

10/31/77 - 1:50 p.my 84 | 70

12/2/77 - 9:00 a.a.| 70 | &4

12/8/77 - 5:00 p.m. | 67 ; 71

20 St.z gal.

.020 - .23

.003 - ,0C5

2. Panel designation

Panel # System RES X/NUTEC #11S intercoat time
3448 11s/11/1201 24 hours

3464 RES X/118/11/1201 24 hours

3449 11s/1201 32 days

3465 RES X/115/1201 32 days
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b). Elcometer adhesion (concrete coupons)

X was applied to four 2" x 4" x 2" concrete coupons
prepared 19 accordance with Bechtel CP954, at a spread rate
of 100 ft."/gallon. The gﬁ X coated coupons were cured in
the laboratory at 70 - 80 F. and 45-635% R.E. Two coupens
were coated with NUTEC #11S after 48 hours. The remaining
specimens were surfaced after 30 days, following a 3000 psi
water blast which was achieved using a Graco Bulldog (20:1)
and a .043" tip. All concrete blocks were topcoated with
REACTIC #1201. One high strength aluminum dolly was applied
to each specimen by means of an epoxy resin-type adhesive
and removed with an Elcometer adhesion tester follcwing
sufficient cure of the coating system and adhesive. Tests
were performed as directed by Imperial Test Method C3.
Control specimens were also coated with the Imperial system
only. The concrete substrates were allcwed = stand for 48
hours and 50 days as were the RES X coated specimens.

1. Applicaticn and Curing Data

PRODUCT BATCH # " ite Applied ) - DFT (inches)

(48 hour interccat time - RES X/NUTEC #11S

RES X 11/17/77 - 1:00 2 m.

NUTEC #11S| LB150/2671/ | 11.19.77 - 12:00 a.m 72
LBl48

REACTIC 2467/2491 11/26/77 - 10:00 a.m. 74
#1201

Dollies applied 12/1/77
Dollies remcved 12/3/77
I

| :
(50 day interccat tize - RES X/NUTEC #11s) |

)
i

RES X 11/17/77 1:00 p. lOOf:.z/qal.a'

NUTEC 3#11S 322773228/ 1/9/78 1.:00 ,018 - .022 |
3229

#1201

Dcllies applied 1/13/78
Dollies reroved 1/16/78

| |

t
REACTIC 2467/2568 1/12/78 10:00 .004 = .::5i
l
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. 2. Panel designation
{
!
3 Lab. Panel #| Concrete # |RES X/#ll1S intercoat time | Surface Preg.
1 3493 632 48 hours None
y (11s/1201)
E
3434 687 48 hours None
1 (11s/1201)
! 3495 801 50 days 3000 psi water
1 ! (115/1201)
{ |
! 3496 86l SC days 3000 psi water
(11s/1201 '

3528 602 48 hours None
’ (RES X/11s5/1201)

3526 680 48 hours None
(RES X/11S5/1201)

Q

3527 783 SO days 3000 psi wactar |
(RS X/11s/1201)

3528 803 S0 days 30C0 zsi wacer
(REs X/115/1201)

!
; c) Elccmetar achesion (concrete coupens)
!

Four 2" x 4" x 2" congrete coupons were coated with RES X a°
! spread rate of ng!t. /callon. The specimens were stored in
| darkness at 70-80 7. and 45-85% R.H. for 120 days prior to the
application of the next coat. NUTEC #11S was applied to eaca
coupon fcllowing a 100 psi compressed air blast. One Righ
strength aluminum dolly was applied to each specimen directly
the #11S surfacer by means of an epcxy resin-type acdhesive. The
adhesive was allowed tc cure for 72 hours. The dollies were
removed with an Elcometer adhesion tester and the force raguired
to remove the dcllies and the mode of failure were reccrded.
The Elcometer adhesicn tasting was zerfcrmed on the smootn
surface of the concrete coupons.
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1. Application and Curing Data
PRODUCT BATCH # Date Agplied l ®¢./v R.H. | OFT (inches)
RES X 8/8/77 8:00 a.m. | 81 | 87 | 2sofe.’/gal.]
| |
NUTEC #11S | 3386/3388/ | 12/10/77 9:0C a.m, 58 | 38 .020 - 02§ !
LB149 1
- anel Designatiocn
Lab. Panel # Concrate # RES X/#11S Intercoat tinme
]
)
3283 163 120 days ‘
3284 171 120 days !
3285 172 120 days |
3286 138 120 days ‘
|

4) Design Basis Accident

Concreta coupons previcusly used in achesion tests (see b) 2.)
were submitted to Coastal Science Associates for an autcclave
screen test designed to simulate Loss of Coclant Accident

temparature and pressure con

cions.

The maxioum temperature

and pressure cbtained was 307°F. and 37 psig respectively.

All specimens were inspected within one hour of their removal
from the autoclave for signs of visual camage and then “"sounded”
by tapping with a solid instrument © determine if any disbond-
ing had cccurred at the substrate.

1

2.

Application and Curing lata

See b) 1.

Panel designation

Lab., Panel # System RES X/115 Interccat | DCate suomitc
time for testinz
2493 #11s/1201 48 hours 12/12/77
3525 RES X/115/1201 48 houcs H 12/12/77
3433 s11s/1201 | 50 days 1/16/78
3527 RES X/11s/1201 30 2days 1/16/78
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RESULTS -

a) Elcometer adhesion (cindexr blocks)

Panel # Systea Intercoat Fforce Required Failure
time te remove dolly mode
3448 11s/11/1201 24 hrs a) 250 psi 1008 concre=s
(Control) B) 200 psi 100% concrets
ec) 300 psi 1008 concreta
3464 RES X/11s/ 24 hrs a) SO psi 958 11sS/con-
11/1201 crete.
S8 concrete
b) 100 psi 90 11S/con-
crete.
108 concrete
e) 250 psi 1008 concrete
3449 11s/1201 32 days a) 450 psi 1008 concrete
(Cont=ol) B) 600 psi 1008 concrete
; c) 200 psi 1008 concrete
3465 11s8/1201 32 days | a) SO psi 908 lls/con-~
crece.
i 108 concrete
b) 160 psi | 9ov iIs/con-
srete.
10% concrete {
¢) 100 psi 908 llS/con- '
crete.
108 concrete l
-

DISCUSSION -

cinder blocks used were of high density concrete. Althcugh

the surface is rough, the porosity is low and the RES X aceci=ulaces on the

surface as a film.

™ is adhesion test demonstrates that RES X cured under

laboratory conditions without heat or ultraviclet rays has detericrated
very little, if any, thus resulting in poor adhesion of the NUTEC #115 to

the substrate.

- e w——

Excellent adhesion was obtained with the control specimens.
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b) Elcometer Adhesion (concrete coupons)

Panel # System Intercoat Surface Force required to Failure Mode
: tize Preparation Remove dolly
3493 11s/1201 48 hrs None | 450 psi® 1008 concrete
1 |
i 3494 118/1201 48 hrs None : 800 psi* 1008 concrete
! :
; 3828 RES X/115/| 48 hrs None E S00 psi* 508 concrete
! 1201 .' 5Cs llS/concrets
! )
{ 3526 RES X/115/| 48 hrs Mone | S00 psi* 308 concrete
! 1201 10N lls/concrete
‘
' 3495 11s/1201 S0 days 3000 psi 450 psi** 1008 concrete
water
‘ 1496 115/1201 | SC days 3000 psi 300 psi** 1008 concrete
water
3527 RES X/11S/| 50 days 3000 psi 700 psi** 100% concrete
1201 water
3528 RES X/11s/| 50 days 3000 gsi 450 psi** 80% concrete 1
i 1201 water 208 llS/concrete |
: {
%
* Adhesicn tests performed on simulated wall surface.
e+ adhesion tests performed on simulated floor surface.

DISCUSSION -~ Specimens 3493, 3494, 3525, and 3526 represent acdhesion tests
on simulated wall surfaces. Even though she RES X had cured cnly 48 hours
| penetraticn into the porous concrete was sufficient to allow the NUTEC 115
{ +o bond to the substrate. The values cbtained (500 psi for both specixens)
| indicates good adhesion of the 1llS to the concrete, however, the mode of
: failure (scme disbonding between the 11S and the concrete) reveals a
decrease in the bonding that is not normally observed with the NUTEC 11s
surfacer. Note that in all control specimens failure occurred 1C0% in tle

concrete.

Specimens 3495, 3496, 3527, and 1526 represent achesion tests on simulated
floor surfaces. The surface tested is smooth and porosity is low. The
RES X was allcwed to stand for S50 days pricr o the applicaticn of the
NUTEC 11S. Because the test coupons.were stored in the laboratory under
econtrclled conditions, any appreciable dissipaticn of the RES X film was
s unlixely. The improvement 1n adhesion is due to the 2000 psi water blast
' ssed =3 remove the SES X film., 3oth RES X specinmens exnibited gocd achesion
) values with the majority of the failure in the concrete. Coupen #3528
demonstrated agproximately 208 acdhesion loss between the 115 and the RIS X
sealed concrete, indicating the water blasct did not recove all cf e
residue on the surface.
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¢) Elcometer adhesion ccncrete coupons)

Panel # System | Intercoat Time | Force required to| Failure Mcde
remove dolly

3283 RES X/11s 120 days 700 psi 1008 concrete

3284 RES X/11s 120 days 350 psi 1008 concrate

3285 RES X/11s 120 days 200 psi 1008 1ls/
concrete

3286 RES X/1ls 120 days 400 psi 1008 1l1s/
concrete

DISCUSSION - The results here are inconsistent, two specimens exhibiting
excellent adhesicn and the remaining twe demonstrating pecor bonding between
the NUTEC 11S and the RES X sealed concrete. Specimens 3283 and 3284 were
originally designated for other testing. The concrete coupcns had previously
(18 months) been treated with a 1% Silane solution which may have promoted
achesior.

Coupons 3285 and 3286 may better represent the pctential prodlems on steel
trowelled floors. The achesion tasts were performed on the smooth surface
of each coupon. The smoothness of the concrete is a result of the method
in which the coupons are pregared. In this case, the surface tested was
very smooth and glossy thus simulating a steel :ro\nl.ud finish. The RES X
was cured for 120 days in the laboratory at 70-80°F. and 45-85% relative
humidity, with no exposure to sunlight (ultraviclet rays). Pricr %o the
application of NUTEC llS only a 100 psi compressed air blast was used to
remove any dust or other contaminants which may have accumulated over tle
four month period. The Elcometer testing indicates very poor adhesion of
the 11S to the RES X sealed concrete. Therefore, it can be concluded that
the RES X film will not disintegrate without heat or ultraviciet lignt.

d) Design Basis Accident

Panel # System Intercoat Time Results
3493 11s/1201 48 hours - No defects
3528 RES X/11s/1201 48 hours* - T™wo %" diameter areas

of delamination - ccat-
ing intacet.

3498 1ls/1201 SO days No defec:s

3527 RES X/11s8/1201 50 days No defects.

|-
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* The testad coating system was intact and no defects were visually discoverez.
However, upcen "sounding” the specizen two areas of aprarent delamination or
disbonding were noted. This finding was confirmed by removing the cocating
in the guestionable areas with a sharp instrument to determine the degree
of disbonding.

DISCUSSION - This test demonstrates that if proper surface preparation
procedures are used to remove the RES X, the adhesion of the NUTEC l1S
surfacer to the concrete is assured.

Mors importantly, specimen 3525 indicates that if the RES X fila dces not
dissipate with time or is not remcved by some physical means, an adhesion
problem is inevitable.

CONCLUSIONS - Burke's RES X is a dissipating concrete curing membrane
consisting of a soluticn of resinous (hydrccarbens) solids and petrcleum
sclvents. As an intact film the RES X is a poor base for subsecuent
coatings. This fact is substantiated by the results of this testing and
is readily admitted to by the RES X manufacturer.

The dissipation rate of the RES X curing membrane depends upon oxidation
resulting from heat and ultraviolet rays. The length of tizme which the

RES X is exposed is irrelevant; the accumulative and gquantitative amount

of sunlight and heat is important. Without exposure to the ultraviolet rays
of sunlight or heat, the RES X remains on the concrete as a surface film
and can only be removed by physical means.

The major concern, therefore, is how effective the surface greparacion is

in removing any remaining surface film. Whether or not a 7 day, 30 day, or
120 day dissization period is allowed, is unimportant. Based cn laboratory
tests, high pressure water (3000 psi) is sufficient to remove the RIS X and
providing anadequate base for adhesiocn of the NUTEC l1S surfacer. The only
time limitation that shculd be imposed is the 28 day cure period 2stablished
by aCl 301.

The main factor controlling build up of a surface film is the gorosity of the
concrete. Throughout the adhesicn and DBA testing, simulated wall surfaces
coated with 3ES X posed no compatibility problems because of the degree of
poresity. The RES X penetrates well into formed wall surfaces, leaving ne
surface film to interfere with the adhesion of the NUTEC 115 surfacer.
Despite this finding, high pressure water is reccmmended as a safeguard.
The simulated floor surfaces, especially very smooth surfaces with very
little porosity, pose a definite problem. Because of the low porosity,
penetration is impeded and a surface film is effected. Without the natural
sreakdown of the film or prover zhysical preparation (e.g. waterblasting,
sandblasting) to remove the film, poor adhesion of subsecuent ccating will
occur.
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Based on the results of the RES X testing program and discussions with

Mr. Al Brownlee with Conspec Marketing and Manufacturing Company, the
following recommendations are made. RES X should be applied to concrete
surfaces in accordance with the manufacturer's recormendations. Care
should be taken to avoid an unrnecessary build up of RES X on the concrete,
especially floor surfaces. The concrete shall be allowed to cure a
minimum of 28 Jays as directed by ACl 301. Prior to apgplication of
Imperial's coatings, 4000 psi water blasting, 2500 psi water blasting with
sand injection, or sand sweeping shall be used to ramove any remaining
RES X. Adeguate surface precaraticn shall be made by visually inspecting
the concrete surface for "water beads"”. Beading of the water indicates
the presence of the RES X and additicnal surface prezaration will be
required until this beading is eliminated.

\
REFSAENCES -~ LAB. Notsbook 356, p.p. 1-17
LAB. Notebeock 33, 2. 147
|
\
|
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COASTAL SCIENCE ASSOCIATES, INC.
6533 CANAL ELVD.

NEW ORLEANS, LOUISIANNA 723124
TEL. S34-283-7251

SUSJECT: DESIGN BASIS ACCIDENT COATINGS TEST REPORT.

DATE: 12/19/77

DSA TEST CONDITIONS: HOUSTON LIGHT AND PCWER, SHORT TC 48 HRS.

SAMPLE NUMBER: 3493 SAMPLE TYPE: CONCRETE COUPON
SAMPLE /¢ DESCRIPTION
3493 SIDE ONZ: NQ REFECTS

SIDE TWOs NO DEFECTS
SIDE THREE: NO DEFECTS
SIDE FOUR: NO DEFECTS

REPORT WRITTEN FOR: SOUTHERN IMPZIRIAL

REPORT ¢ 8571 2
APPROVED EY L A ..'.'... LI B

B
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COASTAL SCIENCE ASSOCLATES, INC.

6923 CANAL BLVD.
NEW OPLEANS, LOUISIANNA 72124

TEL. 584-283-72S51

SUBJECT: DCESIGN BAS1S ACCIDENT COATINGS TEST REPORT.

DATE: 127/18/77

DBA TEST CONDITIONS: HOUSTON LIGHT AND POWER. SHORTZNED TO 48 HRS.

SAMPLE NUMBER: 3sas SAMPLE 1 (PE: CONCRETE COUPON

SAMPLE ¢ DESCRIPTICN

SI1DE ONE: SELAMINATION, UPPER LEZFT CORNER

SIDE TWO: NO VISIBLE DEFECTS, NO DELAMINATION

SIDE THREZ: NO V1SIELE DEFECTS., NO DELAMINATION

§10E FOUR: NO VISIBLE DEFECTS, NO DELAMINATION

REPQRT WRITTEN FOR: SOUTHEARN [MPERIAL

REPOR: ¢ 956121877 . —~
. '/,,' . /' // ) /S
APPROVED BY.S oo et ;'..../.’.:.'.;.»:....«

| p—— e .
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COASTAL SCIENCZ ASSOCIATES, IuC.
6933 CANAL BLVD.
NEW ORLZANS, LOUISIANA 72124
TEL. 524-283-72S!
SUSJZCT: DIZSIGN BASIS ACCICENT CCATINGS TEST AEPORT.
DATE: 1/18/78
DBA TEZ3T CONDITIONS: HOUSTON LIGHT AND POWER. 24 HR. SCREIZN
387

HIGHEST TEMPERATURZ (DE3. F) 2ATACHED DURING AUN

SAMPLE NUMBER: 2527 SAMPLE TYPE: CUNCRETE COUPCN

SAMPLE ¢ DESCRIPTION

3s27 SIDE t: NO DEFECTS

SISE 2: NC

SIDE 3: NO DEFECTS

SIDE 4: NC DEFICTS

BEPQART VRITTEL FOR:

REPORT ¢ 255011778

TR B

SOUTHERN IMPERIAL CCATINGS

APPR0VES EY... 4%*«5/737;7.)\



COASTAL SCIENCZ ASSOCIATES, IwC.
6583 CANAL BLVD.

NEW ORLZANS, LOUISIANA 73124
TEL. $34-283-72S1

SUBJECT: DESIGN SASIS ACCIDENT COATINGS TEST REZPORT.

CATE: 1718778

DBA TEST CONDITIONS: HWOUSTON LIGHT AND POWZR., 24 Ha. SCRIZN TEST

HIGHEZST TEIMPZISATURE (DEG. F) REACHED OURING RUN 337

SAMPLE NUMSBZR: 34§58 SAMPLE TYPE: CONCRETE COUPON

SAMPLE ¢ DESCRIPTICN

.-.--.-.------.----c----..-----o-.--_---.---..--------.--...

2438 SIDE 1: NQO DEFECTS

2: NO DEFECTS

NMQ DEFECTS

BEP02T WRITTEN FC2: SOUTHERN IMPERIAL CuATINGS

REPCRT ¢ 253211778

APPSCVED BY+ss /“'/"'é/ Y aa i

g
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TECHNICAL REPORT

NUMBER
175=1-77

TITLE

DBA, RADIATION TOLERANCE OF NUTEC #118/11/1201
Over Sandblasted Concrete

FOR

sI1cC

CUSTOMER

Submitted by RL National Labs
Approved: %
Date 12/77

SOUTHERN IMPERIAL COATINGS CORPORATION, INC
P. O. Box 29077 . New Orieans, Lousiana 70189
Phone: (504) 254.1433
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Analytical Chemistry Division
Oak Ridge National Laboratory
Date: §-31-77

Report of Irradiation and DBA Testing
Southern Imperial, New Orleans, Lovisiana
The Irradiation and Design Basis Accident (DBA) tests are conducted,
respectively, in accordance with Bechte) Corporation Standard Specification
Coatings for Nuclear Power Plants, Spec. Nos. CP-351 and CP-956. The tests

are designed also to meet the specifications set in both A.N.S.I. Report N
101.2-1972, Protective Coatings (Paints) for Light Water Nuclear Reactor Con-
tainment Facilities, and N 5.12-1974, Protective Coatings (Paints) for the

Nuclear Industry. The DBA test spray solution and the test conditions are
listed in Tables 1 and 2. After both the 0BA and the irradiation tests, the
coatings are examined for signs of chalking, blistering, cracking, peeling, de-
lamination, and flaking, according to ASTM standards where applicable. All
except the decontamination test panels are returned to the coating manufacturer.

The irradiaticn tests are run using a spent fuel assembly, removed from
the High Flux Isotope Reactor (HFIR) at ORNL, as the source of radiation.

These fuel assemblies are stored under 20 feet of demineralized water. The
fuel is 93% enriched U23% as U;0q combined with aluminum. The spent fuel as-
semblies are removed after each 23-megawatt day period. Irradiation is done
using the gamma energy from the accumulated mixed fission products. This more
readily simulates conditions around a reactor than does a cobalt source. Also,
the higher gamma activity affords shorter irradiatian time tn achieve accumy-
lated doses. The dose rate four days after removal of a fuel assembly from the
reactor is 1 x 10® rads/hour.

The fue! assembly is 20 inches high. A 20-foot long, 3 1/2-inch diameter
pipe, with one end capped, is used for the air irradiation tests. The capoed
end is Towered inta the four-inch opening of the center of the fuel assembly.
The open end, above the water level, is covered with an "0" ring sealed flange
to which is attached a steel cable and an air outlet hose. The air inlet is
located at the bottom of the pipe. The test specimens are connected to the
bottom of the cable and lowered into the radfation field. Also at the center
of the fuel assembly is a stafnless steel clad cadmium tube used as a neutron
absorter. This prevents contamination of the test specimens by induced radiation.

Evaluated [G C.-.c‘ kﬂu
Approved Z 7/%
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DBA AND RADIATICN TOLERANCE

TEST PANEL PREPARATION DATA

PRODUCT TO BE TESTED: _ NUTEC #11S/NUTEC #11/REACTIC #1201
TYPE SUBSTRATE: _ Concrete - Bechtel CP-956

sIz®: 2" x 4" x 2"
+ with Cresblast #4

SURFACT PREPARATION (Describe): Concrete surfaces san
_Blasting Sand to expose all rock pockets and voids.
4. PRODUCT DATA: SAMPLE NO.(s): 2373
§. CATE AND TIME CURING COMPOUND OR PRIMER APPLIED: None
PRODUCT APPLICATION CONDITIONS  THEICKNESS — TIME & DATE
COAT  PRODUCT CODES sATCH # weTHOD  R/M(CFIVR.E. (ins.) APPLIED
1 NUTEC 118 1310/1556/1312 Squeegee 76  /59% . 4/4/77
Base/Cure/Fill
2 NUTEC 11 1313/1314 Squeegee  74°/58% . 4/6/77
REACTIC 1201 7497/7434 spray 82° /48 . 4/11/17
Base/Cure

NUTEC #11S NUTEC #11 REACTIC #1201
65 -55! E; - il '

e [Ainisum Thickness | Broomed surface L010-.015in ~003-

Average Thickness | Sides Adjacent tol015-.020in .005=.010 in. .007-.008 in.
Broomed Surface f
Maximum Thickness| Side Opposite 025—.035&11.1 .015-.020 in. .010-.012 4in.
Armmmad Curfaca
P e i L 36 e % S —. |
Total Ory FPilm Thickness Range -,016 to .067 inches.
6. CURDNG CONDITIONS: AMBIENT TRMp, 70-80 % pgr. HOMIDITY 40-65 .

MINTMUM CURE 11 DAYS

9. TEST PROCIDUAZ:  DBA - Bechtel CP-956

Oak Ridge National Laboratories CATE SUBMITTED

)/
sl

usm:g&j»

vEST REPORT NO. 175-1-77

DATE : 12/77

PREPARED ‘Y’W—

4/22/77
Vs,

8. TESTING PERFORMED 3TY:

e
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TEST PANEL PREPARATION DATA

1. PRODUCT TO BE TESTED: NUTEC #11S/NUTEC #11/REACTIC #1201

3. TYPE SUBSTRATE: Concrete - Bechtel CP-956 s1zZB: 2" x 4" x 2"

3. SURFACEZ PREPARATION (Describe): All concrete surfaces sandswept with Cresblast #4
Blasting Sand to expose all rock pockets and voids.

4. PRODUCT DATA: SAMPLE NO.(s): 2374
S. DATE AND TIME CURING COMPOUND CR PRIMER APPIIED: None
PRODUCT APPLICATION CONDITIONS  THICKNESS  TIME i DATE
COAT PRODUCT CODES BATCHE # wermon  R/M(STIAR.E. (ins.) APPLIED
1 NUTEC 11§  1310/1556/1312  Squeegee 76°/59% . 4/4/77
Base/Cure/Fill
2 NUTEC 11 1313/1314 Squeegee 74° /588 . 4/6/77
Base/Cure
3 REACTIC 1201 7497/7434 spray 82° /48 . 4/11/77
» Base/Cure
[WUTEC #11S NUTEC #11 | REACTIC #1201
* [Maximum Thickness | Srocmed Surface ,025-. .015-.0 o 010 = 012 in)

Average Thickness | Sides Adjacent [ 015=.020 in .005-.01C in. .007-.008 in.
Broomed Surface

Minimum Thickness| Side Opposite’ L 010-. 015 ‘inf .003~.005 in. .003-.00S in.
Broomed Surface

Total Dry Film Thickness Range - .016 to .067 inches.

§. CURDNG CONDITISNS: AMerwt . 7080 % ez, sMzorTy  40-65 \
MINIMUM CTRE 1l DAYS
7. weST PROCICURE: DBA - Bechtel CP-956
8. TESTING PERFCRMED 3Y: Oak Ridge National Laboratcries SATE SUBMITTED 4/22/77
S | '/7
o/
o~ APPROVED: N 7
Fd N
{ ) TEST RFZPCORT NOC. 19841217

- DATE! 12/77

gy S T
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DBA AND RADIATION TOLERANCE

T-ST PANEL PREPARATION DATA

1. PRODUCT TO BE TESTED: NUTEC #11S/NUTEC #11/REAC.IC #1201
2. TYPE SUBSTRATE: Concrete - Bechtel CP-956 SIZE: 2" x 4" x 2"
3. SURFACE PREPARATION (Describe): All Concrete surfaces sandswept with Cresblast #4
£0 se all rock ts and voids.
4. PRODUCT DATA: SAMPLE NO.(s): 23758
S. DATE AND TIME CURING COMPOUND OR PRIMER APPLIED: None
PRODUCT APPLICATION CONDITIONS THICKNESS TIME & DATE
COAT PRODUCT CODES BATCH # METHOD W(MQI.I,. (ins.) AFPLIED
1 NUTEC 118 1310/1556/1312 Squeegee 76°/59% . 4/4/77
Base/Cure/Fill
2 NUTEC 11 1313/1314 Sqieegee 74" /58% . 4/6/77
Base/Cure
3 REACTIC 1201 7497/7434 Spray 02°/40\ . 4/11/77
3 Base/Cure
NUTEC 118 NUTEC 11 REACTIC 1201
4 Maximum Thickness Broomed Surface .025-.03S .015-.020 .010-.012
Average Thickness | Sides Adjacent to
Broomed Surface .015~.020 .005-.010 .007=-.008
Minisum Thickness Side Opposite
Broomed Surface .010-,015 .003-, 005 L0003~ .8
Wanat & . Plp thosidess Zange = v to (08T {uZhes
6. CURING CONDITIONS: AMBIENT TEMP. 70-80 °P REL. HUMIDITY 40-65 L]
MINIMUM CURE 11 DAYS
7. TEST PROCEDURE: DBA Bechtel CP-956
8. TESTING PERFORMED BY: Oak Ridge National Laboratories OATE SUBMITTED 4/22/17
APPROVED: P /e 7
"‘) TEST REPORT NO. 175=1=79
DATE: 12/22
._/" f
sreonnen sv:__Halld & Lnetlld




4@ DBA AND RADIATION TOLERANCE

TEST PANEL PREPARATION OATA

{ 1. PRODUCT TO BE TESTED; NUTEC #11S/NUTEC #11/REACTIC #1201

2. TYPE SUBSTRATE: Concrete - Bechtel CP-936 SIZ®: 2" x 47 x 27
1. SURFACZ PREPARATION (Describe):_All copcrete surfaces sandswepl witn Creshlasi #d

_Blasting sand o exncie all rock pockets and volids..

4. PRODUCT DATA: SAMPLE NO.(s):__ 2376
S. DATE AND TIME CURING COMPOUND CR PRIMER APPLIED: None

o tinmtich i sl

i
1 PRODUCT APPLICATION CONDITIONUS THICCESS TIME & DATE
! COAT FRODUCT CODES BATCH 4 METHOD RM(°r) sR B, (ins.) APPLIED
: 1 NUTEC 118 1310/1556/1312 Squeegee 76°/59% . 4,4/77
Base/Cure/Fill
2 NUTEC 11 1313/1314 5
Base/Cure Squeegee 747/5¢6% . 4/6/77
3 REACTIC 1201  7497/7434 spray 82°%/4e . 4/11/77
Base/Cure
Q‘ e NUZTEC #11S NJTEC 811 | REACTIC #1201
» [Minimun Thickness | Brocmed Surface ~510-.018in| .003-.005 in. .003-.00% in.
Broomed Surface in.
Side Opposite = .015-.020 in. .010-.012 in.
imm Thickness .025-.03%
. ” Brocmed Surface in

Total Dry Film Thickness Range =~ .016 to .067 inches.

6. CURING CONDITI'NS: AMBIENT TRMP._ 0 %0 % sz, mumaormy 40788 N
MINIMUM CURE 11 SAYS
: 7. TEST PROCICURE: DBA - Bechtel CP-956
: §. TESTING PERFORMED 8Y: Oak Ridge National Laboratories CATE sTRMITTED 4/22/77
! ”~
ﬂ J

/

_
APPROVEDA A7 27
TEST REPORT NO. 175-1-77

12222

DATE:
PREPARZD BY: MZ,‘ M
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@ Manufacturer: Southern Imperial Analytical Chemistry Oivisicn
Oak Ridge National Laboratory
New Orleans, A Date:____5-31-77

System Identification: Steel X_Concrete B8lock
118/11/1201

DBA Test Results:
ORNL Master Analytical Manual Method No. 2 0922;

Bechte! Corp. Spec. No. CP-956;
ORNL Log Book No. A 7562; 4-29-7

Sample No. DBA Phase . Comments™~
*2373 spray Coatings intact; no defects, all sides.
*2374 spray Coatings intact; no defects, all sides.

QJL_MWM—M

2376 spray Coatings intact; fi 11 si

7 ’\) *Irradiated. +*(SA) = sand blast; (SH) = shot blast; (GR) =grit blast.

r‘ 3 . f -
Evaluated N Q{:‘&‘—_%’__ Approvedw—

e ————
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Manufacturer: Southern Imperial Analytical Chemistry Divisicn
Oak Ridge National Laberatory

New Orleans, LA Date: 5-31-77

System Identification: Steel Panel X Concrete Block
118/1171201

Radiation Tolerance Test Results:

ORNL Master Analytical Manual Method No. 2 0921;
Bechtel Corp. Spec. No. CP-951;
ORNL Log Book No. A 7562; 4-29-7

Initial Dose Rate:__1.55-1.8 x 107 rads/hr
Test Conducted [n: X air_ water

Cumylative Dose Rate: Comments

le No. 1 X 10° rads 1 x 10* rads
2373 ati intact; n facts.
2374 Coatings intact; no defects.

Additional Comments:

” Bl AL
Evaluated ,Q Q@*}s@

— - =
Approved _[‘ Z: éwéz




Manufacturer: Southern Imperial Analytical Chemistry Division
Qak Ridge National Laberatory

. New Orleans, LA Date: 5-31-77
“

Table 1. DBA Solution Composition, Distilled Water.

0.28 M boric acid (3,000 ppm boron)
4 0.064 M sodium thiosul fate
Adjusted to pH 9.5 with sodium hydroxide

Table 2. DBA Test Conditions.

Time Temperature (°F) Pressure (psig) Comments

i Start 170 - Autoclave preheated.
| @ 20 seconds 340 70 (10 sec) Steam injected.
5 6 hours 340 70 Pressure maintained
f by relief valve.

20 seconds 220 30 Spray solution added
| at 75°F.
| 20 minutes 220-250 0

4 days 250 30 ’

20 seconds 170 . =18 Fresh spray solution

added at 75°F after
draining autoclave.

25 minutes 170-200 10
3 days 200 10
End of test ‘

ORNL Log Book No. A7562; 4-29-7,

Y (
) Evaluated

Approved
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T :AS UTILITIES SERVICES INC P
CPPA - #7387
- George Bentinck / OFFICE MEMORANDUM — : i |
O 1o Richard Curtise -- QA/Site Surviellance Glen Rose. Texas ___Ovember 14, 1980
Subject ___SOUtnern Imperial Test Report #175-1-77

COMANCHE PEAK STEAM ELECTRIC STATION —

§

3 \ ECEIV
Please find attached Southern Imperial Test Report #175-1-77 concerning E e
DBA testing of the coating system Nuter #115/11/1201.

Please advise if further information on this system is needed.

///ZM/ (bl

‘Mark Weils
Coatings Eng.

O g
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TECHNICAL REPORT

NUMBER

#495-861

TITLE
Nutec 11S§/Nutec 1201
Nutec 11S/Nutec 11/Nutec 1201
Radiation Tolerance,
Design Basis Acci$55§ Testing (ORNL)

|

|

|

|

|

Company Knowledge
CUSTOMER

\

i

Submitted by: Gerald E. AZ?;ld ‘
ApprRRese By 2 d- |

Date: June 10, 1981
SOUTHERN IMPERIAL COATINGS CORPORATION, INC

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

The purpose of this test is to evaluate the performance of Nutec
115 applied at film thicknesses of .020-.115" under design basis
accident conditions specified for the South Texas Project. The
effects of various mixing techniques and compressed air cleaning
are also studied.

BACKGROUND:

The six test specimens were included in the South Texas Project

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

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

SUMMARY :

All six specimens exhibited no defects when subjected to the STP
design basis accident conditions (291°F., 70 PSIG). Two of the
specimens were irradiated to 2x10® rads; radiation tolerance was
excellent.

PROCEDURES:

Concrete coupons, measuring 2xé4x2",' were coated as described in
the attache¢ panel preparation sheets. On coupons A32,A34, and
A38, Nutec 118 was applied at various film thicknesses and in 1-3
coats. Some faces alsc received a tight coat of Nutec ll.

Coupons A78,A83, and A85 were coated with Nutec 11§ and Nutec 1l
which had either been hand mixed with a spatula or with a Cowles
. mixer. One face of each coupon received no Nutec 11. Therefcre,
the coupons in both sets represent both the Nutec 115/11/1201 and

the Nutec 115/1201 system.

The test specimens were submitted to Oak Ridge National Laboratories.
Coupons A32 and A83 were irradiated to 2x108 rads; all coupons

were DBA tested per the South Texas requirements, with maximum
temperature and pressure, of 291°F. and 70 PSIG, respectively.

(See attachment summary)

Refer to the attached ORNL statement for a description of the
tests performed.

RESULTS:

Refer to individual ORNL results sheets. DBA

Coupon No. Irradiation Results
Al2 Yes No defects
A4 No o
Al8 No "
A78 No i
A83 Yes *

A85 No »



Technical Report #495-81

CONCLUSION:

At the LOCA conditions simulated in this test, the Nutec
concrete system performed satisfactorily:

A)
B)
C)

D)
E)
F)
¢)

Without Nutec 11 (Nutec 11S5/1201)
At Nutec 11S thicknesses of .020-.070" (one coat)

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

At Nutec 11 thicknesses of 1001~-.010"
At Nutec 1201 thicknesses of .003-.012"
Regardless of dispersion speed (mixing)

Over various prepared surfaces

The date demonstrates that both the 115/11/1201 and 115/1201
systems met the acceptance criteria of ANSI N5.12 and ANSI
N101.2, when subjected to a radiation exposure level of
2x108 rads and DBA conditions of 291°F and 70 PSIG.

This report should be reviewed in conjunction with Imperial's
technical report #505-81, which describes the results of a second
DBA test series on the Nutec concrete coating system.




SUMMARY OF TEST PROCEDURES

Max.
Coupon # Surface Prep. System DFT Lad. Levels Comments
(Mils)
A2 115/1201 70 (115) | 2x10° rads
115/1158/1201 60 (118)
A 34 Broomed surface 118/1201 25 (118) | No radiation
was abrasive 115/11/1201 40 (118) .
blasted; all 118/115/1201 115 (118)
other surfaces 118/118/118/11/120Y 75 (11S)
were stoned follow=-
A 38 ed by compressed 118/11/1201 45 (11S) | No radiation
air cleaning. 118/118/11/1201 70 (118)
118/118/1201 70 (118)
A 78 115/11/1201 30 (118) |No radiation | #11S & #11
10 (11) were hand
Broomed surface 12 (1201) mixed.
was abrasive 2
488 |blasted; all 115/11/1201 30 (115) |2x10° rads | #11s & #11
other surfaces :
i s 12 (11) were hand
brushed follow=~ 12 (1201) nixed.
ed by compress~-
A 85 - 8 11§/11/1201 30 (118) |No radiation |#11S and #11
ed air cleaning. 10 (11) stvé sinbd
12 (1201) on a Cowles
dissolver.




L
b . L




Manufacturer: Imperial Analytical Chemistry Division
Oak Ridge National Laboratory
New Orleans, Louisiana Date: May 26, 1981

REPORT OF IRRADIATION AND DBA TCSTING

The irradiation and design basis accident (DBA) tests are conducted,
respectively, in accordance with Bechtel Corporation specifications CP-95]
and CP-956 in Standard Specification Coatings for Nuclear Power Plants (or
with modifications as noted 1In Table 2, DSA test conditions). The tesls are
designed to meet specifications set in both ANSI report N 101.2-1972,
Protective Coatinags (Paints) for Light Water Nuclear Reactor Cont2inment
Facilities, and N 5.12-19/4, Protective (oatings {Paints) for the Nuclear
Tndustry. The DBA test spray solution and the test conditions are 1isted
Tables i and 2. After both the DBA and irradiation tests, coatings are
examined for signs of chalking, blistering, cracking, peeling, delamination,
and flaking, according to ASTM standards where applicable. Al1 test panels
are returned to the coating manufacturer.

The irradiation tests are run using a spent fuel assembly, removed from
the High-Flux Isotope Reactor at ORNL, as the source of radiation. These
fuel assemblies are stored under 20 ft of demineralized water. The fuel is
93% enriched U-235 as U30g combined with aluminum. The spent fuel as-
semblies are removed after each 23-megawatt-day period,. Irradiation 1is
done using the gamma energy from acgumulated mixed fission products. This
more readily simulates conditions around a reactor than does a cobalt
source. Also, the higher gamma activity affords shorter irradiation time to
achieve accumulated doses. The dosg rate four days after removal of a fuel
assembly from the reactor is 1 x 10° rad/h.

The fuel assembly it 20 in. high. A 20-ft-long, 2-1/2-in.-diameter
pipe, with one end capped, is used for air irradiation tests. The capped
end is lowered into a 4-in. opening at the center of the fuel assembly. The
open end, above water level, is covered with an 0-ring-sealed flange to
which is attached a steel cable and an air outlet hose. The air inlet 1is
located at the bottom of the pipe. Test specimens are connected to the
bottom of the cable and lowered into the radiation field. Also at the
center of the fuel assembly is a stainless steel-clad cadmium tube used as 2
neutron absorber. This prevents contamination of the test specimens by

g —
Approved A . ré_éf;—;/qﬁi./¢=*\




Manufacturer: Imperial Analytical Chemistry Division
Oak Ridge National Laboratory
New Orleans, Louisiana Date: May 26, 1981

ORNL Log Book No. _A9675, A5-5-1

Table 1. DBA solution composition, distilled water

Reagent Concentration
Boric acid, H3BO: 0.28 ¥
Sodium hydroxide, NaOH Required to adjust pH to 9.5

Table 2. DBA test conditions

Temperature Pressure

Time (°F) (psig) Comments
Start 150 ' Autoclave preheated.
10 min 150-291 Steam injected at 260°F.
20 min 291 70 Pressure maintained by relief valve.
45 min 291-¢60
80 min 260 39 Pressure adjusted with Nj.
120 min 260-220
180 min 220 20
210 min 220-160
21 h 160 5
10d 125 2 Placed in fresh spray solution in

constant temperature bath.

EvaluateZZ{A/ "//{/‘f.,//

Approved /( 77__1//

End of test







TEST PANEL PREPARATION DATA

.. ODUCT TO BE TESTED: s0pi’ 118/Mutac 1208 — oos woa

.« TYPE SUBSTRATE: Concrete " Size: 2 x 4 x 2
i. SURFACE PREPARATION (Describe): _Carborundum stone used to remove high lights and loose

particles; broomed surface blast swept to remove efflorescence. Cleaned with 100 psi com=_

pressed air

PRODUCT DATA: SAMPLE NO.(s): _A-32

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

e

PRODUCT APPLICATION CONDITIONS THICKNESS TIME 6 I
COAT PRODUCT CODES BATCH ¢ METHBOD R/M(°F)ZR.E. (ins.) APPLIE
Nutec 118 2519/2530/2517 Squeegee 66°F/53% * 2/4/81
3:00 p.¢
Nutet 118 2519/2530/2517 Squeegee 60°F/85% k& 2/5/81
9:00 a.r
Nutec 118 2519/2530/2517 Squeegee 64°F/55% did 2/9/81
9:30 a.r
Nutec 1201 9772/1959 Spray 73°F/52% kkkkk 2/16/81,3:
FILM THICRNESS TOP VIEW (
(ics.) 118 * 118 *% 118 k% 11 #wdx 11201 *wwds COUPON
Side 1 max. { .060~.070 003-.00% "o
4 2
Side 2 min. | .040-.050 .003-,005 1
Side 3 .010-.020 _ 1.030-.040 ,003-,009 P
Numbered anc
side & .010-.020 _ }.030-.040 .003-.005 _J broomed suri

TOT.L DRY FILM TEICKNESS RANGE - Side 1.063-.075 ' Side 3 .043-.065
Side 2.043-.035 Side &4 .044-.074

~URING CONDITIONS: AMBIENT TEMP. _ 70-80 °F REL. HUMIDITY 45-65 b4
MINIMUM CURE 7 DAYS
T PROCEDURE: DRA and Rad

DATE SUBMITTED 4-28-81
- 7

TEST REPORT NO. 495-81

TESTING PERFORMED BY: ORNL

- e S T —————— — — - i ——



TEST PANEL PREPARATION DATA

. JDUCT TO BE TESTED: Nutec 11S/Nutec 11/Nutec 1201 Nutec 11S/Nutec 1201

. TYPE SUBSTRATE: Concrete

Size: 2 x & x 2

. SURFACE PREPARATION (Describe):

particles; broomed surface blast swept to remove efflorescence.

pressed air

Carborundum stone used to remove high lights and loose
Cleaned with 100 psi com-

PRODUCT DATA: SAMPLE NO.(s): A- 34
. DATE AND TIME CURING COMPOUND OR PRIMER APPLIED: N/A
PRODUCT APPLICATION CONDITIONRS THICKNESS TIME & D
QAT PRODUCT CODES BATCH { METHOD R/M(°F)ZR.E. (ins.) APPLIE
Nutec 118 2519/2530/2517 Squeegee 66°F/532 * 2/4/81
3:00 Pt
Nutec 118 2519/2530/2517 Squeegee 60°F/85% *% 2/5/81
9:00 a.m.
Nutec 1185 2519/2530/2517 Squeegee 62°F/55% *kk 2/9/81
9:30 a.m
Nutec 11 2476/2102/2444 Squeegee 62°F/43% *dkkk 2/13/81,2:(
Nutec 1201 977271959 Spray 73°F/52%2 fadadad ot 2/16/81,3:(
FIILM THICKNESS TOP VIEW O
(1‘.0) 118 * 11 sk 11€  *%k* 11 *Rekk £01 sk kkk ";om
side 1 | min. {.020-.025 .003-.005 ™3
side 2 .025-.040 .001-.004 | .003-.003 ; ’
' . |
side 3 Max. | .025-.035 .030-.040 .030-.040 |.001-.004 | .003-.005 Z)
Numbered and
Side & .020-.035 .030-.040 .003=.005 broomed surf.
TOTAL DRY FILM TEICKNESS RANGE - Side 1 .023-.030 Side 3 .086-.124
Side 2 .029-.049 Side &4 .053-.080
URING CONDITIONS: AMBIENT TEMP. 70-R0 *F REL. HUMIDITY 45-65 z
MINIMUM CURE 7 DAYS

£¢  ROCEDURE:

ESTING PERFORMED BY:

DBA

ORNL

TEST REPORT NO. 495-81

DATE SUBMITTED 4-28-81

wrsovm_Jiulll, & el

—_—




. JDUCT TO BE TESTED:
. TYPE SUBSTRATE:
. SURFACE PREPARATION (Describe):

TEST PANEL PREPARATION DATA

Nutec 11S/Nutec 11/Nutec 1201 , Nutec 11S/Nutec 1201

Concrete

Size: 2 x4 x2
Carborundum stone used to remove high lights and loose

particles; broomed surface blast swepr . to remove efflorescence. Cleaned with 100 psi com-

pressed air

. PRODUCT DATA: SAMPLE NO.(s): _A- 38
. DATE AKD TIME CURING COMPOUND OR PRIMER APPLIED: N/A
PRODUCT APPLICATION CONDITIONS THICKNESS TIME & D.
‘0AT PRODUCT CODES BATCE ¢ METHOD R/M(°F)XR.E. (ins.) APPLIE
Nutec 118 2519/2530/2517 Squeegee 66°F/532 * 2/4/81
3:00 P+
Nutec 118 2519/2530/2517 Squeegee 60°F/85% *k 2/5/81
9:00 a.m
Nutec 118 2519/2530/2517 Squeegee 62°F/55% Rkk 2/9/81
9:30 a.m
Nutec 11 2476/2102/2444 Squeegee 62°F/43% ek 2/13/81,2:t
Nutec 1201 9772/1959 Spray 73°F/52% Rk diek 2/16/81,3:(
FILM THICRNESS TOP VIEW O
(ins.) 118 * 118 %% 118 *k% 11  *kkx  []120] kkkkx COUPON
Side 1 min. .030-.045 .001-.004 .003-.005 "3
4
Side 2 max. .025-.030 .030-.040 .001-.004 .003-,005 .
1
side 3 .025-.030 .030-.040 .003-.005 ~
Numbered and
side & .025-.030 .030-.040 .003=.005 | broomed surf.
TOTAL DRY FILM THICKNESS RANGE - Side 1 .034-.054 "Side 3 .058-.075
Sige 2 .059-.079 side 4 .058-.075
'URING CONDITIONS: AMBIENT TEMP. _ 70-80 _°F REL. HUMIDITY 45-65 4
MINIMUM CURE 7 DAYS

"E’ °ROCEDURE:

TESTING PERFORMED BY:

DOBA

ORNL

DATE SUBMITTED «4-28-81

APPROVED ﬁEZé;‘AQZ C/féﬁzz’“géﬁ:

TEST REPORT NO. 495-81




1.

3.

TEST PANEL PREPARATION DATA

PRODUCT TO BE TESTED: Nutec llS/Nutec 11/Nutec 1201, Nutec 11S5/Nutec 1201

TYPE SUBSTRATE: Concrete SIZE: 2"z 4" x 2"

SURFACE PREPARATION (Describe): Blast swept on broomed surface to remove efflorescence:

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

loose concrete.

i. PRODUCT DATA: SAMPLE NO.(s): A-78
3. DATE AND TIME CURING COMPOUND OR PRIMER APPLIED
PRODUCT : APPLICATION CONDITIONS THICKNESS TIME & DA
2CAT PRODUCT CODES BATCH # METHOD R/H(OF)\R.H. ‘ (ins.) APPLIE
Nutec 118* 2519/2086/2516 squeegee 71/73 See below 3-27-81
Nutec 11* 2476/2683/2444  squeegee 73/64 " 4-2-81
Nutec 1201 2606/2607 spray 69/51 " 4--81
~ TOP VIEW C
TOTZ FT
FIix THEE:ESS Nutec 118 Nutec 11 Nutec 1201 R}:f:;? COUPON
Side } .020-,030 .006=-.010 .008-,012 .034-.052 '-—3—-w
Side 2| Min, 020-.030 .008-,012 .028-,042 , 2§
Side 3[ . .020-.030 .006-.010 .008-.012 .034~-,052 I % ’
Side 4 .020-.030 .006-.010 .008-,012 .034-.052 Numbered arn
= broomed surfac
. CURING CONDITICNS: AMBIENT TEMP. 65-80 o? F=L. BUMIDITY 45-90 %
MINIMUM CURE 7 DAYS
. TEST PROCEDURE: DBA
. TESTING PZRFORMED BY: ORNL DATE SUBMITTED 4-28-81
*Hand mixed

APZROVED: M /-M

TEST REPORT NO: 495-81




TEST PANEL PREPARATION DATA

l.. PRODUCT 70 BE TESTED: Nutec 11S/Nutec 11/Nutec 1201 , Nutec 11S/Nutec 1201

2. TYPE SUBSTRATE: Concrete

Szz: 2" x 4” x 2.

3. SURFACE PREPARATION (Describe): Blast swept on broomed surface to remove efflorescence;

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

loose concrete.

SAMPLE NO.(s): A=-83
CURINC COMPOUND OR PRIMER APPLIED N/A

. PRODUCT DATA:
3. DATE AND TIME

PRODUCT APPLICATION CONDITIONS THICXNESS TIME & DA
SOAT  PRODUCT CODES BATCH # METHOD R/M(°F)SR.E. * (ins.) APPLIE
Nutec 118* 2519/2086/2516 squeegee 71}73 See pelow 3-27-81
Nutec 119 2476/2683/2444 sgueegee 73/64 " 4-2-81
Nutec 1201 2606/2607 spray 69/51 = 4-6-81
TOP VIEW C
e TOTAL DFT
FINE SRRSO  wotec 11 Nutec 11 Nutec 1201 RANGE COUPON
Side 1 .020-.030 ,006-,010 008-.012 .034-.052 rT‘
Side 2{ min. .020~-.030 . 008-.012 .028-.042 1| 2
Side 3 ] .020~-.030 .006-.010 .008~,012 .034-.052
Side 4 .020~,030 .006-.010 .008-.012 .034-.052 Numbered anc
- broomed surfac
. CURING CONDITICNS: AMBIENT TEMP, 65-80 o? L. HUMIDITY 45-90 %
MINIMUM CURE 7 DAYS
. TEST PROCEDURE: DBA / Radiation Tolerance
. TESTING PZRFORMED BY: ORNL DATE SUBMITTED 4-28-81
*Hand mixed

APPROVED: /v/v.% C-ﬂ%ﬂ—&’z

TEST REPORT NO: 495-81




l.. PRODUCT TO BE TESTED:
2. TYPE SUBSTRATE:
3. SURFACE PREPARATION (Describe): Blast

remaining faces wire brushed and blown

TEST PANEL PREPARATION DATA

Nutec 11S/Nutec

11/Nutec 1201 , Nutec 11S/Nutec 1201

Concrete

512: 2nx4ﬂx2"

swept on broomed surface to remove efflorescence;

down with 100 psi compressed air to remove dust and

locse concrete.

s. PRODUCT DATA:
S5. DATE AND TIME

SAMPLE NO. (s):

A-85

CURING COMPOUND OR PRIMER APPLIED

PRODUCT APPLICATION CONDITIONS  THICKNESS TIME & DA’
30AT  PRODUCT CODES BATCH # METHOD  R/M(PF)MR.E. '  (ins.) APPLIE:
Nutec 11s* 2519/LN138-17-2 sgueecee 71/73 See below 3-27-81
Nutec ad® 2476/LN138~-17-1 squeegee 73/64 4 4-2-81
Nutec 1201 2606,/260 spray 69/51 " 4-6-81
~————r TOP VIEW C
TESS TOTAL DET
o : Nutec 11§ Nutec 11 Nutec 1201 RANGE COUPON
Side 1 .020~.030 . 006-.,010 .008-.012 .034-,052 ‘—3—
Side 2, min. .020-.030 .008-.012 .028~,042 2
side 3! . .020-.030 .006-.010 | .008-.012 .034-,052 I i
side 4 .020-.030 .006-.010 | .008-.012 .034-,052 Numbered ané
- ' broomed surfac
. CURSNG CONDITICNS: AMBIENT TEME. 65-80 °F HUMIDITY  45-90 %
MINIMUM CURS 7 DAYS

. TEST PROCEDURE:

DBA

. TESTING PERFORMED BY:

*Cowles Mixed

ORNL

DATE SUBMITTED

TEST REPORT NO:

4-28-81

APPROVED: ‘:ﬁﬁé:ueZL CKICZZZihfzz——

48581







OAK RIDGE NATIONAL LABORATORY

OPERATED BY
UNION CARBIDE CORPORATION
NUCLEAR DIVISION

=2

POST OFFICE BOX X
OAK RIDGE, TENNESSEE 37830

May 26, 1981

Mr. Gerald E. Arnold

Technical Representative
Imperial Professional Coatings
P.0. Box 29077

New Orleans, Louisiana 70189

Dear Jerry:

Enclosed are the test results on your recently submitted
specimens.

1f we can be of further assistance, please feel free to
ca’l on us. '

Sincerely yours,

LTt

L. T. Corbin, Section Head
Analytical Chemistry Division

LTC: dmw

Enclosures



Manufacturer:  Imperial Analytical Chemistry Division
Oak Ridge National Laboratory

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

115/1201

RADIATION TOLERANCE TEST

ORNL Master Analytical Manual Method No. 2 0921; Bechtel Corpo ution
Specification No. CP-951; ORNL Log Book No. A9675 A5-5-1 .

Initial dose rate: 1.0 x 107 _rad
Test conducted in:__ x air water

Sample No. Cumulative dose Test results

A-32 2 x 108 rad Coatings intact, no defects.

| Evaluated /Z/{,\,.( //1 //

/ﬁﬂr‘&
Approved IZL




Manufacturer:  Imperial Analytical Chemistry Division
Oak Ridge National Laboratory

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

ORNL Master Analytical Manual Method No. 2 0922.
ORNL Log Book No. A9675, _AS5-5-1

Sample No. DBA phase Test results
A-32 spray* Coatings intact, no defects, all areas.
A-34 spray Coatings intact, no defects, all areas.
A-38 spray Coetings intact, no defects, all areas.
*Irradiated.

241 sl

e /
Approved 4«-@_




Manufacturer: Imperial Analytical Chemistry Division
Oak Ridge National Laboratory
New Orleans, Louisiana Date: May 26, 1981

SYSTEM IDENTIFICATION Steel panel x Concrete block
115/11/1201

RADIATION TOLERANCE TEST

ORNL Master Analytical Manual Method No. 2 0921; Bechtel Corporation
Specification No. CP-951; ORNL Log Book No. A9675, AS5-5-1 .

Initial dnse rate: 1.0 x 107 rad

Test conducted in: x aiw water
Sample No. Cumulative dose Test results
A-83 2 x 108 rad Coatings intact, no defects.

Evaluated/_‘.z»{ / //{ZLI L
L_ 7 /' /,/7'
Approved ,4 i ,f43 /7é=—;—'




Manufacturer:  Imperial Analytical Chemistry Division

. Oak Ridge National Laboratory
New Orleans, Louisiana Date: May 26, 1981
SYSTEM IDENTIFICATION Steei pane) x Concrete block
115/11/1201
DBA TEST

ORNL Master Analytical Manual Method No. 2 0922.
ORNL Log Book No. A9675, AS5-5-1

Sample No. DBA phase Test results
A-78 spray Coatings intact, no defects, all areas.
A-83 spray* Coatings intact, no defects, all areas.
A-85 spray Coatings intact, no defects, all areas.
*Irradiated.

Evaluated

v: -~ ’Z -7 Vd
Approved L T . [ivm Lepoe




Ta¥=4201
06/22/84

Allegation No. 12

If paximum limits are used, paragraph 4.3.1.2 of Procedure Number CCP-40,

Rev. 5., allows a 102 mil thick coating system for 11S/1201/11S8/1201. 1s this
syster thickness qualified, for example for environmental (irradition) conditions
and DBA conditions, under ANSI 101,2-1972?

Evaluation of Validity

This allegation, which relates to a repair procedure invelving limited total
surface area, is addressed in our response to Allegation Number 1. Additiomally,
data developad by Imperial (See Test Report No. 495-81, attached) includes the
results of irradiation and DBA tests of systems similar to those listed in
Allegations No. | and No. 12. The coatings thicknesses tested range from 10 to
115 mils. All systems tested met DBA requirements. The systems subjected to
irradiatzion were at film thicknesses of 10, 12, 30, 60 and 70 mils. These were -
unaffected by irradiation. In view of the limited areas involved and the
available data, this allegation is without technical significance.

Safety Significance

None

Generic nglicationa on Ocher Svstems or Contractors

Not applicable
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TECHNICAL REPORT

NUMBER
#495-81

TITLE

Nutec 11S5/Nutec 1201
Nutec 11S/Nutec l1l/Nucec 1201
Radiation Tolerance,
Design Basis ““i’&i Testing (ORNL)

Company Knowledge
CUSTOMER

Submirted by: Gerald E.

Date: June 10, 1981

SOUTHERN IMPERIAL COATINGS CORPORATION, INC.
P. 0. Box 29077. e New Orieans. Lowsana 70189
Phone: (504) 2541433
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The purpose of this test 15 to evaluate the performance of Nutec
115 applied at £film thicknesses of .020-.115" under design basis
accident conditions specified for the South Texas Project. The
effects of various mixing technigues and compressed air cleaning
are also studied.

BACRKGROUND:

The six test specimens were included in the South Texas Project

test to generate data on Nutec llS at £ilm thicknesses higher than
the currently qualified 35 mil., maximum DFT imposed in Serviee

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

SUMMARY :

All six specimens exhibited no defects when subjected to the STP
design basis accident conditioms (291°F., 70 PSIG). Two of the
specinmens were irradiated to 2x10° rads; radiation tolerance was
excellent.

PROCEDURES:

Concrete coupous, measuring 2x4x2",' were coated as described in
the attacheC panel preparation sheets. On coupens A32,A34, and
A38, Nutec 11S wvas applied at various film thicknesses and in 1-3
coats. Some faces alsc received a tight coat of Nutec 1l.

Coupons A78,A83, and ABS5 were costed with Nutec 115 and Nutec 11
which had either been hand mixed with a spatula cor with a Cowles

., mixer. One face of each coupon received nmo Nutec ll. Therefore,

the coupons in both sets represent both the Nutec 115/11/1201 and
the Nutec 11S5/1201 syste=m.

The test specimens were submitted to Oak Ridge Natiomal Laboratoriess.
Coupons A32 and AB3 were irradiated to 2x108 rads; all coupons

were DBEA tested per the South Texas ~equirements, with maximum
temperature and pressurs, of 291°F. anc 7" PSTC, respectively.

(See attachment summary)

Refer to the attached ORNL statement for a description of the
tests performed. '

RESULTS:

Refer tc individual ORNL results sheets. DBA

Coupon_Ne. Irradiation Results
A32 Yes No defects
m k LU
A38 No "

A78 Ro -

AB3 Yes .

ABS Ko -
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CONCLUSION:

At the LOCA conditions simulated in this test, the Nucec
concrete system performed satisfactorily:

A)
B)
¢

D)
E)
F)
G)

Without Nutec 11 (Nutec 11S5/1201)
AC Nutec 115 thicknesses of .020-.070" (cme coat)

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

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

The date demonstrates that both the 115/11/1201 and 11S/1201
systems met the acceptance criteria of ANSI N5.12 and ANSI
N101.2, when subjected to a radiation exposure level of
2x108 rads and DBA comditioms of 291°F and 70 PSIG.

This report should be reviewed in comjunctiom with Imperial's
technical report #505-81, which describes the results of a second
DBA test serier on the Nutec concrete coating system.



SIMMARY QF TEST PROCEDURES

) TV
Max. '
Coupon # Surface Prep. Svsten DFT Lﬂ Levels Couments
(Mils)
A 32 115/1201 70 (115) | 2x10° rads
118/11s8/1201 60 (118)
A 3 Broomed surface 118/1201 25 (11S) | No radiation
vas abrasive 118/11/1201 &0 (118)
blasted; all 118/118/1201 1S (118)
other surfaces 11S/118/118/11/1201U 78 (11S)
were stoned follow-
A 38 ed by compressed 11s/11/1201 45 (11S) {No radiatiom
air cleaning. 118/118/11/120Y 70 (118)
11s/118/1201 70 (118)
A 78 118/11/1201 30 (11S) |No radiatiom |#11S & 711
. 10 (11) were hand
Broomed surface 12 (1201) mixed.
was abrasive i
Y., agy |biasted; all 118/11/1201 30 (118) |2x10° rads |f11S & 411
ot other surfaces 10 (1)
were hsand
ee e 12 (1201) zixed
brushed follow- §
ed by compress~
A 85 118/11/1201 30 (11S) |No radiation |#11S and f11
o a5 Sdamaee-. 20 (11) vers mized
“ 12 (1201) ‘on a Cowles
dissclver.




..u.J : .‘d/
R o

e ————




N’

Manuf acturer: Imperial Analytical Chemistry Division
Dak Ridge National Laboratory

New Orleans, Louisiana . Date: May 26, 1981

REPORT OF IRRADIATION AND DBA TESTING

The irradiation an¢ design basis accident (DBA) tests are conducted,
respectively, in accordonce with Bechtel Corporation specifications CP-951
and CP-956 in Standard Specification Coatinas for Nuclear Power Plants (or
with modifications &s noted n 1able ¢, UBA LEst conoitions). The tests are
designed to meet specifications set in both ANSI report N 101.2-1972,
Protective Coatings (Paints) for Light Water Nuclear Reactor Containment
Facilities, anc D 5.12-!571. Protect ve Loatinas (Paints) for the NUC lear
Tnoustry. The DBA test spray SOIUL1On and the LEst CONGILiONs are [isted n
Tables i and 2. After both the DBA and irradiation tests, coatings are
examined for signs of chalking, blisterin,, cracking, peeling, delamination,
and flaking, according to ASTM standards wnere applicable. All test panels
are returned to the coating manufacturer. .

The irradiation tests are run using a spent fuel 2ssemoly, removed from
the High-Flux Isotope Reactor at ORNL, as the source of radiation. These
fuel assemblies are stored under 20 ft of demineralized water. The fuel is
93% enriched U-235 as U30g combined with aluminum. The spent fuel as-
semblies are removed after each 23-regawatt-day period,. Irradiation is
done using the gamma energy “om acpumulated mixed fission products. Th’s
more readily simulates conditions around a reactor than does a cobalt
source. Also, the higher gamma activity &ffords shorter irradiation time to
achieve accumulated doses. The dose rate four days after removal of a fuel
assemd 1y from the reactor is 1 x 10° rad/h.

The fuel assemdbly is 20 in. high. A 20-ft-long, 3-1/2-in,-diameter
pipe, with one end capped, is used for air irradiation tests. The capped

end is lowered into a 4-in. opening at the center of the fuel assemdly. The

open end, above water level, is covered with an O-ring-sealed flange to
which is attached a steel cable and an air outlet hose. The air inlet is
located at the bottom of the pipe. Test specimens are connected to the
bottam of the cable and lowered into the radiation field. 2's50 at the
center of the fuel assembly is a stainless steel-clad cadmium tube used as a
reutron absordber. This prevents contamination of the test specimens Dby

induced radiation.
. ¥ /
Evaluated L £t /{ﬂﬁ
A 4 / ’ . o-A'\

Approved




Manufacturer: Imperial Analytical Chemistry Division
Oak Ridge National Laboratory

New Orleans, Louisiana Date: May 26, 1981
N
ORNL Log Book Mo. A9675, AS.5.1
Table 1. DBA solution composition, distilled water
Reagent Concentrarion
Boric acid, H3B0: 0.28 ¥
Sodium hydroxide, NaOH Reguired to adjust pH to 9.5
Table 2. DBA test conditions
Temperature Pressure
T ime (°F) (psig) Comments
g Start 150 ' Autoclave preheated.
S 10 min 150-291 Steam injected at 260°F.
20 min 291 70 Pressure maintained by relief valve.
45 min 291-260 :
80 min 260 3 Pressure adjusted with N,.
120 min 260-220
180 min 220 20
210 min 220-160
2l n 160 5
10¢ 12§ 2 Placed in fresh spray solution in
constant temperature bath,
End of test
Evaluated /-J.[p./\ J /
7—- ¢ % .
. Approved l ’ /P’!/é-"’
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TEST PANEL PREPARATION DATA

(_UCT TO X2 TESTED: _gucni ine/Nucac 120% eswia
« TYPE SUBSTRATE: Concrete Size: 2 x 4L x 2
. SURPACE PREPARATION (Descride): _Carborundus stome used to remove high lighcs and lopse
particles, broomed surface blast swent to remove efflorescence. Cleaned wizh 100 pad come
presased air
. PRODUCT DATA: SAMPLE NO.(s): _A=32
: mmmmcmmmmm; N/A
PRODUCT APPLICATION CONDITIONS THICKNESS TDE & s
QAT FRODDCT  _CODES  BATCE 4  _METEOD == RMCHTE. _ (ios)  _AFRLIE
Nutec s 2519/2530/2517 Squeegse 66°F/532 A 2/4/81
3:00 p.®.
Nutef us 2519/2530/2517 Squeegee 60°F/852 = 2/5/81
9:00 a.m.
Rutec us 2519/2530/2517 Squesgee 64°F/552 il 2/9/81
. 9:30 a.m.
i’
Nutec 1201 9772/1959 Spray 73°F/522 e 2/16/81,3:0
Ful.! TEICRNESS TOP VIER OF
(ins.) 5 LI s 1S swe e RS A 20R0S COUPOR
Side 1 max. { .060=-.070 003-_00% _ “a
2
Side 2 min. | .040-.050 003~ _00% 3
.010-.020 . 930~ 040 003-_ Q0%
Side 3 2010-.020 122 Num. ered and
Side & | .010-.020 '.030-.040 003,005 | broome! surfa

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

URING CONDITIONS: AMBIENT TEMP. _7n.80
MINDMOM CURE

ST PROCEDURE:

A NG PERFORMED BY:

DA and

Side -2.043-.085
°F  REL. BIMIDITY _45-65 2

DAYS

Rad

Side & .044~.074

ORNL

TEST REPORT NO.

LAILZ STEIMITITED

4-28-81

Y

495-81




TEST PANEL PREPARATION DATA

| IOCT'TD T TYSTED: _ Wutee 11S/Wutes 11/Musec 1200 Werec 118/ Furee 312071

S

TYPY SURSTRATZ: Concrete eabs 2 3 4 < 2

SURZACY FREEPARATION (Descride): Carborundum stone used £o remove high lights and Jonee

particles; broomed surface blast swept to remove efflorescence. Sleaned wizh 100 ped com.
prassed air

FRODUCT DATA: SAMPLY HO.(s): 4~ 34

DATY AXD TIMF CURIRC COMPOUND OR PRIMER APPLIPD: N/A

PRODUCT APPLICATION CONDITIONS
QAT  PRODUCT  _CODES  BATCE 4 METEOD R/M(*PIZRE.

Rute:c s 2519/2530/2517 Squeegee 66°P/532

2/4/81
3:00 P+
Butac s 2519/2530/2517 Squaegee 60°F /852 2/5/81
9:00 a.z

s 2519/2530/2817 Squeegee 62°F/552 2/9/81
9:30 a.m

pa 2476/2102/ 244k S:qu“‘u 62°F/432 2/13/81,2:1

1201 $772/195% Spray 73°F/522 2/16/81,3:1

0P VIER @
11¢ s

.020-.025

.025=.040

Side 3 . | .025-.025 .030-.040 .030~. 040

Side & .020-.035 .030-.040

TOTAL DEY FILM TEICINESS RANGE - Side 1 .623-.030 ‘Side 3 .086-.124
Side 2 .025-.049 Side & .053-.080

URING CONDITIONS: AMBIENT TEMP.  yo.sn Y  REL. EDMOIDITY  is g

MIRDMIM CURE 7 DAYS

TST PROCEDURE: DBA

CRNL DATE SUEMITTED 4-28-8l1

TEST REPORT NO, 495-81

- - .




TEST PANEL PREPARATION DATA

DBA

,_WUST TO X2 TESTZD: _Wutee 11S/Wutee 11/Wutes 1201 . Butec 11S/Ruzec 120]
. TYPL SUBSTRATE: Comcreta Sizel 2. x 4 32
. SURPACY PEEPARATION (Describe): Carborundum stoue used to remove high lighwe and Jogse
parczicles; broomed surface blast swept to remove efflorescence. Cleaned w=sh 100 ped com-
arassed air
. PRODUCT DATA: SAMPLY NO.(s): _4- 38
.. DATE AND TIMZ CORING COMPOUND OR PRIMER APPLIND: _ K/A
PRODUCT APPLICATION CONDITIONS  THICKNESS TIME & D4
D4T  PRODUCT  CODES  BATCH 4 ~METEOD = RMCTIR.E. = —AFFLIE
Rutec 11s  2519/2530/2517 Squeegee 66°7/532 o 2/4/81
3:no P-B
Futec as 2519/2530/2517 Squeaegee 60°F/852 s 2/5/81
9:00 a.8.
Futec 11S  2519/2530/2517 Squeegee 62°F /5532 wewn 2/9/81
\ _} = 9:30 a.m.
_“ Futes n 2476/2102/2444 Squeeges 62°F/432 e 2/13/81,2:0
Nutec 1201 9772/1959 Spray 73°F/522 e 2/16/81,3:0
FILM TEICKNESS TOP VIES
(ins.) Als 10w  137c ews 11  sweww 11007 wwwws OUPCE -
gide 1 | min. .030=.045 .001-.004 | .003-.005 | 3
. side 2 | max. |.025-.030 .030=. 040 .001-.004 | .003-.00S . :
| —— e 1
Side 3 .025-.030 .030=.040 .003=. 005 ~
Side & .025-.030 .030~.04C .003%.005 | broomed surfar
TOUTAL DEY FIIM TEICKNESS RANGEZ - Side 1 .034-.054 'Side 3 .058-.07%
Side 2.059-.079 Side & .058-.07S
~ORTNG CONDITIONS: AMBIENT TEMP. _ 7080 _*?  REL. EDMIDIT _4iS5-¢ =
MINTMIM CURE 7 DAYS

QRNL

DATE SUBRMITTIED «4~28-81

r e rmromm m

APPROVED /Y
TEST REPORT NO. 495-81
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TEST PANEL PREFARATION DATA
B st T ————

I_Q-’m 70 BEX TESTED: Nutec 11S/Nutec 1l/Nutec 1201,
e= TYPL SUBSTRATE: Concrete SI=E: 2"x24"x2"
1. SURFACE PFEPARATION (Desc=ibe): Blast swept On bDrocmed surface to remove efflorescence:

tec 11S/Nutec 1201

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

4. PRODUCT DATA: SAMPLI NO.(s): A=78

5. DAST AND TIMZ CURING COMPOURD OR PRIMER APPLIED

PRODOCS APPLICATION CONDITIONS HIOQNESS THE & 32
AT PRODOCT copes BATCE ¢ _M=mEop  R/M(SFIAR.E. ¢ (ins.) APPLIX
Nutec 318* 2519/2086/2516 squeegee /73 See below 3=27-81
Nutec 1 2476/2683/2444  squeegee 73/64 - 4~2-81
Nutesc 1201 2606/2607 sSpray 69/51 . 4=6=81
atw
S on
TP VIEW ¢
_rm WW Nutec 11¢ Nutec 11 Nutec 1201 RANGE f . COUPCN
Side 1 .020=,030 .006=,010 .008-,.012 .034~,.052
Side 2! Main. | .020-.030 ~008-.013 ~028-,042 [ 3 &
Si 3 G .020=,030 .006=~,010 .008=-,012 .034= U223 l i {
Side 4 .020-.030 .006=,010 .008-.012 .034=, 052 Numbered an
- brocmed surfac
. CIxms c::x:gr:::.ns AMBIINT TEMP. §5=-80 °!‘ =.,. oIy 45-50 o
- -MINIMOM CORS 7 CAYS
- -T=ST PROCEDURE: DBA
- TESTIRG PERFCRMED BY: ORNL DATE SUBMITTID 4-28-81
*Hand mixed
S’ : ’,

TEST REPORT NO:

LG5=-81




TEST PANEL PREPARARTION DATRA
e e vt e e ettt . Bttt

-—

-,";
1.\¥RCDUCT TO BE TESTED: __ Nutec 1iS/Nutec 11/Nutee 1201 | Nucec 115 /Nuces 1201
2. TYPr STBSTRATE: Concrate SIZE: 2" x 4" x 2"

3. SURFACT PREPARATION (Desczibe): Blast swept on broomed surface to remove efflorescence:
femaining faces wire brushed and blown down with 100 psi compressed air o remove dust and

loose concrerte.
4. PRODUCT DATA: SAMPLE NO.(3): A=83
5. DATT AND TIME CURING COMPOUND OR PRIMER APPLIED

N/A

AFFLIQATION CONDITIONS THICNESS TDE & A

PRODOCT
D]z pRODOCT =, RxES _ommop R/MEOTIARE. ‘0 (ins.) APPLIz
Nutec Lise 2519/2086/2516  squeegee 71/73 See below 3-27-81
Nutec i1* 2476/2683/2444  squeeges 73/64 i 4-2-81
Nutec 1201 2606/2607 spray €9/51 . ¢ 681
'
\ .5
5 == I WHEPY~] We ViR o
ol Nutec 11§ Nutee 11 Nutec 1207 RANGE couran
Side 1| _Ezu:o _006=_010 008~ 012 .034=,082 3 [
Side 2! min. | .020-.030 .008-.012 L£28-.042 | 2
Side 3! " .020~.030 .006=.010 .2C8~-.012 .034-.082 L*_
Side 4 -020-.030 . 006=-.010 .008~.012 .034-.052 Kumbered and
. xeomed suzface
v« CURCNG CONDITIONS: AMBIENT TEMP. 65-80 °F R, FMISTTY  45-90 %

MINIMOM CURE 7 CAYS

- - TEST PROCEITRE: DBA / Radiation Tolerance

ORNL DATE SUBMITTED 4-28-81

. TESTING PIRFORED 2Y:

*Hand mixed

an/M

TEST REPORT NO: 495-81
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1 “$reooer T ET msTED.

Nutec 11lS/Nutec 11/Nutec

2« TYPE SUBSTRAYZ: Concretze SIZE:

2" 24" x2"

3. SURFACT PREPARATION (Desczibe): Blast swept on broomed surface to remove efflorescence:

remaining faces wire brushed and blown down with 100 psi comoressed air =o remove dust and

loose concrete.

4. PRODUCT DATA: SAMPLI NO.(s): A=85

S DAST AND TIME CURING COMPOUND OR PRIMER APPLIED

PRODOCY APPLICATION CONDITIONS  THICXNESS TIME & DA
AT  PRODOCT copes BATCE ¢ METHOD  R/M(STIAR.E. ‘_ (ins.) APPLIE
Nutec 18 2519/1N138-17=2 sgueegee 51/73 See Delow 3=-27=-81
Nutec e 2476/1N138-17-1 squeegee 73/64 * 4=2-81
Nutec 1201 2606/2607 spray 69/51 . 4=6=-81
(L
- TOP VIEW C
FE SpRRNS| ves 112 Nuzec 11 | wutee 1201 | courcs
Side P .020=,030 . 006= .0 v .008=,012 ,034-,052 f_l-
Side 2| =in. .020=.030 .008-.012 .028~,242 2
Side 3 > .020-,030 .006=.010 .008~-.012 .034~,0852 | i
Side 4 .020-.030 .006-.01) .008~,012 .034=.082 Numbered anc
: rocmed surfac
e CORCHG CONDITIONS: AMBIDNT T0MP. _£5-30 °r .=. EDODITY  45-90 \
O ) e .
'« - TEST PROCEDURE: DBA

DATE SUBMITTID 4-28-81

*Cowles Mixed - Al

. TESTING PERFORMED BY: ORNL

TEST REPOPT NO:

womovm, (ot L Loretin

A LWN-L]







OAK RIDGE NATIONAL LABORATORY
OPIRATED »v

UNION CARBIDE CORPORATION

e Nt RUCLEAR DIVISION
POST OFFICE BOX X
OAK RIDGE, TENMESSEE 37830
May 26, 1981
Mr. Gerald E. Arnold
Technical Representative
Imperial Professional Coatings
P.0. Box 29077
New Orieans, Louisiana 70188
Dear Jerry:
Enciosed are the test results on your recently submitted
specimens .
If we can be of further assistanc>, please feel free to
= call on us. '
Sincerely yours,
LI; :Eﬁ# X
L. T. Corbin, Section Head
Analytical Chemistry Division
LTC: dow
Enclosures
-’



Manufacturer: Imperial Analytice: Chemistry Division
Oak Ridge %ational Laboratory

2. New Orleans, Louisiana Date:___ May 26, 1981
NS
SYSTEM IDENTIFICATION _ __Steel panel _ x_Concrete block
115/1201
)
RADIATION TOLERANCE TEST
: ORNL Master Analytical Manual Method No. 2 0921; Bechtel Corporation
Specification No. CP-951; ORNL Log Book No. A9675, AS-5-1 .
¢ Initial dose rate: 1.0 x 107  rad
. Test conducted in: x air water
E . '
N~
‘ Sample No. Cumulative dose Test results
A-32 2 x 108 rad Coatings intact, no defects.

TER RN e

Evaluated



Manufacturer:__ Imperial X Analytical Chemistry Division
Dak Ridge National Laboratory

New Orlsans, Louisiana Date: May 26, 1981
SYSTEM JDENTIFICATION Steel panel x _Concrete block
115/1201
DBA TEST

ORNL Master Analytical Manual Method No. 2 0822.
ORNL Log Book No. AJ675, AS-5.1

Sample No. DBA phase Test results
A=32 spray* Coatings intact, no defects, all areas.
A-34 soray Coatings intact, no defects, all areas.
A-38 spray Coatings intact, no defects, all areas.
*Irradiated.

Euluatod
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Manufacturer: Imperial Analytical Chemistry Division
Oek Rigge National Laboratory

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

115/11/1201

RADIATION TOLERANCE TEST

ORNL Master Analytical Manual Method No. 2 0921; Bechtel Corporation
Specification No. CP-951; ORNL Log Book No. ASG75, AS-5-1 .

Initial dose rate: 1.0 x 107 rad
Test conducted in: X air water

Sample No. Cumulative dose Test results
A-83 2 x 108 rad Coatings intact, no defects.

Evaluated ’ Z




Manufacturer:  Imperial Ana'ytical Chemistry Division
Oak Ridge National Laboratory

- T New Orleans, Louisiana Date: May 26, 1981
S
SYSTEM IDENTIFICATION Steel pane!l x Concrete block
118/11/1201
: A TZST
: ORNL Master Analytical Manual Method No. 2 0922.
: ORNL Log Book No. A9675, AS5-5-1
Sample No. DBA phase Test results
' A-78 spray Coatings intact, no defects, all areas.
A-83 spray* Coatings intact, no defects, all areas.
A-8S spray Co9t1ngs intact, no defects, all areas.
[ =~
*|rradiated.

Approved 4 Lc / 4:.%




