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SUPPLEMENT NO. 79-01A TO IE BULLETIN 79-01 - ENYlRONMENTAL QUALIFICATION OF
CLASS 1E EQUIPMENT (DEFICIENCIES IN THE ENVIRONMENTAL QUALIFICATION OF ASCO '

SOLEN 0IDVALVES)

Description of Circumstances:

Recently, a noncompliance report under 10 CFR Part 21 was received by the NRC
'

from the Henry Pratt Company, manufacturer of butterfly valves which are
installed in the primary containment at the Three Mile Island Unit 2 Nuclear
Station. These butterfly valves are used for purge and exhaust purposes and
are required to operate during accident conditions. The report discusses the *
use of an unqualified solenoid valve for a safety-related valve function which
requires operation under accident conditions. The solenoid valve in question
is Catalogue No. HT-8331A45, manufactured by the Automatic Switch Company
(ASCO) of Florham Park, New Jersey. This pilot valve is used to pilot control
the pneumatic valve sctuators which are installed on the containment ventila-
tion butterfly valves at this facility.

The deficiency in these olenoid valves identified in the Part 21 Report '

concerns the parts made cf acetal plastic materit.l. The acetal disc holder
assembly and bottom plug in the pilot valve assembly are stated by ASCO to have
a maximum service limit of 400,000 Rad integrated dosage and 200 degrees F
temperature. According to ASCO, exposure of these acetal plastic parts to
specified maximum environmental conditions may render the solenoid pilot valve
inoperable which would cause the associated butterfly valve to malfunction.

Further investigation at ASCO by the NRC staff has revealed that the valve
saals in most ASCO solenoid valves contain Buna "N" elastomer material, which
reportedly has a maximum service limit of 7,000,000 Rad integrated dosage and
180 degrees F temperature. The i.westigation further revealed that ASCO has
available a line of quali#ied solenoid operated pilot valves (ASCO Catalogue
No. NP-1) which han no plastic parts, utilize ethylene propylene or viton
elastomert and have a continuously energized operating life of four years,
under normal embient conditions up to 140 degrees F. According to the manu-
facturer, et the end of this period, the coil, manual operator (optional fea-
ture) and all resilient parts must be replaced. These preventive maintenance
instructions are specified in tne installation and instruction bulletins which
are provided to the purchaser with each shipment of solenoid valves.

The final items of concern identified during this investigation deals with the
application of Class "A", "B", or "F", solenoid coils which are exposed to an
accident environment. in this regard, ASCO representatives stated that the
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high temperature coils identified as Class "HT" or "HB" are the only coils con-
sidered suitable for service under accident conditions; whereas, Class "A", "B",and "F" coils are not.

With respect to the corrective measures to be taken to resolve the above concerns,
ASCO reconinends the following:

1. The parts of the solenoid valve made of acetal plastic material should be
replaced with similar parts made of metal which can be provided by ASCO.

2. The valve seals and gaskets which are made of Buna "N" material should be
replaced with either ethylene propylene or viton elastomers, considered -

by ASCO as suitable for the service intended.

3. Review and determine that the coils of the solenoid valves installed
inside containment are Class "HT" or "HB" as required for high tempera,ture
environmental conditions.

.

4
Review and determine that the solenoid enciesures installed inside contain-
cent have at least a NEMA 4 enclosure ra'.ing.

5. Establish a preventive maintenance program to assure replacement of those
valve parts identified above in the tima period recommended in the appro-priate ASCO valve bulletin.

6. ASCO also stated that all unqualified solenoid valves inside containment
be retrofitted to qualified ASCO No. NP-1 valves in lieu of the above.

7. Questions 'from licensees to ASCO concerning corrective measures should
reference both catalogue and serial numbers of each valve in question.
These numbers are stamped on the metal nameplate on each solenoid valve.

Action to be Taken by Licensees of all Power Reactor Facilities (except those
11 SEP Plants listed on Enclosure 3) with an Operating Licer.se:

1. Determine wb ther or not ASCO solenoid valves are used or planned for use
in safety-related systems at your facility (ies).

'
2. If such valves are used or planned for use, identify the safety system

involved and determine that: (a) valves which could be subjected to a
LOCA environment are qualified to that environment. Specifically that
no parts made of acetal plastic or Buna "N" materials or Class "A", "B",
or "F" solenoid coils are used in'such valves; (b) a preventive main-
tenance program is being conducted such that the salenoid coil, the manual
operator (if applicable), and the resilient parts of the. valve are being
replaced in accordance with the time period established by the manufacturer
and documented as the qualified life of the assembled component.

'

t
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3. All holders of operating licenses of power reactor facilities are
obligated to meet the review and reporting requirements established in
previously issued IE Bulletin 79-01, regarding environmental qualifica-'

tion of electrical equipment installed in their plants.

No additional written response to this Supplement IE Bulletin is required other
than those responses described above. NRC inspectors will continue to monitor
the licensees' progress in completing the requested action described above.
If additional information is required, contact the Director of the appropriateNRC Regional Office.

Approved by GAO, B180225 (R0072); clearance expires 7/31/80. Approval was given '

under a blanket clearance specifically for identified generic problems.
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SEP Plants

Plant Region
'

,

Dresden 1 III

Yankee Rowe I

Big Rock Point III

San Onofre 1 Y
.

Haddam Neck I

Lacrosse III

:
Oyster Creek .I

R. E. Ginna I

Dresden 2 III

Millstone I

Palisades III

.
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l'U10RAllDUM FOR: B. H. Grier, Director, Region I

.

J. P. O'Reilly, Director, Region II
J. G. Keppler Director, Region 11! -

K. V. Seyfrit Director, Region IV
R. H. Engelken, Director, Region Y .g

FR0ft: Noman C. fioseley, Director, . Division of Reactor Operations
Inspection, OIE "

,

SUBJECT: IE BULLETIN NO. 79-01A - ENVIRONMENTAL QUALIFICATIO.1 0F CLASS
IE EQUIPMENT (DEFICIENCIES IN THE ENVIRONMENTAL QUALIFICATION -

0FASCOSOLEN0IDVALVES)
.

The subject IE Bulletin should be dispatched fdr action on June 6, 1979, to
all power reactor facilities with an operating license. The Bulletin should

,

..:.

also be dispatched to the li SEP Plants (Enclosure 3) and those plants with T~a Construction Pemit for information only. The text of the Bulletin and
draft letter to licensees are enclosed for this purpose.

'

.

Noman C. fioseley, Director
| Division of Reactor Operations
'

Inspection
Office of Inspection and Enforconent

.

Enclosures:
1. Draft Transmittal Letter
2. IE Bulletin !!o. 79-01A
3. List of SEP Plants (11)

. . - . .

CO.1 TACT: V. D. Thomas IE
49-28180
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(Draft letter to all power reactor facilities with an operati.19 license
oraconstructionpermit).

1E Bulletin No. 79-01A

Gentlemen:

Enclosed is supplement IE 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 infonnation to the 11 SEP plants and all '

power reactor facilities with a construction permit. No action or written

response is 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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January /4,1980 '

MEMORANDUM FOR: -8. rf. Grier, Director, Region !
J. P. O'Reilly, Director, Region II

iJ. G. Keppler, Director, Region III
K. V. Seyfrit, Director, Region IV
R. H. Engelken, Director, Region V

FROM: Norman C. Moseley, Director, Division of Reactor Operations
Inspection, Office of Inspection and Enforcement

SUBJECT:
IE BULLETIN NO. 79-018 - ENVIRONMENTAL QUALIFICATION OF

.

CLASS IE EQUIPMENT

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

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

IS/
,

Norman C. Moseley, Director
Division of Reactor Operations

Inspection
Office of Inspection and Enforcement.

Enclosures:
i 1. Draft Transmittal Letter

2. IE Bulletin No, 79-Olb
and attachments

CONTACT: V. D. Thomas, IE
49-28180 t

| WPU:SM ROIvg[ R |N R0 XO F
i 12/31/79 VDThomas E rdetn N6 ey G r
j JOB A 1/f/80 1/g/80 1 /80 /80

.
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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. 79-01B which requires action by you with regard to

your 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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- . . .
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UNITED STATES
. SSINS No.: 6820

NUCLEAR REGULATORY COMMISSION Accessions No.:
OFFICE OF INSPECTION AND ENFORCEMENT 7910250528'

WASHINGTON, D.C. 20S55

January 14, 1980

IE Bulletin No. 79-01B

ENVIRONMENTAL QUALIFICATION OF CLASS IE EQUIPMENT

Descr( ion of Circumstances:

IE Bulletin No. 79-01 required the licensee to perform a detailed review of the
envi.ronmental qualification of Class IE electrical equipment to ensure that the
equipner.t will function ujer (i.e. during and following) postulated accident
condition,.

-

The NRC staff has completed the initial review of licensees' responses to
Bulletin No. 79-01. Based on this review, additional information is needed to
facilitate completion of the NRC evaluation of the adequacy of environmental
qualification of Class 1E electrical equipment in the operating facilities. In
addition to requesting more detailed information, the : cope of this Bulletin is
expanded to resolve safety concerns relating to design basis environments and
current qcalification criteria not addressed in the facilities' FSARS. These

.

'

'nclude high energy line breaks (HELB) inside and outside primary containment,
agic.9, and submergence.

Enclosure 4, " GUIDELINES FOR EVALUATING ENVIRONMENTAL QUALIFICATION OF CLAS$ IE
ELECTRICAL EQUIPMENT IN OPERATING REACTORS", provides the guidelines and criteria
the staff will use in evaluating the adequacy of the licensee's Class IE equipmentevaluation in response to this Bulletin.

In general, the . orting problems encountered in the original responses and
the additional information needed can be grouped into the following areas:
1. All Class IE electrical equipment required to function under the

postulated accident conditions, both inside and outside primary contain-
cent, was not included in the responses.

2. In many cases, the specific information requested by the Bulletin for
each component of Class IE equipment was not reported.

3. Different methods and/or formats were used in providing the written
evidence of Class IE electrical equipment qualifications. Some licensees
used the Systec Analysis Method which proved to be the most effective
approach. This stethod includes the following information:

Identification of the protective plant systems required'to functiona.
under postulated accident conditions. The postulated accident
conditions are defined as those environmental conditions resulting
from both LOCA and/or HELB inside primary containment and HELB
outside the primary containment.

~ ___ _ ___ _-____-

I
'
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|
*

b. Identification of the Class IE electrical equipment items within
each of the systems identified in Item , that are required to
function unde. the postulated accident conditions,

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

4. Additional data not previously addressed in IE Bulletin No. 79-01 are needed -

to determine the adequacy of the environmental qualification of Class IE
, electrical equipment. These data address component aging and operability in

a submerged condition.
.

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

1. Provide a " master list" of all Traineered Safety Feature Systems (Plant Pro-
tection System 0 required to function under postulated accident con'itions.d
Accident conditions are defined as the LOCA/HELB inside containment, and
HELB outside containment. For each system within (including cables EPA's
terminal blocks, etc.) the master list identify each Class IE electrical
equipment item that is required to function under accident conditions. '

Pages 1 and 2 of Enclosure 2 are standard formats to be used for 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 TMI/2.

2. For each class IE electrical 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 conditions.
For those class IE electrical equipment items, not having adequate qualifica-
tion data available, identify your plans. for determining qualifications of
these items and your schedule for enmpleting this action. Provide this in
the format of Enclosure 3.

3. For equipment identifed in Items 1 and 2 provide service condition prnfiles
(i.e. , terrperature, pressure, etc. , as a function of time). These data
should be provided for design basis accident conditions and qualification
tests performed. This data may be provided in profile or tabular form.,

,

i

|
l

i
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.

4. Evaluate 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 Electrical 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. , Identify the maximum expected flood level inside the primary containment
resulting from po.tulated accidents, Specify this flood 13 vel 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 Class JE electrical equipment
item which has been determined as not being capable of meeting environmental
qualification requirements for service intended. Send the LER to the approp-
riate MC Regional Office within 24 hour.s 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 NRC Regional Office. Those items which
were previously reported to the NRC as not being qualified per 1ED-79-01 do
not require an LER.

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

following schedule:i

(a) Submit a written report required by items 1, 2, and 3 within 45 days
from receipt of this Bulletin.

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

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

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

Approved by GAO, B180225 (R0072); clearance expires 7/31/80. Approval was
given under a blanket clearance specifically for identified generic problems.

,

i

l

,
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IE Bulletin No. 79-018 Er. closure
January /p,1980 l

I

RECENTLY ISSUED
IE BULLETINS

Bulletin Subject Oate Issuec~ Issued To
No.

j 79-28 Possible Halfunction of 12/7/79 All power reactor
i

Ncmco Model EA 180 Limit facilities with an !
Switches at Elevated OL or a CP |a Temperatures

,

79-27 Loss Of Non-Class-1-E 11/30/79 All power reactor.

,

Instrumentatien and facilities holding
Control Power System Bus OLs and to those
During Operation nearing licensing

79-26 Boron Loss from BPR 11/20/79 All BWR power reactor
Control Blades facilities with an

OL

79-25 Failures of Westinghouse 11/2/79 All power reactor
DFD Relays In Safety-Related facilities with an
Systems OL or CP

79-17 Pipe Cracks In Stagnant 10/29/79 All PWR's with an
(Rev. 1) Borated Water System At OL ati for infamation

PWR Plants to other power reactors
.

79-24 Frozen Lines 9/27/79 All power reactor
'

facilities which have
either OLs or cps and
are in the late stage
of construction

79-23 Potential Failure of 9/12/79 .All Power Reactor
Emergency Diesel Facilities with an
Generator Field Operating License or
Excite Transformer a construction permit

79-14 Seismic Analyses For 9/7/79 All Power Reactor,
'

(Supplement 2) As Built Safety-Related Facilities with an
,

; Piring Systems OL or a CP

79-22 Possible Leakaga of Tubes 9/5/79 To Each Licensee
'

of Tritium Gac in Time- who Receives Tubos
pieces for Luminosity of Tritium Gas

Used in Timepieces
for Luminosity

i

i

* '

.- . - _ . ., - - ~



. _ . _ _ - - _ _ _

. .
.'

Enc'ecuro 1

SEP Plants,

Plant hegion
Dresden 1 III
Yankee Rowe I
Big Rock Point III
San Onofre 1 V
Haddam Neck I
Lacrosse III
Oyster Creek I
R. E. Ginna I
Dresden 2 III
Hillstone I
Palisades III

,,

1
-

O
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Docket E:' 50-XXX MASTER LISTI

(( (Typical)~

,

(Class IE Electrical Equiprent Required to Function
Under Postulated Accident Conditions).

I. SYSTEM: RESIDUAL HEAT REMOVAL (RHR)
"

f
l

COMPONENTS

|

Location
Plant Identification Inside Primary Outside Primary

Number Generic Name Containmr.;.t Containment
.

IPT 456 PRESSURE TRANSMITTER x
|

'

lLT 594 LEVEL TRANSMITTER x
__

lLS 210 LIMIT SWITCH x

II. SYSTEM: AUTOMATIC DEPRESSURIZATION SYSTEM ( ADS)

|
|

| COMPONENTS
I

LocaWon

Pit 1 es ;ification Inside Primary Outside Primary,

'

Nu t e Generic Name Containment Containment. . _ . . . . _ . _

e:1 R001 VALVE MOTOR OPERATOR x

B21-F003 SOLEN 0ID VALVE x

B21-F010 PRESSURE 5 WITCH x

* -

. --



'
SYSTEK. R)tR EQUIPMENT / COMPONENTS (Typica_1)

_

| III. r
( .

" COMP 0NENTS'

_

('

.

s

Location
Plant Identification Inside Primary Outside Primary

Nunber* Generic NamE Containment Containment

16xP455 0-RING GASKET x

EPA, Class E.
Westinghouse,100C ELECTRICAL PENETRATION ASSEMBLY X

KULKA No. ET35 TERMINAL BOARD x

ONK0 NITE,1000V, 3C ,

Black- POWER CABLE x x

X BRAND 10W-40 LUBRICATE OIL '
x

15 KB69 (Boston
Wire & Cable) INSTRUMENTATION CABLE x x

Cutler Hamer TB
No. 6 TERMINAL B0X x

RAYCl:EM XYZ CABLE SPLICE x x

-

Scotch No. 54 INSULATING TAPE x

T&B No. 10 INSULATE 3 TERMINAL LUG x

Y Brand Epoxy No. . SEALANT x x
111

* When a component is not identified by c' ant identification number, use the
manufacturer, model number, serial number, etc.

** Like components may be referenced.

*
.

.. _ _ _ _ - - _ _ - _ _
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Enclosure 3.

SYSTEM COMPONENT EVALUATION WORK SHEET-
'

INSTRUCTIONS -;

1. Ecutoment Description: Provide the specific information requested for
each Class IE electrical component. Provida 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.

2. Environment: List values for each environmental parameter indicated. ,

List the " specification values" obtained from postulated accident analysis
in the "5PEC" column. List the " qualification valm s" obtained from test
reports, engineering analysis data, etc. in the " Qual" column. Tempera-
ture, pressure, etc. , as a function of time shall t>e provided in profile
or tabular form. Specify the time period that the component or equipment
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."

3. Documentation Reference: Reference the docun.ents from which information
was obtained in 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.

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

5. Outstandina Items: Identify parameters for which no qualification data
is presently available. Also, identify parameters, service conditions,i

| or envi nnments'not previously addressed during FSAR environmental
qualification analysis such as submergence, qualified life (aging),_or.

~

i

| HELB. -Identify in the " Notes" section on page 1 of this enclosure the
I actions planned for determining qualification and the schedule for
| completing these actions.
;

*
_ - _ - - - . . . - .- - . . . , - .,.- . ,,,-- - , , . - . , , -
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Facili ty: Page l' of Enclosure 3
SYSTEM COMPONENT EVALUATION WORK SHEET

(Typical)'

0 c et:
.

ENWRONMENT DOCUMENTATION REP'

EQUIPMENT DESCRIPTI0rl QUALIFICAT10N OUTSTANDi rlG

SPecifi- Qualifi- S pei.i f i- yualiti- METHOD ITEMS'Parameter cahnn ra ti on ca tion cation
System: RHR Operating 15 min. 300 min. 1 5 Simultaneout Ncae ~qPlant ID No. IPT456 Time Test s

Component:
PRESSURE TRANSMITTE'l Temgerature SEE ACCIDENT AND

1 5 Simultaneou:
( F) Test NoneTEST PROFILES ,

Manufacture: PROVIDED
Fischer-Porter Co. Pressure

(PSIA) ; 1 5 Simultaneous None
'

Model Number: Test
50-EN-1071-BCXN-NS Relative,

Function: ,Humidtty(%) 100% 100% 1 5 Simultaneou: None
-

Accident Monitoring i .i Test
Chemfcal 14 00 /3 3Accuracy: Spec: 5% Spray 1 See Note 1t4A0ltDemon: 4% ,

.

Service: RHR Pump 1A 6 8 SequentialRadiation 4x10 rads 1.2x10 rad ; 2 6Discharge Pressure Test None
S/N107

E Sequentie 1

Test NoneLocation: Containment Aging 40 yrs 40 yrs 3 7, 8 2. Eng. Ana ysis

Flood Level Elev: 620' I Not Not Hone
Above Flood Level: Yes | Submergence Required Required See Note 2 hNo x'

|

0 Documentation References: Notes:
1. FSAR Chapter 3, Parzgraph 3.11 1. XYZ Letter No. 237-1, dated November 2, 1979,
2. FSAR Chapter 14. Paragraph 14.2.3.1 has been sent to MFG. requesting the qualification -
3. Technical Specification 3.4.1, Paragraph A informa tion. If qualification not determined

j4. Technical Specification 4.6.5, Paragraph B acceptable by December 15, 1979, component j5. FIRL Test Report No. 3500 dated November 2, 1972 will be replaced during refueling outage March 1980:
6. Fischer and Porter Co.' Test Report No. 2500-1 *

7. A. B. D0D Engineering Evaluation Data Report No. 6932 2. In the FSAR submergence was not considered
.8. Wylie Laboratory Report No. 467 an environmental parameter. ABC Laboratory

is to perfom submergence ' test in April 1980.

-_-
. .-
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# c' GUIDELINES FOR- EVALUATING EtNTRONMENTAL QUALIFICATION-
! . .

]. OF CLASS IE ELECTRICAL- EQUIPMENT

IN OPERATING REACTORS
.

|
'

1.0 Introduction"

f 2.0 Dis cus sion
.

; 3.0 Identification of Class IE Ec'atoment
i
! 4.0 Service Conditions ;

~

| 4.1 Service Conditions Inside Containment for a loss of
s Coolan Accident (LOCA) ,.

1. Tencerature and Pressure _ Steam Conditions ,

}

]
2. Radiation. ;

3. Submeroence
i-
i 4 Chemical Soravs

! 4.2 Service Conditions for a PWR Main Stean Line Break (MSLB)
'

-Ins 1::e Conta1ncer.t
!

j 1. Temeerature and Pressure Steam Conditions
!
'
; 2. Radiation
;
i .

i 3. Subtercence .!
:

? 4 Chemical Sorays l
i

j 4.3 Service conditions Outside Containment'
;

i 4. 3.1 Areas Subject- to a Severe Environment as a Result-
: of a Mich Enercy Line Break (HELB)

:

4.3.2 Areas Where Fluids are Recirculated From Inside
Containment to Accomolisn Lono-Ten- Eme-cency,

Core Coolint Followino a LOCA
,

3 . .

1. -Temoerature, Pressure and Relative Humidity
,

-2. ' Radiation
~

'

3. Submercence;

| 4 Chemical Sorays-
'

1

5

i
!

i

i
'
,
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4.3.3 Areas Nornelly Maiptained at Room Conditions |.

5.0 Qualification Methods <

5.1_ Selection of Qualification Method ,

;

5.2 Qualification by Type Testing
.

1. , Simulated Service conditions and Test Duration -

2. Test Soecimen.

4

3. Test Seouence -

4. TestSoetimenAging ,

5. Functional Testing and Failure Criteria

6. Installation Interfaces

5.3 Oualification by a Combination of Methods' (Test. Evaluation,
Analysis ;

6.0 Margin
'

i

| 7.0 h
^

| 8.0 Occumentation
.

Appendix A - Typical Equipment / Functions Needed for_ Mitigation of
,_

a LOCA or MSLB Accident

Appendix B - 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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GUIDElfNESJOR EVALUATING ENVIRONMENTAL QUALIFT m 10N

OF CLASS 1E ELECTRICAL EQUIPMENT

IN OPERATING REACTO,RS
.

1.0 INTRODUCTION

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

IE Bulletin 79-01, entitled, " Environmental Qualification of Class IE

Equipment." This bulletin requested that licensees for operating power
,

reactors complete within 120 days their reviews of equipment qualification
,

begun earlier in connection with IE Circular 78-08. The objective of

IE Circular 78-03 was to initiate e review by the liter. sees to detemine

t<hether proper documentation existed to verify that all Class IE electrical

eouipment would function as required in the hostile environment which could

result fron design basis events.

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

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

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

Bulletin 79-01 and selected associated qualification documentation. The

objective of the evaluations using these guidelines is to identify Class IE

equipment whose docu entation does not provide reascnaole assurance of environ-

mental qualification. All such equipment identified will then be subjected

to a plant application specific evaluation to detemine whether it should be

requalified or replaced with a component whose qualification has been adequately

verified.

These guidelines are 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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Equipmeit in other classes of plants not yet-licensed to operate, or-

replacement equipment for operating reactors, may be subject to aifferent-
,

requirements such as those set forth in NUREG-0588 Interiin Staff Position

on Environmental Qualification of Safety-Related Electrical _ Equipment.

In addition to its reviews in connection with IE- Bulletin 79-01 the staff7

is e,ngaged in other generic reviews that include aspects of- the equipment'

qualification issue. TMI-2 lessons learned and the effects of failures of ,

non-Class IE control and indication equipment are examples of these generic

reviews. In some cases these guidelines may be applicable, however, this
_ ;

detentination will be nade as_ part of that related generic review,

2.0 D_ISc 'SSION

IIEEE Std. 323-1974 is the current industry standard for environmental-

qualification of safety-related electrical equipment. This standard was

first issued as a trail use standard, IEEE Std. 323-1971, in.1971_and.later *
-

after substantial revision, the current version was issued in-1974. .Both

versions of the standard set forth generic requirements for equipment quali-

fication but the 1974 standard includes' specific requirements- for_ aging,_

margins, and maintaining documentation records' that were not-included in

the 1971 trial use standa: J.
_

The: intent of this document is not to provide guidelines for implementing.

either version of IEEE Std. 323 for operating- reactors - In fact most of

the operating reactors are not comitted to comply with any particular-

industry- standard for' electrical: equipment qualification. However,- all of

the operating reactors are required to comply' with the General-~ Design.~ Criteria-

I
IEEE Std. 323-1974, "IEEE Standard for Qualifying Class IE Equipment-for
Nur. lear Power Generating-Stations." '

'

*
_ _ _ _ _ - - _ _ _ _ = _ _ . - _ _
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specified in Appendix A of 10 CFR 50. . General Design Criterion 4 states

in part that " structures, systems and components important to safeti shall-
~

be designed to accomodate the affects of end to be compatible with the
,

environmental conditions associated with nonnal operation, maintenance,
-

testing and postulated accidents, including loss-of-coolant accidents."

The intent of these guidelines is to provide a basis for judgements required

to confirm that operating r'eactors are in c:mpliance' with General Design
,

Criterion 4. 1

3.0 IDDITIFICATION O' CLASS It' E00!PMENT

Class IE er.n.ipment includes all electrical equipment needed to achieve. ' -

,

emergency reactor shutdown, containment isolation . reactor core cooling,

containment and reactor heat removal, and prevention of significant release

of radioactive n.aterial to the environment, Typical systems included in

pressurized and boiling water reactor designs to_ perform-these functions

for the nest severe postulated loss of coolant accident (LOCA) and main
,

steamline break accident (fiSLB) are listed in Appendix A.
,

1

More detailed descriptions of the Class -IE equipment installed at specific-

plants can be obtained from FSARs, Technical specifications, and emergency

procedures, Although variatien 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 apolicable to all components necessary

for operation of the. systems listed |in' Appendix. A including but not _ limited-

to valves, motors, cables connectors, relays,. switches, transmitters 'and
.

valve position indicators.

. __ - ~ _ , . - _ _ , _ . ~ _ _ . - . _ - . _ . _ l . . _ _ _- . . , . _
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4.0 SERVICE CONDITIONS.

*

In order to determine the adequacy of the qualification of equipment it is

necessary to specify the environment the equipment is exposed to during

normal and accident conditions with a requirement to remain functional,
,

These environments are referred to as the " service conditions."-

The approved service conditions specified in the FSAR or other licensee

submittals are acceptable 'nless otherwise noted in the guidelines discussuedu
,

be1%
.

4.1
Service Conditions Inside Containment for a loss of Coolant Accident (LOCA)

'

1, Temoerature and Pressure steam conditions In general, the containment

temperature and pressure conditions as a function of time should be

based on the analyses in the FSAR, In the specific case of pressure

suppression type contaiments, the following minimum high tempeature.

conditions should be used: (.1) BWR Drywells - 3400F. for. 6 hours; and

.
(2). ?WR Ice Condenser Lower Compartments - 3400F for 3 hours,

2. ?.adiation - When specifying radiation service conditions for equipment

exposed to radiation during normal operating and accident-conditions,

the nomal operating dose should be added-to the dose received during

the course of an accident. Guidelines for evaluating beta and-gama

radiation service conditions for general areas inside. containment are '

provided below Radiation service conditions for equip. Tent locateds

- directly above the containment sump, in the _ vicinity of filters, or

submerged in contaminated liquids must be evaluat'ed on a case.by case

basisc Guidelines for these evaluations 'are not provided in this-
document,

.._

. m_.__ _ _____m_____-___
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Gamma Radiation Doses - A total gama dose radiation service condition
7of 2 x 10 RADS is acceptable for Class IE equipm..it located in general

areas inside containment for PWRs with dry type containments Where as

dose less than this va.lue has been specified, an application specific

evaluation nut be perfomed to detennine if the dose specified is

accepta ble, Procedures for evaluating radiation service conditions
,

in such cases are provided in Appendix B, The procedures in Appendix
,

B are based on the calculation for a typical PWR reported in Appendix

0 of NUREG-05881
.

Gamma dose radiation service conditions for BWRs and PWRs with ice

condenser containments must be evaluated on a case by case basis,

Since the procedures in Appendix B are based on a calculation for a
'

typical PWR with a dry type contai'nment, they are not directly applicable

to BWRs and other containment types [ However, doses for these other

plant configurations may be evaluated using similar procedures with

conservative dose assumptions and adjustment factors developed on a

case by case basis.

Beta Radiation Ooses - Bett radiation doses generally are less significant

than gamma radiation doses for equipment qualification, This is due to

the low penetrating power of beta particles in comparison to gamma rays

of equivalent energy, Of the general classes of electrical equipment

in a plant (e.g., cables, instrument transmitters. valve opera tors ,

containment pene". rations), electrical cable is considered the most

i 'JREG-0583, Interim Staff Position on Environmental ' Qualification ofN

Safety-Related Electrical Equipment.

l
.
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vulnerable to damage frun beta radiation. Assuming a TID 14844

source term, the average mximum beta energy and isotopic abundance

will vary as a functioie of time following an accident. If these

parameters are considered in a detailed calculation, the conservative

beta surface dose of 1.40 x x 108 RADS reported in Appendix D of NUREG

0588 would be reducert by approximately a factor of ten within 30 mils
.

of the surface of electrical cable i.nsulation of unit density. An
,

additional 40 mils of insulation (totil of 70 mils) results in another
factor of 10 reduction in dose. Any structures or other equipment in (

the vicinity of the equipment cf interest would act as shielding to,

further reduce beta doses. If it can be shown, by assuming a conserva-

tive unshielded surface t. eta casa of 2,0 x 108 RADS and consider ,,g

the shielding factors Jiscussed hers, that the beta dose to radiation

sensitive equipment internals would be less than or equal to 10% of

the total gann dose to which an item of equipment has been qualified,

then that envioment 'nay be considered qualified for the total radiation

envircrment (gama plus be:a), 11 this criterion is not satisfied

the radiation service condition should be determined by the sum of

the garm and beta doses.

3. Submercence - The preferred method of protection against the effects

of subergency is to locate equipment above the water flooding level.

Specifying saturated steam as a service condition during type testing

of 'equipcent that will become flooded in service is not an acceptable

alternative for actually flooding the equipment during the tcst.

.

_ - . - _ _ _ . _ - -
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4. Containment Sorays - Equipment exposed to chemical sprays sh.ould be

qualified for the nest severe chemical environment (actdic or
.

ba:ic) which could exist Demineralized water sprays should not

be exempt from consideration as a potentially adverse service-

condition.

4.2 Service Conditions for a FWR Main Steam Line Break (MSl3) Inside Containment

Equipment required to function in a steam line break environment must

be * qualified for the high temperature and pressure that could result.
'

In some cases the environmental stress on exposed equipment 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 system.

1. Temeerature and Pressure Steam Conditions - Equipment' qualified for

a LOCA environment is considered qualified for a MSLB accident environ-

ment in plants with automatic spray systems not subject to disabling

single component failures. This position' is based on the "Best
-

Estimate" calculation of a typical plant peak. temperature and pressure
| and a themal analysis of typical components inside containment.M

: The final ac:eptability of this approach,: i.e., use ef-the "Best Estimate",
|

.
! is pending the completion of Task Action Plan- A-21, Main Steamline

-
-

Break 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

I
| See NUREG Oa55, Short Tem Safety Assessment on the Environmental
| Qualification of Safety-Related Electrical Eouipment of SEP Operating
l- Reactors, for a more detailed discussion of the best escimate' calculation.

.- . . - - - - _ _ - - .-_;__-.._._- __: _,._____L
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for perfoming such an analysis for operating reactors are provided

in Section 1.2 for Category II plants in NUREG-0588.- Interim Staff

Position on Envirorrnental Qualification of Safety-Related Electrical

Equiprnent.

2. Radiation - Same as Section 4.1 above except that a conservative

6gamma dose of 2 x 10 RADS is acceptable.

3. Submeroence - Same as Section 4.1 above. -

4. Chemical Sorays - Same as Section 4.1 above.

4.3 Service Conditions Outside of Conteinment,

4.3.1 Areas Subject to a Severe Environment as a Result of a Hioh Enercy

1.ine Break IHELB)

Service conditions for areas outside contairvaent exposed to a HELB were
.

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

the staff in December,1972 to evaluate the effects of a HEL3. The<

equipment required to mitigate the event was also identified. This

equipment should be qualified for the service conditions reviewed and

approved in tne ti:;5 Sa'e y Evaluation Report for ea:n specific plant.

4.3.2 Areas 'a'here Fluids are Recirculated from Inside Containment to Accomolish

Lono-Tem Core Cooline followinc a LOCA

1. Ter.cerature and Relative Humidity - One hundred cercent relative humidity

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

temperature and pressure as a function of time should be based on the

plant unique analysis reported in the FSAR.

|

|
:

|

,
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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

6 RADS would bebasis. In general, a dose of at least 4 x 10
t

expected.,

3. Submeroence,, - Not applicabl e.

4. ' Chemical Sorays - Not applicable.
.f %

4.3.3 Areas Normally Maintained at Room Conditions
a

Ciass IE equipmer,t 1ccated in these areas does not experience significant

stress due to a change in service conditions'during a design basis event.

This equioment was designed and installed using standard engineering

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

, Electric Code). Ecsed on these factors, failures of equipment in these

; areas during a design basis event are expected to be random except to

the excent that they may be due to aging or failures of air conditioning or

{ ventilation syste: .s . Therefore, no special consideration need be given to '

the. environmental cualification of Class IE equipment in these areas provided.

the aging recuirements discussed in Section 7.0 below are satisfied and the

! areas are rr.aintained at room conditions by redundant air conditioning or

ventilation systems served by the onsite emergency electrical power system.

Equipment located in areas not served by redundant systems powered from

onsite emeroency sources should be e,ualified for the environmental extremes

which could result from a failure of the systems as determined from a plant

specific analysis.

5.0 OUA'_IFICATION METH005

.

?

*. , , . . , , , ,
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5.1 Selection of Dualification Method

The cho'ce of qualification method employed for a particular application

of equipment is largely a matter of technical judgement based on such

factors as: (1) the severity of the service conditions; (2) the structural

and raterial complexity of the equipment; and (3) the degree of certainty

required in the qualification procedure (i.e., the safety importance

of the equiprent function). Based on these considerations, type testing
,

is the preferred method of qualification for electrical equipment located

insice containrren: re:iuired to mitigate the consequences of design basis

events, i.e., Class IE equipment (see Section 3.0 above). As a minimum,

the cualification for severe temperature, pressure, and steam service

conditions for Class IE equipment should be based on type testing.

:Qualificatior. for other service conditions such as radiation and chemical

sprays may be by analysis (evaluation) supported by test data (see Section

5.3 below). Exceptions to these general guidelines must be justifi1d on a

case ay case basis.

5.2 Ouali'iccion by Tvre Testino

Tne evaluation of tes plans and results should include consideration of
the fc110 wing 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 cime duration of the test should be at least as long 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 postulated accident. A shorter test duratior. may be acceptable

|

|

!

i
,
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if specific analyses are provided to demonstrate that the materials

involved vil not experience significant accelerated themal aging

during the period not tested.

2. Test Soerinen - The test specimen should be the same model as the

equipment being qualified. The type test should only be considered valid
;

for equipment identical in design and material construction to the test

specimen. Any deviations should be evaluated as part of the qualifica-

tion documentetion (see also Section C.0 below). -

3 T st Secuence - The component being tested should be exposed to a

steam / air envi-onment at elevated temperature, and pressure in the -

sequence defined for its service conditions. Where radiation is a

service cor.dition whict is to be considered as part of a type test, it

may be an:?.ied at any time during the test sequence provided the component

does not centain any materials which are known to be susceptible.te

significant radiation damage at the service condition levels or

caterials wnese susceotibility to radiation damage is not known (see
Ap;endix C). :f the component contains any such materials, the radiation)

cose shoulc be applied prior to or concurrent with exposure to the elevated

te cerature and pressure steam / air environment. The same test specimen

should be used throughout the test sequence for all service conditions

the eouipment is to be qualified for by type testing. The type test

shculo only be considered valid for the service ccnditions applied to.

the same test specimen in the appropriate sequance.
.

Test Sce:iren Acing - Tests which were successful using test specimensc.

wnich hac not been creaged may be considered acceptable orovided the

c:mocr.en c:ss not :cntain na:erials which are known to be susceptible

.

I.

.
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to significant degradation due to thermal and radiation agin. (see Section

7.0). If the component contains such materials a qualified life for the
,

component must be established on a case by case basis. Arrhenius techniques

are generally considered acceptable- for-thermal aging.

5. Functional Testino and Failure Criteria - Operational modes tested

. should be representative of the actual application requirements

(e.g., components which operate normally energized in the plant i[,

should be normally energized during the tests, motor and electrical-,

.

cable loading during the test should be representative of actual-
.

operating conditions). Failure criteria should include instrument

accuracy requirements based on the maximum error assumed in the

plart safety analyses. If a component fails at any ~ time during
*

the test even in a so called " fail safe" mode, the test should

be considered inconclusive with regard to demonstratingTthe ability

. of the component to function for the entire period prior to the

failure.

6. _ Installation Interfaces --The ocuipment mounting and electrical or-

mechanical seals .used during the type test should be representative

of the actual installation for the test to be considered conclusive.
The equipment qualification program should include'an as-built -

inspection in the field to verify that equipment was installed
4-

' as it was tested. Particular emphasis should be placed on common
'

problems such as protective enclosures-installed upside down with
!

drain holes at the- top and penetrations in-equipment housings for

electrical connections. being left unsealed or susceptible to

moisture incursion through stranded conductors.

.

.

- -
-- -
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5.3 Ouelification by a Ccetination of Methods (Test. Evaluation,

Analysis

As discussed in Section 5.1 above, an item of Class IE 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 quali,fication for service conditions such as radiation
,

and chemical sprays may be demonstrated by analysis (evaluation). In
%

such cases the overall qualification is said to be by a combination of

methods. Fo11 cuing are two specific examples of precedures that are

considered acceotable. Other similar procedures may also be reviewed

| anc 'o;nc acceptable or a case by case basis.

1. Radiatior Cualification - Some of the earlier tvoa tasts performed>

for operating reactors did not include radiation as a service
,

condition. In these cases the equipment may be shown to be

radiation qualified by perfonning a calculation of the dose"

;

expected, taking in:o ace:ount the time the equipment is required

to remain functionti and its location using the methods described
!

in Appendix B, and analyzing the effect of the calculated dose

on the materials used in the equipment (see Appendix C). As a

general rule, the time required to ramain functional assumed for dose

calculations should be at least i hour.

2. Chemical Scray Oualification - Compenents enciesed entirely in
4 corrogion resistant cases (e.g. , stainless steel) may be shown

to be qualified for a chemical environment by a , analysis of

the effects of the particular chemicals on tFe : articular enclo-

sure materials. The effects of chemical sprajs on the pressure

integrity of any gaskets or seals present shcuid be considered

in the ar.alysis.

.

-
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6.0 Marcin

IEEE T,td. 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 nonnal variatior.s in ec::rnercial production

of equipment and reasonable errors in defining saticfactory perfonnance.

Section 6.3.1.5 of the standard provides' suggest,ed. factors to be applied

* to the service conditio~ s to assure adequate margins. The factor appliedn

to the time equipment is required to remain functional is the most '

significant in terms of the additional confidence in qualification that
'

is achieved by adding margins to service conditions when establishind

tes: environments. For this reason, special consideration was given to

the time required to remain functional' when the guidelines for Functional

Testing and Fai e Criteria in Section 5.2 above were established. In
.

addition, all of the guidelines in Section 4.0 for establishing service

conditions include conservatisms which assure margins between .the service

conditions specified and the actual conditions which could realistically
be expected in a cesien basis event. Therefore, if the guide' lines in

Section 4.0 and 5.2 are satisfied,no separate margin factors are required

to be added to the service conditions when specifying test conditions.
7. 0 Agin;

Itplicit in the str.ff position in Regult. tory Guide 1.89 with regard to

backfitting IEEE Std. 323-197a is the staff's conclusion that the

increcental icprovement in safety from aroitrarily requiring that a
.

specific qualified life be demonstrated for all Class IE equipment is

not sufficient to justify the expense for plants already constructed

ar.d operating. This position does not, however, exclude equipment

.
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using materials chat have been identified as being susceptible to

significant 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 materials which may be found in. nuclear power plants along with
,

an indication of the material susceptability to thermai and radiation aging.
6.0 Doc urer.ta ti on

Comple e and auditable records must be available for qualificationL by -

any of the methocs described in Section 5.0 above-to:be consideredLvalid.

These records should describe the qualification method in sufficient

detail to verify that all of the guidelines have been:

satisfied. A sir.?le vendor certification of compliance with a design

specification should not be considered adequate.

.
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APPENDIX-A
-

, TYPICAL EOUIPMENT/ FUNCTIONS NEEDED FOR
,

MITIGATION OF A LOCA OR MSLB ACCIDENT

{

Engineered Safeguards Actuation '

l

Reactor Protection

Contairunent Isolation
'

Stearaline Isolation
'

i Main Feedwater Shutdown and . Isolation.
.

Emergency Power
.

Emergency Core Coolingl
-

Contair. ment Heat Removal

Contair. ment Fission Product Removal

Contair. ment Combustible Gas Control '

Auxiliary Feedwater

Contairtment Ventilation

Contaire,ent Radiation Monitoring

Control Room Habitability Systems (e.g., HVAC, Radiation. Filters)-,

|

Vent'ilation for Areas Containing Safety Equipment.

Component Cooling

Service Water

Emergen:y Shutdown 2

3Post Ac:ident Sampling and Monitoring
3Radiation Monitoring

L Safety Reiated Display' instrumentation 3

.

.
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These systems will differ for PWRs and BWRs, and for oldar and newer.

plants. In each case' the system features which allow fo transfer to
recirculation cooling mode and establishment of long term cooling
with boren precipitation control are to be considered as part of
the system to be evaluated.

2
Emergency 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. coolant pressure boundary:together
with a rapid depressurization of the reactor coolant system;- Examples
of such systems and equipment are the RHR system, PORVs, RCIC, pressurizer
sprays, chemical and volund control system, and steam dump systems.

More specific -identification of these types of equipment can be found
in the plant erergency procedures.

.
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APPENDIX B '

. .

PROCEDURES FOR EVALUATING GAMMA RADIATION SERVICE CONDITIONS

Introduction and Discussion

The adequacy of ganna radiation service conditions specified for inside

containment during a LOCA or MSLB accident can be verified by assuming

a conservative dose at the containment centerline and adjusting the dose

according the plant specific parameters. The purpose of this appendix

fis to identify those parameters whose effect on the total ganna dose is
'

%

easy to quantify with a high degree of confidence and describe procedures

which may be used to take these effects into consideration.

The bases for the procedures and restrictions for their use are as
follows:

(1) A conservative dose at the containment centerline of 2 x 107RADS

for a LOCA and 2 x 106 RADS for a MSLB accident has been assumed.
~

This assumption and all the dose rates used in the procedure out-

lined below are based on the methods and sample calculation

described in Appendix D of NUREG-0588, " Interim Staff Position

on Environmental Qualification of Safety-Related Electrical Equip-
ment." Therefore, all the limitations listed in Appendix D of

NUREG 0583 apply to these procedures,

(2) The sample calculation in Appendir D of NUREG-0538 is for a 4,000

t%'th pressurized water reactor housed in a 2.52 x 106 ft3 contain-

ment with an iovine scrubbing spray system, A similar calculation

without iodine scrubbing sprays would increase the- dose to _ equipment
approximately 15".. The conservative dose of 2 x 107 RADS assumed

,

G
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|

3, in the procedure below includes sufficient conservatism to
;

account for this facter. Therefore, the pro idure is also
|

applicable to plants without an iodine scrubbing spray system. *

;
j- (3) Shielding calculations are based on an average gama energy of- !

-

1 MEV derived frod. TIC 14844 -c
: ,

| (4) These pro:edures are not ~ applicable to equipment located directly
i

above the con:ainrent stop, submerged in contaminated liquids,
,

.

,

| or near filters. Doses specified for equipment located in these- '

1

| areas mus: be evaluated on a case by case basis.
4 ;.
'

(5) Since the dese adjustrent factors used in these procedures are :
i

based on a cai:ula: ion for a typical pressurized water reactor w',h
,

a dry type cor.tairinent, they are not directly applicable to

bei".ir.g water reactors or other containment types. However,

deses fer these other plan: configurations may _be evaluated.3

;

using similar procedures = with conservative dose assumptions
'

and adjus men: fac: ors developed on a case by case ' basis.

pr::edure
,

,

- -Fi;ures i hmph i provide factors to be appliedito the conservative-

dose to corre:t the dose for the following- plant ' specific parameters:

(1) reactor power level; (2) containment volume; -(3) shielding; (4);

corsartment volune; and (5) tim: equipment:is required to remain
fur.cticnal,

n

~

- -
. . - ..

_
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The procedure for using the figures is best illustrated by an example.
*

Cor. sider the following case. The radiation service condition for a
particular iten of equipment has been specified as 2 x 106 RADS. The

application specific parameters are:
a

Reactor power level - 3,000 MWth
i

j Containment volume - 2.5 x 106 ft3

'

Cocpartment Volume - 8,000 ft3i

3

| Thickness of compartment shield wall (concrete) - 24"
t

; Time equipment is required to remain functional - 1 hr.

The problem is to make a reasonable estimate of the dose that the equipment,

; could be expected to receive in order to evaluate the adequacy of the

radiation service condition specification.

Sten 1
#

Enter the nomogram in Figure 1 at 3,000 MWth reactor power level and
62.5 x 10 ft3 containment volume and read a 30-day integrated dose of

1. 5 x 107 FADS.

Steo '

Enter Figure 2 at a dose of 1,5 x 107:

RADS and 24" of concrete shielding

for the comoartment the equipment is located in and read 4.5 x 104 RADS.

This is the dose the equipment receives from sources outside the compart-

'To this must be added the dose from snurces inside the compartmentment.

; (Step 3).

|. Steo 3

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

dose due to sources inside the compart:nent would then be 'O.13 (1.5 x 10 )7

! = 1.95 x 106 RADS. The su ts of the doses from steps 2 and 3 equals:

" 5 x 104 7RADS + 0.13 (1.5 x 10 ) RAOS = 2.0 x 106 RADS.

.

4
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.Steo 4

Enter Ficure 4 at I hour and read a correction factor of 0.15. Apply

this factor to the sum of the doses determined from steps 2 and 3 to

correct the 30 day total dose to the equipment inside the compartaent
to 1 hour.

60.15 (2.0 x 10 ) = 3 x 105 RADS

In th'is particular example the service condition of 2 x 106 RADS

specified is ccnservative with respect to the estimated dose of 3 x
- ,

e

10' RA:5 calculated in steps 1 through 4 and is, therefore, acceptmble.

3

P
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'*

LOCA DOSE CORRSCIIONS*
.

'
. .

CONTAINM ENT ~
VOLUME (ft3)

3 x 106 -

'

1

2 x 106

1,,
-

.

-

30 DAY
MWTH INTEG RATED

1 x 106 4000 - yDOSE-

~

3000 74 x 10- '
_

2000 -

~

3 x 107 ---
.

5 x 105 1000
-

-

* ~

7 -

2 x 10g g_,,

3 x 105 Y-

2* -

2 x 105 -

1 x 107 -

-

_._

1 X 1@ -

5 x 105 -

4 x 106 -

3 x 106 -

2.5 x 106 -

2.0 x 106 -

1 x 106 -

*MSL3 ACCIDENT DOSES SHOULD BE READ AS A FACTOR OF 10 LESS

.
_.
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THERMAL AND RADIATION AGING DEGRADATION
.%

OF SELECTED iMTERIALS '

| YTits tur almeette.rrr lwtitstn usatis tenment. eent s* timenet

O. - ~ - - ,, r..,a,,e-
'

' [,p.,
> b'f

,a.

/gg],Eff: .o a R f.h 's,7

AFC m H Il.3M j,, i,a ' g, ,.
, , g.3,gy ., .,

.4lsun m. .n

y ' g.? * 4a t e < u ' ,,n? .'- 25 [o 4[
- m e.

d, z. ., 3, d
.

?
. gremit.pl As. Ar. 10 vet's des vps s'm asMI G f,5 *s

p .,

. u. _,_. .-
r

losteaseat el Clecui te iIC) I] Tier ontme tel * X X XH-99 39

Intogratel Circuits (IC) 30 I
*

h X X XC-** r:

Tr ee.a l en t ur e lo I E M 3 g g g
"

fl* smIv a lo E I E g 3 g g
"

al licoes-Censt e olle=1 10 X h I X X X X
*

finoct i f lore

Inteep atoil Circesite (IC) 10 I M X X X
*

Aeaalu.;

Vulcaset ted f !!sor * * 10 F X X X X
*

Piste Paper 10 X X X X X 2 R x x 3
"

lblyestea (tsenfllleel) * * 10 E 2 X X X X X X X X X

*

5 '*Ny loes mlyasilde * 10 I X X X X X X X X X R R R I I

*

*Pol yca rlsoeia t.o 10 I X X X X X X X
*

Polyles tele IO 2 I I R E R
*

It/ Altowable X x x x x 3
Chloromut formatad Poly- typa tors *

ethylene

IWna.pe stir /tti- * * 10 Threshold E I 2 X x
trlle -#
ihstAer

, intaspated Circuite (ICI to X X X z x x x
"

TTL

Dially! Plits NAP IO "

Silicoenw F 10 X X
**m.

.

I

* Indicates that there is data available which shows i potential for significant thermal aging of the materials
when exposed to normal operating conditions for eitf.er 10 o,- 40 years as indicat'ed.
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,THERFAL AND RADIATION AGING DEGRADATION

CF SELECTED MATERIALS
*

Table C-1 is a partial list of materials which may be found in a nuclear

power plant along with an indication of the material susceptibility to

radiation and themal aging.

0Susceptibility to significant themal aging in a 45 C environment and

normal atinosphere for 10 or 40 years is indicated by an (*) in the appro-
,

priate column. Significant aging degradation is defined as that amount I

of degradation that would place in substantial doubt the ability of
,

typical equipment using these materials to function in a hostile

environmen t.

. Susceptibility to radiation damage w a uned by the dose level and

the observed effe:t identified in the col rr headed BASIS. The meaning

of the tems used to characterize the dose effect is as follows:

e Threshold - Refers to damage threshold, which is the radiation

exposure required to change at least one physical property of

the material .

| Percent Change of Property - Refers to the radiation exposuree
i

required to change the physical property noted by the percent.

e Allowable - Refers to the radiation which can be absorbed Sefore

serious degradation occurs.

! The infor-.ation in this appendix is based on a literature search of sources
'

including the National Technical Infomation Service (NTIS), the National

Aeronautics and Space Administration's Scientific and Technical Aerospace
,

Report (STAR), NTIS Government Report Announcements and Index (GRA), and

- , - , -
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*

various e.anufacturers data reports. The c.aterials list is sict to be

considered all inclusive neither is it to be used as a basis for

specifying materials to be used for specific applications within a

nuclear plant. The list is solely intended for use by the NRC staff

in making judgements as to the possibility of a particular material
:

in a parti:ular application being susceptible to significant degradation

due' to radiation or therrral' aging. |

|

The data base for thermal and radiation aging in engineering materials
,

1
is rapidly expanding at this time. As additional infomation becomes

,

available Table C.1 will be updated accordingly.

|
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