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November 13, 1980

NEW MAILING ADDRESS
P. 0. Box 7442
San Francisco, CA 94106
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Mr. A. Schwencer, Acting Chic
Licensing Branch No. 3
Divtsian of Licensing o

Office of Nuclear Reactor RegI~tion
U. S. Nuclear Expiatory Gmnission
Washizx~, D. C. 20555

Re: Docket No. 50-275
DocJmt So. ~0-~3
Diablo Canyon Uni.ts 1 & 2

Dear Mr. Sc'rmencer1

As requested in Mr. Stolz's letter dated March 3, 1980, we have
revered car envtrIonmental qualification program for safety-related electrica
equipnent using NtiREG-0588. "Interim Staff Position an Envi3xamental ~fi-
catian of Safety-Related Electrical Equignent (CaraIent Issue)," as the basis
for our evaluation. The falling information related to our review is attached:

Attachnent l. An evaluate of the ervd~nental qualification program for
safety-related electrical equipnent.

AttachInent 2. A tabulatian of Class IE equignent outside cantainrtant subject
to high energy line break.,

Attache 3. A titian of CLass IE equignent inside containment with
potential for exposure to severe ernrfrmxnent.

Attactxnent 4. A tabulation of CLass IE equipnent not mcnxfxed to operate in
a severe ~ixcaIIent.

Attachrmnt 5. A tabulatian of environmental tenperature evaluatians for
CLass IE balance-of-plant electrical equipment.

Attachment 1 provtdes the respanse to Mr. Stnlz's March 3, 1980
letter requesting an evaluation of our ernrtxarmIental qualification program
for safety-related electrical equignent.
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PACIFIC GAS AND ELECT COMPANY

CQPY
42 4224

Mr. A. Schwencer Nm~oer 13, 1980

Af~xnents 2 and 3 were subnitted with our letters dated
'ammxy 14, 1980 and March 20, 1980, respectively, as a ~al mspanse
to Mr. Stol@'s letter of November 2, 1979 regarding etnrircernental aualifi-
cation of Class ZE eguiprant. %hey axe attached here for carzvenience.

Attacixnents 4 and 5 pec~2e, ~ final portion of information
to be supplied by PGandE in response to Mr. Stole's November 2, 1979 letter.

Kindly acImmrledge receipt of.the ma~~ listed above on the
enclosed copy of this letter and return it to me in the enclosed addressed
envelope4

Very truly yours,

Philip A. Crane, Jr.

Attachnents
CC w/attachrent: Seneca List
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ATTACLMENT l

1 ~ ESTABLISHMENT OF THE UALIFICATION PARAMETERS FOR DESIGN BASIS EVENTS

1 ~ 1 Tem erature 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 by the staff.

Qualification tests for equipment inside containment

were performed using the applicable accepted environmental

conditions.

(2) Acceptable methods for calculating and establishing the containment
pressure and temperature envelopes to which equipment should be
qualified are summarized below. Acceptable methods for calculating
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 is acceptable

to the staff.

Pressurized Water Reactors (PWRs)

Dr Containment — Calculate LOCA containment environment using CONTE'-LT or
equivalent industry codes. Additional guidance is provided in Standard Review
Plan (SRP) Section 6 '.1.1.A, NUREG-75/087.



EVALUATION

The methods 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) In 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 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 analysis, have been used for providing

containment temperature and pressure profiles for

equipment environmental qualification tests (see 1.1(a)

and (2) above). The test profiles in Appendix A

to IEEE 323-1974 were not used.

1.2 Tem erature and Pressure Conditions Inside Containment - Main Steam Line
Break (HSLB)

(1) Where qualification has not,been completed, the environmental parameters
used for equipment qualification should be calculated 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'



(2) Other models that are acceptable for calculating containment parameters
are listed in Section 1.1(2).

EVALUATION

The model used for calculating containment parameters

used'the methodology in WCAP-8822 for the environmental

qualification, program which has been accepted 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 calculating pressure and

temperature time dependent envelopes for equipment

qu'alifica~n were based on the COCO model described in

WCAP 8327 and 8936. This method was found 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 environmental qualification tests. The

test profiles included in Appendix A to IEEE 323-1974

were not used



(5) Where qualification has been completed but only LOCA conditions were
considered, then it must be demonstrated that the LOCA qualification
conditions exceed or are equivalent to the maximum calculated 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 Bi

EVALUATION

The calculations of the containment 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

component internal temperatures under qualification

and the peak MSLB conditions. PGandE believes that

the significant parameter to measure in

qualification is the temperature attained during

any transient condition of any potentially

temperature sensitive internal components and

not the surface temperature of the metallic

enclosure.

(c) If the calculated 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.



EV TION

In the calculations performed using the model

described in WCAP-8936 (noted in item 1.2(5b),

the component internal temperature under

qualification conditions exceeded the estimated

component internal temperatures under worst

case MSLB conditions.

1.3 Effects of Chemical S ra

The effects of caustic spray should be addressed for the equipment quali-
fication. The concentration of caustics used for qualification should be
equivalent to or more severe than those used in the plant containment
spray system. If the chemical 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
caustic spray solution guidelines.

EVALUATION

The chemical composition of the spray used in the

environmental qualification tests had a concentration

of at least 1.146 weight percent boric acid and 0.17

weight 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 6+5+2, II(e)~

The containment spray system is designed such

that no single failure can occur 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 Outside 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)



during or following which that equipment must remain functional. It should
be assumed that the DBA related environmental conditions occur 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
associated 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 iodines 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 containment and
auxiliary structures.

EVALUATION

During the qualification of equipment, there was

no requirement for considering time dependancy of

transport of the released fission products and

no attempt was made to include this aspect into the

calculation of the radiation environment to which

equipment was qualified.

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

- should be assumed to be initially contained in the drywell. The
assumption of uniform distribution of activity throughout the contain-
ment at time zero is not appropriate.



EVALUATION

During the qualification of equipment, there was

no requirement for determining the distribution
I'f

activity mechanistically and the distribution of

activity was assumed to be uniform throughout the

containment at time 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 ESP 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.
-7-



(6) 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

indicated in the response to items 1.4(1), (2), (3),

(4), and (5).

(7) 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 calculated for a point at
the containment center.

EVALUATION

Qualification for the effects of beta radiation was

not a requirement for Category II equipment 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.

(8) Shielded components need be qualified only to the gamma radiation levels
required, provided an analysis or test shows that the sensitive portions
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

See response to item 1 ~ 4(7) ~

(9) 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.



EVALUA

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

(10) 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).

(11) Components of the emergency core cooling system (ECCS) located outside
containment (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 50.

EVALUATION

A comprehensive study has been performed to determine

the radiological environment associated LOCA events in

selected Plant locations outside of the containment. The

results of this study will be used to evaluate the environmental

qualifications of ECCS equipment located outside containment.

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

(12) Equipment that may be exposed to radiation doses below 10 rads should4

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.

(13) 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 chara'cteristics, as given in these general
guidelines..



EVALUATION

The radiation environment 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 Environmental Conditions for Outside Containment

(1) Equipment located outside cont'ainment 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 calculate
the environmental parameters described in Sections 1.1 through 1.4
(Category II) above should be applied.

EVALUATION

An evaluation of the effects of postulated pipe breaks

outside containment was performed and reported in

Appendix 3.6 of the PSAR. The environmental conditions

reported in Appendix 3.6 have been accepted by the staff.

Equipment outside containment has been qualified to the

accident conditions identified in the evaluation of

pipe breaks outside containment or to conditions which

are more severe.

(2) Equipment located in general plant areas outside containment where
equipment is not sub)ected to a design basis accident environment
should be qualified to the normal and abnormal range of environmental
conditions postulated to occur at the equipment location.

-10-



EVALUATION

As indicated in Table 3. 11-2 of the FSAR and the

correspondence of Msrch 20, 1980 to John Stolz,

equipment outside containment which is not sub)ected

to design basis accident conditions has been qualified

to the normal and abnormal conditions associated with

their location within the plant.

(3) 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
replacing any affected equipment, is warranted.

EVALUATION

Class lE equipment has either been qualified for the

most severe environment based on the loss of environmental

support systems or temperature monitoring of the room

or area where Class 1E equipment's located is provided

to indicate abnormal temperature occurrences.

The FSAR section on "Environmental Conditions Outside

the Containment" identified as Section 3.11.2 describes

when temperature monitoring of a room or area is required.

Table 3. 11-2 "Environmental Temperature Evaluations

for Class 1E BOP Electrical Equipment" provides a

listing of equipment and their associated environmental,

qualification limits and an indication as to which
D

rooms or areas have temperature sensing and control

room alarms to inform the operator when an abnormal

temperature occurs in the given area.

-11-



2. UALIFICATION METHODS

2.1 Selection of Methods

(1) Qualification methods should conform to the requirements defined in IEEE

Std. 323-1971.

EVALUATION

Environmental 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

tb ooerate in a severe environment, environmental qualification

to IEEE 323-1971 was not required. Rather, the equipment

was designed to maintain its required performance

capability throughout the specified range of normal

and abnormal environmental parameters. The only design

basis event (DBE) 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 location which

could then potentially cause common mode failures.

While qualification for normal and abnormal environments

has not, been completed for this latter group of equipment

in accordance with IEEE 323-1971, a performance test

at ambient conditions is completed on all production

units prior to shipping and, for some items of equipment,

a production unit was tested at the specified maximum

ambient temperature, as described in the response to

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

-12-



been performed or documented in accords'nce 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 environmental

parameters, provides sufficient assurance of equipment

capability in accordance with the staff position under

item 2.1(4).

(2) The choice of the methods selected is largely a matter of technical
judgment and availability of information that supports the conclusions
reached. Experience has shown that qualification of equipment
subjected to an accident environment 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 equipment required to perform

a safety function in a severe environment was

subjected to 'qualification tests to demonstrate

functional operability.

(3) 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
operability and failure criteria should be specified and the safety
margin defined.

-13-



(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 and demonstrated duration of the

safety function time interval for equipment operability

is defined for the equipment tested.

Equipment that must function to mitigate

accidents was qualified by test. One of the test

acceptanc criteria was that the safety related

function for the equipment must be demonstrated

for the time required for the environmental

conditions associated with the 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 environment
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

identif'ed as a Category I item in NUREG-0585 and should be

resolved as part of the Wi I action plan,

PGandE will continue to monitor the industry

and hRC efforts to reso've this issue.

-14-



(c) Equipment that need not function in order to mitigate any accident
and whose failure in any mode in any accident environment 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

)ustified may be'ound 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'ailure in any
mode in any accident environment is not detrimental to plant
safety.

EVALUATION

For safety related equipment that 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 consequentia~ailure of .

such equipment, due to the resulting environment,

does not pre)udice the safety related functions

of other equipment required for accident mitigation.

(4) For environmental qualification of equipment subject to events other
than a DBA, whch result in abnormal environmental 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 response to item 2.1(1), it is

believed that production tests and, in some cases,

testing at maximum ambient conditions on equipment

not subjected to severe environments, described in

response to item 2.3 constitute a partial type

test and that these tests, together with the design

specifications of this equipment provides the assurance

of equipment capability.

-15-



2.2 uglification bv Test

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

EVALUATION

Failure criteria are established before component

testing.

(2) Test results should demonstrate that the equipment can perform its
required function for ail service Conditions postulated (with margin)
during its installed life.

EVALUATION

Environmental qualification testing performed to

IEEE 323-1971 was limited to demonstrating the

capability of equipment to perform safety related

functions when sub)ected to the severe environments.

For that equipment not required to operate in a

severe environment refer to the response to item

2. 1(1).

(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 environmental 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-



EVALUATION

Where possible.a single profile enveloping the

environmental conditions for both MSLB 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 environments.

In such a case, qualification has been

completed to conditions enveloping the

possible consequences from the single

severe environment and it has been verified

that failure of the equipment in any other

more limiting severe environment will
not pre)udice 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'est 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

-1, 7-



have qualified to show watertight adequacy

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 environment, should be defined by thermocouple
readings on or as close as practical to the surface of the component
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 qualification tests, the test procedures

require that the external environment temperature

be measured as close to the test unit surface as

is practicable.

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

EVALUA;ION

Mhere a safety related function of the equipment

requires operation during the time period the equipment

is sub)ected to the identified environmental conditions,

the equipment performance is, at a minimum, verified

before, during and after the simulated event.

(8) Caustic spray should be incorporated during simulated event testing
at the maximum pressure and at the temperature conditions they would
occur when the onsite spray systems actuate.

-18-



EVALUATION

For that equipment located inside containment

ca'ustic spray is incorporated in the testing procedure.

The characteristics of the spray are those noted in

the response to item 1.3.

(9) The operability status of equipment should be monitored continuously
during testing. For long-term testing, however, monitoring at discrete
intervals should be )ustified if used.

EVALUATION

See response to item 2.2(7).

(10) Expected extremes in power supply voltage range and frequency should
be applied during simulated event environmental testing.

EVALUATION

Most of the Class 1E equipment requiring environmental

qualification is supplied by a stabilized power supply.

Therefore the range of electrical parameters is very

small and are not considered to be significant. Because

of this, no variation of voltage and frequency is norma'ly

applied during equipment testing.

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

EVALUATION

Process instruments subjected to severe environment

are sealed and therefore dust environment is not

considered significant.

-19-



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

EVALUATION

Cobalt 60 has been used to simulate the effects

of gamma radiation for equipment qualification.

(1) Justification of the adequacy of the test sequence selected should
be provided.

EVALUATION

A. E ui ment not re uired to o crate in HELB environment

As stated in the response to item 2.1(1)b, qualification

testing to IEEE 323~1 71 standards was not completed.

However the following performance tests were completed

on production units;

1 ~ Electronic production units were, in general,

subject to a burn-in period.

2. All production units were subject 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 production unit was tested to verify

equipment capability during a simulated seismic

event.

-20-



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 parameterso 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 equlpnant is capable of

performing specified safety related functions under

all anticipated service conditions.

B. E ui ment re uired to o crate in a HELB environment

In general, the following test sequence was employed

to qualify supplier equipment;

1 ~ All production units were subjected to a calibration

and/or verification test at ambient conditions.

This test included verification of all safety

related functions.

2. No specific abnormal tests were completed since

the severe environment envelopes the abnormal

condition with ample margin.

3. 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.
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0
'. The same production unit was tested to verify

equipment capability during a simulated seismic

event.

5. The same production unit was tested under a'pplicable

simulated severe environment and conditions.

Completion of the above test sequence 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 radiation, vibration (seismic),

temperature, humidity 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 document respectively.

(2) The test should simulate as closely as practicable the postulated
environment.

EUALUATION

Tests for qualifying equipment provide an environment

which closely simulates the postulated environment

the equipment is to be sub)ected to or provides a more

severe environment.

(3) 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 to test procedures but rather defines

'the data to be established in order to demonstrate qualification

by type test. Documentation 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 acceptable qualification method. The testing of such equipment
should be conducted in a manner that subjects the same piece of
equipment to radiation and the hostile steam environment sequentially.

EVALUATION

In the testing of 1E equipment, the test sequence included

sub)ecting the equipment to the environment they would

encounter during the postulated event they were, being

qualified for., The equipment was sub)ected to these
I

conditions in a sequential'manner.

2.4 Other uglification Methods

"Qualification by analysis or operating experience implemented, as described
in IEEE Std. 323-)971 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'pecific 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 components 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.
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3, MARGINS

(1) Quantified margins should be applied to the design parameters discussed
in Section 1 to assure that the postulated accident condit'ious 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 require that any specific margin

be included in establishing the test parametersi However,

in most instances, the test environment for equipment

is more severe than the postulated environment associated

with accident case the equipment .is being qualified

for and therefore constitutes margin.
I

(2) The margins provided in the design will be evaluated on a case-by-case
basis. 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
characteristics 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 is in qualification

testing by selecting conservative qualification parameters

and test sequences. Some of the areas where margin

is usually implicit in the test sequence is as follows;

1. The full 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



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

definitionsi As a consequence, the envelope

employed invariably contains significant margin

with respe'ct to the transient for any single

break size and location.

4 The'single HELB simulation normally employed

combines the high irradiation dose associated

with the LOCA with the high temperature associated

with the MSLB.

(3) When the qualification envelope in Appendix C is used, the only required
margins are those accounting for the inaccuracies in the test equipment.
Sufficient conservatism has already been included to account for uncer-
tainties such 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 ~onl 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



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 requirement. PGandE

will comply with this requirement.

4 ~ 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

No requirement relating to aging was required for

Category II equipment during the time the equipment

was being qualified

(2) 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 lE 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 lE equipment subject to severe environment.

PGandE will also establish a maintenance/replacement

program to maintain or replace equipment subject to aging.

It is estimated the study will be completed by December

1980.

5o UALIFICATION DOCUMENTATION

(1) 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 specified
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."
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EVALUATION

Qualification documentation exists for each type of

equipment qualified. 'he 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 acceptable unless it is
accompanied by test data and information on the qualification program.

EVALUATION

Qualification reports for equipment„qualified to operat'e

in a severe environment, in general, meet the requirements

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

following essential information:

safety related functional requirements to be demonstrated

range of applicable environmental parameters to be considered

identification of the test unit

description of the test facility and monitoring instrumentation

description of test unit mounting and interfaces

summary of the test procedures

su~mary of the test results
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Abnormal or Accidenr,
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Equip-
mcnt
Function rll \tat

Hanufacaa
t rar

Hodol
'No, or
Identi-
fication
ra.

Peak
Tempcr-
ature
Prcs-
Su1'c
Humid-

Chemic
't1 y
Condiaa
tion

Intc..
grated
Dose
Radiaaa
't ion
TQ)c

Peak
Temper
aturo
Pres
sure
Humid- .
d~tt

Chemist-

ryy
Condi-
ttaa

Inte-
grated
Dose
Red la
tion

Oper-
ability
Rcquireaa

Oper
ability
Demon-
strated

Accur- Accur-
acy acy
Rcauiroaa Dcmon-
mcnts . Strated
(l of (l of

Qua Ii'fi-
cation
Rcfcr-
renco
and
l.cthods

l. Elec"
trical
Cables

Various Raychem FIamtiol 212CF
for
300
scca
then
200oF
lool
RH

Note 1
~ 540OF

for 72
hrs.

N/A N/h N/A N/A Pa)chem .
TCSt
Rcport
EH1030
9-24-74
(Test)

Okonite EPR/
Okolon
(Hypalon)

212oP
for
300
sec.
then
2OOCF

lool
RH

Note 1 540 F
for 48
hours

N/A N/h N/h N/A Okonite
Test
Rcport
10-14-74
(Test)

2. Feed-
water
flow
sensors

Area FM
El.

85'=ca

GII
El. 105'-

Fischer 6 1082496
Porter PBBA

212oF
for
300
6cc ~

then
2OOCF

lool
RH

Note 1 295oF
63 psig
lool RH

Trip
5 Hin~
Post
DBE
4 months

127 -10l for +17% HCAP
Hin. C,5 min. 3.5l 7410-L

5 min. (test)
to 4 mo.
>25l

3. Fein
stcam
linc
pres
sure
sensors

Area FII
El.

85'rea

GM

El.

120'ischer
4 50EP1041BCX

Porter
212 F
for
300
SCCA

than
2OOoF
lool
lUl

Note 1 294oF
60 psig
lool RH

4 months to 4 mo.
g25l

Trip 127 -lol for 161 }ICAP

5 min. 'in. <5 min. -ll 7410-L
Post DBE 5 min'Test)

4 ~ Auxi-
liary
fcc'-
watcr
160
let(on
valve
motor
opera-
tors

Area FE
El. 111

Area GE
El. 118

Limitorque SHC-04
a

212 F
for
300
sec.
then
200oF
100%
OUI

Note 1 - 250oF
25 psig

Operate Operated N/A N/A Limitorque.
Tc6't
Rcport
80003
a.ld
attached

Limitorquc
lcttcr

1 i t~ i v tlv ~ -I" ~: t ~ drti gaa r « ~ „0; 1 I It ~,, d'at '





Attachment g~~
Page 1 of 6

CLASS IE EDOIPMENT INSIDE CONTAINMENT
.NITH POIENTIAL FOR EXPOSURE TO SEVERE ENVIRONMENT

Abnormal or Accident
Environment Oualified Environment

Equip-
ment
Function

Hanufac
Location turer

Model
No. or
Identi-
ficationn

No.

Peak
Temper-
ature
Pres-
sure
Humid-
~dit

Chemis»
try
Condi-
tion

Inte.-
grated
Dose
Radia-
tion
Ty)»o

Peak
Temper
ature
Pros
BUle
Humid
d~tt

Chemis-
try

Condit-

ionn

Inte-
grated
Dose
Radia-
.tion

Oper-
ability
Requlre-

t

Oper-
ability
Demon-
strated

Accur-
acy
Recui re-
sents
(t of

Ill

Accur
acy
Demon-
strated
(% of
s 1

(tual if1-
cation
Refer-
rence
and
Methods

1. I SAP
T ans-
mittcrs
~ ) Pres

surl-
zer
pres
BUre

Contain-
ment
El.

122'osemount 1152 3444F
47
psig
100t
RH

Boric
acid
NAGH
dis-
solved
ln
lpatcr
8.8 pH

5.5x107
Gamma

350OP
60
psig
0% RH

~ 3164P
7D psig
100l RH

Fig. 7s8

Sx106
Gamma

Trip-5
min.

50 Hr. 0.5l
Post DBE

D. 5% Rosemount
Report
117415
(test)

b) Pres-
suri-
zer
level

Contain-
ment
El

96'arton 764
(Lot 1)

344 p
47
psig
IOOS

Boric
acid
NpOH
dis-
solved
ln
water
8.8 pH

5. Sxl0
Gamma

LOCA
282FP
78 psia
100% RH

Fig. 3-1
SLB
3838 F
75 psig
100\ RH

Fig. 3-19
thru 3 22

1.14 vt.
0 Boric
acid and
D.17 vt.
\ HAOH
dis-
solved
in
vater

LOCA
~5x10
Gamma
SLB
1.13 x
105
G»U»S»4

Trip 5
min.
monitor
4 sr» ~

4 months
Post-
DBE

Trip
+los

»»4

monitor
-251

0 to 5
CS\

max'rror

5 min.
'to 4 mo»
17m

NS TPJ»

1950
Anderson
to Stole
NS 'TNA

2120
Anderson
to Stole.
(Test)

c) Con-
tain-
ment
SUSP
level

Contain-
mt»nt
El 98»

Barton 764
(Lot 1)

344oP
47
psig
1001
RH

Bori c
acid
NAGH
dis-
solved
ln
water
8.8 pH

5.5xlo
Gamma

LOCA 1 ~ 14 vt
~2BO P 4 Boric
78 psla acid and
100m RH 0.17 wt.
Figd 3-1 a NAOH
SLB die
~380 F solved
75 psig in
100L RH vater
Fig. 3-19
Thru 3 22

LOCA
~SX10

Gal@»a
SLB
1.13 x
105
Gamma

Trip 5
min
monitor
4 s&t

4 months
Post
DBE

Trip
+10@

00
moni
tor
>25a

Oto5
4,5%
max
error
5 min.
to 4 mo.

17'S-TNA-,1950
Anderson
to Stols
NS"THA-
2120
Anderson
to Stols
(Test)
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CLASS IE E{X/IPHENT INSIDE COHTAItrHF«lT
MITH POl'ENIIAL FOR EXPOSURE TO SEVERE ENVIRONHENT

Abnormal or Accident
Environment Dual ificd Environment

Equi p-
mcnt
Function

Hanuf ac-
Location turer

Nodal
No. or
Identi-
fication
Mo.

Peak
Temper-
ature
Pres-
sure
Hum{d-
~dit

Chemis-
try
Condi-
tion

Inter«
gra'ted
Dose
Radia-
tion
Type

Peak
Temper-
ature
Prcs-
sure
Humid
d~t

Chcmls
'try
Condi-
tion

Inte-
grated
Dose
Radia-
tion

Oper-

abilityy

Require-
t

Oper-
ability
Demon-
t t I

Accur-
acy
Recuire-
ments
(\ of ~

Accur-
acy
Demon-
strated
(1 of
~o

{tualifI-
cation
Refer-
rence
and
II ttod

d) RCS

wide
range
pres
sure

e) Stcam
Gcn.
level
(nar-
row)

Contain-
ment
El.

96'ontain-

ment
El'22

Barton 763
(Lot 1)

Bar ton 764
(Lot 1)

344oF
47
pslg
1C01
RH

344oF
47
ps ig
1001
lOl

Boric
acid
lr OH
dis-
solved
in
vater
e.e pH

Boric
acid
NAOS
dis-
solved
in
water
8.8 pH

5.5x10
Garma

5.5xl0
Gamma

LOCA
~280 F
78 psia
1001 RH

Fig�.

3-1
SLB
380oF
75 psig
1001 Rll
Fig. 3-19
thru 3-22

LOCA
280 F
78 psia
1001 RH

Fig. 3-1
SLS
380 F
75 pslg
1001 RH

Fig. 3-19
thru 3-22

1.14 vt.
1 Boric
acid and
0.17 vt.
1 NAOK
dis-
solved
in
water

1.14 wt.
1 Boric
acid and
0.17 wt.
1 NAOS
dis-
solved
in
vater

LOCA
~Sx10

Dam~
SLS
1.13 x
105
Caaaea

DNA
~Sx 10
Gamma

SLB

i.(3 x
10
Gamraa

Trip 5
rain.
monitor
4 mo.

Trip 5
min.
monitor
4 mo.

4 months
Post-
DBE

4 months
Post-
DBE

F101

Trip
+l01

oo
monitor
+251

0 to 5
rain.
C 5'1

Hax.
error
5 min.
to 4 mo.
171

NS-THA
1950
Anderson
to Stoic
NS-7NA-2120
Anderson
To Stols
(Test)

NS-TIIA-
1950
Anderson
to Stole
NS-THA-2120
Anderson
to Stolz
(Test)

I) Steara Contain-
flow racnt

El 122

Ros amount 1152 344 F
47

pslg
1001
RH

Boric
acid
NAOH
dis-
solved
in
water
8.8 pe

5.5xlo
Gamma

350oF
60 psig
Ol RH
3160F
70 psig
100l RH

Fig. 74S

SxlO
Garraa

Trip 5
min

>50 hr. 0.51
Post DBE

0 5\ Rosemount
Report
117415
(Test)

g) Con- Contain-
tain- ment
ment El. 104-
pres- 109
sure
scn
'or

Bar ton 351 344oP
47
ps ig
1001
Rrr

Boric
acid
lrAOII
dis-
solved
in
water

5.5xlO
Camraa

> 320oF
Fig. 5-3
a 6.3
66 psig
1001 rrH

1.140 wt. l.ex10
1 boric Gamma
acid and
0.17 wt.
1 NAOH
d is-
solved

Trip 5
min.
monitor
4 mo.

4 months 1.51
post DBE trip

41
moni-
tor

+.51 NCAP 9157
-2.061 (Test)
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CLASS IE E(NIPHENT INSIDE CONTAINYeENT
MITH POTEÃflhle FOR EXPOSURE TO SEVERE ENVIRONHENT

Abnormal or Accident
Environment , Oualified Environment

Equip-
ment
Function

Yanufac-
teette t e

Nodal
Noe or
Identi-
ficationn

«e.

Peak
Temper
ature
Pres-
sure
Humid-
d~it

Chemisee

try
Condi-
tion

Inter
grated
Dose
Radia-
tion
Tf(>a

Peak
Temper-
ature
Pres-
sure
Humid-
d~tt

Chemis-
try
Condi-
tion

Inte-
grated
Dose
Radia-
tion
TQ)e

Oper-
ability
Require»

ot

Accur-

Accura-

cyy acy
Reouire- Demon-

ability ments atrated
Demon- (a of (a of

(tual ifi-
cation
Refer-
rence
and
t! thdd

2. Resis-
tance
temo-
erature
detec-
tor
a) Reac- Contain-

tor ment
cool- El. 107-
ant 117
system
temp.

Sostman 11834 B-l 344 F
47

1004

Boric
acid

. NAOH
dis-
solved
in
»ater
8 ' pH

6.5xl07
Qase!!a

%320
oF see
Fig.
5-3
and
6.3
66
psig
100% RH

1.146 »te I@108

\ boric Gamma

acid and
Oe17»t.
S NAOH
dis-
solved
in 820

30 sec.
Post-
SLB

40 yr.
lite
over
30 sec.
Post-
SLB

- ~ 21+ >.2 ~ NCAP 9157
(Test)
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Abnormal or Accident
Environment Dual ifled Environment

Equip-
ment
Function

Hanufac-
Location turcr

Nodel
Ho. or
Identi-
fication
Ikl .

Peak
Temper
a'tore
Pres-
sure
Humid
4~it

Chemi s-
try
Condi
tion

Inte
grated
Dose
Radia
tion

Peak
Temper-
ature
Pres-
sure
Ilumid-
oltt

Chemis-
try
Condi
tion

Inte»
rated

Radia-
ltion
TKee
Il

Oper-
ability
Require-
ments

Oper-
ability
Demon-
strated

Accur-

Require-
%en'ts
(i of

~s

Aceur»
acy
Demon-
strated
(i of
~sn

Qualifi-
cation
Refer-
rence
an4
II tho4

3. Stem Various NAHCO Eh 180
, snunted
limit
svitches

i. Solenoid
valves

344 P Boric
47 psig acid
1001 NAOH
RH Dis-

solve4
in
vater
8.8 pH

6.5x10
Gamma

LOCh
~340 P
70 psig

Boric
acid
'NAOH

HA2S203
Dis-
solved
in
vater
10-11
pH

204x106 Naintain
Gamma open

contact

Hain- . H/h
tain ed
open
contact

H/h Acme
Clevelan4
Report

3/3/78
(Test)

a) Post Various
acci-
dent
sole-
noid
valves

NP8321ASE 344oP
47
Psig
100\
RH

Boric
acid
NAOH
Dis-
solved
in
vater
88pH

5.5x10
Gamaa

346oP
110
psig

3000 ppm 200xl0 Operate
Boric
acid
.064H
NA28203

6 NAOH
in water
9.5
10.5 pH

Operated H/A H/A Asco Test
Report
XP521678/TR
Rev. A
(Test)

b) Contain Various
ment
iso-
lation
solenol4
valves

ASCO 8300
8302
83164
8321+

344 p
47
Ps 19
1001
RH

Boric
acid
NAOH
Dis-
solve4

vater
8.8 pH

5.5xl07
GamnLa

Pail Paile4 N/h
properly properly

HS CE 755
C. E}cheldings
to
D. B. Vassallo
(Analysis)

5. Valve
motor
oper-
ators

Various Llmitorque SHII-
0,00~000

344oP
47
Psi9
100%
RH

Boric
acid
H>OII
Dis-
solved
in
vater
8.8 pH

5. Sx107
Gamna

340 P
78 psi
Iooi
RH

Boric
acid
Na2S203
Dis-
solved
in
Mater
10,5 pH

2.04x10 Operate Operate4 N/h
Gams&

N/A Limitorque
Test IReports
4600456
4 i600376
(Test)

~'- «:Ial v~I a': I eh,al > i In it)o lmrta rcnl~ced ul th stain)ass nl ol or brass parts to Mithstand higher temperatures.
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CI ASS IE E(NIPNENT INSIDE CONTAINNENT
NIT}l POFENFIAL FOR EXPOSVRE TO SEVERE E}}VIRONNENT

Abnormal or Accident
Environment Oualified Environment

Equip
ment

tlo
Hanufac-

tac tlo t

Node 1
No. or
Identi"
tication
10.

Peak
Temper-
ature
Pres-
sure

}}urn(4

~dit

Chemis-
try
Condi
tion

Inta".
grated
Dose
Radia-
tion
ZLR~

Peak
Tee per
ature
Prcs-
sure
Humid
~d

Chemic
try
Con41

Inte-
grated
Dose
Red ia-
tion
TQ>e

Oper-
ability
Require
w t

Oper-
ability
Boson»
t c 4

hccur
acy
Recuira
ments
(1 ot

Recur
acy
Demon-
strated
(1 of

(tual1 fi
cation

'efsr
renco
an4
v. ~boas ~

6. Contain-
aent fan
cooler
motors

Contain- }}esting
.ment house
El. 140

300/100
h.p.

344oP
47
psig
1001
RH

Boric
acid
NAOH
dis-
solved
in
~ster
8.8 pH

5. Sxl07
Gamma

324op . Boric~
80 psig acid.
1001 a NaOH
RH 9,5 pH

2x18
Ca~

1 yro
post
-DBA

Per IEEE N/h
324
thermally
aged to
s(mulata
en4 of
lifo
conditions
(40 yr.
life)

}}CAP
7829
letters
PCandE
to NRC
1-19-78„
and
2 10 78
(Test)

7'lec-
trical
pcnc-
'trat
ions

Contain-
El.
120-135

General
Electric

NS02/03/
04

344 p
47
psig
1001
RH

Boric
acid
NAOH
dis-
solved
in
Ma'ter
8.8 pH

5..5xlO
Cascna

340 P
103
psig
1001

AOH/
H3BO3
pH7 10

5x10 N/h
Gaseba

}l/h N/h G.E.
Series
100
Test
Report
Letter
G.Eo

Allison
NRC

11/6/78

8, Elec- Various
trical
cables

Continen
tal

Silicon/
Silicon

344oP
47
psig
1001
RH

Boric
acid
NAO}l
dis-
solve4
in
vater
8.8 pH

5+Sx107
Gasma

PENDING . N/A N/h . }l/A N/A

Boston Silicon/
Hypalon

344op
47
psig
1001
RH

Boric
aci4
NAOH
dis-
solve4
in
voter
0.8 PH

SiSx10 340 P NAOS/ 1.8xl0 N/h
Gamma 70 '3BO3 'amma

psig pH79
'1001

H/h N/h H/h Boston Z.lC.
Test
Report
9273
(Test)
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CLASS IE EOJIPNENT INSIDE COtlTAINMEWT
MITH PQLENFIAL FOR EXPOSURE TO SEVERE ENVIRONNENT

Abnormal or Accident
Environment Oualified Environment

Equip-
ment
r ttoo

Hanufac-
t tt r, r

Hodel
No. or
Identi-
ficationt

Peak
Temper
ature
Pres-
sure
Numid-
~di t

Chemis-
try
Condi-
tion

Inter
grated
Dose
Radia-
tion
~e

Peak
Temper
ature
Pres-
sure
Humid
~dt t

Chemis-
'try
Condi.-
tt

Inte-
grated
Dose
Radia-
tion
Type

Oper-
abi1ity
Require-

t

Oper-
abiii.ty
Demon-.
t tD

Accur-
acy
Requi re-.
ments
(t of

hccur
acy
Demon-
strated
{a of'hh

Qua)i fi-
cation'efer-

rance
and
tl thdd

Raychom Stllan 344op
47
psig
100%
RH

Boric
acid
NAOIl
dis-
solved
in 'Mater
8.8 pH

5.5xio
Caxcaa

357o
70
psig100'AOHH3803

pH
9. 5<11

2x108 N/A
Gamma t

H/A N/h N/A Franklin
Inst.
Test
Report
F-C4033-2
Jan. 1975
(Tost)

Okonite

Boston

Tefzel

Silicon
glass
braid/
Kapton/
Hypalon

344oP
47
psig
100
RH

344 p
47
psig
100 1

RH

Boric
acid
NAOH
dis-
solved
in lister
8.8 pH
Boric
acid

dis-
solved
in vater
8.8 pH

5.5xl07
Gamma

5. 5x107
Gamma

346op
113
psig
100a

392op
50
psig
1001

NAOH
H380
pH7)0

N OH

H3803
pH 79

2xl0 N/h
Gamma

1. Bx10 N/A
Gamma

N/A N!h

N/h N/h

Dupont
Test
ReportIEEE
383"1974
iTest)

PCande
Engr 'g
Research
Test
Report
and
Boston
X.W.
Test
Rcp.
9273
(Test)

9. elect-
rical
Termi-
nations

Raychem Sealed
splice

344op
47
psig
100'L
RH

Boric
acid
N)Olf

solved
in
mater
8.8 pH

5. 5x107
Carina

357oP
70
psig
100%

NAOH

H3803
pH
9.5< ll

2x108
Ga soda

N/A N/A H/A Franklin
Instit.
Report
F-C4033-3
(1-75)
{Test)
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I'I.httrl III I'(!gill'Hl:ttl'III'I'tlrallllxll
Tg) Ol'RIIATI'N h NIIVElllt I:IIVIRglgltu:IIT

hl>nnmanl or Ace(dont
llnv I I nlla«tnt

~ ~ h ~ t

I
I!Utgl I I'l0 lk!v(geoid

tng'cuip7

ment
function

Reactor
coolant
flo>d
trans-
mitters

Location

Contain-
mcnt
El.

96'anufac-turcr

Fleche r
C Porter

Hodc1
Ho. nr
Identi-
fication
No.

1002496
PBBA

Pt nk
Td t>tllId>f
dntugc
Prcs-
sure
llumid-
d~t

120of

Chelais-
try
Condi-
tion

N/A

I lit
nr'rated

Dose
Radia-
tion

4xl04
Rad

Pd»k
Tttlal«>r
aturo
Prcs-
SUrc
Humid-
d~lt

2120P
for 300
sect

Chcmis
try
Condi-
tio

N/A

I
I Illltl'
grated
Dose
Radia-
tion
T~|

d

4x104
Rad

Oper-
ability
Require-
mnl> ts

Not
Required
in
Accident

Oper-
ability
Demon-
strated

hccur-
acy
Require-
ments
(1 of

JS l

127 min..51

hccur-
ac'y
Demon
stratcd
(1 of
auul

tl7\
-3 ~ 51

Qtlai itl.
cation
Refer-
ence
and
Hcthods

IICAP
7410L
(Test)

C.'ontain-
ment
pressure
trans-
mitters

Area .
EE Qt
Elcv.109'TTBarton

332 illF '/A N/A 288 P N/h N/A 120 days 2 hr. +~5 ~

post
DBE

5\ IgCAP

7410L
(Test)

Refueling
~ater
storage
tanklevel'rea

J
El.115'TTBarton

ITT
Barton

368 111 P N/A H/h 200 P N/A

368/224 111 P N/A N/h 200'F N/A

H/A 120 days N/A
pos't
DOE

N/h 120 days N/A
Post DBE

+51

>. 51

Hanu-
factuK
ers
rating

Hanu-
'fac'tU
ers
rating

Turbine
first
stacc
prcssure
trans-
mitters

Tug bine
Building
El.

104'ischcr
l302496BBA/95 111 P

S Porter

Fischcr 50EP1041BCX illP
6 Porter

H/h N/A 2 12oF N/A

N/A N/A 294of N
60 psig

4. 51 ~ 51N/A 120 days N/A
Post DBE

N A Trip 127 gain. '.51+.

5 min
+6\
-1\

Hanufac-
turcrs
rating
IIChP
7410L
(Test)

Residual
hca't
removal
discharge
f1c>d
trans-

Aux.
bldg.
E1cv.61'TTBarton

288A 111 P N/A H/A 200oY N/A N/A 120 days N/A
Post DBE

Hanu-
fact-
urers
rating
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ENVIRONALTEHPERATllRE EVALQATIORS FOR CLASS 1E BOP ELECIRTCAL E PHENT

Identification

Electric Storage
Batteries

Battery Chargers

125/250 VDC Svftchgear
an4 Hxtor Ccntrol Center

Locatfon

Aux. Bldg. Area
H - 115'l.

Aux. B14g. Area
H - 115'l.

Aux. Bldg. Area
H - 115'fo

Ãoxnal( )
Ventilation( ), Teryerature

Systen Extreccs 'F
wx.

6o'r / 95'r

(14)
82 r / Ilo't

(14)
82'r / 110 r

Testerature
Extrenes 'F

u *.

35 F / 125 r('»

(15)
7o'r / 110'r

(15)
7o'r / Iio't

Equfpxent
Rati ('P)
Hin. Hex.

60'F 77'Fx 90't(

4.g.)'3'F

/ 104 F

32't / 104'F

Protosed( )
Te ape rature
~Hft

Tes

Tes

Re ference Standard/Cccnents
Electrfcal E ui nt

Y~ufacturer's Ratfng
IEEE-STD-450, IEE STD-484

HEFA ICS, Section 1-108.01.

~h AB1, ft>lded Case CKP BERS

hIHA ICL, In4ustrial Control
hxC 1969, BELfh PBI, Panclboar4s

125 VAC Inst~ntation
+ Pover Dfstr. Panelboards

125 VIC Lighting
Pove r Pane lboards

Hain Axuxunciator

Aux. Bldg. Area
H - 115'fe

hux, Bldg, Azea
H - 100'l.
Turb. Bldg. Area119'l ~

Aux. Bldg, Area
H - 128'l.

Aux, Bldg. Area
H - 100'l.

14)2't / 110'F

55'r / Iio'r
(17)
35't / 90'F

55 r / 110'r

(21 a) (21b)
54 r / 94'r

(15)
7o'r / Iio'r

(16)
45'r / Ilo'F
(17)
35'F / 90'F

(16) (18) .
45'r / 120 r

(21a) (Zfb)
54'r/ 94r

32'F / 104'F

32't / 104'F

32't/ 104'F

32'F / 120't

32't / 104'C

Yes

Yes

Tes

HEHA ABl, Section 2.04

REHA ABLx Section 2.04

EEHA ABlx Section 2.04

ffxnu!acturer's Rating

ANSI C19.3, Sanction 3-2.3

Hain Control Board:
Electrical Instruncnts
Electxonfc Instnaents
Control Devfce

Aux Bldg Aze a
H „140'l 75'F / 78'F

(2o}
54 F / 78'r - 32't / 104'F

HEHA SG-5-1959, ASA St4. CL1963
A%1 C19.3, Section 3-2.3
Hrrs. Stds.
ÃEth ICI. 1965x IPCEA Stde S.61 402

4IV Svitchgesr

4807 Vital Loa4 Center

Turb. Bldg. Axes
A 119',

hux. Rfdg. Area
H - 100'l.

Aux. Bldg. Area
H - 115'l+

50'F / 105'F

(14)
82'r / 110'r

(14)
82'r / 110't

(Ila)
50'F / See Note

(11b)

(15)
70'F / 110'F

(15)
70'F / 110'F

32't / 104'F

32't / 104'F

32't / 10VF

Tes

Yes

Yes

AMLI C37.20 (1974) Section 3.1

Afal C37.20 (1974) Section 3.1
ANSI C19eji ANSI C89.2

Hanufactuzer ' Rating



0
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Identfficatfon

Diesel ~inc:
Engine Controls
Electric Generator
Gene Excite'Lion Etufpe

Vcntilatfon Relay
Panels

Ventilation Logfo
Panel

Locatfon-

Turbo Ridge85'L:

Aux. Bldg. Area
H - 128'L ~

Aux, Bldg, Area
H - 140'L.

Ventilatfon(
Systen
TQe

«o~(')
Tenperature
Extrexes 'P

~L
(IO)

62'P / 12(PP
62 P/m F
62'P / 120'F
62'r / 120'r

55'F / 110'P

7S'r/ 78'P

Tcxpcrature
Extrcres 'P

~w. v

(6, lo)
35'F / 120'
35'F / 120'F
3S'P / m'P
35'F / 120'P

(16) (18)45'r/m r

(2o)
54'r/ 78'r

Equipccnt
Rati ('F)
Hfn.

/ 120'F
-4'F / 131'F
-4't / 131'P
-4'F / 131'F .

mr/uo r

32'r / 120'r

~s.d(8)
Tcnpe rature

Tes

Reference Standard/Couxuents

Engine-Htrs. Rating
Controls - A«SI C89.2 (See Hate 19)
Generator - K-2
Gen. Excitatfon Etfufp. - Htra. Std.

SEHA ICS

feunufacturer's Rstfng

Vital Relay Board Turb. BLdg, Area
A - 119'l+

50'F / 105'F
(Lla)
50'F / See Rote 4't / 104'F

(Ilb)
Tes SEHA ICl

Hfrs. Btds,

Pire pp notor Aux. Bldg., Area J
EL. 115',Gol. 15 A U

6S'r / Ilo'r 35'F / 110'P,. 50't / 104't Tes
~

SEHA K-2 - 3.07
Sate (7)

Boric Acid Trans.
pp notors

Aux. Bldg. ~ Area E
El. 100' Col. 16.8
Bct. U 4 T

(12)
65'r / Ilo't 35 r / 110'r

shirr

/ 104'r Tes XVXK-2 3oo7
Sots (7)

Aux. F.M. pp uotors Aux. Bldg., Area J
EL. 100', Col. 15 4 T

65'F / 110'F 35'r / IM'r 50'F / lo4'r Tes SEHA K.2 3,fyt
Sate (7)

Aux. Salt M. pp sectors Intake Structure
El 7'o"

48 P / 103'P 35't / See Sots 50't / 104't
(4)

M HG-2 3.07
Have Sp. Htrs. in eater

Co~. Cooling M. Zp
rotors

Aux. Bldg., Arcs E
EL ~ 73' Colo 16 A E

65'F / 110'P ~ 35't / 110'P 50'P / 112't lKYA K-2 - 3.07
Sots (7). Have Sp. Htrs fn nator

Local Starters Various 65'F / 110'P 35'F / 110'P .— 32'F / 104'P ASSI CL9o7.

liOTES:

(1) Afr conditioning an4 vcntflatfon system:
a. «or~y poverc4 single train vcntflatfon systen
b. Claus IE re4un4ant ventilation syuten. I
c. Class I" redundant afr con4itionirg systen
4. CLass IE sfngle train ventilatfon systen (each ventilation trafn fs servfng related redundant Class IE equfpuent)





ATTACHMENT 5

ElWIRQAKtCTALTEYPERAIVIK EVALUATIONS FOR ASS 1F. BOP EIECIRICAL EO1JIF4KÃt

NOfES; (Continued)

(2) Tho normal te=~ratuco extremes for a given area ot the plant aro based on tho foDovfng conditfoasf
a. All heating systems (normally povered) are operatfonal.
b. A11 ventilation and alm con41tfonlng systems aro operational.
c. All conf~at ln those areas serve4 by ventilation and afr conditioning systems are operating at

design msxtctcs copse fty.
4. The maxima temperatures listed for all ventilation systems include a 5'F margin conditions.

~ . No credit fs tahen for the cooling effect from the concrete mass of the buQdfag structure,

(3) The mexfaua temperature extremes for a given area of the plant are based on the follovfng coadftfonsc
Those areas secwd by normally povered single train ventflatfon systems or Class IE
povercd single train ventilation systems have lost poMere4 ventilation in those areas.

b. Those areas served by Class IE redundant ventilation and afr cwdftfonfag systems
have lost one train of ventilation and air con41tfon1ng fn those areas.

o, The maximus temperature listed aro base4 on all equipment fn those areas
served by the ventQatfon snd air conditioning systems, operatfag at design
maximum capacity

4. The maximum te~ratures liatc4 for aD vcntflation oysters fncludo a 5'F margin of
~ atety ani do not reflect long tenn temperature con lftfons.

~ . All hestfag systems (hormafly povcred) are ncnopcrational. The afnfssms temperatures
llstc4 consider the heat generated by the equfpscnt that fs normally running. Zn
those cases vhere actually operated cqufixseat fa not foun4 fn a given area, the
ufnL~ temperature tabulated by Aehrae has been lfste4. See recccxsen4e4 outdoor
design tc~ratures for Southern Calif. Ashrae, Third Edftioa.

t, No credit fs talon for the cooling effect (at msxfmmms temperature) or heating effect
(at minimus temperatures) tress the concrete mass of tho buQdfng structure for
operatfonal cyst~.

(4) Xf a ventflatfon tsn fails vhlle its related ixap actor is fn operatloa, the roon
~feat temperature vQ1 rfsa at a rate of approximately 28'F/mfnute until the
p~ t ips ou. or fa shut off, A failure of a ye@ or a ventilation tan ccsplies
vfth sfngfo failure crfterfa. Aa alarcs is prov14cd to indicate loss ot flew.

~
~



-W ~
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EhVIRNO%ZITALTEHKRATmg PfAUJATIOhg FOR CIASS 1E BOP ELECTRICAL E

%NISI (Cont fnued)

(5) Effect o. a"'blent, afr tenperature on electric storage batteries:
a. There are no clearly deffne4 tenpcrature lfnlts f'r battcrics operate4 fn a norual envfronnent such aa exists

at thfs plant location. The batteries villpro4uce rated output vhen their tenperature ls 77'F or greater,
a% villhave a life of 20 years vlth an annual average tc~rature not exceeding 80'F. The annual ncan
ten~rature ln the battery roocs ls 63'F, veil vfthin the life guarantee.

b. Relov 77'F> the capacity of the batteries vfD be less than their rated value. At W of their original
capacity arA at nfnfnun roon tenperatures of 60'F the batteries still have a4equate output to perforn
their safety function.

o. for the hfgher tcnperatures vhfch nay occur infrequently during the year, battery life villbe affected.
An ar~fysfs fs gfvcn bclov.

4. The relative life of ~ battery at dffferent snhfcnt afr tcnperatures may be expressc4 by this equatfonI

(Idxfffic4 Arrhenfus Equation)

vhere Q and L are the lffe cxpectancfes at absolute teuperatures Tl and Tg Uhcn Tl an4 T2 are fn 4egrees

Fahrenheit absolute and the logarfthn fs to base 10, K ls approxfnat«ly WO for these batterfes.

~, ~lent Conditions:

Tice Intervals
gof4

Scarer ~the Hrs Yr.

Tca rature Exceeded
Outdoor Te eratures fr@a AS!IRAE Battery Roon

Air Tenperature
'F

'P Rax.

87

146
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ROIESc (Continued)

(5) f. I,ife for above tecperaturesc
(aunt)

Texperature
Ran a- 'F

Tine
Hrs Yr.

Life at you.
TeNMtature Yrs

Fractional Loss of Life
over 20- ar ried

B>nths

8

8 -8
Totals

10.60

12.24 .01

.0311
.11

7.45

Hocnal loss of life in mnths for these periods is about 4 moths ~

g. The 3$ maths increase loss of life incurred during the above vaja periods over ~ period of 20 years is
mre than offset by'the increase in life gained vhen the ~ient is belov T7 y, The life expectancy at
the caen tccperature of 63'y is approxinately 39 years,

Rsfc "Accelerated Life Testing of Stationary Batteriesa" by E. ltQlihnganc, Electcochenical Tenchology,
Vol. 6, Eo. 0-10 Sept Oct 1968.





Sheet 6 of~
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ROIEsc (cuntfnue4)

(6) Qiesel Oe aerator c
a. The 4fescl generators have ?ccp varxi heaters for lube oil and )ac?et vater to guarantee starting fn tbe 90'P to 120'7

ccbfcnt tccperaturc range. Alarns at 185 F. Heaters shutdovu at 195't, Lube oil slams belcnr 90'F roon tcaperature,
High alazu pfcfcs up at 120'F, 4rops out at 115'F.

(7) The vorst case con4ftfon, indoor cahfent tcnpcratures could exceed 104'7 for 73 hours per year-sn4 vuu14 not excee4 110'7,
The 73 hours vould not be continuous but vou14 occur only for ~ fcv hours on a given day.

(8) The area enbfcnt tcnpcrature conitors fn thc locatfone f4cntffic4 fn the table vill alacca to fnfona the operator vhcn an
abnorual te~rature 1s occurrfng fn the given area, en4 pcrio41c cove;ring of tcxpcrature will~ce. Operator action

, vill include sn investigation as to the cause of the high tczycrature «onditfon an4 the fnitiatfon of portable encrgency
ventilation or, in caco vhero running nachincry fn ~ given spaco fs not rcqufreds shut 4Nn nonessential nachfncry to
rc4ucc anbf eat air tcapcrsture.

(9) The nfnfaun tccpcrature lfete4 fs based on the following:

~ . The outside s~bfcnt t«upcrature fs ffxc4 at 35'F and the control zocxs fs 1n Ifxfe I, fntroducfng ~ outside afr.

b. Tbe only beat Producc4 within the control roon ccsPlex fs fnxs excrgcncy lighting 80CMe annunc1ators 5OCXQ, control
board 15,00CM and nuclear fnstruncntatfcn 50OW. Total 25i80CM or 88iOCO BTV/HR.

o, All duct heaters are nonoperable.

d. The heat required to ho14 tbe control roon ccngilex at 70:7, with sn outside eahfent of 35 with no internal load
vhfle fn Mdc I fs 161,800 BIIJ/PR.

(10) Bese4 on 90 7 outside afr sn4 ~ 30 t tcvpcraturc rice.

(11) Systcn fs designed for a 15 F Rise. If a ventilation tsa fsff~ while fts related AXV sviccbg«ar fs fu operscfoa; tbe roon aabfsct
temperature vill rise at a rate of approxfxately 4'F/nfnutc until the cqufpxcnt trips out or fs shut off. Euh redundant set
of svitcbgear has its own ventilation systcu; therefore, tbe systea st111 nests sfngle failure criteria,

(12) locate4 fn open area of Auxiliary Bldg. ~ by large hatch openings fn floor and ceiling,

a. Tcic lfnfted ~t of heat fron these actors vD1 bo dfssfpate4 into the building an4 the buDding
vcrtDatfon cyst~.

b 1 actor on for 24 hr/wy 4 1.4 B1H', or 1005 BTU/HR norual loa4. Sccon4 notor xsxfxaxa 1 hr/day at 7.5 BHP increases
heat gcnerate4 to 4,A8Q BW for that horn.
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ROIES: (Conti nue 4)

(13) Hsxfnun reaa te~rature vithout ventflatfon villrise to 120'P fn the battezy zoon.

(14) 82'F is the tcuperatuze at vhfch the first zedun4ant fan is starte4 on lov spee4.

(15) 70'P fs the lovest tegeratuze the lov spee4 oE either redun4snt fsn can be set to start.

(16) Equi~at operatfng at half capacity or, 10'F rise abozu outside ambient tenperature of 35'P,

(17) 35'F afr being supplfe4 into this roon.

(18) ffazfnus zoon tenpezature vfthout ventilation vill continue to rise until ~ aazham tenperature
of 120'P fn area H - 129'l.

(19) Added D.O. equfpuent standazds are> IlL Piles, E22575, 508 sn4 E19223 Vol. I, Section 6
CSA Pile 15734
JMI C33.76 - 1971, C37.90 - 1%1

(20) The nfnfzazs tccpezutuzu lfste4 fs based on the follovfng:

(a) The outeMc ~feat tecperatuze fs fixed at 35'F ani the Control Roon fs fn kbde I, introducing 20'utsMe afr

(b) 'Ihe only credit for heat pzoduce4 vithfn the Control Roon Cccplex fs Tron er»rgency lighting 800 vatts, an.anciator
lights 5000 vatts ~ control boar4 15,000 vatts, and nuclear fostruucntatinn 5000 vatts, for a total of 25,8CO vatts
or 88,000 SIU per hour. Heating cz»4it for heat produced by the F250 ca~ter 9500 vattss the Solf4 State pzotectfon
Systcn 2700 vatic ~ an4 the Relay Logic panel aze not fncluL.4 fn tbe 54'F nfrdrm tauperatuze extz~

(o) All 4uct heaters are non-operable.

(21) Afr t~rature rise fn Hot Shutdovn Panel Areaf

(a) 50 outs Me air t4'ise ~ 54'F

(b) 90'utside afr e4'ise ~ g4'F




