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specific requirements

This DBA test also
stψulates specific
acceptance criteria ，
namely:

Peeling shall not be
permitted.

Delamination shall not
be permitted.

Cracking is not
considered a failure
unless accompanied by
delamination or loss of
adhesion.

Blisters shall be limited
to intact blisters which
are cαnpletely
surrounded by sound
coating bonded to the
surface.

which could compromise
engineered safety
systems

Working under the
guidance and direction of
a major power company
in the northeast ，a total of
32 test specimens
(representing 8 different
CeramAlloy systems)
were prepared in
accordance with ANSI
N512

They were then sent out to
a laboratory for nuclear
irradiation and
decontamination as per
ASTM D 4082 - 89 and
D 4256 - 89，respectively ，
sligh띠(modified at the
direction of the nuclear
plant's engineers so as to
conform to the plant's

with the rupture of high
energy pψing. The more
commonly recognized
accident conditions used
to evaluate coating
systems for primary
containment are the
LOCA (loss of coolant
accident) or main steam
pψe break.

This test method is
designed to provide a
uniform test to determine
the suitability of coatings
used inside of primary
containment of light-water
nuclear facilities under
simulated DBA conditions.

This ASTM test method
establishes the most up-
to-date procedures for
evaluating protective
coating systems test
specimens under
simulated design basis
accident (DBA)
conditions. Included in
this procedure are a
descrψtion of conditions
and apparatus for
temperature-pressure
testing ，conditions for
radiation testing ，and
procedures for preparing ，
examining ，and evaluating
the samples

This test is intended to
demonstrate that under
DBA conditions ，the
coatings will remain intact
and not become debris

DBA is a generic term for
anyone of a 떠milyof
accident conditions which
can result from postu 떠ted
events. These conditions
are generally associated

SUite 190，125 Baylis Road. Melville ，NY 11747-3800
TeL 516-755 → 0022 Fax 516-755-4088
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PALMER@ lNTERNATl 。NALl lNC. l

P. O. Box‘8，Worcester ，PA 19490

TELEPHONE:21~←584-4241 ·8α)'341~408

t

/

4η/95

To: Consolidated Edison，Indian Point
RE:Irradiation and DBA Testing on Ceramalloy CL+-CP+-CL+ System of
Palmer International

Panels were prepared in accordance to ANSI N512. These panels
were made of ASTM A36 type Carbon Stee l.Dimensions were 2" x 4" x 1/8"
and both comers and edges were rounded. The surface of the panels was
grit blasted with #14 angular grit Aluminum Oxide to a 2 mil profile and then
solvent cleaned with Acetone. The panels meet SSPC SP10 speCification of
suπ'ace preparation. The panels were ∞ated and cured a∞。rding to ANSI
N512 paragraph 7.4.

Two panels designated as F1 and F2 were iπadiated in accordance t。
ASTM 4082 -89. It was decided the panels would be subjected to a total
accumulative dose of.2.06 x 108 rads by Indian Point.Irradiation testing was
performed by Sterigenics. It was calculated that the front and ba다<of the
panels were exposed to a final dose range of 2.919 x 108 - 3.324 X 108 rads.
There was some discoloration and blistering of the panels. The blisters
were all intact.

Panels designated as F3 and F4 were run along side F1 and F2 for
DBA testing (ASTM 03911검9). Carboline peπ。rmed the DBA on the PWR
curve on all 4 panels. The a∞eptan∞criteria a∞。rding to ASTM .03911-39
is: no delamination ，peeling or era하<ing. If any blisters are present they
must be intact.All criteria were met.

싫씨짧~./'
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醫SteriGenics

April 6，1995

Roberta Body
Palmer International
P.O. Box 8
Worcester ，PA 19490

Re: trra.잉ia.tion of Nuclear Panels
Run #PAL 8500001

SteriGenlcs International Irradiated 16 panels aeccrding to the ASTM procedure 04082-89 ，
Standard Test Method for E유eets of Gamma Radiation on Coatings for Use In Light-Water
Nuclear Power Plants. The only exception to the procedure was that cell temperatures
exceeded 140 degrees ，but did not exceed 180 degrees during irradiation.

The source used for Irradiation was Cobalt-60 while the panels were suspended in air during
the irradiation pro∞ss.

꺼1e total accumulated dose re다uested by the customer was 2.06 x 10'. The materials that
were irradiated received the following listed dose:

Minimum Dose:
Maximum Dose:

29.19 kGy = 291.9 Mrads
33.24 k딩y • 332.4 Mrads

4당~L~
Roberta Moss
Customer Service Administrator

I，‘
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March 231 1995

To: File # PAL 8500001

From: Michael Pollock

Subj: Dosage ，Rate and Total

‘

Rate Determination was done by placing Dosimeters on the
Front and back of a Plate and a Block (if Applicable). This ~s
read after 30 minutes and the Hourly rate calculated.

Dose Rate - Front = 5.67 Mrads/hour
Back = 3.89 Mrads/hour

Time Batch in the Cell

Place = 43 hours

Flip = 22 hours
•

Total Dose

‘“-

The total dose is calculated by multiplying the time in the
cell prior to turning by both front and back rates plus the time in
the cell after turning by the same rates.

}’
Front (side A) (43 * 5.67) = 243.8

Back (side B) (43 * 3.89) = 167.2

Front (side B) (22 ~ 5.67) = 124.7
‘

Back (side A) (22 * 3.89) = 88.6

Front (side A) + Back (side A) 332.4 Mrads

Front (side B) + Back (side B) 291.9 Mrads

Final D。성 e Range = 291.9 - 332.4 Mrads
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DE RTMENT짧
April 10，199503184TESTING PROJECT: 묘ATE:

DATE OF GRADING: 3/24/95; 4/3/957 Days끄딘트iOneREPORT #:

Roberta BodyREQUESTED BY:7 DaysTOTAL DESIGN TEST DURATION:

LOCA Testing for Palmer International ，Inc.TITLE:

Palmer International. Inc.; Roberta Body; Yuly Korobov.REFERENCE:

Independent testing for Palmer International. Inc.PURPOSE:

Coated coupons supplied by Palmer Internationa l.Inc.
2· x 4· x 1/4· steel panels identified as:

SYSTEMS:

!
’
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Hl-F
Hl-B
H2-F
H2-B
H3-F
H3-8
H4-F
H4-B

Gl-F
Gl-8
G2-F
G2-8
G3-F
G3-B
G4-F
G4-B

Fl-F
Fl-8
F2-F
F2-8
F3-F
F3-8
F4-F
F4-8

F
f

B
F
f
검
F
f
검
F
f
검

-
-
12
2
3
3
4
4

E
E
E
E
E
E
E
E

Dl-F
01-8
D2-F
02-8
D3-F
03-8
D4-F
04-8

Cl-F
Cl-8
C2-F
C2-8
C3-F
C3-B
C4-F
C4-B

81-F
Bl-8
82-F
B2-B
83-F
B3-8
84-F
84-8

A l-F
A 1-B
A2-F
A2-B
A3-F
A3-B
A4-F
A4-B

Coupons were irradiated at Sterigenics International (irradiation handled by
Palmer International ，Inc.)

EXPOSURE:

Coupons were evaluated for the following coating defects (per ASTM
04082-89):

8listering
Ra앙κg
Delamination
Peeling

-
-
-
-

Chalking
Checking
Cracking

-
-
-

-

/
/
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Testing Project: 03184
Report: One，7 Days

April 10，1995
Page 2

EXPOSUR~: (Continued) /
/

307°F PWR LOCA Curve.

a. Time - Temperature - Pressure Conditions

‘

lime .. Temperature. of- Pressure，psig·

0-10 sec. 125-307 0-60
10 sec. to 2 hrs. 47 min. 307 60
2 hrs. 47 min. to 96 hrs. 250·~ 30 ，

96 hrs. to 7 days 200 10

• These are theoretical values. The data for the actual LOCA Curves are taken from the
chart recording for this test found on pages 22 and 23，Lab Book 519 .

•• Solution circulation started at 250°F.

b. Water chemistry

Boric acid (2，000 ppm boron) solution adjusted to pH 8.5 with
sodium hydroxide.

LOCA Gradino Procedure: Coupons were evaluated per ASTM 03911-89 within 4
hours after removal from the test chamber for the
following coating defects:

.
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-Coupons were photographed after irradiation prior to LOCA test，and again after LOCA

test by Carboline.

CONCLUSIONS: See Results.

값Lιaζ~ι
W!f繼舞ν/

Carl Braun
Senior Testing Technician
Testing/Analytical Department

Yuly Korobov
Manager
Testing/Analytical Depaπment
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GRADING AFTER LOCA TEST
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Standard Test Method for
Effects of Gamma Radiation on Coatings for Use in
Light-Water Nuclear Power Plants 1

This standardis issue잉 underthe fix혀 designationD 4D82; thenumberimm혀iatelyfoil。‘'1ngthedesignationindicates냐IeYe4Iof。ngm허 adoptionor. in thecase ofrevision.the)'e4Iof녀의 πvision.Anumberin∞renthesesindicatestheyearoflastreapproval.A
5upo.-rscriptepsilon(t)Indicatesan혀iton피 changesioeetheLastπ‘1일。nor πapproval

L ScOpe
1.1 This test method covers a standard procedure for

evaluating the lifetime radiation tolerance of coatings to be
used in nuclear power plant s-:This test method is applicable
to Coating Service Levels I and II.

2. Referenced Documents

2.1 ASTM Standards:
D 659 Method of Evaluating Degree of Chalking of Exte-

rior Paints2

D 660 Test Method for Evaluating Degree of Checking of
Exterior Paints2

D661 Test Method forEv 외uating Degree of Cracking of
Exterior Paints2

D 714 Test Method for Evaluating Degree of Blistering of
Paints2

D 772 Test Method for Evaluating Degree of F1aking
(Scaling) of Exterior Paints2

2.2 ANSI Standard: 3

N512 Protecting Coatings (Paints) for Nuclear Industry

3. Significance and Use
3.1 Variations can occur in surface preparation ，applica-

tion，and curing of coating materials. They may affect the
performance of a coating system exposed to radiation when
∞nsidered in conjunction with applicable engineered safety
requirements. This test method is design잉 to provide a
uniform test to assess the suitability of ∞atings ，따ed in
nuclear power faciliti es，under continuous radiation exα)-
sure for the projected 4O-year lifetime of the facili니es，
including radiation during a DBA. S야엉cific plant radiation
exposure may exceed or be less than the amount s야~edin
6.2 of this standard. The gamma dose 파ed may exceed the
actual anticipated plant gamma dose in order to a∞ount for
expected beta exposure as welJ.Coatin 양 in Level II areas
(Outside primary containment) 따e expecte 경 to be exposed to
lower accumulated radiation doses.

4. Preparation of Test Samples
4.1 Steel Panels-Panels sh외I be prepared in accordance

with ANSI N512.

’끼lis test methodis under thejurisdictionof ASTMCommittee0-33 on
ProtectiveCoatingand LiningWorkfor Power~nerating Facilitiesand is the
direct respαlsibilityofSulx:ommitteeD33.02 onScm∞ andMaterialP라ame~n.

Curπnt editionapprovedFeb. 24. 1989. Pub띠hed April 1989‘ Origin띠Iy
publishedas D 4D82 - 83. 니stpπ 이。us editionD 4Q82 - 83

1Annual Book oj ASTM Standards. Vol 06.0 1.
'Ay밍lableCrom AmericanNation허StandardslostilU~.1430 Broadway.New

Yoft.NY 10018;

4.2 Concrete Blocks-;;-Blocksshall be prepared in accord-
an∞with ANSI N512.

5. Sampling
5.1 Prepare and test spel:imens at [east in duplicate ，or as

otherwise specified by the owne r.

6. Proc~ures
6.1 Irradia:ion Dose Rate:
6.1.1 Make the gamma energy field at the position of the

test specimen 1 x [06 rads/h，or greater. It shall be unifonn
to within 10 % from one position of the specimen to
another.

6. [.2 Make provisions so that all areas receive the same
average exposure and dose，if the specimen is irradiated by a
nonuniform source.

6.1.3 Determine the dose rate by.a procedure acceptable
to the coating manufacturer or as otherwise specified by the。wner.

6.2 Irradiation Accumulated Dose-Make the total accu-
m띠at혀 dose감꾀9 rads，unless 뼈e뼈se specifi영by the
owner.

6.3 Radiation Source-Simulate conditions at a reactor
site，closest to the preferred type of gamma source ，such as，
but not limited to，a fuel assembly.

6.4Test Environment:
6.4.1 Specimens may be in air or in 뼈 ter during exposuπ

to the gamma source，depending on the intended service as
presσibed by the owner.

6.4.2 Donot exceed a temperature of 140-F (60°C)for the
S야cimen during irradiation ，or as otherwise acceptable to
the ∞a디ng manufacturer or as s야cified by the owner.

7. Examination 뻐 d Reporting
7.1Examine and evaluate specimens immediately after

irradiation for the following ∞ating defects:
7.1.1Chalking (Method D 659←-Report exten t.
7.1.2~Checking πe았 Method D 660)-Report exten t.
7.1.3‘Cracking {Test Method D 661)-Report exten t.
7.1.4 Blistering (Test Method D 714←-Report number

and exten t.
7.1.5 Flaking (Test Method D 772←-Report exten t.
7.1.6 Delamination-Report exten t.
7.1.7Peeling-Report exten t.
7.1.8 Report any observation of unusual ap야arance or

deterioration.

8. Acceptance Criteria
8.1 Checking，Cracking. Flaking，De/aminalion. Peeling，

and Blisrering-None pennitted.

17
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9. Documentation
9.1 Document tile following:
9. 1.1The procedures and conditions relating to the test

specimen preparatIOn.
9.1.2 The type of radiation source and the test procedure

and environmen t.
9.1.3 Both the initial dose rate and the total accumulated

dose.

10. Testing Laboratory
10.1 Testing shall be conducted by an independent labo-

ratory that sh떠I not be affiliated in any manner with the
coatings manufacturer unless otherwise s야cified by the
owne r.

10.2 The testing laboratory shall be responsible for the
documentation and certification of all test results.

10.3 The testing laboratory 해외1 be responsible for
meeting the quality assurance requirements of the OWnp.r.

11. Precision and Accuracy
11.1 The precision and accuracy of this test method is

reflected in the precision and certified accuracy of the test
instruments 파ed.

TheAmeric<3nSociety f，α Testing and Materials takes no α)Sition respecting the val，녕πy of any patent r갱hts asseπad in connection
wπh any πem mentioned in this standard. Users of this standard Ble expressly aavised that OOlermination 01 the v，메dπy of a'ly such
patent r빙hts. and the risk of infringement of such rights. araentirely their own res，α){)Sibilπy

This st81성'ard is subject to r8visiα1 at any time by the resα ')(!Sible techniζaleαnmfttee and must be ffNiewed every f빼y없rs and
ifnα revised ，aitherr~oved α withdrawn. Your cαnmenrs are invited either for revision 어tI이5 standard α /α additional stand Blds
and sf!αJIdbe addressed to AST，μ Heedqua 끼ers. Your cαnl71elπ;sw씨 receive CBlefui eαlSideration at /IfT엉etlr빙 of the respα lSibie
technical commfttee ，which yαJ may 8tt8fld.κ you fe잉 that your comments t‘ave ncx received B faIr heari "f}you 500 니Idπ녕ke your
views kr앙wn to the ASTM Cαnmfttee on Standards ，1916 RaceSt.，Phi.빼'al，쩌is..PA 19103.
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Standard Test Method for
Evaluating Coatings Used in Light-Water Nuclear Power
Plants at Simulated Design Basis Accident (DBA) Conditions 1

This standard is issued under the fU혀designation D 3911; the number imm여iatdy following the designation indicates the year of
original adoption or，in !becase of πηsion ，the κax of 녀S π뼈。n. A number in명rcntheses indicates the year of Lastreapproval. A
5U야5αipt epsilon (‘)띠llicates 4n혀ilori외 cha앵e sin∞ !belast revi외。Dor reapproval.

INTRODUCTION

During a design basis accident (DBA) in nuclear power plants ，conditions in the reactor
containment will be characterized by elevated temperature and pressure ，as well as the pr않en∞ of
a radiation environmen t.Water sprays，with or 써thout chemical addi 디ves，may be 따ed in the
primary containment to suppress the consequences of the incident ，to scavenge radioactive
products ，and to return the containment to near-ambient conditions.

1.Scope
1.1 This test method establishes procedures for evaluating

protective coating systems test specimens under simulated
DBA conditions. Included are a description of con이tions
and apparatus for temperature-pressure testin g，conditions
for radiation testin g，and procedures for preparin g，exam-
ining，and evaluating the samples.

1.2 This standard may involve hazardous materials. oper-
ations，and equipment.This standard does not purport to
7ddress all of the safety problems associated with its use. It is
the responsibility of the ιser of this standard to establish
appropriate safety and health practices and determine the
applicability of re，얀latory /imitations prior to 따e.

2. ReCerenced Documents

2.1 ASTM Standards:
D 714 Test Method of Evaluating Degree of Blistering of

Paints2

D 1193 S야cification for Reagent Wate~
D 4082 Test Method for EffC{πs of Radiation on Coatings

Usεd in Light-Water Nuclear Power PI없1ts2

2.2 ANSI Standard:4
N512-1974 Protective Coatings (Paints) for the Nuclear

Industry.

3. Termin 이ogy

3.1 Definitions:
3.1.1 blistering-the formation of bubbles in a coating

(paint) film.
3.1.2 boiling water reactor (BWR)-a reactor in which the

water moderator -coolant is boiled directly within the reactor

I This method is under the juri외jctiOD of ASTM Commin~ D-33 on
Protective Coaling and Lining WOr1cfor Power ~neration Facilities and is the
diπn π~ponsibilily of Subcommi t1~D33.02 on Servi~ and Malerial Parameteπ

Current edilion approved Feb. 24， 1989. Published April 1989. Originally
ubli‘hed as 03911 - 80 냐51 pre씨。us edition D 3911 - 80‘l

'Ann UilI B∞k of ASTM Siandards. Vol 06.01
) Annual Book of ASTM Siandards. V。너 06.03 and 11.01
• Availabit from the American National Standards Ins1.Jlute‘1430 Broad、‘.y.

?-Ie、‘ York‘NYIα)18

core. The pressure in the reactor vessel is only slightly greater
than the steam turbine pressure.

3.1.3chemical spray-a solution of chemicals ，such as
those ∞ntained in Table I，which could be파ed during a loss。f c∞lant a띠dent (LOCA) to suppress the inciden t，to
scavenge fission products ，and to return the facility to
near-ambient conditions.

3.1.4coating ( paint) system-a polymeric protective mm
consisting of one or more coats applied in a predetermined
order by pres다it><영methods to a defin혀 substrate.

3.1.5crα'king-a break or a split in the ∞ating (햄int)
양stem extending through the film or to the substrate.

3.1.6 curing-the transfonnation of a coating or other
material into a solid phase or film.

3.1.7DBA-a generic term for anyone of a family of
a∞ident conditions which can result from postulated events.
These∞nditions are generally as잉ciated with the rupture of
high ~nergy piping. The more commonly reco명ized acci-
dent conditions 파ed to evaluate coating systems for primary
containment are the LOCA or main stcam pipe break.

3. 1.8 deionized water-water prepared by an ion ex-
change process meeting the requirements of Specification
D 1193，Types II 뻐d III.

3.1.9 delamination-separation of one ∞at or layer from
another ∞at or layer，or from the substrate.

3‘l.lO engineered safety system-a system designed to
mitigate the effects of a design basis acciden t.

3.1.11 iπad 싹tion-exposure to ionizing ra이ation.
3.1.12 light-wαer nuclear reactor-an app없at us，‘IJsing

light water as a moderator ，in which fissionable material is
arrayed so that controUed nuclear fission may be sustained in
a self-supporting chain reaction.

3.1‘13 LOCA-the specific conditions anticipated r.이-

TABLE 1 Typical Spray Solutions

Cαnα :lSItionChemicaJCαnα :JUnd Concantration (in Deionized Water)

A Sodiu'nα )fate 2αXlto 40∞α )(T1αxα1
Sodunhyα。x~ a이ust SOl띠ion I。배 9.0 to 10.0

B Bcri:aod 2000 to 4000 pαnberσ1
버-&a.zr，e 50 P\XT1lXV8acted ex∞ss
ScOump/'IOSα、ale. diM!;ζ 8이US! S.여ution pHto 6.8 to 10.0

g
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and so that both the temperature of the vapor phase and of
the liquid phase (if present) can be recorded.

6. Preparation of Test Specimens
6.1 Determine the ap야값때 ce of the test panels prior to

testing by photo documentation or equivalent meth여s in。rder to provide a basis for post-t야t comparison. The t얹mg
requirements should indicate if this assessment will be don~
prior to shipping to the test facility.

6.2 Unless otherwise sp(잉fled，a minimum of four sam-
pies sh와1 be required to establish conformance of a 멍ven
coatmg system on a given substrate ，with two of the four
samples being iπadiated prior to testing in accordance with
Test Method D 4082. Typi ca1laboratolγ test panels are 2 by
4 by l/g in. for steel panels and 2 by 2 by 4 in. for concrete
panels.

6.2.1 Steel Panels-Prepare in accordance with ANSI
N512 or as necess따y to duplicate actual conditions.

6.2.2 Concrete Blocks- Prepare in accordance with ANSI
N512 or as necess 따y to duplicate actual conditions.

lowing a loss of coolant accident that would expose the
coated surface of the containments of a light-water nuclear
power facility to the temperature-pressure environmental
parameters described.

3.1.14 peeling-separation of one or more coats or layers
of a coating from the substrate.

3.1.15 pressurized- w잉ler reactor (PWR)-a nuclear power
reactor design utilizing liq비d water under high pressure as
moderator -coolan t.

3.1.16 quality assurance-the verification of the conform-
ance of materials and methods of application to the gov-
eming specifications ，in order to achieve the desired result.

3.1.17 reactor containment (conlainmenυ-the enclosure
provided to protect the environment from the consequences。f a nuclear inciden t.

7. Proced ure
7.1 Test Parameters:
7.1.1Test coatings using the applicable curves from the

latest Safety Analysis Report (SAR) identified by the owner
for the specific containmen t.Illustrations of time-tempera-
ture-pressure test curves that simulate primary containment
atmospheres during a DBA 하e shown in Figs. 1 and 2.

7.1.2 The curves depicted in Figs. 1 or 2 may be 따ed if
they represent conditions equal to or more severe than those
DBA conditions anticipated.

7.1.3The parameters of the curves may be simulated
during testing as ∞n니nuous functions or as an enveloping
stepwise function.

7.1.4 Steam is 파ed initially to achieve the desired thermal
shock and to raise the test chamber and its environment to
the prescribed test conditions. After equilibrium 압 achieved，
the tern야rature of the test chamber is maintained by means

4. Significance and Use
4.1 This test method is designed to provide a uniform test

to determine the suitability of coatings 따ed inside primary
containment of light-water nuclear facilities under simulated
DBA conditions. Variations in actual surface prep없at lOn
and in application and curing of the coating materials may
require additional testing as deemed necessary by the s야0-

fying or qualifying agency，or both，if it is anticipated that the
variations may adversely aπect the performan ∞ of the
coating system during a DBA. This test method is intended
only to demonstrate that under DBA conditions ，the coatings
will remain intact and not become debris which could
compromise engineered safety systems.

5. Apparatus
5.1 Environmental Test Chamber，constructed of mate-

rials that are corrosion-resistant to the test solutions.
5.2 The equipment shall be capable of reproducing and

continuously recording the temperature and pressure profiles
of the DBA conditions.

5.3 A sufficient number of thermocouples sh외I be located
in the test chamber to assure conformity to the test cuπe ，
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completely surrounded by sound coating bonded to the
surface.

9.5 An owner may establish a∞eptance criteria more
stringent than above. The above criteria are meant to
establish minimum standards only.

10. Documentation
10.1 Testing Procedures- Document each of the fol-

10써ng:
10.1.1 A description of the test apparatus ，temperature

and pressure pro fiI않，spray solution composition including
pH ，duration ，frequency ，and rate of spray solutions ，and any
other pertinent test conditions.

10.2 Test Agency
10.2.1 The tes디ng agency sh허1 be responsible for the

documenting ，reportin g，and certi엔ng of 외I tests.
10.2.2 The testing agency shall be responsible for rr.eeting

applicable quality assurance requirements.
10.2.3 The testing agency shall be responsible for pro-

viding color photographic documentation of the test surfaces
as required.

10.2.3.1 Photographs shall reflect the actual size as close
as possible of the test specimens.

11.Repairability
11.1 Test repair coatings applied to significant areas

within Service Level I in accordance with the requirements
for radiation and DBA conditions

1l.2 The test shall include evaluation of the repair coating
applied in accordance with the repair procedure over the
intended surface preparation or the original qualified coating
system ，or both.

11.3 Significant areas shall be determined by the speci-
fying or qualifying agency. Nonsignificant areas have been
determined as being less than 2 fe in an approximate 2000
fll area: larger areas require a decision regarding significance

Typical Design Basis (DBA)Testing Parameters (Tempe대ture-꺼me-Pressure ←-PWR Containment
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8. Examination and Report
8.1 Examination:
8.1.1 Examine and evaluate test specimens within 4 hand

again after 14 days following removal from the test chamber
for the fc이lowing coating defects:

8.1.1.1Delamination and peeling.
8.1.1.2Cracking.
8.1.1.3Blistering in accordance with Test Method D 714.
8.1.2 Unless otherwise instructed ，disregard the condition

of the edges and plane areas within 1/. in. (6.4mm) from the
edges of the steel or concrete test surfaces，and the top and
bottom ends of the concrete surfaces.

8.2 Report-Report the following information:
8.2.1 The results of the evaluation of each test specimen.

Report for all sides of concrete blocks and front and back of
steel panels

8.2.2 The extent of each defect from 8.1. Report “none‘’if
no defects are present

8.2.3 Any observations of unusual appea 머nces

water

of internal or external resistance ，or both ，heating elements ，
or other suitable means. The duration of steam injection
should be minimized ，as much as feasible，and the duration
shall be recorded. Where inlet steam temperatures exceed
170°F，initial steam injection sh외1 be no longer then 15 min.

7.2 Spray Solution:
7.2.1 Unless othen 찌se specified ，use deionized

when testing under simulated DBA con며tions.
7.2.2 Record the chemical composition of the sp띠y

solution before each test.

9. Acceptance Criteria
‘.1 Peeling shall not be permitted.
:1.2 Delamination shall not be permitted
9.3 Cracking is not considered a failure unless accompa-

nied bv delamination or loss of adhesion
9.4Blisters shall be limited to intact blisters which are
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12. Precision

12.1 Test equipment must be demonstrated to have the
capability to reproduce the design time/temperature param-
eters within ± IO sand ±S· F and the design pressure within

±3 psig. In any test where the test 여uipment imposes
variances in the pressure/temperature parameters that are
outside this range，an analysis of the validity of these test
results should accompany the test data.

The Americ4nSociety "α Testing and Materials takes no∞sition respecting the val，잉ity 01any patent rights asserted in cαmectα?
with any item mentlone<1in (his standard. Users of this stand Bfd Bfe ex，α야sly lKivised that determination of the validity 01 any sκh
paterrt rights ，‘>dthe risk of infringement α suCh rights ，are entirely their own resα)(lSfαlη

ThiS standard is su어ect to revislα1 st any time by the resα"，sible tκhnical COtπTIItt96 ιxi must be reviewed every nve y8�1'3and
dnα revised ，ei1her reapαoved α withdrewn. Your cαnπ l6I'πs are IfIVηed eithel for revisκ씨01this standard or for add 시κ씨aIstandards
and shαlid be addressed to ASTM 서'eadqua 끼ers. Your cα 7')π녕nts will receive carefulcα!Side'atκ )(latsme 융ling 01 the r8SpOflSi，αe
technical commitree ，which you may attend. Ifyou fool rhs!your cαηments have no(received /IfBir h앓ring you shαlid make your
views kn아vn to the ASTM Cαnmittee on Standards ，1916 Race St.;Phi/adel，α1쩌，PA 19103
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