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June 4, 1979

MEMORAHDUM FOR:

B. H. Grier, Director, Region I
J. P. 0'Reflly, Director, Region 11
J. 6, Keppler, Director, Region II!

K. V. Seyfrit, Director, Region IV
R. H. Engelken, Director, Region V
FROM: Norman C. Moseley, Director, Division of Reactor Operations
Inspection, OIE
SUBJECT: 1E BULLETIN NO. 79-01A - ENVIRONMENTAL QUALIFICATION OF CLASS

IE EQUIPMENT (DEFICIENCIES IN THE ENVIRONMENTAL QUALIFICATION
OF ASCO SOLENOID VALVES)

The subject IE Bulletin should be dispatched for action on June 6, 1979, to
all power reactor facilities with an operating license. The Bulletin should
also be dispatched to the 11 SEP Plants (Enclosure 3) and those plants with
2 Construction Permit for {.formation only. The text of the Eulletin and
draft letter to licen.ees are enclosed for this purpose.

Norman C. Moseley, Director

Division of Reactor Operations
Inspection

Office of Inspection and fnfarcement

Enclosures:

Oraft Transmittal Letter
IE Bulletin Mo. 79-01A
List of SEP Plants (11)
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(Draft letter to all power reactor facilities with an operatiag license
or a construction permit)

IE Bulletin No, .78-01A
Gentlemen:
Enclosed 15 supplement 1E Bulletin 79-01A. It requires action by you with
regard to power reactor facilities with an operating license except for the
11 SEP plants which are listed in Enclosure 3.
This Bulletin is also being sent for information to the 11 SEP plants and all )
power reactor facilities with a construction permit. No action or written

response 1s required for construction permit facilities or the 11 SEP plants.

Should you have questions regarding this Bulletin or the actions required of
you, please contact this office.

Sincerely,

| : Signature
{Regional Director)

| Enclosures:

‘ 1. IE Bulletin No. 79-01A
| 2. List of IE Bulletins

| Issued in the past

| 12 months

| 3. List of SEP Plants (11)
|
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MEMORANDUM FOR: B
J.
J.
K
R

T<oma

/0, 1980

Grier, Director, Region !
0'Reilly, Director, Roeion 11
Keppler, Director, Reg

Seyfrit, Director, Region IV
Engelken, Director, Region V

on Il

FROM: Norman C. Moseley, Director, Division of Reactor Operations

Inspection, Office

of Inspection and Enforcement

SUBJECT: IE BULLETIN NO. 79-01B - ENVIRONMENTAL QUALIFICATION OF

CLASS TE EQUIPMENT

The subject IE Bulletin should be dispatched for action on January /4, 1980, to
all power reactor facilities with an Operating License.

The text of the Bulletin and draft letter to licensees are enclosed for this

purpose.

Enclosures:

1. Draft Transmittal Letter

2. IE Bulletin No, 79-01b
and attachments

CONTACT: V. 0. Thomas, I
49-28180

P
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12/31/79 VDThgzas EKdorden NﬁasggTiy
JOB A /£ /80 /g /80 u? /80

}s/

Norman C. Moseley, Director

Division of Reactor Operations
Inspection

Office of Inspection and Enforcement
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(Draft letter to all power reactor facilities with an operating license)

IE Bulletin No. 79-018
Gentlemen:
Enclosed is IE Bulletin No. 79-018 which requires action by you with regard to

vour power reactor facility(ies) with an operating license.

Should you have questions regarding this Sulletin or the actions required of
you, please contact this office.

Sincerely,

Signature
(Regional Director)

Enclosures:

1. IE Bulletin No. 79-01B
with Enclosures

2. List of Recently Issued
IE Bulletins
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1E Bulleuin No, 79-018 January /¢, 1980
Page 2 of 3

b. Identification of the Class If electrical equipment items within
each of the systems identified in Item - that are required to
function unde the postulated accident c¢.aditions.

c. The correlation between the environmenta) data requirements specified
in the FSAR and the environmental qualification test data for each
Class IE electrical equipment item identified in Item b above.

4. Additiona) data not previously addressed in If Bulletin No. 79-01 are needed
to determine the adequacy of the environmental qualification of Class If
. electrical equipment. These data address component aging and operability in
a submerged condition.

Action To Be Taken By Licensees Of A1) Power Reactor Facilities With An Operating
License (Except those 11 SEP Plants Listed on Enclosure 1)

1. Provide » "master 1ist" of all f.yineered Safety Feature Systems (Plant Pro~
tection System.) required to function under postulated accident conditions.
Accident conditions are defined as the LOCA/MELB inside containment, and
HELB outside containment. For each system within (1ncluding cables, EPA's
terminal blocks, etc.) the master 1ist identify each Class IE electrical
equipment item that is required to function under accident conditions.

Pages 1 and 2 of Enclosure 2 are stundard formats to be used foi the “master
list" with typical information included.

Electrical equiprent items, which are components of systems listed in
Appendix A of Enclosure 4, which are assumed to operate in the FSAR
safety analysis and are relied on to mitigate design basis events are
considered within the scope of this Bulletin, regardless whether or not
they were classified as part of the engineered safety features when the
plant was orginally licensed to operate. The necessity for further

up grading of nonsafety-related plant systems will be dependent on the
outcome of the licensees and the NRC reviews subsequent to TM]/2.

2. For each class IE electrica)l equipment item entified in Item 1, provide

written evidence of its environmental qual .cation to support the
capability of the item to function under postulated accident cunditions.

Far those class IE electrical equipment items not having adequate qualifica-
tion data available, icdentify your plans for determining qualifications of
these items and your schedule for completing this action. Provide this in
the format of Enclosure 3.

3. For equipment identifed in Items 1 and 2 provide service condition profiles

(i.e., temperature, pressure, etc., as a function of time). These data
should be previded for design ba-is accident conditions and qualification
tests performed. This data may be provided in profile or tabular form.



IE Bulletin No. 79-018 January 14, 1980
Page 3 of 3

4. Evaluave the qualification of your Class IE electrical equipment against
the guidelines provided in Enclosure 4. Enclosure 5, “Interim Staff Position
on Environmental Qualification of Safety-Related Electrica) Equipment "
provides supplemental information to be used with these guidelines. For the
equipment identified as having “Outstanding Items" by Enclosure 3, provide a
detailed "Equipment Qualification Plan." Include in this plan specific
actions which will be taken to determine equipment qualification and the
schedule for completing the actions.

5.  ldentify the maximum expected fiood level inside the primary containment
resulting from po.culated accidents. Specify this flood 1avel by elevation
such as the 620 fcot elevation. Provide this information in the format of .
Enclosure 3.

6. Submit a "Licensee Event Report" (LER) for any Clase lE electrical equipment
item which has been determined as not being capable of meeting environmenta)
qualification requirements for service intended. Scnd the LEK to the approp-
riate 1 W Regional Office within 24 hours of identification. If plant opera-
tion is to continue following identification, provide Justification for such
operation in the LER. Provide a detailed written report within 14 days of
identification to the appropriate NRM Regional COffice. Those items which
were previously reported to the NRC as not being qualified per E2-73-01 do
not reqguire an LER.

7. Complete the actions specified by this bulletin in accordance with the
ollowing schedule:

(&) Submit a writien report required by Items 1, 2, and 3 within 45 days
from veceipt of this Bulletin.

(b) Submit a written repart required by Items 4 and 5 wit 90 days from
receipt of this Bulletin.

This information is requested under the provisions of 10 CFk 50.54(f),
Accoraingly, you are requested to provide within the time periods specified in
Items 7.2 and 7.b above, written statements of the above information, signed
under oath or affirmation.

Submit the reports Lo the Director of the app priate NRC Regional Office.
Send a copy of your report %o the U.S. Nuclear Regulatory Commission, Office
of Inspection and Enforcement, Division of Reactor Operations Inspection,
wWashington, D.C. 20555,

Approved by GAO, B180Z25 (R0072); clearance expires 7/31/80. Approval was
given under a blanket clearance specifically for identified generic problems.
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IE Bulletin No. 79-018
January s¢, 1980

Bulletin
No.

79-28
79-27

7926
79-25
79-17
{Rev. 1)

79-24

79-23

79-14
(Supplement 2)

79-22

RECENTLY ISSUED
[£ BULLETINS

Subjeci

Possible Malfunction of 12/1/79
Nemco Model EA 180 Limit
Switches at Elevated
Temperatures

Loss Of Nor<Class-1-E 11/30/79
Instrumentaticn and
Control Power System Bus
During Operation

Boron Loss From ByX 11/20/79
Contral Blades

Fa‘lures of Westinghouse 11/2/78
BFC Relays In Safety-Related
Systems

Pipe Cracks In S$tagnant 10/29/79
Borated Water System At

PWR Plants

Frezen Lines 9/27/79

Potential Failure of
Emergency Diese)
Generatar fField
Excite: Transformer

8/12/79

Seismic Analyses For 9/7/719
As-Built Safety-Related
Piping Systems

Possible Leakag: of Tubes 9/5/179
of Tritium Ga:z in Time-
pieces for Luminosity

Date lssuec

Enclosure

Issued To

All power reactor
facilities with an
OL or a CP

A1l power reactor
facilities holdirg
OLs and to thosc

nearing licensing

A1l BWR power reactor
facilities with an
oL

All power reactor
facilities with an
OL or CP

Al PWR's with an
OL 21 . for infiimation
to other power reactors

A1l power reactor
facilities which have
either OLs »r CPs and
are in the late stage
of construction

All Power Reactor
Facilities with an
NDperating License or
a construction permit

All Power Reactor
Facilities with an
CL or a CP

To Each Lizensee
who Receives Tubes
of Tritium Gas
Used in Timepieces
for Luwinosity







| Docket No.:  S0-XXX

(

MASTER LIST
(Typical)

¢

(Class 1E Electrical Equipment Required to Function
Under Postulated Accident Conditions)

I. SYSTEM: RESIDUAL HEAT REMOVAL (RHR)
e
COMPONENTS
| Location
Piant Identification Inside Primary Outside Primary
Number Generic Name Containme..t Containment
1PT 456 PRESSURE TRANSMITTER X
1LT 594 LEVEL TRANSMITTER X
1LS 210 LIMIT SWITCH X
IT. SYSTIM: AUTOMATIC DEPRESSURIZATION SYSTEM (ADS)
1
‘ COMPONENTS
| =
| “Location
| s
Ple - ificatiun Inside Primary Qutside Primary
_ et Generic Name Containment Containment
B< ¢ ROOI VALVE MOTOR OPERATOR X
1 B21-F003 SOLENOID VALVE X
|
} 821-F010 PRESSURE SWITCH X
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SYSTEM COMPONENT EVALUATION WORK SHEET
INSTRUCTIONS

Enclosure 3

Equipment Description: Provide the specific information requested for
each Class It electrical component. Provide component location, specific
information such as the building, access floor elevations, and whether
the component is above the flood level elevation. In addition, provide
the specified and demonstrated accuracies of all instruments for their
trip functions and/or post accident monitoring requirements. Cables,
EPA's, terminal blocks, and other items shall be identified as part of

. the engineered safety features systems.

Environment: List values for each environmental parameter indicated.
List the "specification values" obtained from postulated accident analysis
in the "SPEC" column. List the "qualification valras” obtained from test
reports, engineering analysis data, etc. in the "Gual” column. Tempera-
ture, pressure, etc., as a function of time shall be provided in profile
or tabular form. Specify the time period that the component or equiprment
is required to function and identify the document which provides the

basis for this time interval.

It is expected that some listed parameters were not requested of the
licensee at the time of their license issuance. Address each parameter
condition during this review, If it is determined that a parameter such
as submergence or a service condition such as aging was not previously
considered, identify it as an "Outstanding Item."

Docunentation Reference: Reference the doccuments from which information
was cbtained 1n the "Spec" column. Identify the document, paragraph,
etc., that contains the postulated accident environmental specification
data. In the "Qual" column identify the document, paragraph, etc., that
contains the environmental qualification data.

Qualification Method: Identify the method of qualification. To describe
the gqualification method use words such as simultaneous tast, comparison
test, seguentia. test, and/or engineering/mathematical analysis. Words
such as "test" and/or "analysis" when used alone do not adequately identify
the gualification method.

Qutstanding Items: Identify parameters for which no qualification data
is presently available. Also, identify parameters, service conditions,
or envi~anments not previously addressed during FSAR environmental
qualification analysis such as submergence, qualified life (aging), or
HELB. Identify in the "Notes" section on page 1 of this enclosure the
actions planned for determining qualification and the schedule for
completing these actions.
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GUIDEL INES FOR EVALUATING ENVIRONMENTAL QUALIFICATION

OF CLASS TE ELECTRICAL EQUIPMENT
IN_OPERATING REACTORS

1.0 Introduction

2.0 Discussion

3.0 Identification of Class If Eq.ipment

4.0 Service Conditions

4.1 Service Conditfons Inside Lontainment for & Loss of
Coolan: Accident (LOCA) .

1. Temparature and Pressure Steam Conditions

2. Radistion
3. Sudmergence

&. Zhemical Spravs

4.2 Service tonditions for a PWR Main Steam Line Break (MSLB)
inside Cantainnent

1. Temcsratyre 2nd Pressure Steam ConZitions

o. Radiation
3, Submergence

&, Zherical Soravs

4.3 Service londitions Outside Containment

£.3.1 Arezs Subiect to a Severe Environment 2s a Result

0 a Fich Eneroy Line Break (HELB)

£.3.2 Are2s Where Flyids are Recirculatecd igpn Inside
Contain-ent to ACCOMLIISh LoNC- er smercency
Tare 0011n2 rollowing @ LOCA

1. Temderature, Pressure and Relative Humidity

2. Radiazion

G

sub-ercence

&, C(Che~ical Sorays
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4.3.3 Aress Normally Matutained at Room Conditions
5.0 Qualification Methods
5.1 Selection of Qualification Method
5.2 Qualification by Type Testing
1. Sirulsted Service Conditions and Test Duration

Test Specimen
Test Sequence

Jest Specimen Aging

LA . I o

Functional Testino and Failure Criteria

€. Installetion Interfaces

5.3 Qualification bv &2 Coinbination of Methods (Test, Evaluation,
Analysis )

6.0 Margin

7.0 Aging
8.0 Documesntation

Rppendix A - Typical Equipment/Functions Needed for Mitigaticn of
a LOCA or MSLB Accident

Adpendix 3 - Guidelines for Evaluating Radiation Service Conditions
Inside Containment for a LOCA and MSLB Accident

Appendir C - Thermal and Radiation Aging Degradation of Selected
Materials
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UIDELINES "OR EVALUATING ENVIRONMENT Flla. LON
OF CLASS 1E ELECTRICAL EQUIPMENT
IN OPERATING REACTORS

INTRODUCTION

On Feoruary 8, 1979, the NRC Office of Inspection and Enforcement issued

1€ Bulletin 79-01, entitled, "Environmental Qualification of Class IE
Equipment.” This bulletin qequested that licensees for operating power
react;rs complete within 120 days their reviews of equipment qualification
begun earlier in connection with IE Circular 78-08. The objective of

IE Circular 78-02 was to initiate & review by the licersees to determine
wwhether proper documentation existed to verify that all Class if electr1c81
ecuipment would function as required in the hostile environment which could

result from design bzsis events.

The 1icensees' reviews are now essentially complete and the NRC staff has

begun to evaluate the results. This document sets forth guidelines for the

NRC steff to use in its evaluations of the licensees' responses to IE

Bulletin 79-01 and selected associated qualification documentation. The
objective of the evaiuations using these guidelines is to identify Class IE
equipment whose docurentation does not provide reascnaole assurance of environ-
mental qualification. A1) such equipment identified will then be subjected

to & plant applicaticn specific evaluation to determine whether it should be
requelified or replaced with a component whose qualification has been adequately

verified.

These guidelines ere intended to be used by the NRC staff to evaluate the
qualification methods used for existing equipment in a particular class of

plants, i.e., currently operating reactors including SEP plants.
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specified in Appepdix A of 70 (FR 50. General Design Criterion 4 states

in part that “structures, systems and components important to safet. shall
be designed to accomodate the affects of and to be compatible with the
environmental conditions associated with norma) operation, maintenance,
testing and posiuleted accidents, fncluding loss-of-coolant accidents.™

The intent of these guidelines is to provide a basis for judgements required
to.confirm that operating reactors are in compliance with eneral Design
Criterion 4.

IDENTIFICATION OF CLASS IE EOQUIPMENT

Class IE equipment includes 211 electrical equipment needed to achieve
emergency reactor shutdown, containment isolation, reactor core cooling,
containment and reeiior heat removal, and prevention of significant release
of radioactive naterial to the environment. Typical systems included in
pressurized and boiling water raactor designs to perform these functions
for the most severe postulated loss of coolant accident (LOCA) and main

steamline break accident (MSLB) are listed ir Appendix 2.

More detailed descriptions of the Class It equipment installed at specific
plants can bz obizined from FSARs, Technical specifications, and emergency
procedures, Although variaticn in nomenclature may exist at the various plants,
environmental qualificatica of those systems which perform the functions
identified in Apoendix A should be evaluatec against the appropriate service

conditions (Section 4.0),

The guidelines in this document are applicable to all components necessary
for operation of the systems listed in Apoendix A including but not limited
to valves, mators, c2bles, connectors, relays, switches, transmitters and

valve position indicators.
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Gamma Radiation Doses - A total gamma dose radiation service condition
of 2 x 107 RADS 1is acceptable for Class IE equipm.ut located in general
areas inside containment for PWRs with dry type containments, WKhere a
dose less than this value has been specified, an application specific
evaluation n .t be performed to determine if the dose specified is
acceptable. Procedures for evaluating radiation service conditions

}n such cases are provided in Appendix 8, The procedures in Appendix
8 are besed on the calculation for a typical PWR reported in Appendix
D of NUREG-0588",

Gamma dose radiation service conditions for BWRs and PWBs with ice
concenser containments must be evaluated on a case bv case basis.,

Since the procedures in Appendix B are based on a czlculation for a
typicel PWR with a dry type containment, they are not directly applicable
to BWRs and other containment types, However, doses for these other
olant configurations may be evaluated using similar procedures with
conservaztive dose assumptions and adjustment factors developed on a

case Dy case basis.

3eta Padiation Doses - Beti radiation doses generally are less significant

than garma radiation doses for equipment qualification. This is due to
the Tow penetrating power of beta particles in comparison to gamma rays
of equivalent energy, O0f the general classes of electrical equipment
in 2 plant (e.g., cables, instrument transmittors. valve vperators,

containment pene rations), electrical cable is considered the most

1

NJRZG-0588, Interim Staff Position on Environmenta) Qualification of
Safsty-Related Electrical Equipment.
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4.2
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4. Containment Sorays - Equipment exposed to chemical sprays should be

qualified for the most severe chemicel environment (actdic or
ba.ic) which could exist, Demineralized water sprays should not
be exempt from consideration as & potentially adverse service
condition,

service Conditions for a PWR Main “team Line Break (MSL2) Inside Containment

Equipment required to functfon in a steam line break environment must
be ‘qualified for the high tempereture and pressure that could result.
In some cases the environmental stress on exposed ~quipment may be
higher than that resulting from a LOCA, in others it may be no more
severe than for a LOCA due to the automatic operation of a containment
spray svstem,

1. Temperzture and Pressure Steam Conditions - Equipment qualified for

2 LOCA environmert is considered quaiified for a MSLB accident environ-
ment in plants with automatic spray systems not subject to disabling
sing'e component failures. This position is based on the “Best
Estimete” calculation of a typical plant peak temperature and pressure
and 2 therma! anzlvsis of typical components inside containment.l/
The finai acceptability of this approach, i.e., use cf the "Best Estimate",
ic pending the completion of Task Action Plan A-21, Main Steamline

Bre2k Inside Containment.

Class IE equipment installed in plants without automatic spray

systems or plants with spray systems subject to disabling single
failures or delayed initiation should be qualified for a MSLB accident

environment determined by a plant specific analysis. Acceptable methods

TSee NURIS 0452, Short Term Safety Assessment on the Environmenta|

Quaiification of Safety-Related Electrical Eouipment of SEP Uperating
Reactors., for a more detailed discussion of the best estimate calculation.



4.3
4.3.1

4.3.2
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for performing such an analysis for operating reactors are provided
in Section 1.2 for Category II plants in NUREG-0588, Iuterim Staff
Position on Environmental Qualification of Safety-Related Elnctrical
Ecuipment.

2. Radiation - Same as Section 4.1 above except that a conservative
gamma dose of 2 x 105 RADS is acceptable.

3. Submergence - Same as Section 4.1 above,

4 Chemical Sprays - Same as Section 4.1 above.

Service Conditions Outside of Contzinment

Areas Subjeszt to 2 Severe Environment as a Result of a High Eneray

Line Break [(HILS)

Service conditions for areas outside contaimment expesed %0 2 HELB were

‘evaluated on 2 plant by plant basis as part of a procram initiated by

the staff in December, 1972 to evaluate the effects of a HELB. The
equipment required t¢ mitigate the event was also identified. This
equipment should be qualified for the service conditions reviewed and
approvec n tne iz 3 S2fety [valuvation Report for eacn specific plant.

Areas Where Fluids are Recirculated from lnside Contzinment to Accomolish

Long-Term Core Cooling Following a LOCA

1. Terperature and Relative Humidity - Cne hundred sercent relative humidity

should be established as a service condition in confined spaces. The

temperature anc pressure as a function of time :‘hould be basec on the

plant unique analysis reported in the FSAR.




( (i

-9 - .

2. Radiation - Due to differences in equipment arrangement within
these areas and the significant effect of this factor on doses,
radiation service conditions must be evaluated on a case by case
basis. In general, 2 dose of at least 4 x 108 RADS would be
expected.

3. Submergence - Not applicabdle.

4. Chemical Spravs - Not c5pliceb1e.

4.3.3 Prezs Normally Mzintained a2t Room Conditions

(8 1]

e

”~

Ciass IE equipment Yccated in these areas does no! experience significant
stress due to a change in service conditions during 2 design basis event.
This equinment was designed and installed using standard engineering

preciices an industry codes and standards (e.g., ANSI, NEMA, National

Electiric Code). PBused on these factors, failures of equipment in these

dre2s Jduring 2 design basis event are expected to te random except to

the extent that they may be due to aging or failures of air conditioning or
ventilation systers. Tharefore, no special consideration necd be given to
the environmental cualification of Class IE equipment in these areas provided
the 2ging reczyirements d¥scussed in Section 7.0 below are satisfied and the
ere2s arve maintained at room conditions by redundant air conditioning or
ventilation systers served by the onsite emergency electrical power system,
Equipment located in areas not served by redundant svstems powered from
onsite emergency sources should be cualified for the environmental extremes
which could result from a failure of the systems as determined from a plant
specific analysis.

QUALIFICATION METHODS




o

§.1 Selection of Qualification Method

The cho ce of qualification method employed for a particular application
of equipnent is largely a matter of technical Jjudgement based on such
factors as: (1) the severity of the service conditions; (2) the stroctura)
and raterial complexity of the equipment; and (3) the degree of certainty
required in the Quziificetiqn procedure (i.e., the safety importance

of ;he equiprent function). Based on these considerations, type testing
is the preferred method of qualification for electrical equipment located
inside containment required to mitigate the consequences of design basi;
events, f.e., Class If equipnent (see Section 3.0 above). As a minimum,
the cuelification for severe temperature, pressure, and steam service
conditions for Class IE equipnment should Se basec on type testing.
‘Qualificetion for other service conditions such as radiation and chemica)
Sprays may be by an2lysis (evaluation) supported by test data (see Section
5.3 b2low). Excertions o these general guidslines must justifiad on 2

Case Jy c2se basis.

wm
L ]

Quali®icezion Lv Tyse Testing

The evaluztion of tess plans and results should include consideration of

the f:)lowing factors:

1. Simulated Service Conditions and Test Duration - The environment in the

test chamber should be established and maintained so that it envelopes
tne service conditions defined in accordance with Section 4.0 above.

Tne time duration of Lhe test should be at lua<t as Tong as the period
from the initiation of the accident until the temperature and pressure
service conditions return to essentially the same levels that‘existed

before the sostulated accident. A shorter test duretior may be acceptable
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5.3 Quelification by a Comtination of Methods (Test, Evalyation,

Analvsis

As discussed in Section 5.1 above, an item of Class If equipment may
be shown to be qualified for a complete spectrum of service conditions
even though it was only type tested for high temperature, pressure

and steam. The qualification for service conditions such as radiation
and chemical sprays may be demonstrated by analysis (evaluation). In
such cases the overall qualification is said to te by a combination of
rethod:s, Following are two specific examples of procedures that are
considered acceptatle. Other similar procedures may also be reviewed

anc *Qunc acceptebie or 2 case by case basis.

1. Raciatior Cuaiificasion - Some of the earlier tvoe tests performed

for operating reactors did not include radiation 2s a service
condition. In thes: cases the equipment may be shown to be

rediation qualified by performing 2 calculation of the dose

expected, takinz into acsount the time the equioment is required

to remain functioni! and its location using the methods described

in Appendix 8, 2nd 2nalyzing the effect of the calculated dose

on the materials used in the equipment (see Adpendix C). As a
general ryle, the time required to remain funztional assumed for dose
calculations should be at least 1 hour.

2. Chemical Scrav Qualification - Components enclosed entirely n

corrogior resistant cases (e.g., stainless st2c’) may be shown
to be qualified for 2 chemical environment by 2~ analvsis of

the effects of the sarticuler chemicals on the z2-ticuler enclo-
sure materials. The effects of chemical spriss on the pressure

intecrity of any gasksts or sezls present shouid de ¢onsidered

in the analysis.
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6.0 Margin

IEEE Std. 323-1974 ¢~ ines margin as the difference between the most
severe specified service conditions of the plant and the conditions used
in type testing to account for normal variations in ccmmercial production
of equipment and reasonable errors in defining sati-factory peéformance.

Section 6.3.1.5 of the standard provides suggested facto=s to be apnlied

"to the service conditions to assure adequate margins. The factor applied

to the time equipment is required to remain functional! is the most
significant in terms of the additional confidence in qualification that
s achieved by adcing mergins to service corditions when establishing
tesT environments. For this reason, special consideration wes giVeﬁ to
the time required to remair functional when the guidelines for Functional
Testing and Fai e Criteria in Section 5.2 above ware estadlished. In
acdition, all of the guidelines in Section 4.0 for estadblishing service
conciticons include corservatisms which assure mergins between the service
conZitions specified and the actual condi<ions which could realistically
be expected in a cesign basis event. Therefore, if the guidelines in
Section 4.0 and 5.2 are sati:fie¢,no separate margin factors are required
to be added to the service conditions when specifying test conditions.
Implicit in the steff positien in Regulatory Guide 1.89 with regard to
backfitting IEEE Sté. 323-187¢ is the staff's conclusion thas the
increnenta) improverent in safety from arpitrarily requiring that a
specific qualifiec 1ife be demonstrated for all Class 1f equipment is

not sufficient to justify the expense for plants already constructed

arc ozerzting.  This position does not, however, excliuce ecuioment
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using materials chat have been identified as being susceptible to
significeni degradation due to thermal and radiation aging. Component
maintenance or replacement schedules should include considerations of
the specific aging characteristics of the component materials. Ongoing

programs should exist at the plant to review surveillance and maintenance

records to assure that equipment which is exhibiting age related degrada-

tion will be identified and replaced as necessary. Appendix C contains a
listing of meterials which may be found in nuclear power plants along with
&n indication of the material suscepiadbility to therms’ and radiation aging.

Docurentation

Compiete and auditable records must be available for qualification by

dny of the methocs descrided in Section 5.0 above to be considered valid.
These records should describe the qualification method in sufficient
cetail to verify that all of the guidelines have been

satisfied. A simdle vendor certification of compliance with & design

ssecification should not be considered adequate,



APPENDIX A i
TYPICAL EQUIPMENT/FUNCTIONS NEEDED FOR

MITIGATION OF A LOCA OR MSLB ACCIDENT

Enginesred Safeguards Actuation
Reactor Protection

Contaimment Isolation

Steamline Isolation

Hain.Ftedwater Shutdown and }solation

Emergency Power

Emergency Core Cooling!

Containment Heat Removal

Containnent Fission Product Removal

Contairment Combustible G2s Conrtrol

Auxiliery Feedwater

Containnent Ventilation

Containnent Radiation Monitoring

Conira] Room Habitability Systems (e.g9., HVAC, Radiation Filters)
Ventilation for Areas Containing Safety Fquipment
Component Cooling

Service Water

Emergency Shutdown?

Post Aczident Sampling and Honitoring3

3

Radiaticn Monitoring

Safety Related Display Enstrumentation3
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1These systeus will differ for PWRs and BWRs, and for old~r and newer
plants. In each case the system festures which a]low fa- transfer to
recirculation cooling mode and establishment of long term cooling
with borcn precipitation contro) are to be considered as part of

the system to be evaluated.

2Emergency shutdown systems include those Systems used to bring the

plant to a cold shutdown condition following accidents which do not

result in a breach of the reactor =oolant pressure boundary together

with 2 rapid depressurization of the reactor coolant system. Examples

of such systems and equipment are the RHR system, PORVs, RCIC, pressurizer
sprays, chenical and volume control system, and steam dump systems.

3More specific identification of these types of equipment can be found
in the plunt emercency procedures.
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in the procedure telow includes sufficient conservatism to
dccount for this facter. Therefore, the pro-.dure is also
epplicadle <o plants without an iodine scrubbing spray system,

(3) Shielding calculations are based on 2n average gamma energy of
1 M2V derived from TIC 14844,

(4, These prozedures ere rot epplicable to equipment located directly
above the containrent sump, submerged in contaminated liquids, |
or ne2r filsers, Deoses spacified for equipment located in .hese
are2s must De evaluated on 2 case by case basis.

(8] Since tne dose adjustrent factors used in these procedures are
based on 2 calzulasion for a typical pressurized water reactor w’ h
& dry twpe cortainment, they are not directly applicable to
beitlirg weter reaciors or sther containment types. Howzver,
deses for thess other dlan: configurations may be evaluated
using sim‘iar Jrocedurss with conservative dose assumptions
ard acjusTment factors davaloped on a case by case basis,

Precedure

Figures 1 <hrmough & provide facsors to be appiied to the conservative

cos2 0 correc: She dase for <hs 7ollowing plant specific parameters:

(1] rezctor power lavel; (2) contzinment volume; (3) shielding; (&)

coraariment volure, and (3) time equipment is required toc remain

furcticnal.
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The procedure for using the figures is best illustrated by an example,
Consider the following case. The radiation service cordition for a
particular item of equipment has been specified as 2 x 106 RADS. The
application specific parameters are:

Reactor power level - 3,000 MWth

Containment volume - 2.5 x 106 ft3

Conpartment Volume - 8,000 ft3

Thickness of compartment shield wall (concrete) - 24*

Time ecuipment is required to remain functional - 1 hr.
The problen is *o make a reasonable estimate of the dose that the equipment
coulc be expected %o receive in order to evalyate the adequacy of the
redigtion service condition speci®ication.
tnier the nomogram in Figure 1 at 3,000 MWth reactor power level and

2.

s

x 106 fe2 contéinment volume and read a 30-day integrated dose of

1.3 x 107 PADS.

“oh

”

o

-
&

w

m

nter Figure 2 at 2 dose of 1.5 x 107 RADS and 24" of concrete shielding
for the comdartrent the equipment is located in and read 4.5 x ‘IO4 RADS.
This is the dose the equipment receives from sources outside the compart-
ment. To this must be added the dose from sources inside the compartment

(Step 3).

w

ten 3

Enter Figure 3 at 8,000 ft3 and read a correction factor of 0.13. The

dose dus o sources inside the compartment would then be 0.13 (1.5 x 107)
= 1.85 x 10° RADS. The sums of the doses from steps 2 and 3 equals:

2.5 x 10% RADS + 0.13 (1.5 x 107) RADS = 2.0 x 105 RADS
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MATYL R AL,

Itegrated Clroults (10}
Moy

Intograted Clrcuits (IC)
Commus

Travsiniore
{ ERTS B

Sillcon-Conteolled
Roctiflary

fntogqreted Clrcults (IC)
Analoy

Vulcanized Flbuer

rish Papor

Pulyoste: {unftlled)
Nylon

Polycarbonateo
Polyimide

Chlorosul fosatsd Poly-
wthylenc

Buna- ™

Integrated Clrculte (IC)
T™™e

vialiyl Pl
l!llco_u- ¥

TABLE C-1
THERMAL AND RADIATION AGING DEGRADATION -
OF SELECTED MATERIALS A
PN 1L MALIARTY by
sraivrcay | SEITTIITY
Ao Rl M
¥ orwowed —m i il
L 10 yits |40 yRs | LAen BASIS
i Py e bl § « x x
10! - x Y X x x
10! - . x x l x x -
lo‘ = x x x x x
10 > x » x x x
10t . x X x x x
- - T » 3 x x xi x
10° » x x x x x x x| = x |x
. - 10° - x x x x x x x x x
polyamtdel * 10° 5 x x x |x l x x x x X x x xi x * Ix
» 10° - x : - x x x| x x
IO‘ - x v ® x x
r".n- " w' ﬁlll“l. x x x ] x L]
- . . w® Thr ashold . N x x N )_\
ritln
m‘ I x X = x x x x
10® o
v - x x

*Indicates that

there is data available which shows 1 potential for significant thermal aging of the materials

when exposed to normal operating conditions for eit'er 10 o~ 40 years as indicated.




'. APPENDIX (
THERMAL AND RADIATION AGING DEGRADATION
F SELECTED MATER

Table C-1 is a partial 1ist of materials which may be found in 2 nuclear
power plant along with an indication of the material susceptibility to

radiation and therma! aging.

Susceptibility to significant thermal aging in a 45°C environment and
normal atmosphere for 10 or 40 years is indicated by an (*) in the appro-
priate column, Significant aging degradation is defined as that amount
of degracation that would place in substantial doudbt the ability of
typical equipment using these materials to function in & hostile

environment.

Susceptibility to radiation damage . ... .azed Dy the dose leve! and
the observed effect fdentificd in the coirn headed BASIS. The meaning
of the terms ysed to characterize the dose effect is as follows:
¢ Threshold - Refers to damage threshold, which is the radiation
exposure required to change at least one physical property of
the meterial.
o Percent Change of Property - Refers to the radiation exposure
required to change the physical property noted by the percent.
¢ Allowzbie - Refers to the radiation which can be absorbed Sefore
serious degradation occurs.
The information in this appendix is based on a literature search of sources
including the National Technical Information Service (NTIS), the Nationa)
herorautics and Space Administration's Scientific and Technical Aernspace

Report (STAR), NTIS Government Report Announcements and Index (GRA), and
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verious manufacturers data reports. The materfals iist 1s uct to be
considered a1l inciusive neither s it to be used as a basis for
specifying materials to be used for specific applications within a
nuciear plant. The 1ist s solely intended for use by the NRC staff

in making judgements as to the possibiiity of a particular material

in & partizular epplication being susceptible to significant degradation

due o rediation or thermal aging.

The cata base for thermal and radiation aging in engineering materiuls
s repidly expanding at this time. As additiona) information becomes

eveflable Table C-1 wil) be updated accordingly.
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