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311 ENVIRONMENTAL QUALIFICATION

OF SAFETY-RELATED MECHANICAL
AND ELECTRICAL EQUIPMENT

This section defines the envircomestal
conditions with respzet to limitieg design
¢onditions for all the safety-related mechanical
and electrical equipment, and documents the
gualificatios methods and procedures emploved (o
demonstra.e the capability of this equipmest to
perform safery-reiated functions when expused 10
the esvironme!al conditions in their respective
locatious. The safety-related equipment withia
the scope of this section are deficed in
Subsection 3.11.1. Dynamic qualification is
addressed in Sections 3.9 asd 3.10 for Seismic
Category | mechanical and electrical equipment,
respectively.

Limiting desige coaditicns inciude the
following:

(1) Normal Operating Conditions - plasned, Eavironmental Desigs Criteria (EQEDC) tvse W1
purposeful, uprestricted reactor operating Esvironmental conditions are tabulated by zoncﬁ‘_‘&
modes includiog startup, power range, " 1t gncf zone defining a specific area in the ’
standby (condenser available), shutdown, and \piant./Typical equipment in the noted zones is
refueling modes; shown in the/Tigures o Section 6.2, 1:31%9‘ !

T MR T

(2) Absormal Operating Conditions - any
deviation from normal conditicns anticipated Eovironmental parameters include tempesature, |
to occur often enough that the design should  pressure, relative bumidity, and geutron dose
inciude a capability to withstand the rate apd integrated dote. Radiation dose for
coucitions witbout operational impairment; gamma and beta data for both normal and acaident

conditions will be provided by applicant = :r-

(3) Test Conditions - planned testing including encing the ABV/R design in accordance with ihe

pre-operatiooal tests: interface requirements in Subsection 12.2.3.1
The radiation requirements are site specific
(4) Accident Conditions - a single event not docamestation owing to the peed to model

reasopably expected d» ing the course of
plant operation thai bas been hypothesized
for analysis purposes or postulated from
unlikely bur possible situations or that has
the potential to cause a release of
radioactive material (a reactor coolant
pressure boundary rupture may qualifly as an
accident; a fuel cladding defect does not);
aod

(5) Post-Acaident Conditions - during the length
of time the equipment must perform i!s
safety-related function and must remain in a
sife mode after the safetv-related function
is performed

»\mendmy/
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3.11.1 Equipment Identification and
Environmental Conditions

Safetv-related electrical equipment within
the scope of this section includes all three
categories of 10CFR50.49(b) (Referepce 1)
Safety-reladed mechanical equipment (2.8,
pumps, motor-operated valves, safety-relief
valves, and checr valves) are as defined and
identified in Section 32 Iaswr A4
INSENT B’ _
A A list of ail safetv-related electrical and
mechanical equipmeant that is 'ocated in a harsh
enviroament arca will be in¢ludec in the
Eavironmental Quadfication Doacument (EQD) to be
prepared as wentioned i Subsection 3.116.

Eoviroomental cosditions for the zones where
safety-related equipment is located a:e
calculated for normal, aboormal, test, accident
and post-accident conditions and are documented
in Appeadix 31, Equipmeat Qualification

specific eguipment which is applicant deter.
mined, the HVAC detailed modeling, and the
evolving considerations in the arca of accident
source terms are expected Lo generale signi
ficantly differing radiation requiremeots
Where applicable, these parameters are given in
terms of time-based profiles

The maguitude and 60-vear frequency of
occurrence of significant dewviations from pormal
plant eavironments in th: zopetr bave
insignificant effects on equipment total thermal
normal aging or accident agitg. Abpormal
conditions are overshadowed by the normal or
accident conditions in the Appencix 31 tables
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Standard Plang

Margia is de.ined as the difference between the
most severe specified service conditions of the
plant and the conditions used for qualification.
Margins shall be inciuded in the qualification
parameters (¢ account [or aurmal variations 1o
commercial production of equpment and reasonable

errors in defining satisfactory performance. The
eovironmentalparameter wn in the Appenadix 31
tables do oot include margns. st

Some mechanical and electrical equipment may
be required to perform an iatended safety

e

A functios between minutes of the occurrence of the

event but less than 10 hours into the event.
Such equipment shall be shown to remain
functional io the accident environment for period
of at least 1 hour in excess of the time assumed
in (be accident apaiysis unless a time margia of
less thaa one heur can ve justified. Such
justification will include for each piece of
equipment: (1) cousideration of a spectrum of
breaks; (2) the potential need for the equipment
later in the event or during recovery operations;
(3) a determination that failure of the equipment
after performancs of its safety function will not
be detrimental to plant safety or misiead the
operator; and (5) determination that the margin
applied to the minimum opcubilitle. when
combined with uther test margius, will account
for .he uncertainties associated with the use of
analytical techaiques ia the derivation of
eavironmental parameters, the number of uaits
tested, production tolerances, and test equipmen:
irsccurancies.

The environmental conditions shown in the
“\ppeadix 31 tables are upper-bound cavelopes used
to estzblish the environmental design and
qualificacion bases of safety-related equipment.
The upper bound eavelopes indicate that the zone
data reflects the worse case expected eaviroament
produced by a compendium of accident coudition
Estimated chemical environwmental conditions are
also reported is Appendix 31

3,11.2 Qualification Tests and Analyses
Safety-related electrical equipment that is

located i a harsh euvironment is qualified by
test or other methods as described in IEEE 323
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aod permitted by 10CFRS0.49({) (Reference 1),
Equipment type test is the preferred method of
qualification.

Safety.related mechapical equipment that is
located in & barsh environmeat is qualified by
aunalysis of materiuls data which are generally
based ou test and operating experience,

Th- gqualification metbodology is described in
detail in the NRC approved licensing Topical
Reporr on GE's environmental qualification
program (Reference 2). This report also
addresses compliancr wih the applicabie portions
of the General Desiga Criteria of 10CFRS50Q,
Appradix A, and the Quality Assurance Criteria of
LOCFRS0, Appendix B. Additionally, the report
describes conformance to NUREG-0588 (Refereace
3), ang Regulatory Guides and [EEE Stapdards
referenced in Section 3.11 of NUREG-0800
(Standard Review Plan).

Mild enviroament equipmert is that equipment
which, during or after a design basis cvent (DBE,
as defined in Reference 2), does not expenence
an enviropment ‘hat is significantly more severe
than that existing during normaland abpormal
events. Additionally, equipment that e nces
the environment of a DBE can be treated as if it
were in a mild eavironment if the equipment falls
into either of the followiag categories:

(1) The equipment accomplishes its safety func-
tion prior (o experiencing the environment
of the DBE and the equipment will aot fail
in a maoser detrimeatal to plant safety, or

(2) The equipwent is not needed to mitigate the
DBE and the equipment will not fail in a
manoer detrimental to plant safety.

The veandors of mild eavironment equipment are
required to submit a cernificate of compliance
certifying that the equipment has been qualified
for the requirements specified to assure its
required safety-related function in its ap-
plicable environment. This equipment is qual-
ified for dynamic loads as addressed in Sections
3.9 and 3.10. Further, & surveillance and
maintenance program will be developed to ensuze
equipmeat operability during its designed life.
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3112 Qualification Test Results

The results of qualification rests for
saferv-related equipment will be documented
maintaiged, and reported as mentioned in
Subsection 3.11.6.

3.11.4 Loss of Heating, Ventilating, and Air
Conditioning

To eosure that loss of heating, ventilating,
and air conditiosing (HVAC) system does not
adversely affect the operability of safety.
relaved contrels and electrical equipment io
buildings and areas served by safety-related
HVAC systems, the HVAC systems serving these
areas mee! the single-failure criterion
Scction 7.4 describes the safety-related HVAC
systems includiog the detailed safety
evaiustions. The loss of ventilation
calculations are based on maximum heat loads and
consider operation of all operable equipment
regardless of safety classification

3.11.5 Estimated Chemical and Radiation
Eavironment

31151 Chemical Eavironment

Equipmeat located in the containment drywell
and werwell is potentially sabject to water
spray modes of the RHR system. In addition.
equipmeat in the lower portions of the
contaipment is potemtially subject tof,
submergence. The chemical composition and
resulting pH to which safety-related equipment
is exposed duriog normal operatios and design
basis accident conditions is reported in
Appendix 31,

Sampling stations are provided for periodic
analysis of reactor water, refueling and fuel
storage pool water, and suppression pool water
to assure compliance with operational limits of
the plant techmical specifications

111,52 Radistion Environment

Safety-related systems and componcutls are
desigoed to perform their safety-related
function when exposed to the normal operational
radiation levels and accident radiation levels



