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PACIFIC GAS AND ELECTRIC COMPANTY

LAW DEPARTMENT -~ 77 BEALE STREET, 31ST FLOOR + SAN FRANCISCO, CALIFORNIA 94106 + (415) 781-4211

November 13, 1980

- = e

NEW MAILING ADDRESS
P. O. Box 7442
San Francisco, CA 94106

Mr. A. Schwencer, Acting Chie —
Iicensing Branch No. 3 =3
Division of Licensing e w
Office of Nuclear Reactor Regulaticn eles .
U. S. Nuclear Regulatory Cammission v ~
Washington, D. C. 20555 =2 ~ -
5] i~
rn . hal S
Re: Docket No. 50-275 © o =
Docket No. (50=323 CE =

Diablo Canyon Units 1 & 2
Dear Mr. Schsvencer:

As requested in Mr. Stolz's letter dated March 3, 1980, we have
reviewed o envirommental qualification program for safety-related electrical
equirment using NUREG~0588. "Interim Staff Position on Envirommental Qualifi-
cation of Safety-Related Electrical Equipment (Camment Issue)," as the basis
for cur evaluation. The following information related to our review is attached:

Attaciment 1. An evaluation of the envirommental qualification program for
safety-~related electrical equirment.

Attachment 2. A tabulation of Class IE equipment cutside containment subject
to high energy line break. ,

Attachment 3. A tabulation of Class IE equipment inside contaimment with
potential for exposure to severe environment.

Attachment 4., A tabulation of Class IE equipment not required to operate in
a severe envirament. .

Attachment 5. A tabulation of environmmental temperature evaluations for
Class IE balance-of-plant electrical equipment.

Attachment 1 provides the response to Mr. Stolz's March 3, 1980
letter requesting an evaluztion of cur envirammental qualification program
for safety-related electrical equipment.
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COPY

Mr. A. Sclmencer 2 November 13, 1980

Attachna'mszm3wemsuhnitbedwithamletbemdated
! January 14, 1980 and March 20, 1980, respectively, as a partial response
to Mr. Stolz's letter of November 2, 1979 regarding envircomental qualifi-
cation of Class IE equirment. ﬁaeyareattadledhereforcmvenience

Attachments 4 and 5 provide the final porticn of information
to be supplied by PGandE in resparise to Mr. Stolz's November 2, 1979 letter.

Rindly acknowledge receipt of the material listed above on the
enclosed copy of this letter and retarn it to me in the enclosed addressed
envelope.,

Very truly yours,
‘Philip A. Crane, Jr.

Attackme.'}ts
CC w/attachment: Service List






' . 'ATTACHMENT T

1. ESTABLISHMENT OF THE QUALIFICATION PARAMETERS FOR DESIGN BASIS EVENTS

1.1 Temperature and Pressure Conditions Inside Containment - Loss of Coolant
Accident (LOCA) :

(1) The time-dependent temperature and pressure, established for the
design of the containment structure and found acceptable by the
staff, may be used for environmental qualification of equipment.

EVALUATION
The time-dependent temperature and pressure conditions
for the LOCA were established for the design of the
containment structure as documented in the FSAR and
were found acceptable bxﬂthe staff.
Qualification tests for equipment inside containment
were performed using the applicable accepted environmental
¢onditions.
(2) Acceptable methods for caleculating and establishing the containment
pressure and temperature envelopes to which equipment should be

qualified are summarized below. Acceptable methods for caleculating
mass and energy release rates are summarized in Appendix A.

EVALUATION
The methodology described in WCAP-8312A was used for
calculating the LOCA mass and energy release. Appendix A

to NUREG-0588 indicates this methodology 1is acceptable

to the staff.

Pressurized Water Reactors (PWRs)

Dry Containment = Calculate LOCA containment environment using CONTEMPT-LT or

equivalent industry codes. Additional guidance is provided in Standard Review
Plan (SRP) Section 6.2.1.1.A, NUREG-75/087.
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EVALUATION

The meﬁhods used for calculating pressure and temperature -
time dependent envelopes for equipment qualification were
based on the COCO model described in WCAP-8327 and 8936.
This method was found acceptable by the staff.

(3) 1In lieu of using the plant-specific containment temperature and
pressure design profiles for BWR and ice condenser types of plants,
the generic envelope shown. in Appendix C may be used for qualification
testing.

EVALUATION
Not applicable.

(4) The test profiles included in Appendix A to IEEE Std. 323-1974 should
not be c¢onsidered an acceptable alternative in lieu of using plant-
specific containment temperature and pressure design profiles unless
plant-specific analysis is provided to verify the adequacy of those
profiles.’ )

EVALUATION

Plant-gpecific analysdis. have been used for providing
containment temperaturé and pressure profiles for
equipment environmental qualification tests (see l.1(a)
and (2) above). The test profiles in Appendix A

to IEEE 323-1974 were not used.

1.2 Temperature and Pressure Conditions Inside Contaimnment = Main Steam Line
Break (MSLB)

(1) Where qualification has not,been completed, the environmental parameters
used for equipment qualification should be caleculated using a plant-
specific model based on the staff-approved assumptions discussed in item
1 of Appendix B.

EVALUATION

Not applicable as qualification has been completed.
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(2) oOther models that are acceptable for calculating contaimment parameters
are listed in Section 1.1(2).

EVALUATION .
. The model used for calculating containment parameters

used the methodology in WCAP-8822 for the envirommental
qualification. program which has been‘acgepted by
the staff. Appendix A to NUREG-0588 indicates the
acceptability of WCAP-8822 for calculating the mass and
energy release following main steam line break (MSLB).
The methods used for caleculating pressure and
temperature time dependent envelopes for quipment

“““““ - . — 7" qualification ‘were~based on the COCO model described in:
WCAP 8327 and 8936, This method was f;und acceptable by
the staff.

(3) In lieu of using the plant-specific containment temperature and
pressure design profiles for BWR and ice condenser plants, the generic
envelope shown in Appendix C may be used.

EVALUATION
Not applicable. !

(4) The test profiles included in Appendix A to IEEE Std. 323-1974 should
not be considered an acceptable alternative in lieu of using plant-

specific containment temperature and pressure design profiles unless
plant-specific analysis is provided to verify the adequacy of those
profiles. .

EVALUATION

Plant~specific analyses have been used for providing

containment temperature and pressure profiles for

equipment environmenkal quélificatiénntests. The

tes; profiles included in Apéendix A to IEEEH323-1974

were not used.
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(5) Where qualification has been completed but only LOCA counditions were
considered, then it must be demonstrated that the LOCA qualification

conditions exceed or are equivalent to the maximum c¢alculated MSLB
conditions. The following technique is acceptable:

(a) Calculate the peak temperature from an MSLB using a model
based on the staff's approval assumptions discussed in item 1
of Appendix B.

EVALUATION

The ¢alculations of the ¢ontainment temperature
transient employs the methodology described in the
response to item 1.2(2).

(b) Show that the peak surface temperature of the component to. be
qualified does not exceed the LOCA qualification temperature
by the method discussed in item 2 of Appendix B.

EVALUATION

In determining component temperature, the model
used, as described in WCAP-8936, estimates the
eohponent internal temperatures under qualificéqion
and the peak MSLB conditions. PGandE believes that
the significant parameter to measure in
qualification is the temperature attained during
any transient &ondition of any potentially
temperature sensitive internal components and

not the surface temperature of the metallic
enclosure.

(¢) 1If the caleculated surface temperature exceeds the qualification
temperature, the staff requires that (i) additional justification
be provided to demonstrate that the equipment can maintain its
required functional operability if its surface temperature reaches
the calculated value or (ii) requalification testing be performed
with appropriate margins, or (iii) qualified physical protection

be provided to assure that the surface temperature will not exceed
the actual qualification temperature.

—l



EVAQTIO& C

In the calculations performed using the model
described in WCAP~8936 (noted in item 1.2(5b),
the component interqal temperature under
qualification conditions exceeded the estimated
component internal temperatures under worst

case MSLB ¢onditions.

1.3 Effects of Chemical Spray

The effects of caustic spray should be addressed for the equipment quali-
fication. The concentration of causties used for qualification should be
equivalent to or more severe than those used in the plant containment
spray system. If the ¢hemical composition of the caustic spray can be
affected by equipment malfunctions, the most severe caustic spray environ—
ment that results from a single failure in the spray system should be
assumed. See SRP Section 6.5.2 (NUREG-75/087), paragraph II, item (3) for
caustie spray solution guidelines.

EVALUATION

The chemical composition of the spray used in the

environmental qualification tests had a concentration

of at least l.146 weight percent boric acid and 0.17

welght percent sodium hydroxide dissolved in water.

This chemical spray. concentration corresponds to a

pH of 8.5, The test spray meets the guidelines of

SRP 60' 5. 2, II(&).

The containment spray system {s deéigned such

that no single failure ¢an oc¢cur that will result in

additional sodium hydroxide being added which

could increase the anticipated alkalinity of the

chemical spray.

1.4 Radiation Conditions Inside and Qutside Containment

The radiation environment for qualification of equipment should-be based
on the normally expected radiation environment over the equipment qualified
life, plus that associated with the most severe design basis accident (DBA)
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during or following which that equipment mﬁst,remaih functional. It should
be assumed that the DBA related envirounmental conditions ocecur at the end of

the equipment qualified life.

The sample calculations in Appendix D and the following positions provide an
acceptable approach for establishing radiation limits for qualification.
Additional radiation margins identified in Section 6.3.1.5 of IEEE Std.
323-1974 for qualification type testing are not required if these methods
are used.

(1) The source term to be used in determining the radiation environment
assoclated with the design basis LOCA should be taken as an instantaneous
‘release from the fuel to the atmosphere of 100 percent of the noble gases,

50 percent of the iodines, and 1 percent of the remaining fission .
products.’ For all other non-LOCA design basis accident conditions, a source
term involving an instantaneous release from the fuel to the atmosphere

of 10 percent of the noble gases (except Kr-85 for which a release of
30 percent should be assumed) and 10 percent of the fodines is acceptable.

EVALUATION
The source term used for determining the radiation
environment for qualification of equipment for a

- LOCA meet these criteria.

(2) The calculation of the radiation environment associated with design
basis accidents should take into account the time dependent transport-
of released fission products within various regions of contalnment and
auxiliary structures.

EVALUATION

During the qualification of equipment, there was

no requirement for considering time dependanecy of
transport of the released fission products and

no attempt was made to include this aspect into the -
calculation of the radiation enviromment to which
equipment was qualified.

(3) The fnitial distribution of activity within the containment should be
based on a mechanistically rational assumption. Hence, for compart-~
mented containments, such as in a BWR, a large portion of the source

_ - should be assumed to be initially contained in the drywell. The

agsumption of uniform distribution of aectivity throughout the ¢ontain-
ment at time zero is not appropriate.
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EVALUATION

During the qualification of eduipment, there was
no requirement gor determining the distribution

of activity mechanistically and the distribution of
activity was assumed to be uniform throughout the
containﬁent at timé zero, As a general rule, this
method is conservative as shielding from structures

and equipment is not considered with uniform distribution

of activity,

(4) Effects of ESF systems, such as containment sprays and containment

ventilation and filtration systems, which act to remove airborne activity
and redistribute activity within containment, should be calculated
using the same assumptions used in the calculation of offsite dose. See
SRP Section 15.6.5 (NUREG-75/087) and the related sections referenced in
the Appendices to that section,

EVALUATION

No credit was taken for removal of radioactivity from

the containment atmosphere by containment sprays,

" filters or fission product plateout., The fission
products are assumed to be distributed homogeneously
throughout the containment with removal by decay only.

This assumption makes the radiation dose used for :

equipment qualification conservative.

(5) Natural deposition (i.e., plateout) of airborne activity should be

determined using a mechanistic model and best estimates for the model
parameters. The assumptions of 50 percent instantaneous plateout of
the iodine released from the core should not be made. Removal of
iodine from surfaces by steam condensate flow or washoff by the
containment spray may be assumed if such effects can be justified
and quantified by analysis or experiment,

EVALUATION
Plateout was not considered in the calculation of

the radiation environment.
.



(6)

7

(8)

(9)

.
I | .

For unshielded equipment located in the containment, the gamma dose and
dose rate should be equal to the dose and dose rate at the centerpoint
of the containment plus the contribution from location dependent sources
such as the sump water and plateout, unless it can be shown by analyses
that location and shielding of the equipment reduces the dose and

dose rate. :

EVALUATION

Dose and dose rates to equipment was calculated as

indiéated in the response to items 1l.4(1), (2), (3),

(4), and (5).
For unshielded equipment, the beta doses at the surface of the equipment
should be the sum of the airborne and plateout sources. The airborne
beta dose should be taken as the beta dose caleculated for a point at
the ¢ontainment center. -

EVALUATION

Qualification for the effects of beta radiation was .

not a requirement for Category Il équipment and as a

consequence was not systematically addressed as part

of the original qualification program, however, all

1E instrumentation is adequately shielded from beta

doses.
Shielded components need be qualified only to the gamma radiation levels
required, provided an analysis or test shows that the sensitive portioms
of the component or equipment are not exposed to beta radiation or that

the effects of beta radiation heating and ionization have no deleterious
effects on component performance.

EVALUATION

Seé response to item 1.4(7).

Cables arranged in cable trays in the containment should be assumed
to be exposed to half the beta radiation dose calculated for a point
at the center of the containment plus the gamma ray dose calculated
in accordance with Section 1.4(6). This reduction in beta dose is
allowed because of the localized shielding by other cables plus the

cable tray itself.



(10)

(11)

(12)

(13)

Y e

See response to items 1,4(6) and 1.4(7).

Paints and coatings should be assumed to be exposed to both beta and
gamma rays in assessing their resistance to radiation. Plateout
activity should be assumed to remain on the equipment surface unless
the effects of the removal mechanisms, such as spray washoff or steam

condensate flow, can be justified and quantified by analysis or
experiment,

EVALUATION

See response to items 1.4(6) and 1.4(7).

Components of the emergency core cooling system (ECCS) located outside
contaimment (e.g., pumps, valves, seals and electrical equipment) should
be qualified to withstand the radiation equivalent to that penetrating
the containment, plus the exposure from the sump fluid using assumptions
consistent with the requirements stated in Appendix K to 10 CFR Part 350.

EVALUATION

A comprehensive study has been perfo;med to determine

the radiological enviromment associated LOCA events in

selected Plant locations outside of the containment, The
results of this study will be used to evaluate the envirommental
qualifications of ECCS equipment located outside containment,

The results of this study will be available November 15, 1980,

Equipment that may be exposed to radiation doses below 104 rads should
not be considered to be exempt from radiation qualification, unless
analysis supported by test data is provided to verify that these levels
will not degrade the operability of the equipment below acceptable
values.

EVALUATION
The thrust of this requirement relates to in-service

aging mechanisms which is addressed in item 4.

The staff will accept a given component to be qualified provided it

can be shown that the component has been qualified to integrated beta
and gamma doses which are equal to or higher than those levels resulting
from an analysis similar in nature and scope to that included in
Appendix D (which uses the source term given in item (1) above), and
that the component incorporates appropriate factors pertinent to

the plant design and operating chardcteristics, as given in these general
guidelines..

-9- .
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EVALUATION

The radiation enviromment discussed in the response
to items 1.4(1), (2), (3), (4) and (5) was used in

qualifying equipment and was accepted by the staff.

(14) When a conservative analysis has not been provided by the applicant

for staff review, the staff will use the radiation environment
guidelines contained in Appendix D, suitably corrected for the
differences in reactor power level, type, containment size, and other
appropriate factors.

EVALUATION

«See response to item 1.4(13).

1.5 Enviroumental Conditions for Outside Contaimment

(1)

(2)

Equipment located outside containment that could be subjected to high-
energy pipe breaks should be qualified to the conditions resulting from
the accident for the duration required. The techniques to caleculate
the environmental parameters described in Sections 1.1 through 1.4
(Category II) above should be applied.

EVALUATION

An evaluation of the effects of postulatéd pipe breaks
outside containment was pefformed and reported in
Appendix 3.6 of the FSAR. The environmental conditions
reported in Appendiz 3.6 have been accepted by the staff.
Equipment outside containment has been qualified to the
accident conditions identifieé in the evaluation of

pipe breaks outside con;ainment or to conditions which

are more severe.

Ly

Equipment locatéd in general plant areas outside containment where
equipment 18 not subjected to a design basis accident environment
should be qualified to the normal and abnormal range of environmental
conditions postulated to oeccur at the equipment location.
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EVALUATION.
As indicated in Table 3.11-2 of the FSAR and the
&orrespondence of Mareh 20, 1980 to John Stolz,
equipment outside containment which is not subjecéed
to design basis accident conditions has been qualified
~ to the normal and abnormal conditions as#ociated with
thgir location within the élant;
Same as Category I; or, there may be designs where a loss of the
environmental support system may expose some equipment to environments
that exceed the qualified limits. For these designs, appropriate
monitoring devices should be provided to alert the operator that
abnormal conditions exist and to permit an assessment of the conditions
that occurred in order to determine if corrective action, such as
Feplacing any affected equipment, is warranted.
EVALUATION
Class 1lE equipment has either been qdalified for the
most severe environment based on the loss of enviromnmental
supporf systems or femperature monitoring of the room
or area where Class lE equipment is located is provided
to indicate abnormal temperature occéurrences.
The FSAR section on "Environmental Conditioms Oquide
the Containment” identified as Section 3.11.2 describes
whéd temperature monitoring of a room or area is required.
Table 3.11-2 "Environmental Temperature Evaluations
for Class 1E ho# Electrical Equipment” provides a
" 1isting of equipment and their associated environmental,
qualification limits and an indication as to which
rooms or areas have t;mperature sensing and control
room alérms to inform the ;perator when an abnormal

temperature occurs in the given area.
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2.

2.1

5

QUALIFICATION METHODS ' . .,

Selection of Methods

(1)  Qualification methods should coanform to the‘requiréments defined in IEEE

Std.

. to6 operate in a severe environment, environmental qualificatidn

323-1971.

EVALUATION

knﬁironmental qualification, in accordance with IEEE
323-1971, was only required for that Category II equipment
that is required to perform a safety function in a severe
environment.

For the remaining Category II equipment not required

to IEEE 323-1971 was not required. Rather, the equipment
was designed to maintain its required performance
capability throughout the specifigd range of qormal

and abnormal environmental parameters. The only design

basis event (DBZ) testing completed on this equipment

was for the seismic event since, due to the equipment’

location, there is no other DBE capable of producing

a severe environment at the equipment 1ocat16n which
could then potentially cause common mode failures.

While qualificatio; for normal and abnormal envirouments
has not been completedﬂfor this latter group of equipment

in accordapcehﬁith 1EEE 323-1971, a performance test

‘at ambient conditions is completed on all production

units prior to shipping and, for some items of equipument,
a production unit was tested .at the specified maximum
ambient temperature, as described in the response to

item 2.3(1). While these production tests have not



been performed or documented in accordance with

the standards established in IEEE 323-1971, the

supplier believes that these production tests,

together with the design specification for the equipment,
which specifies the range of normal and abnormal envirommental
parameters, providesnsufficient assurance of equipment
capability,iﬁ accordanée with the staff position under

item 2,1(4).

(2) The choice of the methods selected is largely a matter of technical

(3)

Jjudgment and availability of information that supports the conclusions
reached. Experience has shown that qualification of equipment

subjected to an accident enviromment without test data is not adequate
to demonstrate functional operability. In general, the staff will not
accept analysis in lieu of test data unless (a) testing of the component
is impractical due to size limitations, and (b) partial type test data
is provided to support the analytical assumptions and conclusions
reached.

EVALUATION

In general, most‘;quipment required to perform
a safety function in a severe environment was
subjected to-'qualification tests to demonstrate
functional operability,

]

The environmental qualification of equipment exposed to DBA environments
should conform to the following positions, The bases should be provided
for the time interval required for operability of this equipment., The
operabllity and failure criteria should be specified and the safety
margin defined. :



(a) Equipment that must function in order to“mitigate any accident
should be qualified by test to demonstrate its operability for
the time required in the environmental conditions resulting
from that accident.

EVALUATION

The required anq demonstrated duration of the |

safety function time interval for eﬁuipment operability
is defined for the equipument tested.

Equipment that must function to mitigate

accidents was qualified by test. One of the test
acceptance criteria was that the safety related
function for the equipment must be demonstrated

for the time required for the enviroumental

— Y - -

conditions associated with thé accident.

(b) Any equipment (safety related or non-safety related) that need not
function in order to mitigate any accident, but that must not fail
in a manner detrimental to plant safety should be qualified by test
to demonstrate its capability to withstand any accident enviroument
for the time during which it must not fail.

EVALUATION *

The inclusion of non—-safety related equipment

is beyond the scope of the environmental qualification

program undertaken.
The effects and consequences of severe
environments on non-safety related equipment has been
| identiffed as a Category I item in NUREG-0585 and should be
i Fesoived'ag part Pf the TMI action plan.
1 PGandE will éontinue to monitor the industry
|

and NRC efforts to resolve this issue.

|
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(¢) Equipment that need not function in order to mitigate any accident

and whose failure in any mode in any accident enviromment is not
detrimental to plant safety need only be qualified for its non-
accident service environment.

Although actual type testing is preferred, other methods when
justified may be' found acceptable. The bases should be provided
for concluding that such equipment is not required to function
in order to mitigate any accident, and that its’ failure in any

mode in any accident enviromment is not detrimental to plant
safety.

EVALUATION

For safety related equipment tﬁat is located’

in an area where it can experience the environment
resulting from an accident but is not required

to perform any‘safety‘function,.it has been
verified that any con;equenﬁiai_failute_o£..‘
such equipment, due to the resulting environment,
does.not prejudice the safety related functions .

of other equipment required for accident mitigation.

(4) For envirommental qualification of equipment subject to events other
than a DBA, whch result in abnormal enviromnmental conditions, actual
type testing is preferred., However, analysis or operating history, or
any applicable combination thereof, coupled with partial type test data

may be found acceptable, subject to the applicability and detail of
information provided,. . ' .

" EVALUATION

As stated in the responsetto item 2.1(1), it 1is

believed that production tests and, in some cases,

‘testing at maximum ambient conditioms on equipment

not subjected to severe environments, described in
response to item 2.3 constitute a partial type

test and that these test$, together with éhe design
specifications of this equipmené provides the assurance

of equipment capability.
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2.2 Qualification by Test

(1) The failure eriteria should be established prior to testing.

EVALUATION
Failure eriteria are established before component
testing.
(2) Test results should demonstrate that the equipment can perform its

required function for all service tonditions postulated (with margin)
during its installed life.

EVALUATION

Enviroumental qualificacion tésting performe& to
IEEE 323~197) was limited to demonstrating the
capability of equipment to perform safety related
functions when subjected to the severe eanvironments.
For that equipment not required to operate in a

severe environment refer to the response to item

2.1(L).

(3). The items described in Section 5.2 of IEEE Std. 323-1971 supplemented
by items (4) through (12) below constitute acceptable guidelines
for establishing test procedures.

EVALUATION
The response to item 2.3(3) address the aspects
of compliance with Section 5.2 of IEEE 323-1971.

' (4) When establishing the simulated enviroumental profile for qualifying °
equipment located inside containment, it is preferred that a single
profile be used that envelopes the environmental conditions resulting
from any design basis event during any mode of plant operation (e.g.,

a profile that envelopes the conditions produced by the main steamline
break and loss-of-coolant accidents).

-16-
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EVALUATION

Where possible-a single profile enveloping the
environmental conditions for both ﬁSLB and LOCA

for qualification of equipment is used. The exceptions
to the use of a single qualification envelope for

LOCA and MSLB occurs when:

(a) The equipment is only used to mitigate
against one of the severe enviromments.,
In such a case, qualification has been
completed to conditions enveloping the
possible consequences from the single
severe enviromment and it pas been verified
that failure of the equipment in any other
more limiting severe environment will

not prejudice any safety related function.

(b) The test conditions are found to be unacceptably
conservative,

(5) Equipment should be located above flood level or protected against
submergence by locating the equipment in qualified watertight enclosures,
Where equipment is located in watertight enclosures, qualification by

* test or analysis should be used to demonstrate the adequacy of such

protection., Where equipment could be submerged, it should be identified
‘and demonstrated to be qualified by test for the duration required.

EVALUATION .
All safety related equipment throughout the plant has
either been qualified for submerged operation and

so tested or provided with watertight enclosures that

-17-



have qualified to show watertight adequacye.

The consequences of flooding in the containment
to a post LOCA Level of 96' — 1" is supplied in
Appendix 3.11A of the FSAR.

(6) The temperature to which equipment is qualified, when exposed to the
simulated accident enviromment, should be defined by thermocouple
readings on or as close as practical to the surface of the é&omponent

> being qualified.

If there were no thermocouples located near the equipment during the
.tests, heat transfer analysis should be used to determine the temperature
at the component. (Acceptable heat transfer analysis methods are
provided in Appendix B.)

EVALUATION

In performing quélification tests, the test procedures

require that the external enviroument temperature

be measured as close to the test unit surface as

-

is practicable.

(7) Performance characgeristics of equipment éhould be verified before,
after, and periodically during testing throughout its range of required
operability.

B

EVALUATION

Where a safety related function of the equipment

requires operation during the time period the equipment

is subjected to the identified environmental cond}tions,

the equipment performance is, at a minimum, verified

before, during and after the simulated event.

V _(8) Caustic spray should be inéorporated during simulated é;ent testing

at the maximum pressure and at the temperature conditions they would
occur when the onsite spray systems actuate.




o ®
EVALUATION
For that equipment located inside containment
caustic spray ié incorporated in the testing procedure,
The characteristics of the spray are those noted'in
the response to item 1l.3.
(9) The operability status of equipment should be monitored continuously

during testing. For long~term testing, however, monitoring at discrete-
intervals should be justified if used.

)

EVALUATION

. See response to item 2,2(7).

(10) Expeeted extremes in power supply volnage range and frequency should

be applied during simulated event environmental testing.

EVALUATION
Most of the Class 1E equipment requiring envirommental
qualification is supplied by a stabilized powen‘supply.
Iherefore the range of electrical parameters is very
small and are not considered to be significant, Because
of this, no variation of voltage and frequenc& is normally
applied during equipment testing.

(11) Dust environments should be addressed when establishing qualification
service conditions.

EVALUATION
Process instruments subiected to severe environment
are sealed and therefore dust environment is not

considered significant,
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(12) Cobalt 60 is an acceptable gamma radiation source for environmental
qualification.

EVALUATION
Cobalt 60 has been used to simulate the effeéts

of gamma radiation for -equipment qualification.

2.3 Test Sequence

(1) Justification of the adequécy of the test sequende selected should
be provided. :

EVALUATION

A. Eﬁuipmént not required to operate in HELB environment

As stated in the response to item 2.1(l)b, qualification

- ., - -testing to IEEE 323=1971 standards was not_completed.

However the following performance tests were completed

on production units;

1, Electrounic production units were, in general,

subject to a burn-in period.

2. All production units were éubject to a verification
test at ambient conditions. This test included

verfication of all safety“related functions.

3. For some equipment, a sample production unit was
tested at the specific abnormal maximum ambient

temperature.

4, A sample producﬁion unit was tested to verify
equipment capability during a simulated seilsmic

evente.




Be

l

Steps 1 and 2 verify the equipment capability

to

perform safety related functions under

normal ambient conditions. The equipment

is

designed to maintain this demonstrated performance

capability within the specified range of normal and

abnormal environmental parameters. In some cases

(step 3), testing at the specified upper temperature

limit was ¢completed to provide additional demonstration

of

the equipment capability to operate at abnormal

extreme conditions. This information, together

with the design basis event simulation (seismic)

provides assurance that he equipment is capable of

performing specified safety related functions under

all anticipated service conditions.

Equipment required to operate in a HELB environment

In general, the following test sequence was employed

to

1.

2.

3.

qualify supplier equipment;

All production units were subjected to a‘calibration
and/or verification test at ambilent conditioms.
This test included verification of all safety
related functions.

No specific abnormal tests were completed since
the severe enviromment envelopes the abnormal
condition with ample margin.

A sample production unit was irradiated, using

a Cobalt 60 source, to the estimated worst

case gamma dose obtained from in-service operation

and required accident and post—accident performance.

-2]1-
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(3)

o ®
"4, The same production unit was tested to verify v
equipment capability during a simulated seismic
event.
5. The same production unit was tested under applicable
simulated severe environment and conditions.
Completion of the above test sequenée gives assurance
that the equipment can perform safety related
functions under normal, abnormal and design basis
event conditions. The design basis event testing
applies extremes of radiatfon, vibration (seismic),
temperatute; hunidity and chemical spray in a
conservative sequence and verifies that the unit(s)
being qualified is not marginal with respect to
any of these parameters. This sequence is the
same as defined in IEEE 323~1974 excet for aging.
The subject of margin and aging are discussed under
items 3 and 4 of this documené respectively.
The test should simulate as closely as practicable the postulated
environment.
EVALUATION .
Tests for qualifying equipment provide an enviromment
which closely simulates the postulated environment
the equipment is to be subjected to or provides a more
severe environment.

The test procedures should conform to the guidelines described in
Section 5 of IEEE Std. 323-1971.
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EVALUATION -

The referenced section of IEEE 323~1971 does not provide
guidance elated tb test procedures but rather defines

the data to be established in order to demonstrate qualification
by type test. Documentatfon requirements are provided

in response to item 5(2) of this document.

(4) The staff considers that, for vital electrical equipment such as
penetrations, connectors, cables, valves and motors, and transmitters
located inside containment or exposed to hostile steam environments
outside containment, separate effects .testing for the most part is
not an acdceptable qualification method. The testing of such equipment
should be conducted in a manner that subjects the same piece of
equipment to radiation and the hostlile steam environment sequentially.

EVALUATION

In the testing of lE equipment, the test sequence included
subjecting the equipment to the environment they would
encounter during the postulated event they were being

qualified for. . The equipment was subjected to these

conditions in a sequential ‘manner.

2.4 Other Qualification Methods

"Qualification by analysis or operating experience implemented, as described
in IEEE Std. 323-1971 and other ancillary standards, may be found acceptable.
The adequacy of these methods will be evaluated on the basis of the quality
and detail of the information submitted:in support of the assumptions

made. and the specific function and location of the equipment. These methods
are most suitable for equipment where testing is precluded by physical size
of the equipment being qualified. It is required that, when these methods
are employed, some partial type tests on vital &omponents of the equipment
be provided in support of these methods.

EVALUATION
All safety related electrical equipment identified

for environmental qualification has been qualified

by testing, either specifically for Diablo Canyon or

type tested by the vendor.

23~



3.

MARGINS

(1) Quantified margins should be applied to the design parameters discussed

(2)

in Section 1 to assure that the postulated accident conditions have
been enveloped during testing. These margins should be applied in
addition to any margins (conservatism) applied during the derivation
of the specified plant parameters.

EVALUATION

IEEE 323-1971 did not requir;'that any specific margin

be included in eétabl%shing the test parameters. However,
in most instances, the test enviromnment for equipment

.18 more severe than the postulated environment associated
with accident case the equipment is being qualified

for and therefore éonstitutes margin.

The margins provided in the design will be evaluated on a case~by-case
basls. Factors that should be considered in quantifying margins are

(a) the environmental stress levels induced during testing, (b) the
duration of the stress, (c) the number of items tested and the number
of tests performed in the hostile environment, (d) the performance
¢haracteristics of the equipment while subjected to the environmental
stresses, and (e) the specified function of the equipment.

EVALUATION

In qualifying equipment required to operate in a

severe environment, there was no effort to include

any systematic margins. Rather, margin i1s in qualification

testing by selecting conservative qualification parameters

and test sequences. Some of the areas where margin

1s usually implicit in the test sequence is as follows;

1. The fﬁll radiation dose, simulating the
effects of in-service and high energy
line break (HELB) applications, is applied

in a single step prior seismic and HELB test

24~




N

simulations.

2. The seismic event simulation applies significant
mechanical stress to the equipment prior to the
HELB simulation.

3. The single envelope normally employed for HELB
simulation, not only encompasses the effects
of LOCA and MSLB accidents, but a whole spectrum
of break sizes and locations within these accident
definitions. As a consequence, the envelope
eruployed invafiably contains significant margin
with respect to the transient for any single
break size and location.

4, ?he'single HELB simulation normally employed

. combines the high irradiation dose assoclated
with the LOCA with the high temperature associlated
with the MSLB.

(3) When the qualification envelope in Appendix C is used, the only required
marglns are those accounting for the inaccuracies in the test equipment.
Sufficient conservatism has already been included to account for uncer-
tainties suéh as production errors and errors associated with defining
satisfactory performance (e.g., when only a small number of units are
tested).

EVALUATION

Not applicable. Appendix C was not used to define
the environmental envelopes used for qualification
testing.

(4) Some equipment may be required by the design to onlx'perform its
safety function within a short time period into the event (i.e.,
within seconds or minutes), and, once its function is complete,
subsequent failures are shown not to be detrimental to plant

safety. Other equipment may not be required to perform a safety
function but must not fail within a short time period into the

-25=
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event, and subsequent failures are also shown not to be detrimental
to plant safety. Equipment in these categories is required to
remain functional in the accident environment for a period of at
least 1 hour in excess of the time assumed in the accident analysis.
For all other equipment (e.g., post—accident monitoring, recombiners,
etc.), the 10 percent time margin identified in Section 6.3.1.5 of
IEEE Std. 323-1974 may be used. : .
EVALUATION
In general, equipment required to operate in a severe
environment is qualified to perform its safety function
over a considerable period of time (weeks/months). Because
this period is somewhat speculative, there was no inclusion
of any systematic margin on the specified duration of the
safety function. For equipment which has a short duration
— —— operating-requirement,--we believe that the arbitrary application
of an additional one hour time requirement in excess of
the calculated worst case time required to perform the safety
function as derived from accident analysis is unreasonable.
However, statements in NUREG-0675, Supplement No. 9, “"Safety
Evaluation Report related to the operation of Diablo Canyon
Nuclear Power Station Units 1 and 2," require that PGandE
replace, prior to the second refueling, those transmitters

which do not meet the one hour margin reqhirement. PGandE

will comply with this requirement.

AGING

(1) Qualification programs that are committed to conform to the requirements
of IEEE Std. 382-1972 (for valve operators) and IEEE Std. 334-1971 (for
motors) should consider the effects of aging. For this equipment, the
Category I positions of Section 4 are applicable.
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. * ‘

EVALUATION

ﬁo requirement relating to aging was required fgr

Categoiy II equipment during the time the equipment

was being qualified.
For other equipment, the qualification programs should address aging
only to the extent that equipment that is composed, in part, of materials
susceptible to aging effects should be identified, and a schedule for .
periodically replacing the equipment and/or materials should be
established. During individual case reviews, the staff will require
that the effects of aging be accounted for on selected equipment if
operating experience or testing indicates that the equipment may
exhibit deleterious aging mechanisms.

EVALUATION

Analysis has been used to identify the susceptability

of 1lE equipment to aging. This analysis was used to

qualify the equipment only by exception where the analysis

showed the equipment was not susceptable to aging in -

the time frame associated with the plant lifetime

or to provide an indication as to when the equipment

should be replaced to avoid the effects of aging. PGandE

has initiated a study which will determine the qualified

life of all 1E equipment subject to severe environment.

PGandE will also establish a maintenance/replacement

program to maintain or replace equiﬁment subject to aging.

It is estimated the study will be completeﬁ by December
1980.

5. QUALIFICATION DOCUMENTATION

()

The staff endorses the requirements stated in IEEE Std. 323-1974 that,
"The qualification documentation shall verify that each type of electrical
equipment is qualified for its application and meets its gpecified
performance requirements. The basis of qualification shall be explained
to show the relationship of all facets of ‘proof needed to support
adequacy of the complete equipment. Data used to, demonstrate the ]
qualification of the equipment shall be pertinent to the application and
organized in an auditable form."

-7 -



EVALUATION

Qualification documentation exists for each type of
equipment qualified. The documentation includes both
the information relating to the pertinent qualification
requirements and the data resulting from the testing.

(2) The guidelines for documentation in IEEE Std. 323-1971 when fully
implemented are acceptable. The documentation should include sufficient
information to address the required information identified in Appendix E.
A certificate of conformance by itself is not acceptadble unless it is
accompanied by test data and information on the qualification program.

EVALUATION
Qualification reports for equipment, qualified to operate
in a severe environment, in general, meet the requirements

of Section 5 to IEEE 323-1971 by providing as a minimum, the

following essential information:

- safetf related functional requirements to be demonstrated

- range of applicable environmental parameters to be considered
= 1dentification of the test unit

- description of the test facility and monitoring instrumentation

- description of test unit mounting and interfaces

= summary of the test procedures

= summary of the test results
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Abnormal or Accident
. . Environment Oualificd Environment .
- Peak - Peak )
Temper= Intesx Tenpexe Inte~ Accur= Accur= Quali¥i-
. +Modald ature grated ature grated acy acy cation
- No, or Prcs-~ Chenis=- Dose Presg= Chemis=-  Dose Opar=- Oper~ Requiro~ Demon- Refer=
Equip- Identi- sure try Radiae- sure try Radia- ability ability ments - strated renco
nment Manufac- fication Humid- Condi~ tion Kumid-, Condi- tion Require~ Demon-~ (v of (s of and
Function Location turer No. dity tion Typo dity tion TYpe nents strated  span) * span) Methods

1. Elecc~ Various Raychem = FIintreol © 212° - T - 5300F ' - s
crioal for Hote 1 Tor ;‘2 N/A N/A N/A /A :-::c':;hcm .
Cables 300 hrs. Report

"l’ . 3:‘?- EM1030
- then 9-24-74 *
200°F - (Test)
1004 B B
RH
ckonite EPR/ 21200 - Note 1 540°%F - - ¥/A N/A WA N/A Okonite
Okolon for ) for 48 . Test
. « - (Hypalon) 300 hours Report
- sec. 10-14-74
then ) . (Test)
200°p - : ) .
1003 )
- n‘ - )

2. Feed~- Arca FW Pischer & 10B2496 212 o Note 1 295°F + = . - Telp 127 i].0\ for 417\ WCAP
water El. 85° Porter PBBA for 63 psig 5 Min, Min. &S nin. «3.5% 7410-L
flow et 300 - 1008 RH Post S min, {Test)
sensors Axca GW s€C. - DBE to 4 Mo,

El. 105* then 4 months 2254
. ' 200°p ) )
1008 - .
RH .

3, Main Area FW  Fischer & SOEP104lBCX 212%P - Nota 1 294°F - . - Trip 127 Hos for  +6% WCAP
stean El. 85°* Porter for ’ 60 paig S nin. *  nin. <5 ain, ~1t 7410-L
line - 300 100% RH Post DBE 5 min.. . {Test)
pres- Area GW gCC. 4 wmonths to 4 ro.
sure El. 120° then 1254 .

. sensors 200°p .
100%
. S ]

4. Auxi- Arca FE Linftorque &MGC-04 212% - Note 1 - 2509 - “ - Operate Operated N/A R/A  Linitorque.
liary  El. 111 : for 25 psig . ’ Test
focld- 300 Report
water Rrea GE . sec. . : 1CCO03
iso~- El. 118 then and
lation 200% attuched
valve 100¢ . B . Limitorgue
rotor RH . letter
opcra- . . . *
tors

Wz ly P oYy e At s Y o nlan fa Ame fow d& 0 2T IV, L A o . - - . -
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CLASS IE EQUIPMENT INSIDE CONTAINMENT
- WITH POTENTIAL FOR EXPOSURE TO SEVERE ENVIRONMENT
Abnormal or Accident
Environment Oualified Environment
Peak Peak . -
. Temper= Intes~ Temper= Inte-
Model ature grated ature grated
Ro. or Pres~ Chenis- Doso Prea- Chemis- Dose
Equip~ 1denti- sure try Radia- sure try Radia-
nent _ Manufac~ fication Humid- Condi- tion Humid- Condi- ‘tion
Function location turer No. dicy tion Type dity tion TYpe
l. 24P
Tians-
mitters
a) Pres~ Contain- Rosemount 1152 344°%  Boric 5.5x10  350°p - 5x106
suri- ment 47 acid Ganma 60 Gacsa
zer El. 122 psig RpGH psig
pres- 1004 dis- Oy RH
sure RH solved . 316°F
) in 70 psig
Water 1008 RH
8.8 pH Fig. 748
b) Pres- Contain- Barton 764 344% Boric  5.5%x10° LOCA 1.14 wt. LOCA
surl~ ment {lot 1) 47 acid Garsa 280°F S Boric  5x107
zer El. 96' psig N ol 78 psia acid and Gamma
level - 1008  dis- . 1008 R 0.127 wt. SLB
RR solved Fig. 3-1 S NpoH 1013 x
in SLB dis- 105
water 380%p solved Gapgna
- 8.8 pH 75 pgig in
1008 RH  water
rig. 3-19
. thru 3-22
c) Con- Contain- Barton 764 3449¢ Boric 5.5x107 LOCA 1.14 wt. loCA
tain- pent {lot 1) 47 acid Garma 280°F s Borlic  Sx107
ment El. 98' psig NpcH 78 psla acid and Gamma
suzp 1008 dis- 1008 RH '0.17 wt. SLB
level RH solved Fig. 3=1 § NpOH 1.13 x
in SLB dis= 10°
water 380°¢F solved Garaa
8.8 pH 75 psig in
1008 RH  water
Fig. 3-19

Thru 3-22

Attachment 3~ca:ms

Page 1 of 6
»
Accur~  Accur- Qualifi-
acy acy cation .
Oper=- Oper- Require~ Demon- Refer~
ability ability pments strated rence,
Require-  Demon- (s of (s of and
ments strated span) span) Methods
Trip~5 50 Hr. 0.5% 0.5% Rosemount
min. Post DBE Report
117415
(test)
Tcip S 4 oonths  Trip 0tob NS-THA~
min. Post~ +10% <5% 1950
sonitor DBE -0 max. Andersen
4 ro. monitor error to Stolz
2250 5 min.,  NS-TMA-
to 4 =0, 2120
17 Anderson
to Stolz
{Tesc} .
Trip 5 4 months Trip 0toS  NS-TMA- )
min. ° Post~ 4108 458 .1950
ronitor DBE -0 max. Anderson
4 no. moni~ exror to Stolz
) tor S min. NS=THA~
1254 to 4 mo. 2120
b)) Andarson
to Stolz
{Test)
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Page 2 of 6 .
CLASS IE EQUIPMENT INSIDE CONTAINMENT
WITH POTENTIAL FOR EXPOSURE TO SEVERE ENVIRONMENT
Abncrmal or Accident .
Environment Oualificd Environment
Peak Peak
Temper= Intes Temper= Inte- Accur= Accur- Qualifi-
Model ature grated ature grated acy acy catlon
No. or Pres- Chenis- Dose Pres=- Chemis~  Dose Oper~- Oper= Require=- Dermon- Refer-
Equip- Identi- sure try Radia- sure try Radia- ability ability wents strated vence
ment Manufac~ fication Humid- Condi- tion Humid~ Condi- tion Require-  Demone {7\ of . {s of and
Function location turer No. dity  tion TYpe dity tion Type ments gtrated span) span) Methods
4) RCS  Contaln-  Barton 763 344°F  sporic 5.5x107  LOCA 1.J4 wt. LOCA.  7xip S 4 months 10 <2100 NS-THA~
wide nment (Lot 1) 47 aciad Garma 280°F \ Boric S5x10/ min. Post- 1950
range El. 96°' psig 1,0H 78 psia acid and Gamma popitor DBE Anderson
pres- 1C0n dis- 1008 RH  0.17 wt., SLB 4 mo. to Stolz
sure RH solved Fig. 3-1 A H,O0H 1.13 x NS-TMA-2120
in SLB dis- 105 Anderson
water 380°p solved Gamma To Stolz
8.8 pM " 75 psig  in (Test)
1008 R water
Fig, 3-19 i
thru 3-22
¢) Steam Contain- Barton 764 344°F  Borie 5.5x107  LOCA 1.4 wt. LOCA.  ayip 5 4 ronths rip 0toS  NS-TMA-
Gen. ment {lot 1) 47 acid Ganuma 280°F A\ Boric  5x107 nin. Post- 4108 nin. 1950
level El. 122 pslq Nyof 78 psia acid and Gamma  gpnitor DBE -0 <5t Anderson
(nar~ 100% dis- 1008 RH  0.17 wt. SLB 4 mo. monitor Max. to Stolz
row) RH solved Fig. 3-1 s NyoH 1.13 x 4254 error NS-TMA-2120
in SLB dig- 10 . S min. Anderson
water 380°% solved Gamma to 4 ro. to Stolz
8.8 pi 75 pslg in 17 (Test)
. 100% RH  water
Fig. 3-19 .
thru 1-22 .
£) Steam Contain- Rosemount 1152 344°r  Boric 5.5x107  350%¢ - 5x20°  1eqp s SO hr.  0.5% 0.5% Rosemount
flowv nent 47 acla Garwa 60 psig Gamma nin. Post DBE Report
El. 122 psiqg N oH Os R 117415
1008 dis- 316°F (Test)
RH solved 70 psig
in - 100\ RH
water Fig. 7s8
8.8 pl
- - o - -
9) Con-  Comtaln- Barton 381 BFoWHe sisx107  >3200  1.140 we. 1.0x107 apip s 4 months 1.5 +.5 WCAP 9157
ment El. 104~ psig 1,0l Gamma Fig. 5-3 % boric Gamma min. post DBE trip ~2,06% (Test)
pres- 109 1007 di\s_ & 6.3 acid and monitor LY
sure R solved . 66 psig  0.17 wt, * 4 mo. won{-
sen= in 1008 it v Npon tor
cor wvater dig-

ol 1 1

s

solved

»
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~
N CLASS IE EQUIPMENT INSIDE CONTAINMENT
» WITH POTENTIAL FOR EXPOSURE TO SEVERE ENVIRONMENT )
Abnormal or Accident
Environment . Qualified Environment
Peak Peak
o Temper=- Inte= Tempex= Inte~ Accur- Accur- Qualifi-
Model ature grated ature grated acy " acy cation
No. or Pres~ Chenis~ Dose Pres~ Chenis~- Dose Oper~ Oper=- Require- Demon- Refer-
Equip- Identi- sure try Radia- sure try Radia- abiliry ability xents strated rence
ment Yanufac- fication Humid~ Condi- tion Humid- Condi- tion Require-  Demon- {7 of (v of and
Function location turer Ro. dity tion TYpe dity tion TYype ments strated apan) span) Mcthods
2, Resis- -
tance
temp~
erature
detec~ - .
tor
a) Reac- Oontain- Sostman 11834 B~1 344°F Borlc 6.5x107 320 1.146 wt. 1x20° 30 sec. 40 yr. 228 LR 1Y WCAP 9157
tor ment 47  aclad Gamma Op see S boric  Gamma Post~ 1ite {Test)
cool- El. 107- psig . NpOH Fig. acid and £34:] over
ant 117 1004 dis- 5=-3 0.17 wt. 30 sec.
systenm R solved and s hpon Post- :
tenp. in 6,3 dis- SLB
vater 66 solved
8.8 pH psiq in H0
1008 RH

t

iy,

i
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- CLASS TE EQUIPHENT IL JE CONTAINMENT . Page 4 of 6 . t &
WITH POTENTIAL FOR EXPOSURE TO SEVERE ENVIRONMENT
Abnormal or Accident ]
Environment Oualified mvkonn?nn N
. Peak Pcak
Tenper- Intes Temper=- Inte~ Accur~ Accur= Qualifi-
Hodel ature grated  ature E;ated acy acy cation
Ro. or Pres~ Chemis- Dose Pres- Chemis~- ose Oper- Oper- Require= Demon- Refer~

Equip-~ Identi~ sure try Radia~ sure try Radja- ability ability gents strated Tence

ment Manufac~ fication Humld- Condi~ tion Jlumid~ Condi- tion Require-  Demon- (s ot (s of and

Function Location turer No. dity tion Type dity tion Type ments strated  span) span) Hethods

1
i
3. Stea Varfous  NAMCO BA 180  344°F Borlc  6.5x107 LOCA Boric  204x10% HMaintain Maln- . N/A WA Acme ]

* mounted ' 47 psig acia Gamma 340°F  acid Gamna  open tained Cleveland .
limit 1004 NpOH 70 psig  MNAOH contact open Report )
switches RH Dis- Hp25,03 contact - 3/3/18

solved Dis- {Test)
in solved
water in
8.8 pH vater
: 10-11 .
pH
4. Solenofd
valves
a) Post Various ASCO NPB32IASE 344°F Boric 5.5x107  346°F 3000 ppm 200x106 Operate Operated N/A N/A Asco Test
accl- 47 acid Garma 110 Boric Report
dent psig non psig acid APS21678/TR
sole- 100% Dig-~ .064M Rev.A
noid Rt solved Np25703 (Test) B
valves in & NpoH
water in water
8.8 pH 9.5 =~
. 10.5 pH
b) Contain Varifous ASCO 8300 344%  Boric 5.5x107 - - - Pall Palled  N/A /A NS-CE-755 ,
nent 8302 47 acid Gamma properly  properly C. Eicheldings
iso- 8316* psig K on to
lation 8321+ 1008 Dis- D. B. Vassallo
solenoid RH solved (Aalysis)
valves in
water .
8.8 pH - l
5.Valve Various Limitorqua SMB- _ 34497 poric 5,5x107  340°p Boric 2.04x108 Operate Operated N/A N/A Limitorque
motor 0,00,000 47 acid Gamna 78 psi acid - Gamra Test
oper- psig N on 1000 Ny25203 Reports :
ators 1008 bis- RH Dis~- #600456
R solved solved & #600376
* in in (Test)
water R wator
8.8 pH 10.5 pH -

*er rial vad san

"

1t alY oinstle parts renlaced with stalnlass ct-ol o

¢ brass parte to withatand higher tmpcratures.v
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Page 5 of 6
CLASS IE EQUIPMENT INSIDE CONTAYNMENT
HITH POTENTIAL FOR EXPOSURE TO SEVERE ENVIRONMENT
Abnormal or Accldent
Environment OQualified FEnvironment
Peak Peak -
Temper= Intes Tempor= Inte~ Accur= Accur- Qualifi-
Model ature grated ature grated acy acy cation®
Ro. or Pres- Chemis- Dose Pres= Chemis~ Dose Oper= Oper= Requixe~ Deron- Refer- .
Equip- Identi- suro’ try Radia- sure try Radia= ability ability ments strated xence
ment Manufac= fi{cation Humid- Condi-~ tion Humid=- Condi~- tion Require~  Demon~ {s of (s of and .
runction location turer No. dity tion TYpo dity tion Type ments strated span) * gspan) Methods
Contain-  Contajn- Westing- 3007100 344°F Borie s.5x107  324°F Boric- % 2x18 1 yr. Per IEEE W/A WA WCAP
went fan  ment house h.p. 47 acid . Gamma 80 pslg aciq- Garma  post 324 7829
cooler El. 140 psig HAOH 1Q0% & NpoH =DBA thermally letters
motors 1004 dis- RH 9.5 pH y ’ aged to PGandE
RH solved sinulate to NRC
in end of 1-19-78,
water . life and
8.8 pH conditions 2-10-78
. (40 yr. (Test)
1ife) R
Elec- Contain-  General 502703/  344°r Boric 5..Sx107 3¢40°r Nyou/ sx107 WA H/A N/A 'lVA c.s.'
trical El. Electric 04 47 acid Garoa 103 H3BO, Gamma . Serics
gone= 120-135 psig N OH psig pHZ 10 100
trat- 1000 dis- 1008 - Test
ions v RH solved chorc
in Letter=
water G.E.
8.8 pH to ’
Allison
NRC -
’ 11/6/78
Elcc=- Various Continen- Silicon/ 344°F Boric 5.5x107 DING .
trical tal Silicon 47 acid Gamma PENDIN N/A WA | WA /A )
cables psig R OH
100% dis~
RH solved
in
water
8.8 pH
Boston Silicon/ 344%  Boric  S5.5x107  340%p Npou/ 1.8x108 /A WA N/A WA Boston I.M.
Hypalon LY) acid Garma 70 - H3BO3 * Gamma . " Test
psig N, OH psig pity9 Report
100 dis- ‘1008 9273
RH solved {Tesx)
in
water
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CLASS 1E EQJIPHMENT INSIDE CONTAINMENT
WITH POTENTIAL FOR EXPOSURE TO SEVERE ENVIRONMENT
Abnormal or Accident
- Environment Oualificd Environment
* Peak Peak
.  Temper— Intex Tempor— Inte~ Accur= Accur=
Model ature grated aturo grated acy acy
No. or Pres=~ Chemis- Dose Pres- Chenis- Dose Oper- Oper~ Require~, Deomon=-
Equip- Identi~ sure try Radfa- sure try Radia~ ability ability wants strated
nent Hanufac~ fication Humid~ Condi- tlon Humide Condi- tion Require=  Demon-~ (s of {6 of
Function location turer No. dity tion TYype dity tion TYpe ments strated  span) *apan)
Raychem Stilan 344°F  Borle  5.5x107  357° NpOH 2x108  w/A N/A N/A N/A
47 acid Garma 70 H4BO; Garma |
psig N, 01 psig i
1008 dis~ N 1006 9,541
RH solved
in water -
8.8 pH -
Okonlte Tefzol 334°P  Boric  S5.5x107  346%F © MaoH 2x108  w/a /A N/A WA
47 acid Garma 113 H3B0 Garma
psig NyoH pailg pH 710 .
100 dis~ 1006
RH solved
in water
) 6.8 pH a
Boston silicon  344%F  porie S.5x107  3920P N OH 1.6x10°  N/A /A n/A WA
glass 47 aci@ . Gamma 50 HyBO,y Gamma . .
bratid/ psig Naon psig pH 7?9
KXapton/ 100y dis~ 100%
Hypalon  RH saolved .
in water
8.8 pH .
9. Elect~ Raychen  Sealed 344%  Boric  5.5x107 3519°  N,OH 2x10% /A N/A N/A N/A
rical splice 47 acld Gamma 70 H3B0, Garana i
Ternmi- psig N, O psig pH
nations 1008 als- 1004 9.5< 11
RH solved
in
water

8.8 pi

o

Qualifi-
cation’
Refer-
rence
and
Hathods

‘

Pranklin
Inst. -
Test
Report
F~C4033-2
Jan. 1975 |
(Test) \

]

Dupont

Test

Report
JEELE
383-1974
{Test)

PGandE
Engr'qg
Research
Test
Report
and
Boston
X.H.
Test
Rep.
9273
{Test)

Franklin
Instit,
Report
F-C4033-3
(1=75)
{Test)
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CLARE T BOSTPREER Ho e

TO OPRUATE 1N A SEVERE LNVIROUMENT

Abnormal or Accldont

Eavi ronment
LA e,

Crl

LAmAlifled, Bnyiromeent

Peak Prrak
Tenpinge hor- Tompar- Intor=
Hodel atma qratod  aturo “gratod
. No. or Pres- Chemig- DOSC Pres- Chenis- Dose Oper-
Eauip=- . ) Identi- sure try Radia- sure try Radia-  ability
ment Manufac- fication Humiad- Condi- “tion Humid~ Condi- tﬂon Require-
Function Location turcr No. dity tion Type aity tion Type routs
Reactor  Contain- Fischer 1002496  120°F N/A ax104 21209 N/A 4x104  Not
coolant nent & Porter «PBBA Rad for 300 Rad Regquired
flow El. 96° : sec. . in
trang- ) Accident
mitters -0 °
iContaln- Area . 17T 332 111°F ©  N/A N/A 288°¢ N/A N/A 120 days
ment GE-GH Barton £ post
pressure  Elev. DBE
trans- 109°
nitters . M
Refuoling Area J ITT 368 111% ¥/A W/A 200°¢ N/A - N/A 120 days
water El. Barton post
storageo 115 DDE ,
tank )
level : . .
by 368/224  111°F N/A w/A 200°F  N/A N/A 120 days
Barton Post DBE
Fischer J3D2496BBA/95 111°F  N/A N/A 21209 N/A N/A 120 days
- & Portor . Post DBE
Turbine  Tutbine  Fischer SOEP1041BCX 111 N/A N/A 294°F N/A NJA Trip
({rst Building & Porter 60 psig » l 5 min
staqe El. 104’ .
pressuro .
trans- " . .
nitters :
Fesidual 2‘1‘;‘0 17 288a Mm% A W/A 2000°  N/A N/!A 120 days
removal Elcv. Bafton . Post DBE
discharge ¢)°
flow

trans=

" ATTACHMENT b
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Accur=
acy

Oper=- Require-
abilicy ments
Demone (8 of
strated  spanl
127 min. %.5¢

2 he. L5s

N/A b A 1Y

n/a E N .
N/A 2.5,

127 nin, 5%

H/A 3T

Accur=
acy
Demon=
strated
(s of
span)
+17%
-3.5%

S

1s

IR Y

.s‘

ALY

+6%
=13

s

Hanu-

Qualifs-
cation
Refer~
enca
and
¥ethods

x

WCAP
7410L
(Test)

WCAP
7410L
(Test)

Manu= -
factur-
ers
rating

factu-
ers
rating °

Hanufac~

turcers
rating

HCAP
7410L
{Test)

Manu-
fact~-
urers
rating
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PRV TRONVENTAL TEMPERATURE EVALOATIONS FOR CLASS 1E BOP ELECTRICAL EQUIPMENT

yorzaa (2) yaxtouml3) ‘
Ventuatxonu) ,Terperature Tesperature Equipment P:opoaed(a)
Systen Extrenmes °F Extremes °F Rating (*F) Texperature
Ydentification Location Type Min, [ Max. Min. / Max. Min, [ vex. Monitoring
Electric Storsgs Aux, Blag. Area s 6°'r/ 95'F 35°% / 125°¢33) goop TF, 9o°r(5) Yes
Batterics H- 115 A1, ] {ave.)
(k) (15) ’ :
_ Battery Chargers .}k‘u. lﬁeghm. b 82'r / 10°y 70°F / 110°F 33'r / 104°F Yes
{ab) (15)
125/250 VDG Switchgear Aux, Bldg.-Ares b g2'r / no.r 70'r / 10°y 32z / 104°r Yes
and Motor Ceatrol Ceater H- 15",
Sn) (15)
125 VAC Inatru=entation Aux, Rldg, Ares b 2F / R0y 70°r / 110°r 32y / 10%°y Yes
“ Fowver Distr. Panelboards H-215'RM, .
= . (16)
. 125 Vo€ Lighting Aux, B1dg. Area 5s°r / 110°'r 4s5°r / 110°r 32°r / 104°P Yes
Pover Panelboards H- 100" 1. (17) 17) :
Turb, Bldg, Ares ) as'r/ so'r 5P/ oO'P 32°y/ 108°r )
1.19' mo -
: (16) 18) .
Hafn Anmmefator Aux, Bdg, Ares s ss°y / 110y 45°r / 120°7 az'y / 120°y Yo
H-2128' .,
(2a) = (22v) (21a) {2av)
Bot Shutdowa Panel Aux, Blag. Area b sk*r / Sur s/ o'F 32°r J10%c Yes
. H - 100' R, .
Hain Control Board: . (20)
Rectrical Instruzents Aux, Eldg, Ares c 7s°r /] T8°F svr/ 18P - 32°r / 104y, o
Electronic Instruzents H-1%0' R,
Control Device
(11a)
- LXV Switchgear Turb. Hldg. Arves a 50°r / 105°Y 50°y / See Note 'y /1oy Yes
A- 119 g, (11v) =
: « {1b) (15) '
4807 vital Losd Center Aux, Hldg, Ares b g2'r / no'r 70°F / 110°r 32°r / 104°p Yes
¥ - 100* 82, ..
‘ (1%) (15)
Inverters Aux, Bldg. Area ® 82'r / 1o’y 70°F / 110'r 32y / 2%y Yes

¥~ 15' K.

= .

ATTACHMENT S .

Sheet _1_of T

Reference Standard/Cocwents
Electrical Equipment

¥anufacturer's Rating
TEEE~-STD-U50, IEES.-STD-LSL

NEMA ICS, Section 1-108.01,

NEVA ABl, Molded Case CKT EYRS
FEMA ICA, Industrisl Control
¥EC 1969, NZMA PDI, Panclboards

NEMA ABL, Secticn 2.0%

KEMA AHl, Scction 2,04

KEMA ABl, Sectlon 2.04

Mamugacturer's Rating

ARSI C19.3, Section 3-2.3

KEMA SG-5-1959, ASA Std. €1-19%63
ANSI Q9.3, Section 3-2.3

¥frs. Stds,

NEVA ICL - 1965, IPCEA Std. 8-61-40R2

ANST C37.20 (1974) Section 3.1

ANST €37.20 (197%) Section 3.1
ANSI C19.7, AN 089.2

Manufecturer's Rating

>

.r







ENVIRONMENTAYL TEMPERATURE EVALUATIONS FOR CTASS 1E BOP ELECTRICAL EQUTPMENT

Noma.l(z) Ma.xlm(a)
Vcntultion(l) Terperature Texperature Equipzent
Systea Extremes °F Extrezes °F Rating (°F)
Identification location * Type Min, / Max. Min. / bax, Min. [ Max,
. (10) (6, 10)

Diesel Engine: Turb, Bldg, a 62°F [ 1200F 35°F / 120°F / 120°¢
Engine Controls 8s' ;. 62°r / 120°F 35°F / 120°F Ly /132°F
Electric Generstor €2'F [ 120°F 35°F / 120°F -4y /1n°F
Gen. Excitation Equip. 62°r [ 120°r 35°r / 120°F -ty /1321°F .

. . (16) (18)
Ventilaticn Relay Aux. Bldg. Area s 55°F / 110°p 4s°p / 120°p 32°r / 120°F
Pancls H-1:28' A,
. (20)
Ventilaticn Logic Aux, B1dg. Avea e ™/ 7 sky/ T8y 32°r / 320°r
Fansl H -1k K.
(11s)
Vital Relay Board Turb. Blag, Area a 50°r [ 105°» 50°F / Bee Note  -L°'F [ 204'F
A-19' R, {1v)
Tire pp notor . Aux. H14g., Area J b é5°r [ 110°r 35°r / 110°2 50°r / 104"y
. E. 15',C1. 1540 |
(12)
Boric Acid Trans. Aux. Bldg., Arvea X b 65°r [ 110°y 35°r / 110°r so'r / 104°r
p? potors El. 100', Col, 16.8 .
Bet. UL T
Aux, .M. pp motors Aux. Bldg., Area J > &°r / 110°F 35y / 00y 50°F [ 10%°F
R. 100', Col. 15 & T

Aux, Salt W. pp motors Intake Structure a L8'F / 103°7 35°7 / See Note 50°r / 104y

£. 70" (%)

Cozp. Cooling W. ¥p Aux, Bldg., Area K b 65°r / n10°y 35'r / o'y sor / 12y

zotors R. 73', Col. 16 & X * .

local Starters Varfous b 65y / 110°Y 35y / 110°r 327 [ 104°y

NOTES:

(1) Afr conditioning and ventilation systeza:
a. Norzally povercd single train ventiletion systea
b. Class IE redundant ventilation systexs,
¢. Qlxps I redundant alr conditioning systen
d. Quuoz YE sisgle troin ventileticn systen (each ventilatica tuin is serving nhted redwndant Class IE equipcent).

v

ATTACHMENT 5 i
Sheet 2 of 7
Propoud(a)
Tenperature Reference Standard/Cocoents
: 2
Yes Engine-Nfrs, Rating .
Controls - ANSI C89.2 (See Kote 19)
Generator - MG-2
Cen. Excitation EQuip. « Hfrd, 8td.
o | ¥EMA IC8
¥o Mamufecturer's Rating ’
Yes ¥IMA ICY
_ Mfrs. Btds.
Yes . NEMA MG-2 - 3.07
Xote (7)
Yes XBA' MG-2 ~ 3,07
soto (7)
Yes MEMA H3-2 - 3.07 .
Note (7)
o KEMA MG-2 ~ 3.07
Have Sp,. Htrs. in motor *
- JEMA 5.2 - 3,07
. Kots (7). Have 8p. Htrs. in notor
Xo . AX3I Q9.7.
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NOTES: (Continued)

@

(3)

(%)

1Y ¥ e

EXVIRONMENTAL TEMPERATURE EVALUATIONS FOR CTASS 1E BOP FTECTRICAL ECUIPVENT

Tha norzal tesjperature extresea for a given area of the plant are based on the following conditions:

a. A1) heating systers (normally povered) are operational,

b. Al ventilation and sir conditioning systers are operational,

c. All equipcent in those arcas served by ventilation and air conditioning systerms are operating at
design raximuza capacity.

4. The maximun terperatures listed for all ventilation systezs {nclude & 5°F margin conditions,

e. XNo credit 1s taken for the cooling effect from the concrete rass of the bullding structure,

The nmaximm texperaturc extremes for a given area of the plant are based on the following conditions:

a. Thoss aress served by norxally powered single train ventilation systezs or Clasas IE
powered single train ventilation systems have lost powered ventilation in those arces,

b. Those arcas served by Class IE redundant ventilation and alr conditioning systeca
bave lost one train of ventilation and air conditioning in those arcas.

@, The caximun terperature liated aro based on all equipment in those arcas
served by the ventilation and air conditioning aystera, opersting at design
raxizua capacity. _

d. The zaximum tesperatures listed for all ventilation pysters includo & S°F margin of
safety ani do not reflect long term terperature conditions.

8. All heating systens (hormally powvered) are nonoperationsl. The minisra tesperatures
1isted conaider the heat generated by the equipsent that is norzally running. In
those cases wvhere normally operated equipment 1a not found in a given arca, the
Binimm texperature tabulated by Ashrae has been 1isted. See recccmended outdoor .
design tesperatures for Southern Calif, Ashrae, Third Edition.

£. No credit 1s teken for the cooling effect (at maxirmza tezperature) or heating effect
(at zinizum tezperatures) from the concrete mass of the building structure for
operational systezs,

-

If a ventilaticn fan fails while its related pu=p sotor 1s in operation, ths rom .
azbient tecperaturs vill rise at a rate of approximately 28'P/=inute until the

T toips out or fa shut off. A fallure of a puw=p or a ventilatica fan ccxplies

with single railurs criteria. An alam {s provided to indicate loss of flow.

.

ATTACHMENT 5
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EXVIRONMENTAL TEMPERATURE EVALUATIONS FOR CIASS 1E BOP ELECTRICAL EQUIPMENT

NOTES: (Continued)

(5) Effcct of azdient air terperature on electric storsge betteries:
a. There ere no clearly defined terperature 1linits for batterics operated in a normsl environzent such as exists ~ .
at this plant location. The batteries vill produce rated output when their tecperature is 77°F or grester, .
aad will have a 1ife of 20 yesrs with an ennual average tezperoture not exceeding 80°F. The annual mesn
tecperature in the battery roozs is 63°F, well within the 1life guarantee.
b. Belov TI°F, the capacity of the batteries will be leccs then thelr rated value, At 804 of their originad
cupacity end at minizmu room tezperatures of 60°F the batteries still have adequate output to perfora
their safety functicn, "
6, For the higher temperatures vhich may ocour infrequently during the yoar, battery 1ife will be affected.
Aa aralysis is given belov.

s

4. The relstive life of a battery at different sxdient air texperaturcs may be expressed dy this equations
., a - ’ B
1]
< . g A e x ( 1 - 2 ) (¥odified Arthenius Fquation) .
) L Y T2

vhere 11 and !.2 are the 1lifo expuctancies at adeolute texperatures 1‘1 and ‘1‘2. Yhen Tl. and '1‘2 are in dogrees
Febrenheit absolute and the logaritha is to base 10, K 1s spproxirately 6250 for these batteries.

e. Azdient Coniitions:

Outdoor Teeperatures {fraa ASHRAE) .
Battery Rooa
Tize Interynln Tezperature Exceeded Afr Tezperature ) . ..
‘ of L .
Sumzer Months Hrs/Yr. 'y (95°F Max.)
1 29 85 90
2 i) 82 87
5 146 8 83 i . )

ATTACHMENT 5 )

e







*  FBOTES: (Contimued)

(5) £. Life for above t ¢
cm)t) Ve tecperaturess

—— —

¥

e

—

.o .
Fractional Loss of Life

Texperature Tize Life at Max, over 20-yrar period
- Range - *F Hra/Yr. Termerature, Yra. [ Months
-9 29 8.37 .008 1.92

87 -~ 90 LY 10.60 0095 2.27

83 - 87 Y5 12,24 0136 3.26

Totals 1L6 . 0311 7.4

. = 3,214

¢-4f

- 8. Thbe 3} montha incresss loss of 1ife incurred during the above warm periodz over a period of 20 yosrs is
zore than offset by the incresse In 1life gained when tha axbient 1s belov 77°F. The 1life expectancy et

the mean tesperature of 63°P 1s approximately 39 years.

Raf: "Accelorsted Life Teating of Staticnary Batteries,” by E. Willihnganz, Electrochemical Teachology,
Vol. 6, No, G-10 Sept-Oct 1948,

.

Normal 1588 of 1ife in months for thess periods §s about % mcaths.

ATTACHMENT 5
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EXVIROIMENTAL TEMPERATURE EVALUATIONS FOR CLASS 1E BOP ELECTRICAL EQUIPMENT ‘

KOTES: (mntimfcd)

(6) Dlesel Generator:
&, The diesel generators heve keep-varm heaters for lude ofl and Jacket wvater to guarantee starting in the S0°P to 120°F
e=bient terperature range, Alarzs at 185°F. Hesters shutdown at 195°F. lude oil alarzs below 90°F room tezperature, . .
High alarm picks up at 120°F, drops ocut at 115°F. .

(7) %he vorst case cmdtuonr, indoor e=dient terperatures could exceed 104°F for 73 Lours per year.-and would not exceed 110°F,
The 73 hours would not bte continuous but would occur only for a fev hours oa a glven day.

(8) 7Tho arca axbient tecperaturs roaitors in the locations idontiffied in tha table will alamm to inform the cperator when an .
abnorzal tesperature 1s occurring in tke given arca, and periodic covering of temperature will cozsence, Operator action -
will include en investigation as ¢o tke cause of the high terperature condition and the initiation of portadle escrgoocy
ventilation or, in ¢aso whero runaing machinery in a given spaco is not required, ahut down nonessential machinery to

“ rcduce andblent alir texperature. ‘ . . - .
~ (9) The minimun temperature listed is based on the folloving: ) . . ’ .
8. Tho outsido s=blent teperature is fired at 35°F «nd the coatrol roca is in Mode I, introducing 205 cutside sir. * . . .
b, The only heat produced within ths control room ceeplex 8 from exérpency 1ighting 800M, smmunciators SO0, control O .
board 15,0000 and nmuclear instrumentatica 50004. Total 25,8004 or 83,000 BTU/HR. .
0+ All duct heators are mwpeub}e. ‘ . .
4. The hzat required to Lold the coutrol rooa cacplex at 7U'F, with sa outsids sndient of 35° with no interual load ’
while in Mode I is 161,800 BIV/IR. - - . . - S .
(10) Based can 90°F cutside afr and a 30°F texperature rise. . ) - .
{11) sSystes Is Qesigned for a 15°F Rise. If a ventilation fan folls wvhile fts related 4XV switchgear 1s io operscion, ths Toom asbleat . 7 .

tezpersture will riso at e rate of spproxizately 4*F/minute until the equipzent trips out or is stut off,” Each redundant set
of switchgear has 1ts ovan ventilation systewm; therefore, the system still meets single failure criteris, N

-

(12) 1located in open area of AuxSlisry Bldg., by large hatch openings fa floor and ceiling. . . . i
2. The 1ixited azount of head froa thess motors will bo &issipated into the tuilding and the tuilding . . . .
ventilation Jyoten, . .t
b. 1 zotor on for 24 hrf/day @ L.L DIP, or 1005 BIU/HR norxal losd. Steond motor xaxiom 1 hr/dwy at 7.5 THP focivases 4 .

beat generated to 4,435 BIU for that bour,

- .
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ATTACHMENT S .

, ; ’ . Sheet 7 of 1. -
’ ’ EXVIRONMERTAYL, TEMPERATURZ EVALUATIONS FOR CLASS 1P BOP ELPCTRICAL PQUIPVINT )
NOTES: (Continued) B . )
{13) Maxtzum room terpersture without ventilation will rise to 120°F in the battery rocs, ’ 1
(24) 82°P 1s the temperature at vhich the first redundant fan s started on lov speed. . -
(15) 70°F s the lowest tesperaturo the lov speed of either redundant fan cen bo set to start, - .
(16) Equipc.ent- operating at half cspacity or, 10°F rise above outaids azdient tezperature of 35°P, ’ . . .
(17) 35°F air being supplicd into this roca. g
(18) Maxizua roon temperature without ventilstion will continue to rise until a maximm texpersture ) -
of 120°F in arca H - 128" E1. .
(19) AQ%ed D.G. equipment standards are: UL Piles, E22575, 508 and E19223 Vol. I, Section 6 . .
CSA File 15734 .
I‘ : ANSY €33.76 - 1971, €37.90 = 1970 .
] {20) The ninimry tesperuturs 1{sted 1s based cn the following: .
© (a) The outslls a=dient texperature is fixed at 35°F and tha Control Roca is in Mods I, introducing 20% outside air.
(b) 7Tvs only credit for heat produced within the Control Room Cecplex is from exergency lighting 800 watts, scramelator . )
. 1ights 5000 watts, coaitrol board 15,000 watta, snd nuclear fnstrentation 5000 watts, for a total of 25,600 wvatts ’
. or 83,000 BTU per bour. Heating credit for heat produced by the F250 cazputer 9500 watts, tho 80114 State Protection - sl
v Systea 2700 watts, and the Relay Logic panel are not includsd in the 5L°F ninimm tezperature extrena, n
i L. (o) ALl duct beaters arw pon-opersdle, * -
: (1) AMr tezperature rise in liot Sbutdown Pacsl Arca: : o . .
. (8) 50° ocutsids air +4° Risa « S5i°r : .

(b) 90° cutsido alr 44° Rise = G4°F






