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6.2.4

6~8

We conclude that design of the Primary containment system will
permit the conduct of 2 containment leakage testing program in
compliance with the requirements set forth in proposed Appendix J
to 10 CFR Part 50, "Reacter Containment Laakage Testing for Water
Cooled Pover Reactors” (36 Fed. Reg. 17053, Aug. 27, 1971).
Acmosohere Congrol

AS an overational technique to preclude flammeble gas concentra-
tions, the primary cou:u.n-_nt will be cperaced with an imert nitroge
atmosphere. The system will maintain the oxygen content of the
contaiument atmosphere below & volume percent and we find it accepta:

Following a loss-of-coolant accident (LOCA) , fa) hyerogen gas
could be generated inside the primary containment from a chemical
Teaction berween the fuel rod cladding and steam (vetal-wvater
reaction), and (b) both hydrogen and oxygen would be generated as a
result of radiolytic decomposition of ngircu:u:u; vater. _I! a
sufficient amount of the hydrogen is generated and oxygen is avail-
able ia stoichiometric quantities, the subsequent reactiom of
hydrogen with oxygen cam occcur at rates rapid enough to lead to a
significant pressure iscrease in the containment. This could cause
damage to the containment and could lead to failure of the conta.cmer
to maintain low leakage integrity.

General Design Criterion 41 of Appendix A to 10 CFR Par: ‘-

Tequires that systems to comtrol hydrogen, cxygen and other suws:an-e
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I. PLANT OPERATIONS
B.

ENFORCEMENT AMD REGULATORY ISSUES
1. Escalated Enforcement
2. Normal Enforcement

9319-01 v The Tlicensee loaded two fuel bundles without
having all control rods inserted

$326-02 v The shift supervisors in charge of the shifts on
November 18 and 19, 1993, failed to adequately
review the work documents involved in the repair
and testing of Fire Door H-305 and did not
identify that this work resulted in a breach of
the control room isolation envelope.

9328-03 Iv On March 27 (EDG 2) and April 9 (EDG 1), the
licensee failed to follow MP 7.3.1, in that, the
manufacturer’'s recommended measurements of the
wipe were not performed.

9328-05 v Untimely declaration of an unusual event and
inadequate corrective action (Section 4).

93202-03 v Several examples were noted of operators
improperly using procedures.

93-202-04 1V Between October 14 and 21, 1993, with the plant
in the Run mode, five shift technical advisors
stood watch even though their training had
expired.

93202-07 Iv Changes to the design and configuration of piping
and equipment insulation were routinely made
without the use of the design change process, so
that reviews were not performed in a manner
commensurate to those applied to the original
insulation design.

93202-08 v Procedure 2.0.7 was determined to be inadequate
for the control of temporary modifications. The
procedure failed to provide measures to ensure
that the necessary reviews associated with
installed temporary modifications.

BREDEGCHSTONRL TNPORMATI ON



9415-03

v

3

Authorized licensed power level exceeded due to
error in the calibration of the pressure
transmitters wused for feedwater flowrate
determination

MAINTENANCE/SURVEILLANCE

ENFORCEMENT AND REGULATORY ISSUES

1.
s

Escalated Enforcement

Normal Enforcement

$3-20

93-22

9328-01

9329-01

v

v

v

v

Emergency Plan Implementing Procedure 5.7.16,
Revision 16, implemented on May 7, 1993, was
inappropriate to the circumstances because it
contained erroneous instructions for determining
the noble gas release rates using the primary
containment monitor and the drywell curie content
in Steps 8.3.5, 8.4.5, and Attachments 3 and 4.
The Tlicensee had created, then failed to
identify, the error during the procedure revision
process.

July 3, 1993, a through-wall leak was discovered
in a service water sample return piping, a
significant condition adverse to quality, in
which a previous leak affecting the same service
water system sample return line had been
identified on January 13, 1993. Measures had not
been taken following the first event to assure
that the cause for the condition was determined
and corrective actions taken to preclude
repetition.

EDG 2 became inoperable sometime between April
and November 8, 1993, although, because of the
noted procedure inadequacies, the inspectors
could not eliminate that relay DG-REL-DG1(59) was
also misadjusted during the refueling outage.
This is an apparent violation of TS 3.9.A and
3.5.F

Six lube o0il samples taken in the period of
December 1992 through November 1993 from the
safety-related Reactor Core Isolation Cooling
system were not sent out for analysis of wear

PREDECISTONAL—INFORMAT TON

DO-NOT-RELEASE-



B

products and, consequently, no system engineer
review and trending was performed.

93202-06 Iv On November 2 and November 13, fire doors Rl and
R3, respectively, were found inoperable. Further
inspection revealed that a total of twenty (20)
fire doors were declared inoperable,

9415-02 Iv The Tlicensee wused an inadequate special
instruction to perform check valve maintenance in
that no specific instructions were given for the
use of a feeler gauge, which is required for the
installation of a flexitallir gasket to verify
proper gasket crush.

ENGINEERING/TECHNICAL SUPPORT

ENFORCEMENT AND REGULATORY ISSUES

1. Escalated Enforcement

94-14 Proposed Inoperable primary containment due to failure to LLRT
penetrations

2. Normal Enforcement

93-25-01 Iv A written procedure was not established and maintained
for an alarm indicating a malfunction of a safety system
in that Alarm Procedure 2.3.2.22, for Panel /Window
Location 9-3-2/C-2, Scction 2.0, did not appropriately
specify the operator actions to be taken when the alarm
was received during HPCI system surveillance testing.
When the HPCI system is in operation, the condensate
drain and steam trap are isolated and cannot be drained
or verified to be cperating correctly.

93-25-02 Iv Measures did not assure that a deficiency was promptly
corrected in that the licensee became aware that Alarm
Procedure 2.3.2.22, Revision 16, "HPCI Turbine Inlet
Drain Pot HI Level," was deficient after surveillance
testing on Sercember 1, 1993, and did not prompt 1y




9328-02 Iv
9328-04 v
9328-01 v
9406-01 Iv
93202-01 v
93202-02 v
93202-03 v
93202-05 v
PLANT SUPPORT

5

correct the deficient procedure. On September 29, 1993,
during surveillance testing, the deficient proced.r
Caused the HPCI turbine to be unnecessarily secured.

Inadequate Procedure resulted in relay misadjustment
which represented a common mode failure mechanism for
both EDGs. (2 examples) inadequate procedure.

The Ticensee did not effectively identify or address the
relay out-of-tolerance conditions identified in March
and April 1293, and the corrective actions taken did not
preclude repetition.

New manually operated primary containment isolation
valves, PC-V-506 and =507 were installed during the last
refueling outage (March 1993 - July 1993), but the
normal position of the manual primary containment
isolation valves, an activity affecting Quality, was not
prescribed by any procedure

Conduct of Operations Procedure 2.0.7, "Plant Temporary
Modifications Control", - Revision 17, dated July 22,
1993, did not require that the Station Operations Review
Committee review al) Proposed plant temporary
modifications to station systems Or equipment as
described in the Updated Safety Analysis Report .

Identified several examples of procedures not
appropriate for their ‘ntended purpose,

On January 30 and 3], [993. with both suppression

Several examples were noted of operators improperly
using procedures.

In  some cases the licensee failed to maintain
configuration control .

BREDECHSHOMAL-INRORMATION
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ENFORCEMENT AND REGULATORY ISSUES

l.
2.

Escalated Enforcement

Normal Enforcement

93-21

93-21

9415-01

9420

v

NCV

v

v

The licensee failed to inform individuals that
they had to report all arrests that could affect
their trustworthiness

Unescorted access to an unauthorized contractor
employee

On June 9, 1994, at the point of personnel access
into a protected area, the licensee did not
search a hand-carried package for devices such as
firearms, explosives, and incendiary devices, or
other items which could be used for radiological
sabotage in that a security guard entered the
protected area with a hand-carried package that
had not been searched. -

On July 14, 1994, the inspector identified one
individual with a valid keycard that had not used
the keycard since December 30, 1993, The
individual had not been under the licensee’s
continuous behavioral observation program the
entire period and, with a valid keycard on file,
the individual could have entered the protected
area at anytime of his choosing. In addition,
the licensee informed the inspector on July 20,
1994, that at least 28 additional individuals
were identified who also had not been under the
continuous behavioral observation program for 31
days or more.
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As requested, I have gathered the following information for the DFis bei

sent in regard to 4-93-020R.
NAME
Ricky L. Gardner
Charies M. Estes
Eugene M. Mace
R. Brungardt
Michael F. Young
J. V. Sayer
James R. Flaherty
C. R. Moeller
L. Ballinger
Jantzen
G. Smith

John M. Meacham

CURRENT POSITION

Maintenance Manager

Retired

Senior Manager of Site Support
Staff, Operations Support Group
Prammer /1A« “1*5'

Radiological Manager

Corrective Action Program Manager
Technical Staff Manager

Staff, Engineering

Instrumentation & Control Supervisor

Quality Assurance Operations Manager

o J /|

L~ - ; L (e
LoaraXa X Thy U/ /

I got this information from Terry Reis. If I get anything on Meacham
b

tomorrow, I will forward it to you. If you need anything else, let me know

Virginia Van Cleave
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SLRVEILLANCE REQUIREMFNTS

J.12.A (cont'd)

2.3,

Except as specified in Specification
3.12.A.3 below, the Control Room
Emergency rFilter System, the diesel
generators required for Operation of
this system and the main control
room air radiation monitor shall be
operable at 311 times when
containment integrity is required.

The results of the in-place cold Dop
leak tests on the HEPA filters shall
show > 99% pop removal. The results
of the halogenated hydrocarbon leak

tests on the charcoal adsorbers
shall show 299% halogenated
hydrocarbon removal. The DOP and

halogenated hydrocarbon tests shall
be performed ar a flowrate of < 14)
ChM.

- The results of laboratory carbon

sample analysis shall show 299%
radicactive methyl iodide removal
with inlet conditions of : velocity
222 FPM, 21.75 mg/m® inlet iodide
concentration, 2 95% R.H. and <30°C.

The emergency bypass fan shall be
shown to provide 341 CMM 210%.

From and after the date that -4
Control Room Emergency Filter svsrenm
Is made or found to be inoperable
for any reason. reactor operations

are permissible only during rthe
succeed’  seven days unless the
System is sooner made operable.
Refueling requirements are g

Specified in Specification 3.10.¢.

If these conditions cannot be met,
reactor shutdown shall be initiated
and the reactor shall be in cold
shutdown within 24 hours .

-215a-
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“.12.a (cont‘d)

A.

&

0

e

. The tests and

- Halogenated

At least once Per operating cycle,
the pressure drop across the
combined HEPA filters and charcoal
absorber banks shall be demonstrated
to be less than 6 inches of water at
system design flow rate.

sample analysis of
Specification 3.12.A.2 shall be
performed at least once every
18 months for standby service or
after every 720 hours of system
operation and following significanc
Paincing, fire or chemical release
in any ventilation zZone
communicating with the system,

. Cold DOP testing shall be performed

after each complete or partial
replacement of the HEPA filter bank
or after any Structural maintenance
on the system housing.

hydrocarbon testing
performed after
complete or partial replacement of
the charcoal absorber bank or after
any structural maintenance on the
system housing,

shall be

The
least

system shall be operated ar
10 hours everv m nth,

At least once Per ope-ating cycle
dutomatic initiation -f the system
shall be demonstrated.



BASES (cont'd)

Puring normal operation two or three pumps will be required. Three pumps are used
for a normal shutdown. The loss of all a-c power will trip all operating Service
Water pumps. The automatic emergency diesel generatcr start system and emergency
equipmerc starting sequence will then start one selected Service Water pump per
division in 30.-40 seconds. In the meantime, the drop in Service Water header
pressure will isolate the non-critical services, ensuring adequate supply to the
critical heat loads as described above.

Due to the redundance of pumps and the requirement of only one to meet the accident
requirements, the 30 day repair cime is justified.

SBactery Room Ventilation

The temperature rise and hydrogen buildup in the battery rooms without adequate

ventilation is such that continuous safe operation of equipment in these rooms cannot
be assured.

Pressure drop across the combined HEPA filters and charcoal absorbers of less than
6 inches of water at the system design flow rac? will indicate that the filters and
absorbers are not clogged by excessive amounts of foreign matter. Pressure drop

should be determined at least once per operating cycle to show system performance
capabilicy.

Tests of the charcoal absorbers with halogenated hydrocarbon refrigerant should be
performed in accordance with ANSI N510-1980.

The frequency of tests and sample analysis are necessary to show that the HEPA
filters and charcoal absorbers can perform as evaluated. The test canisters that are
installed with the adsorber trays should be used for the charcoal adsorber efficiency
test. Each sample should be at least two inches in diameter and a length equal :o
the thickness of the ved. If test results are unacceptasble, all adsorbent in cthe
system shall be replaced with an adsorbent qualified according to Table 5.1 of ANS!
N509-1980. The replacement tray for the absorber tray removed for the test should
meet the same adsorbent quality. Tests of the HEPA filters with DOP aerosol shall
be performed in accordance to ANSI N510 1980. Any HEPA filters found defective snall

be replaced with filcers qualified pursuant to Regulatory Position C.3.d of
Regulatory Guide 1.52.

Operation of the system for 10 hours every month will demonstrate operability of -re
filters and. adsorber system and remove excessive moisture built up on the adsorber

-215e-
07,15



BASES (coat’'d)

[f significant painting, fire or chemical release occurs such that the HEPA filter
or charcoal adsorber could become contaminated from the fumes, chemicals or foreign
material, the same tests and sample analysis shall be performed as required for
operational use. The determination of significance shall be made by the operator on
duty at the time of the incident. Knowledgeable staff members should be consulted
prior to making this determination.

Demonstration of the automatic initiation capability is necessary to assure system
performance capabilitv.

RzAs&9x_Esuinnans_snnlinxtixzsan

Normal plant operation requires one heat exchanger and three pumps. Therefore,
normal equipment rotation will demonstrate pump operability.

Pump rates will be demonstrated every three months as an indication of the pump
condition.

Service Water Svstem

The Service Wa:er pumps shall be proven operable by their use during normal station
operations. Since three pumps are continuously operating during normal operation and
only one pump is required during accidents, the normal equipment rotation shall prove
the pump operability.

Pump discharge head tests will be run every three months to verify the pumping
abilicy.

Any silting problems caused by the Service Water system will be analyzed during and
following the Preoperational Test Program. Any required changes in operating
procedures, technical specifications or surveillance requirements will be made prior
to CNC commercial operatien.

¥

The ventilation fans will be rotated on a weekly basis to demonstrate operabilicy

-215¢€- 04/23



IT1.D0.2.4 CONTROL-ROOM HABITABILITY REQUIREMENTS

Position

In accordance with Task Action Plan item II1.0.3.4 and control room habitability,
Ticensees shall assure that control room operators will be adequately protected
against the effects of accidental release of toxic and radioactive gases and
that the nuclear power plant can be safely operated or shut down under design
basis accident conditions (Criterion 19, "Control Room," of Appendix A, "General
Design Criteria for Nuclear Power Plants,” to 10 CFR Part 50).

Changes to Previous Requirements and Guidance

There are no changes to the previous requirements,

Clarification

(1) A1l licensees must make a submittal to the NRC regardless of whether or
not they met the criteria of the referenced Standard Review Plans (SRP)
sections. The new clarification specifies that licensees that meet the
criteria of the SRPs should provide the basis for their conclusion that
SRP 6.4 requirements are met. Licensees may establish this basis by
referencing past submittals to the NRC and/or providing new or additicnal
information to supplement past submittals,

(2) A1l licensees with control rooms that meet the criteria of the following
sections of the Standard Review Plan:

2.2.12.2.2 ldentification of Potential Mazards in Site Vicinity
2.2.3 Evaluation of Potential Accidents;
6.4 Habftability Systems

shall report their findings regarding the specific SRP sections as explained
below. The following documents should Le used for guidance:

(a) Regulatory Guide 1.78, "Assumptions for Evaluating the Habitability
of Regulatory Power Plant Control Room During a Postulated Hazardous
Chemical Release”;

(b) Regulatory Guide 1.95, "Protection of Nuclear Power Plant Control
Room Operators Against an Accident Chlorine Release"; and,

(c) K. G. Murphy and K. M. Campe, "Nuclear Power Plant Control Room
Ventilation System Design for Meeting General Design Criterion 19,"
13th AEC Air Cleaning Conference, August 1974.

Licensees shall submit the results of their findings as well as the basis
for those findings by January 1, 1981. In providing the basis for the
habitability finding, licensees may reference their past submittals.
Licensees should, however, ensure that these submittals reflect the
current facility design and that the information requested in Attachment 1
is provided.

—
O
~

111.0.3.4-1 3-



(3) A1l licensees with control rooms that do not meet the criteria of the
above-listed references, Standard Review Plans, Regulatory Guides, and
other references.

These licensees shall perform the necessary evaluations and identify appropriate
modifications.

Each licensee submitta) shall include the results of the analyses of control
room concentrations from Postulated accidenta) release of toxic gases and
control room operator radiation exposures from airborne radicactive material
and direct radiation resuiting from design-basis accidents. The toxic gas
accident ana.,sis should be performed for all potential hazardous chemical
releases occurring either on the site or within 5 miles of the plant-site
boundary. Regulatory Guide 1.78 lists the chemicals most Commonly encountered
in the evaluation of control room habitabitity but is not all inclusive.

The design-basis-accident (DBA) radiation source term should be for the loss-of~
coolant accident LOCA containment leakage and engineered safety feature (ESF)
leakage contribution outside containment as described in Appendix A and B of
Standard Review Plan Chapter 15.6.5. 1In addition, boiling-water reactor (BWR)
facility evaluations should add any leakage from the main steam isolation
valves (MSIV) (1. €., valve-stem leakage, valve seat leakage, main steam
isolation valve leakage control system release) to the containment leakage and
ESF leakage following a LOCA. This should not be construed as altering the
staff recommendations in Section D of Regulatory Guide 1.96 (Rev. 2) regarding
MSIV leakage-contro) systems. Other DBAs should be reviewed to determine
whether they might constitute a more-severe control-room hazard than the LOCA.

In addition to the accident-analysis results, which should either identify the
possible need for control-rcom modifications or provide assurance that the
Nabitability systems will operate under all postulated conditions to permit
the control=-room operators to remain in the control room to take appropriate
actions required by Genera) Design Criterion 19, the licensee should submit
sufficient information needed for an independent evaluation of the adequacy of
the habitability Systems. Attachment ] lists the i\.“ormation that should be
provided along with the licensee's evaluation.

Applicability

This requirement applies to al) operating reactors and operating license
applicants.

implementation

Licensees shal) submit their responses to this request on or pefore January 1,
1981. Applicants for operating licenses shall submit their responses prior to
Tssuance of a full-power license. Modifications needed for compliance with
the control-room habitahi)fty requirements specified in this letter should be
identified, and a schedule for completion of the modifications should be
provided. Implementation of such modifications should be started without
awaiting the results of the staff review. Additional needed modifications, if
any, identified by the staff during its review will be specified to licensees

3-198 I11.0.3.4-2
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Type of Review

A postimplementation review will be performed

Documentation Required

8y January 1, 1981 licensees shal) provide the information described in

Attachment 1. Applicants for an operating license shall submit their responses
prier to full-power licensing.

Technical Specification Changos Required

Changes to technical specifications will pe required.

References
NUREG-0660, Item I111.D0.3.4.

Letter from 0. G. Eisenhut, NRC, to AN Operating Reactor Licensees, dated
May 7, 1980.

111.0.3.4-3 3-19¢



Stangard Review Plan = 6.4 - CONT20L ROOM HABITABILITY SYSTEM

NUCLEAR REGULATORY COMMISSION
STANDARD REVIEW PLAN
OFFICE OF NUCLEAR REACTOR REGULATION

YUREG-0800
Formerly NUREG-~75/087)

6.4 CONTROL ROOM HABITABILITY SYSTEM

hEVIEW RESPONSIBILITIES

Primery - Accident Evaluation Branch (AEB)

Seconagary - Effluent Treatment Systems Branch (ETSB)
Siting Analysis Branch (SAB)

I. AREAS OF REVIEW

The control room ventilation tystem and control building layout and
structures, as described in t eolicant's safely analysis report (SAR), are
reviewed with the objective o suring that plant operators are adequately
protected against the effects :ccidental releases of toxfc and radioactive
gases. A further objective 1t to sssure that the control room can be
maintained as the backup center from which technical support center personne)
can safely operate in the case of 2n accident. To assure that these objectives
are accomplished the followirg items are reviewed:

Ced Dy the contr2’ room emergenc; vent’lation system is
rtain that ai' critical areas requiring access in the event of
‘ncluded within t~2 z2cne (control room, kitchen, sanitary

to assure t~3t those areas not requiring access are

1. Tre zone
examined to

an accrgent

A0
M <

3 N0
R ]

2 -

faciiities,

O T o o »n

generaily exc)ue

C

Tre capacity of the 2l room o in terms of the number of people it can
ccemmodate for an extend . time is reviewed to confirm the adequacy
of cse'f-contained breatht D A 440 to determine the length ot time thre
control room can be isci:: . Cl ) levels become excessive

control room ventilat® PR ayout and functional design is
to determine flow t : '11ter efficiencies for input into the
vees of the buildup of ragioac~i or toxic gases inside the control room,
uming a design basis le . 22s1¢ deficiencies that might impair the

RECAL. DataBace
>tardard Review Plan 3 . i JL ROOM HABITABILITY SYSTEM

R REGULATORY COMMISSION
STANDARD REVIEW PLAN
OF NUC.SAR REACTOR REG

LATION




Former
5.4 CONTROL ROOM HABITABILITY SYSTIw
REVIEW RESPONSIBILITIES
Primary - Accident Evaluation Bran-- "AEB)

secondary - Effluent Treatment Syctems Branch (ETSB)
S1ting Analysis Branch (SAB)

AREAS OF REVIEW

The control room ventilation syste~ and control building layout and
structures, as described in the ap- 'cant’'s zafety analysis report (SAR), are
reviewed with the objective of astu.ring that plant operators are adequately
protected against the effects of dci'dental releases of toxic and radioactive
Jases. A further objective 'S TO 2izure that the control room can be
maintained as the Dackup center fr== which technical support center personnel
can safely operate in the case of :+ accident To assure that these objectives
ére accomplished the following items are reviewed:

1. The zone Sérviced by the contro’ ~nom emergency ventilation system 1s
examined to ascertain that all criz 22l areas requiring access in the event of
an accident are included within rne zone (contro] room, kitchen, sanitary
facilities, ete.) and to assure thzt those areas not requiring access are
generally excluded from the zone

The capacity of the control roe~ “n terms of the number of people it can
accommodate for an extended Periog =¥ time 1s reviewed to confirm the adequacy
2f self-contained breathing apparaz.s and to determine the length of time the
-ontrol room can pe 1solated before -0(2) levels become excessive,

3. The control room ventilation sye-em layout ind functional design is
o

"eviewed to determine flow rates a~- fi r efficiencies for tnput into the
indlyses of the Puildup of ragioac-- toxic gases inside the control room,
4ssuming a design basis release, Bze- deficiencies that might impair the

ECALL ZataBase
July 1981
of the system are exs= in adaition, the system operation

are reviewed.

'cal location of the - 21 room with respect to potential release

Nazardous airborne mater-: $ 75 reviewed. The layout of the control
1€ reviewed to assure tha- ilrborne materials will not enter the




contro room from corridors or ventilation ducts, etc.

5. Rad‘ation shielding providea Dy ttructural concrete is analyzed to
determine the effectiveness of chielding and structure surrounding the control
room. “he control building layouts are checked to see 1f radiation streaming
througn doors or other apertures or from equipment might be a problem.

6. Independent analyses are performed to determine the radfation doses and
toxic 3as concentrations. Estimates of dispersion of airborne contamination
are mace in conjunction with the assigned meteorologist.

A secorzary review is performea by the Effluent Treatment Systems Branch
(ETSB) and tne Siting Analysis Brancn (SAB) and the results are used by AEB in
its overall evaluation of the control room habitability. ETSB reviews the
fodine ~emoval efficiencies of <he control room atmosphere filtration system.
The ef“‘ciencies are transmittea to AEB for use in the analysis and are
referenced in the SER. The evaluation of the potential hazardous gas sources
is per<armed by the SAB under SRP Section 2.2. The CAB will provide AEB with a
descrizzion of the sources. In those cases where the identified sources are
found <> have the potential for incapacitating people in the vicinity of the
contro’ room building, the SAB will provide AEB with source location,
estimated hazardous gas concentrations near the contral roum building, and
probab* ity for the releases with respect to transportation accidents.

[n ada“<fon, AEB will coordinate the svaluation with other branches that
interface with the review of the control room habitable system as follows: the
Auxiligry System Branch (ASB) reviews the design of the control room
ventilzzion system as part of its grimary review responsibility for SRP
Sectior 9.4.1. The Radiological Assessment Branch (RAB) reviews radiation
shiela'~g and exposures as part of the primary review responsibility for SRI
Sectiors 12.1 through 12.5. “he review for technical specifications are
coordi~zted and performed by t~e L :ensing Guidance Branch (LGB) as part of
the pri=ary review responsibi <y “or SRP Section 16.0. The acceptance
criter -z necessary for the revisw angd their applicaticn are contained in the
above -2ferenced SRP section of the corresponding primary branch.

[T. ACIZIPTANCE CRITERIA

The cc~<rol room habitability csstem design 1t acceptable if the requirements
of the “3llowing regulations are mer:

a. Gereral Design Criterion 4, “Snvironmental ang Missile Design Bases® (Ref.
1), as "t relates to accommodat:ng *ne effects of and being compatible with
postuizied accidents, ‘ncluding the effects of the release of toxic gases.

b. Gene-al Design Criterion §, “Charing of Structyres, Systems and Components®

(Ref. Z', as it relates to faci'it<as which have 3 single control room fo.
more t=:n one nuciear power unit and with
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"espect to ensuring that such sharing will not significantly impair the
ability to perform safety functions ‘ncluding, 1n the event of an accident in
one unit, an orderly shutdown ang cooldown of the remaining unit(s).

C. General Design Criterion 19, *Control Room* (Ref. 3), as 1t relates to
maintaining the control roem in a2 safe, habitable condition under accident
conditions by providing adequate protection against radiation and toxic gases,
The specific criteria necessary to meet the r+ levant requirements of General
Design Criteria 4, & and 19 and to assure that the control room habitability
positions of item I11.0.3.4 of NyUREG 0737 (Ref. 4) are met are as follows:

1. Contro)l Room Emergency Zone

The control room emergency zone :choylg include the following:

3. instrumentation and controls necessary for a safe shutdown of the plant,
f.e., the control room, including the critical document reference file,

E. computer room, if 1t 1s used as an 'ntegral part of the emergency response
plan,

C. shift supervisor's office, ana
d. operator wash room and the kitchen.
2. Ventilation System Criteria
The ventilation system is revieweq Dy 4SB under SRP Section 9.4.1, *Control
Room Area ventilation System.® The AE3 reviewer ascertains from the ASB 1f the
following System performance and avar apilit, criteria are met:
3. Isolation dampers - dampers useq *- fsolate the control zone from adjacent
Zones or the outside chould be Teaxt yat. This may be accompliched by using
low leakage dampers or valves, The cegree of leaktightness should be
documented in the SAR.

~y. Single failure - a single fail re ~¢ 3n dctive component shoulg not resuylt
in loss of the systems functionai per<armance. Al the components of the
control room emergenc filter train $ould be considered active com onents .
Séi‘lbpbﬁaTi"l'To this SRP for Criter'a regarding valve Or damper repair.
3. Pressurization Systems

ventilation systems that will pressur-ze the control room during a radiation
emergency should meet the following “2quirements:

4. Systems having pressurization rates of greater than or equal to 0.5 volume
changes per hour should be subject to periodic verification (every 18 months)



that the makeup ' + 10% of design value. During
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piant construction or after any modification to the control room that might
significantly affect its capability to maintain a positive pressure,
measurements should be taken to verify that the control room is pressurized to
~=gt least 1/8-inch water gauge relative to oll surrounding air spaces while
apply|ng makeup air at thc‘&isign s

b. Systems having pressurizetion rates of less tnan 0.5 and equal to or
greater than 0.25 volume changes per hour should have identical testing
requirements as indicated in (1), above. In addition, at the CP stage an
analysis Should be provided (based on the planned leaktight design features)
that ensures the feasibility of maintaining 1/8-inch h water Gauge aifferential
with the dosagn mokeup > air flow rate

€. Systems having pressurization rates of less than 0.25 volume changes per
hour should meet a1l the requirements for (2), above, except that neriodic
verification of control room pressurization (every 18 months) should be
specified,

4., Emergency Standby Atmosphere Filtration System

The atmosphere filtration system is reviewed by £TSB under SRP Section 6.5.1.
The ET3B will determine the credit for iodine removal for this system in
accoraance with the guidelines >f Regulatory Guide 1.52 (Ref. 5) and will
advise t~° AEB accorgingly. Efficrenciec for systems not covered by Regulatory
Guide 1.50 wil] be determined or 2 case-by case 2asis by ETSB.

5. Relative Location of Source arg Control Room

The control room inlets should be located considering the potential releasge
points of radioactive material and toxic gases. Specific criteria as to
radiation and toxic gas sources are ac follows:

3. Radiation sources - as a gener3) ryle the control room ventilation inlets
thould be separated from the major potential release points by at 'east 100
feet Taterally and by 50 feet vertically. However, the actual minimum
distances must be based on the dose analyses (Ref. 6),

5. Toxic gases - the minimum dis:ance netween the toxic gas source and the
control room 1s dependent upon the amount and type of the gas in cuestion, the
container size, and the available control room protection provisions. The
acceptance criteria for the control room habitability system are provided in
the regulatory positions of Reguiatory Guide ! .78 (Ref. 7) with respect to
postulated hazardous chemical reiz2ases in general and :n Regulatory Guide 1.95




‘Ref. Z) with respect to accidentz’ chlorine reissses in particular.
6. Radiation Hazards
The dote quidelines for evaluating the emergency zone radiation protection

provicions are as follows:
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whole ~ody gamma: 5 rem

thyroid: 30 rem

beta L«in dose: 30 rem/*/

In acczrdance with GDC 19 (Ref. 2, *hese doses -0 an individual in the
contro’ room should not be exceedes for any post='ated design basis accident.
The whole body gamma dose consiste =f contributisns from airborne
radicactivity inside and outside z-2 rontra® room, as well as direct shine
from a'l radiation sources.

7. Toxic Gas Hazards

Three sxposure categories are def:-aq: protective action exposure ? minutes
or less!, chort-term exposure (between 2 minutes and 1 hour), and 'ong-term
exposure (1 hour or qgreater). Beca.ce the physiciogical effects can vary
wigely “rom one toxic gas to anot=er, the follcwing general restrictions
shoula be used as gquidance: there :-ould be no c=ronic effects from expuoiure;
acute 2ffects, if any, should be r2verciple with*n a short period 2f time
(ceverzl minutes) without benefit :¢ any measurec other than the use of self-
.ontained brzathing apparatus.

The al'owable 1imits should be estiplicned on the pasis that the operators
should ce capable of carrying out <meir Auties «ith a minimum of interference
causeq Dy the qas and subsequent :--otective meas.res. The limits for the three
cateqgories normally are set as o' 2ws:

a. Protective action limit (2 minutes or 'ess): .ce a Timit that will assure
that t*e operators will quickly rezover zfter breathing apparatus is in place.
[r determining this 1imit, it shou a9 De assumed *nat the concentration
increases "inearly with time from z2ro t2 two minutes and that the 'imit is
dttained at two minutes.

b. Short-term Timit (2 minutes to . hour): use 2 'imit that will assure that
the operators will not suffer fncazacitating effects after a l-hour exposure.
€. Long=term 1imit (1 hour nr greazeri: ,ze 3 '“=mit :ssigned for occupational



exposure (40-hour week).

/*/Creait for the beta radiation thrielding afforged by specia!l protective
clothing ard eye protection is allowed if the applicant commits to their use
during cevere radiation releases. “owever. even though protective clothing 1s
used, the calculated unprotected t«in dose is not to exceed 75 rem. The skin
and thyroid dose levels are to be used only for :udging the acceptability of
the design provisions for protecting control room operators under postulated
design basis accident conditions. They are not to be interpreted as accept
able emergency doses. The duse layals quoted here are derived for use in the
controlled plant environment and trould not be confused with the conservative
doce computation assumptions used 'n evaluating exposures to the general
public for the purposes of compariczon with the guideline values of 10 CFR Part
100.

RECALL DataBase

Rev. 2 h.4-6 July 1981

the protective action limit is useq to de‘ermine the acceptability of
emergency zone protection provisiors during the time personnel are ‘n the
process of fitting themselves with self-contained breathing apparatus. The
other "imits are used to determine whether the concentrations with bSreathing
apparatus 'n place are applicable. They are also used in those cases where the
toxic "avels are such that emergercy zone isolatinnm with out use of orotective
gear “: sufficient, Self-containes creathing apparatus for the control room
personrel a3t lTeast 5 individuals. snould be on nand. A six=hour orsite
bottles air cupply should be avai adle with unlimited offsite replenishment
capabi’ity from neardby location(c'. As an example of appropriate 1:mits, the
following are tne three levels for ~hlorine gas:

protective action: 15 ppm by va2lume
chort-%erm: 4 ppm by vnlume
long-term: ! ppm by volume

Regulatory Guide 1.18 (Ref. 7) proyides a partial list for protective action
levels for other toxic gases.

I41. REVIEW PROCEDURES
The reviewer celects and emphasizes aspects of tme areas covered by this

review plan as appropriate for a ~articular case. The judgment on areas to be
given attention and emphasis in t=s reyiew ic pased on an inspection of the



material presented to see whether *t ic similar <0 that recently reviewed for
other plants and whether it ic of <pecial cafety cignificance are Involved.

1. Control Room Emergency Zone

The reviewer verifies that the contrnl room emergency zone includes the areas
ldentified in Subsection I1.1 of this SRP section. The emergency zone should
be limited to those spaces requiring operator occupancy. Spaces such as
battery rooms, cable spreading rooms, or other spaces not requiring continuous
or frequent occupancy after a design basis accident (DBA) generally should be
excluded from the emergency zone. Inclusion of these spaces may increase the
probability of smoke or hazardous jases entering the emergency zone. They may
# 9 increase the possibility of infiltration irte the emergency zone, thus

e < s e

d&7 “357rg the effectiveness of the ventilation system in excluding

contamination. It is advantageous to have the emergency zone located on one
floor, with the areas included in the zone being contiguous.

2. Control Room Personne! Capacity

A control room designed with complete 'solation capability from the out
side air to provide radiation and toxic gas protection is reviewed to
determine if the buildup of carbon d'oxide could present a problem. The air
Inside a 100,000 cubic foot control room would support five persons for at
least six days. Thus, CO0(2) buildup "n an isolated emergency zone is not
normally considered a limiting prodblem.
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3. Ventilation System Layout and Functional Design

The reviewer evaluates the control room ventilation system in order to
establish zppropriate parameters to pe used [n tre control room dose
calculations. The review is coorginated with the ASB which evaluates the
control room ventilation system design and performance in accordance with SRP
Section 9.4.1. the procedures are ac *a1lows:

3. The type of system proposed is determineg., Tha following types of
protection provisions are currentlyv peing empicyea for boiling water reactor
(BWR) or pressurized water reactor | OWR) plants:

(1) Zone isolation, with the incoming air filtereq ang 3 _positive pressure

. - —— —

maintained by the ventilation system fans. This arrangenent is often provided

for SWRs having high ctacks. Air flow rates are retween 400 and 4000 cfm.

(2) lone isolation, with filtered rectrculatea a'r. This arrangement is often
provided for BWRs ana PWRs with ronf vente. Recirculation rates range from
2,000 to 30,000 cfm.

a



‘N

-« (3) Zone isolation, with filtered recirculated air, and with a positive
- pressure maintained in the zone. This arrangement is essentially the same as
that in (2), with the addition of the positive pressure provision.

(4) Qual air inlets for the emergency zone. In this arrangement two widely
spaced inlets are located outboard, on opposite sides of potential toxic and
radioactive gas sources. The arrangement guarantees at least one inlet being
free of contamination, except under extreme no-wind conditions. It can be used
in all types of plants. Makeup air supplied from the contamination~free inlet
provides a positive pressure in the emergency zone and thus minimizes
infiltration.

(5) Bottled air supply for a limited time. In this arrangement a flow rate of
400 to 600 cfm is provided from compressed air containers for about one hour
to prevent inleakage. It is used in systems having containments whose internal
atmospheric pressure becomes negative within an hour after a DBA
(subatmospheric containments).

b. the input parameters to the radiological dose model are determined (see
Item 5 below). The parameters are emergency zone volume, filter efficiency,
filtered makeup air flow rate, unfiltered inleakage (infiltration), and
filtered recirculated air flow rate.

c. The ventilation system componznts and the system layout diagrams are
examined. The review will be coordinated with the ASB in particular if there
are questions pertaining to the system design. ASB will determine if the
system meets the single failure criterion as well as other safety requirements
under SRP Section 9.4.1. Damper failure and fan failure are especially
important. The review should confirm that the failure of isclation dampers on
the upstream side of fans will not result in too much unfiltered air entering
the control room The radiation dose and toxic gas analysis results are used to
determine how much unfiltered air can be tolerated

RECALL CataBase

Rev. 2 5.4-8 July 1981

d. The following information may be used in evaluating the specific system
types (see Reference 6 for further discussion):

(1) Zone isolation with ffltered incoming 2ir_and positive pressure. These
systems may not be sufficiently effective in_protecting against icdine. The
staff allows an iodine protection factor (IPF), which is defined as the time-
1@§§9rqt¢g,coggentrat1Qn.ni_ianing"Outside over the time-integrated
cencentration within the emergency zone, of 20 to 100 for filters built,
maintained. and operated according to Regulatory Guide 1.52 (Ref. &). An IPF
of 100 requires deep bed filters. Such cystems are likely to provide a
sufficient reduction in iodine concentration only if the source 15 at some
distance from the inlets. Thus, in most cases only plants with high stacks




(about 100 meters) +41 meet GOC 19 /Ref. 2) with this system.

(2) Zone isolation ¢h filtered recirculated air. These systems have a
greater potential for centrolliing 1oaine than those having once-through
filters. [PFs ranging from 20 to over 150 can be achieved. These are the usual
designs for plants having vents located at containment roof level. A system
having a recirculation rate of 5000 cfm and a filter efficiency of 95% would
be rated as follows:

Infiltration (cfm) IPF/*y
200 25
100 49
50 Gh
25 191

/*/Within the range of interest, the iodine protection factor is directly
proportional to recirculation flow rate times efficiency.

—————————

Infiltration should be dgxzcmined_QQnservaxixglx_ The calculated or measured

gross leakage is used to determine the infilcration _rate that will be appTied
in the evaluation of_the radiological consequences of postulated accidents.

This rate is determined as follows:

(1) the leakage jggg_gpg_qpntcgl_(oomhqngnrgrqggggrzed to 1/8-inch water gauge

S calculated on the basis of the gross leakage data. One-half of this vaiue
IS USed to represent the base infiltration rate. Component leak rates may be
used to cslculats gross Teakage (see, for example, References 9 ang 10).

(11) The pase infiltration rate s augmentea by 3dding to ft the estimated
contribution from opening and closing of doors dssociated with sucn activities
45 required by the plant emergency plans and procedures. Normally 10 cfm is
used for this additional contribution. i —
f111) in additional factor that fs used to modify the base infiltration rate
'S the enrancement of the infiltration
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occurring at the oiopcrs‘cr valves upstream of recirculation fans. When
closed, these dampers typically are exposea *o 2 pressure differential of
several-inches water gauge. This is accountes for py an additional

nfiltration contribution over the base inf:itration of 1/8-Tnch water gauge.

—— ———




The use of an infiltration rate that is based on calculation is acceptable
except in the case where the applicant has assumed exceptionally low rates of
fnfiltration. in these cases, more substantial verification or proof may be
required. For instance, if an applicant submits an analysis that thows a gross
legkage rate of less than 0.06 volume changes per hour, the reviewer would
require that the gross leakage be verified by periodic tests as described in
Regulatory Position C.5 of Regulatory Guide 1.95 (Ref. 8).

(3) Zone isolation with filtered recirculated air and a positive pressure.
This system is essentially the same as the preceding one. However, an
additional operational mode is possible. Makeup air for pressurization is
agmitted. It is filtered before entering the emergency zone. Pressurization
reduces the unfiltered inleakage that s assumed to occur when the emergency
tone is not pressurized. Assuming a filter fan capacity of 5000 cfm and a
filter efficiency of 95%, the following protection factors result ‘flows in
cfm):

[PF (Assuming IPF (Ascuming
Makeup Air Recirculated Air No Infiltration) Infiltration/*/)
400 4600 238 159
750 4250 128 . 101
1000 4000 96 80

The makeup flow rate should have adequate margin to assure that the control
room will be maintained at a pressure of at least 1/8-inch water gauge. The
applicant should indicate that an acceptance test will be performed to verify
adequate pressurfzation. If the makeup rate is less than 0.5 volume changes
per hour, supportinr, calculations are required to_verify adequate air flow. [f
the makeup rate 15 less than 0.25 volume changes per hour, periodic
verification testing is required in addition to the calculations and the
acceptance test.

A question that often arises is whether “pressurization® or *isolation and
recircuiation® of the control room is to be preferred. Which design gives the
Towest doses depends upon the assumptions ac to unfiltered inleakage.
Isolation 1imits the entrance of noble gases (not filterable) and. in
addition, it

/*/Normally 10 cfm infiltration is assumed for conservatism. This “low could
pe reduced or eliminated 1f the applicant provides assurance that cackflow
(primarily as a result of ingress and egress) will not occur. Thig may mean
installing two-door vestibules or equivalent.

e e e e
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'S 3 better approach when the accident involves a short-term “puff release. |f
‘nfiltration is 25 cfm or less, *icolation® would be best in any event.

A second question related to the first Involves the method of operation. The
following possibilities have been considered:

(1) automatic isolation with subsequent manual control of pressurization.
11) automatic Tsolation with immediate automatic pressurization,

The first ic advantageous in the case of external pyff releases. Simple
‘solation would maintain the buildup of the unfilterable noble gases. [t would
also protect the filters from excessive concertrations in the case of 3
thiorine reiease. However, the secong method 7oes juarantee that infiltration
funfiltered) is reduced to near zern ‘mmediately .Lpon accident detection. this
would be beneficial in the case where the contamination transport path to the
emergency zone ig mainly inside the building. Method (1) should be used in the
case of a toxic gas release and either method 1) or (11) should be used in
the case of 2 ragiological release, Provided GOC 19 (Ref., 3) can be satisfied.
A substantial time delay should be dssumed where manyal fsolation is assumed,
2.9.. 20 minutes “or the purposes of dose calculations.

‘4) Dual air inlets for the emergency zone. Several plants have utilized this
concept. The viability of the gual 'nlet concent Jjepends upon whether or not
the placement of the inlets assures that one ‘nlet wil) always be free from
contamination. The assurance of a contamination-+sree inlet depends in part
Jpon building wake effects, terrain, and the c0ss'bility of wind stagnation or
reversal. For example, in a f1tuation where tne ‘nlets are located at the
extreme edges of *he plant Structures (@.g9., -ne =1 the north side and one on
“he south sice), ¢t is possidble unger rertain " probability conditions for
20th inlets =7 pe contaminated from the came =21nT source. Reference 6
aresents the position for dealing with the evaiuation of the atmospheric
d1spersion ‘¥/Q valyes) for dual inlet systeme.

With dual inlets placed on plant ctructures =~ SeDosite sides of potential
"2gration reiease pointe (@.9, containment Cu''2'ng) and capable of
functioning with an assumed cingle active fai'ire 'n tre fnlet isolation
“ystem, the 49! ‘wing considerations may pe 22217237 to the evaluation of the
control room X/Q's:

‘1) Dual inlet designs without manual OF automatic selection control -
fquation (6) of Reference 4 May be used with ~aspect to the least favorable
Inlet Tocatien to estimate X/0 is. The estimatea values can be reduced by a
factor of 2 t2 account for dilution effects sssociated with a dua) inlet
conf guratien, Thic jc based upon the dilutin- 2erived from drawing in equal
amounts of clean ang contaminated air througn *wo open inlets.
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(11) Dual inlet cesigns limited to manual selection control equation (6) of
Reference 5 may ~e used with respect to the more ‘avorable iniet location to
estimate the X/Q's. The estimated values can be reduced by a factor of 4 to
account for dilution effects associated with a dual inlet configuration and
the relative prooability that the operator will make the proper Inlet
selection. the reduction factor is contingent upon having redundant radiation
detectors within each air ‘nlet. the reduction factor is based on the judgment
that trained control room operators, in conjunction with radiation alarm
indication, will celect and close the contaminated air Inlet.

(111) Dual inlet dJesigns with automatic selection control features - eguation
(6) of Reference % may be used with respect to the more favorable inlet
location to estinate the X/Q's. “he estimated values can be reduced by about a
factor of 10 to account for the :pility to select a *clean® air inlet. The
actual factor may be somewnat nigner if the inlet configuration begins to
approach the remote air inlet concept such that the probability of having one
clean air inlet ‘s relatively nigh. Plant configuration and meteorolngical
conditions shoulc be used as the principal basis for reduction factors greater
than 10. the raduction factor of 10 or more 's contingent upon having
redundant detectors in eacn inlet and the provisions of acceptable control
Togic which woula be used n the automatic selection of a clean air Inlet.

Because damage tc the ducting might seriously affect the system capability to
protect the operators, the ducting should be seismic Category I and should be
protected against tornado missiles. In addition, the number and placement of
dampers must be :uch as to assure both flow and iSolation in each inlet
assuming one sirgie active component-failure (see Appendix A for information
on the damper renair alterrative). The location of the Intakes with respect to
the plant secur':v fence should also be reviawed.

6) Bottled air :upply for 2 limited time. I~ some plant designs the
containment pressure ‘¢ redquced below atmospneric ~ithin one hour after a DBA.
this generally assures that after one hour significant radioactive material
w111l not be relezsed from the containment. Such a design makes it feasible to
maintain the cort~ol room above atmospheric cressure by use of bottled air.
Periodic pressurization tests are required %> determine that the rated flow
(normally about 00 t9 600 cfm) is sufficient to pressurize the control room
to at least 1/8-"~ch water jauge. The system ‘s also required to be composed
of several separate circuits, one of which it assumed to be fnoperative to
account for a possiple single failyre, At least one non-reaundant, once
through filter s.stem for pressurization as 3 stanaby for accidents of long
duration should o2 provided.

Compressed air t2ttlec should be protected ¢rom tarnado micciles or
internaliy-generated missiles and should be placed so as not to cause damage
to vital equipmert or ‘nterference with operation *f they €ail,
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4. Atmosphere filtration Systems

ETSB evaluates the iodine removal efficiency of the atmosphere filtration
systems under SRP Section 6.5.1, determines the appropriate credit to be given
and advises the AEB reviewer.

5. Relative Location of Source and Control Room

The SAB will identify al) potential cources of taxic or otherwise potentially
hazardous gases as described in SRP Section 2.2. The SAB will provide to the
AEB th- ‘indings of its toxic gas estimates for use in the control room

habi* ity analysis. There are three basic categories; Radioactive sources,
tox . Jses such as chlorine, and gases with the potential for being released
inside confined areas adjacent to the control room.

3. Radiation Sources

The LOCA source terms determined from the AEB review in accordance with
Appendix A to SRP Section 15.6.5 are routinely used to evaluat. radiation
levels external to the control room. The dispersal from the containment or the
standby gas treatment vent is determined with a building wake diffusion model .
This model 1s discussed in Reference 6. Cont miration pathways internal to the
plant are examined to determine their impact on zontrol room habitability.
Other DBA< are reviewed to determine whether they might constitute a more
severe hazard than the LOCA. If appropriate, an additional analysis is
performed for the suspect DBAs.

b. Toxic Gases

The SAB will review and fdentify those toxic sunctances stored or tiansported
'n the vicinity of the site which way pose a threat to the plant operators
upon a postulated accidental release. The methoo used to determine whether the
quantity or location of the toxic material is c.ch as to require closer study
's described in Regulatory Guide 1.78 (Ref. 7). =his guide also discusses the
methods for analyzing the degree of risk and states, in general terms, the
various protective measures that could be instituted if the hazard is found to
be too great. In the case of chlorine, cpecific acceptable protective
provisions have been determined (Ref. 8).

[n summary, the following provisions or their #24ivalent are required for the
emergency zone ventilatfon system:

(1) quick-acting toxic gas detectors,

(2) automatic emergency zone isolation,




(3) emergency zone leaktigntness,

(4) 1imited fresh air makeup rates, and
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(§) breathing apparatus and associated bottled air supply.

The best solution for a particular case will depend on the toxic gas in
question and on the specific ventilation system design.

¢. Confined Area Releases

The reviewer studies the control building layout in rolétion to potential
sources of radiation and toxic gases inside the control building or adjacent
connected buildings. The following is considered:

(1) Storage location of CO0(2) or other fire fighting materials should be such
as to eliminate the possibility of significant quantities of the gases
entering the emergency zone. The review will pe coordinated with the Chemical
Engineering Branch (CMEB).

(2) The ventilation zones adjacent to the emergency zone should be configured
and balanced to preclude air flow toward the emergency zone.

(3) A1l pressurizea equipment and piping (2.g., main steam lines and turbines)
that could cause significant pressure gradients when failed inside buildings
should be isolatea from the emergency zone by multiple barriers such as
multiple door vestibules or their equivalent,

5. Radiation Shie'ding

Control room operators as well as other piant personnel are protected from
radiation sources ascociated with normal plant speration by & combination of
shielding and distarce. The adequacy of this type of protection for norma!
operating conditions is coordinated with the RAB. To a large extent the came
ragiation shielding (and missile barriers) alse provides protection from DBA
ragiation sources. This is especially true with respect to the control room
walls which usually consist of at least 18 inches of concrete. In most cases,
tne radfation from external DBA radiation sources is attenuated to negligible
levels. However, the following items should be considered qualitatively in
assessing the adequacy of control room radiation shielding and should be
coordinated with the RAB who will be requested to provide assistance as
necessary.

a. Control rcom structure boundary. Wall, cellirg, and floor materials and
thickness chould be reviewed. £ighteen inches *o two feet of concrete or its



equivalent will bpe adequate in most cases.

b. Radiation streaming. The control room structure boundary should be reviewed
with respect to penetrations (e.g9., doors, ducts, itairways). the potential
for radiation streaming from accident sources sheuld be identified, and if
deemed necessary, quantitatively evaluated.

€. Radiation shielding from interna) sources. If :ources internal to the
control room complex are ldentified, protective measures dgainst them should
be reviewed typical sources in this category inc' uge contaminated filter
trains, or airborne radioactivity in enclosures icjacent to the control room.
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Evaluations of radiation shielding effectiveness aith respect to the above
‘tems should be performed using simplified analvtiza)l models for point, line,
or volume sources such as those presented in Reserences 11 and 12. If more
extended analysis is required, analytical suppor: “rom the RAB should be
requested. The applicant's coverage of the above “*ems should also be reviewed
in terms of completeness. method of aralysis, anc issumptions.

7. Independent Analyses

The applicant is required to calculate doses to "2 control room operators.
[ndependent analyses are made by the AEB because ¢ the diversity of control
room habitability system designs ang the engineerng judgment Involved in
their evaluation. Using the approach 'ndicatea ‘- leference 6, the source
terms and doses due to a DBA are calculated. The :tource terms determined by
the AEB's independent anaiysis of Yow population t2ne (LPZ) doses for a LOCA
are used. The methods and assumptions for thic c:z sulation are presented in
Appendix A to SRP Section 15.6.5. The control ro2= doses are determined by
estimating the X/0 from the source points to the imergency zone using
meteorological input supplied by the assignes meteorologist, by determining
the credit for the emergency zone's protection f2ztures, and by calculating
the dose. the attached Table 6.4-1 ic a fnrm whic~ may be used to summarize
the information that is needeqd for the control rzcm dose calculation., the
e¥fective X/Q's are used for calculating the doses. The dose is then compared
with the guidelines of GOC 19. [f the guideline .2'ues are exceeded, the
applicant will be requested to imc-ove the cystem. [n the event that other
DBAs are expected to result in doses comparaple %2 or higher than the LOCA,
additional 2nalyses are performed. the Timiting z:nsequences of the accidents
dre compared with Criterion 19.

IV. EVALUATION FINDINGS

The reviewer verifies that sufficient informatine "3s been provided and that
the review and calculations support conciusions ¢ the following type, to be



.’_f_h’

included in the staff's safety evaluation report ‘note: items 2 and 3 should
be included only if appropriate):

We conclude that the control room habitability system of the (insert
PLANT NAME) facility Is acceptable and meets the requirements of the
following General Design Criteria:

1. GODC 19, “Control Room,* with respect to maintaining the control room in a
safe and habitable condition under accident conditions by providing adequate
protection against radfation and toxic gases such that the radiological
exposures are within the limits of this criterion, and

2. GDC 4, "Environmental and Missile Design Bases," with respect to the
environmental effects of the release of toxic gases and

3. GDC 5, *Sharing of Structures, Systems and Components,® with respect to
ensuring that the control room, shared by Units and of the (insert PLANT NAME)
facility will not significantly impair the apility of the control room
personnel to perform safety functions, incluging, in the event of an accident
in one unit, an orderly shutdown and cooldown of “he other unit(s).®
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These conclusions are pased on the staff review and evaluation that the
control room habitability systems meet the requlafory positions of Regulatory
Guide 1.52, "Design Testing and Maintenance Criteria for Engineered-Safety-
Feature Atmospheric Cleanup System Air Filtration and Adsorption Units of
Light-wWater-Coolea Nuclear Power Plants.*® Fequlatory Guide 1.78, *Assumptions
for Evaluating tre Habitability of a Nuclear Power Plant Control Room During a
Postulated Hazarcous Chemical Release.® and Requ'atory Guide 1.95, *Protection
of Nuclear Power Plant Control Room Operators Against an Accidental Release."

In meeting the positions of these requlatory quizes, the applicant has
demonstrated that the control room will adequate' v protect the control room
operators and will remain habitable in accordancs with Task Action Plan [tem
I11.0.3.4 of NUREG-0737.

[f the design is not adequate, the fact is ctatec. Alternat:ves such as an
increase in the cnarcoal filter flow rate may be “ndicated as is given in the
example below:

The staff has calculated the potential radiation =oses to control room
pgrsonnel following a LOCA. The resultant whole t2dy doses are within the
quidelines of General Design Criterion 19. The thyroid dose resulting from
exposure to radiocactive iodine exceeds the dose zuidelines. A method of
meeting GDC 19 would be to increase the filtration system size from 2000 cfm
to 4000 cfm. This increased filtration will ze <. *ficient to keep the



estimated thyroid Joses within the guidelines.

[f cpecial protection provisions for toxic gases 2re not required, the
following statement or its equivalent is made:

The habitability of the contro) room was evaluates using the procedures
described in Regulatory Guide 1.78. As indicated ‘~ Section 2.2, no offsite
storage or transport of chemicals is close enough =2 the plant to be
considered a hazard. There are no onsite chemicals +hat can be considered
hazardous under Regulatory Guide 1.78. & sodium hyzochlorite biocide system
will be used, thus eliminating an onsite chlorine razard Therefore, special
provisions for protection against toxic gases wiil "ot be required. In
accordance with plant emergency plans and procedures, self-contained breathing
apparatus 1s provided for assurance of control ranm habitability in the event
of occurrences such as smoke hazards.

[f special protection precvisions are required for “oxic gases, compliance or
noncompliance with the quidelines of Regulatory Gu‘des 1.78 and 1.95 should be
stated.

V. IMPLEMENTATION

The following provides guidance to applicants ang ‘‘censees regarding the
staff's plans for using this SRP section.

Except in those cases 1n which the applicant propeces an acceptable alter
native method for complying with specified porcions of the Commission's

regulations, the method described herein will he J52d by the staff in its
evaluation of conformance with Commission requlat:zns,
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Implementation schedules for conformance t» parts 7 the method discussed
Ferein are contained in the referenceqd requlatory :.ides.
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SECTION 6.4 APPENDIX A
ACCEPTANCE CRITERIA FOR VALVE OR DAMPER REPAIR ALTERNATIVE

The control room ventilation system must meet the criterion to function
properly, even with a single failure of an active component. In certain cases.
complex valve or damper configurations are required to meet the single failure
criterion. For example, assurance of the isolation and operability of each leg
of a dual inlet system at various times after a4 postulated accident could
require a four-valve arrangement in which two pairs of series valves are
connected in parailel. The mechanical, power, and control components of such
arrangements combine to form a rather complex system. Credit wiil be allowed
for an alternative system that allowed the failed valve to be manually
reposition2d so that it will not interfere with the operation of the system.
For exampie, in the case of a dual inlet system, if credit for repair is



given, then two valves in series in each 1eg of the dual inlet would be
acceptable. Where a valve fails closed but meets the criteria given below,

credit would be allowed for the valve to be repositioned and locked in an open
position.

The approval of the repair option is contingent .pon the intrinsic reliability
of the internal components of the valve or damper and also upon the ease and
ability to overcome the failure of the external dactuating components
(electrical relays, motors, hydraulic pistons, etc.). The following criteria
or their equivalent will be required.

1. The valve or damper components must be listed as to which are considered
internal (nonrepairable) and which external (repairable). These must be
designed to meet the following criteria.

a. Internal valve components (1.e., components that are difficult to r pair
manually without opening the ductwork) must be Judged to have a very g
probability of failure. The component design details will be reviewed and
characteristics such as s'mpifcity, ruggedness, and susceptibility to
postulated failure mechanisms will be considered in arriving at an engineered
Judgment of the acceptability of the Internal component design with respect to
reliability. For example, a butterfly valve welded or keyed onto a pivot shaft
would be considered a high reliability internal component. Conversely,
multiple blade dampers, actuated by muiti-element 1inkages or pneumatically

operated components internal to the ducts, would 2e viewed as being subject to
failure.

b. External valve components (1.e., components including motors and power
supplies that are to be assumed repairable or removable) must be designed to
ensure that the failed valve component can be bypassed easily and safely and
that the valve can be manipulated into an acceptadble position. The electronic
components must be isolated from other equipment <o assure that the repair
operations do not result ‘m further equipment fa‘iure.
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2. The location and positioning of the valve or camper must permit easy access
from the control room for convenient repair, especially under applicable DBA
conditions.

3. Appropriate control room fnstrumentation should be provided for a clear
indication and annunciation of valve or damper malfunction.

4. Periodic manipulation of the valve or damper Dy control room operators
should be required for training purposes and to verify proper manual
operability of the valve or damper,



5. The need for manual manipulatizes of the failed valve or damper should not
be recurrent during the course of the accident. Manipulation should not occur
more than once during the accident. Adjustment or realignment of other parts

of the system should be possible “~om the control room with the failed valve

in a fixed position,

6. The time for repair used in the computation of control room exposures
should be taken as the time necestary to repair the valve plus a one-half hour
margin. No manual correction will e credited during the first two hours of
the accident.

7. Compiiance with the above crita~ia should be documented in the SAR when
ever the repsir option 15 used.
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TABLE 6.4-1 Summary Shest for Contro) Room Dose Analysis

MEMORANDUM TO: , AtE Lead Reviewer
. Meteorologist

cc: Meteorology Section, AEB
AEB Habitability Files

CONCERNING CONTROL ROOM DOSE ANALYIIS FOR (Insert-Plant Name)

The fol’owing summarizes the X/0Q': used in determining the control room
operator dose for the subject plar=<:

A. VENTILATION SYSTEM DESCRIPTION

B. SKETCH OF SYSTEM (and inlets/szurces if applicable)
C. SUMMATION OF X/0 ANALYSIS

Source/Receptor Type and Distance

S/D Ratio K Factor

numper of 22-1/2x Wind Direction
Sectors that Result in Exposure

Central Wingd Sector fcector wird is blowing from)
5% Wing Speed (m/sec) 40% Wind Speed (m/sec)

Projected Area of Wake (m**2) 5% X/0 (sec/mw*3)



~#1ng

Wing
Time -peed Fictor

Direction Factar Occupancy Factor

0-8 hr 1 1 1
8~24 hr 1

1-4 qay 0.6

4-30 aday 0.4
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D. ACTION REQUESTED

Assigned Reviewer

= For your information only
- Please yse the effective 1/0's in TACT run and provide control room doses.

In addition, please summar-: ze safety system assumptions ang indicate their
status (interim or final).

Hoteorologist

- These are interim x/Q's. 2lease reyiew to determine their reasonableness.
- These are fina) X/Q's. Plaase determine if they are accurate based on your
analysis of site data.

Please Contact

RECALL CataBase
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Effective X/Q's
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NUCLEAR REGULATORY COMMISSION I~y L)
REGION IV

611 AYAN PLAZA ORIVE, SUITE 400
ARLINGTON, TExas 76011.8084

August 27. 1993

Docket: 50-298
License: DPR-46

Nebraska Public Power District

ATTN: Guy R. Horn. Vice President . Nuclear
P.0. Box 98

Brownville. Nebraska 68321

SUBJECT:  FINAL SYSTEMATIC ASSESSMENT OF LICENSEE PERFORMANCE (SALP) REPORT

This forwards the final SALP report (50-298/93-99) for the Cooper Nuclear
Station for the period of January 19, 1992 through Apri1 24 1993. This
final SALP Report 1n¢ludes :

1 The cover letter for the 1nitial SALP report (no revisions to the
nitial SALP report were made)

- § A summary of ocur July 12, 1993 meeting at the Cooper Nuclear Station
Security building auditorium 1n Brownville, Nebraska .

3. Your August 11. 1993 response to the in1tial SALP report .

we have reviewed your letter datag August 11, 1993. in response to the NRC
recommendations in each of the SALP functional areas. It was noted that your
response has 1dentified specific actions to 'morove performance 1n each of the
SALP functiona) areas. We will review your progress to achieve these
'mprovements in inspection efforts during this SALP periog.

The next SALP periog for Cooper Nuclear Station is scheduled to 1ast
approximately 18 months. from April 25, 1993, 1o October 22, 1994 As
1dentified in our letter dated August 11. 1993 from Mr. A B Beach,
Director. Division of Reactor Projects. to Mr G. R. Horn, Vice President .
Nuclear. the reviseg SALP program wil] be uti1lizeq.

Sincerely.

James L M1Thoan
Regiona] Administrator

Enclosures - S \

1 Cover letter <yr 1al SaLP repor:

2 NRC Meet 1ng Summary (,‘V
3 Nebraska Pupi-c Power D1strict ~esponse - - the 1mitial SALP report

cC See next page A{f

3P L1



Nebraska Public Power District -2-

CC w/enclosure:
Nebraska Public Power District

: G. D. Watson General Counse]
P.0. Box 499
Columbus . Nebraska 66602-0499

Cooper Nuclear Station
ATTN: John M Meacham, Site Manager
P.0. Box 98

Brownville. Nebraska 6832]

Nebraska Departmen: of Environmenta]
Control

ATTN: Rendolph Wood. Director

P.0. Box 98922

Lincoin. Nebraska 68509-8922

Nemah: County Boara of Commissioners
Richard Moody. Chairman

Nemaha County Courthouse

1824 N Street

Auburn Nebraska 6830°

Nebraska Department of Health
- Harold Borchert . Director
Division of Radiological Health
201 Centenmial Mall. South
P.0. Box 95007
Lincelin, Nebraska 28509-5007

Kansas Radiation Control Program Director
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CFM9400208
O __lune 32, 1994
. 1_E Lynch FOR INTER-DISTRICT
From R._E._Wilbur BUSINESS ONLY

Subject ___Local Leak Rate Discrepancies

Reference: CFM9400193 from R. E. Wilbur to J. E. Lynch. dated June 7, 1994, Same Subject

The Nuclear Engineering and Construction Division provided a list, in the referenced memo. of
the penetrations and valves that had been idenufied as of june 7th that had not been local leak
rate tested in accordance with 10 CFR 50 Appendix /| The purpose of this memo is to update
the list of valves and penetrations and to request your review as soon as possible to ensure that
there are no modifications required to perform the LLRT on these valves

Attachment | identifies the valves. instruments and penetrations that have either never been local
‘eak rate tested or need an LLRT after modifications are complete. For each penetration, the
valves or instruments that must be tested are idenufied. This testing must be completed prior
to startup.  This list includes those previously identified in the referenced memo (%940019).

Attachment 2 contains a penetration-by-penetration review identifying the status of LLRT testing.
Those penetrations with an ‘X' in the "Need Added to Procedure 6.3.1.1" have never been
LLRT tested and will require an LLRT test prior to startup and will need to be i into
the LLRT program in the future. Those penetrations with an ‘X' in the "Need One Time
LLRT" will be modified such that they will not require future LLRT testing, but they will
require one ume pressure testing to prove zero leakage prior to startup (these penetrations will
have welded caps and will be considered part of the containment liner).

It is important that all of these penetrations be reviewed for testability as soon as possible,
to identify any additional nesi;n change work that must be accomplished before testing.
in particular, please review Penetration X-35E. TIP N, Purge, for which it may be
necessary to disassemble the check valve to test the outboard CIV. If this is not feasible,
please notify NED immediately, so that test connections can be designed and installed.

Also, there are 13 pressure switches and 2 pressure transmitters (PS-12A-D,16,101A-
D.119A-D and PT-512A/B; penctration X-40A-D) that are valved out during the ILRT and
must be leak rate tested prior to startup. If there are any concerns wit testing these,
please notify NED as soon as possible.

,\'houl/d vou have any questions please call
ZE e
R E Wilbur

Division Manager
Nuclear Engineering & Construction

MTB lirtmemo rew

& G R. Horn M J Spencer

R L Gardner F. A Schizas \ \
I\ Sayer K. B Curn {
J M Meacham R A Jansky rJ (\
5 McClure M. T Bovce 4
N 1 Done File C5 3 : (

p

1 Nebraska




ATTACHMENT |

PENETRATIONS REQUIRING LLRT

DESCRIPTION

MOD; E ICATIONS IN

Demin Water to D W

None. Hn_rlg never been

to

’ Service Air to D/W Ring

Header

Two new qualified
manual valves are being
added (647 and 648)
with test connections.

will be sealed
closed. DC 94-212D
SA-V-647 and 648 wil|

s

T

X-23

REC D'W Supp,. REC-MOV.

702MV

e m——

require aftct mod

Adding test connections
inside D/W. Will be

T tested after mod

REC-MOV-

f REC Return from D/w ’
* TOOMV

using freeve seal,
DC 94-212¢ L

Same as X-23

P——

X-26 |

D/W Purge & Veny

PC-MOV-306MV
Exhaust

PC-MOV-1310
PC-MOV-231MV
PC-AOV-246AYV

PC-PT-1B2

DC 94-212E will install
qQualified valves at

pressure instrument test
connections in addition

to the caps. The valves
and caps will be
admirustratively
controlled. Penetration
must be LLRT tested

PC-PT-4B2
PC-PT-5B2

6

New Spare

— T SSS——

after mod

This penetration wiil be
modified by removing
the manual valve and
insialling a welded cap
outside containment. A
one time LLRT is
required after mod. In
future, will be
considered part of

Welded Cap

-
L]
~3
-

New Spare

Containment liner

Melded Cap

Alr to RR Sample \ jjve I 110 new check

viives (CIC not

Same as X.27F

DC 94-212Fwill move

SOV directly outside

Containment and install

(WO new qualified check

valves with test

| connections outboard of

ithe SOV The SOV will

I exhaust to containment

. Atter the mod, the two
new check valves will

2L assigned)

require LLRT




ITEM [PEN. NO.

DESCRIPTION

ClVs

Moommuons IN |

9 X-29F New Spare PC-PT-1Al | DC 94-2125 will add |
PC-PT-4A1 3u ified valves in |
PC-PT-5A1 addition to the caps on
the test connections to |
the pressure instruments.
After the mod, the
&penetnuon will require
one ime LIRT. In
future, the penetration
will be part of :
containment tested per
_ILRT. |
10 X-30E Air to Reactor Vessel Two new DC 94-212F will install
Flange Leakoff | qualified manual two new qualified
vaives (CIC not | manual valves with test
. vetknown) |connections. The valves
will be sealed closed and
administrativel
controlled. T
required on two new
[manual valves.
11 X-30F Air to Reactor Vessel Same as X-30E Same as X-30E
Head Vent
12 X-33E Air to Reactor \'essel Same as X-30E Same as X-3CE
Flange Leakoff |
13 X-33F Air to Reactor Vessel | Same as X-30E Same as X-30E
Head Vent
14 X-34E New Spare Welded Cap DC 94-212E removes
manual valve [IA-V-14],
and installs welded cap
outside containment.
one time LLRT
required. In future
considered part of
containment liner and
included in ILRT. |
15 N-347 New Spare Welded Cap Same as X-34E ‘
16 X-35A TIP Probe TIP Ball Valve | None. Has never been
LLRT Tested
17 X-35B TIP Probe TIP Ball Valve Same as X-35A
18 X-35C TIP Probe TIP Ball Valve Same as X-35A
19 X-35D TIP Probe TIP Ball Valve Same as X-35A
20 X-35E | NM-CV-2CV | NONE. Has never been

NM-SOV-3SV

LLRT tested.




DESCRIPTION

ClVs

MODIFICATIONS IN |
PROGR ’

21

ITEM ’PEN NO!

| X-37A |

New Spare

Welded Cap

DC 94-212E will
remove PC-V-502 and ;
add welded ca(g outside |
containment. One tirne

T required after
mod. In future, will be
considered part of
containment liner and

included in [LR

22

X-37B

New Spare

Welded Cap

Same as X-37A

o

X-38A

New Spare (One Line)

Welded Cap

Same as X-37A

24

X-388

‘ew Spare (One Line)

Welded Cap

Same as X-37A

25

X-40
A-D

Primary Containment

Pressure

PS-12A - D
PS-16

PS-101A - D
| PS-119A - D

PT-512A/B

These pressure switches
and transmitters were
inadvertently valved out
during the ILRT. Since
they are containment

ndary, they must be
LLRT tested prior to
startup and the ILRT

changed to correct lineu

in future.

X-43 ‘

Bl

Pump Floor Drains

Testable Flange

DC 94-212B replaced
the single gasketed
flange with a double o-
ring flange. This new
flange must be LLRT
tested.

b

-/

X-44

- .

Pump Floor Drains

j Testable Flange

28

X-45D *'ISOV Air Exhaust to wal

Two new Check

| valves (CIC not

|
|

vet determined)

Same as X-43
— L1 S X

DC 94-212F will install
two new qualified check
valves outside
containment with test
connections. The two
new check valves must
be LLRT tested.

New Spare

Welded Cap

DC 94-212F will remov
the manual isolation
valve and cut and add a
welded cap outside
containment. This
penetration requires a
one time pressure test (o
prove zero leakage. In
future, penetration will
be considered to be part
of containment liner and
ILRT tested.

\-468

New Sp e

Same as X-46A

\-46C

New Npoaro

—_

Same as X-46A

i N-d6D

NeWw Spire

‘i
Same as X-46A U




ITEM

PEN. NO

DESCRIPTION

CIVs

B S
MODfl)FICATlONS IN

33

— e

New Spare

Welded Cap

ROGRESS

Same as X-46A

34

X-46F

New Spare

e i —

e ————————————————

Welded Cap

DC 94-212F will remov
the manual isolation
valve and cut and add a
welded cap outside
containment. This
penetration requires a
one time pressure test 1o
prove zero leakage. In
future, penetration wiil
be considered (o be part
of containment liner and
ILRT tested

)
wn

X-47A

New Spare

Welded Cap

Same as X-46F

ad
e )

X-47C

New Spare

Welded Cap

Same as X-46F

37

X-47D

New Spare

Welded Cap

Same as X -46F

X-47E

New Spare

Welded Cap

Same as X-46F

39

X-47F

New Spare

Weided Cap

Same as X -<46F

40

X-49E

New Spare

Welded Cap

DC 94-212F will remov
the manual isolation
valve and cut and add a
welded cap outside
containment. This
penetration requires a
one time pressure test (o
prove zero leakage. In
future, penetration will
be considered to be part
of containment liner and
ILRT tested

X-49F

New Spare

Welded Spare

Same as X-49E

——————

X-51B

SOV Control Air to RR - |
AOV-741AV Exhaust

Two new check
| valves (CIC not
vet determined)

DC 94-212F uses
penetration X-51B to
exhaust SOV control air
back to the D/W from
| RR-AOV-741AV. This

| penetration must be
| LLRT tested in
conjunction with X-29E

New Spare

Weided Cap

IDC 94-212F will remove
| the manual isolation

| valve and cut and add a
| welded cap outside

| containment. This

| penetration requires a
|one time pressure test to
| prove zero leakage In
| future, penetration will
| be considered to be part

|0t containment liner and
ILRT tested

e




ITEM

EN. NO.

DESCRIPTION

ClVs

MOD;E(CAT[ONS IN

X-51D

New Spare

45

X-SIF | PASS D/W Atmosphere

PAS-AOV-3AV
PAS-AOV-12AV

Welded Cap

DC 94-212H laced
the existing 3AV and
12AV wi Quaiified
valves, moved them

closer to the i
and seismically qualified
gl e L
. Test connections

were added to allow
LLRT testing. The two
AOVs must be LLRT
t to

46

X-52E

New Spare

DC 94-212F will remov
the manual isolation
valve and cut and add a
welded cap outside
containment. This
penetration requires a
one time pressure test to
prove zero leakage. In
future, penetration will
be considered to be part
of con;a_inment liner and

47

New Spare

Welded Cap Same as X-52E

48

New Spare

Welded Caps

Same as X-52E (two

49

H.O, Analvzer

Extension of
Containment

lines)

DC 94-212E will either
weld caps or replace "T*
with straight pipe
eliminating caps. After
mod, must be LLRT

tested. .

50

X-203B

H.O, Analyzer

Extension of
Containment

Same as X-203A

X-206A

l

o |

Torus Water Leve|
Indication

Extension of
Containment

MWR 94-2978 will add
caps on instrument line
valves. This will
require a one time LLR
prior to startup. In
future will be tested per

_ILRT

X-206B |

Turus Water Level
Indication

Extension of
Containment

Same as X-206A

X-206C |

Torus Water level
Indication

Extension of
Containment

Same as X-206A

| N-206D

Forus Water Le o
Indicataon

\vi2nsion ot
ainment

,‘ Same as X-206A




ITEM |PEN. NO. DESCRIPTION CIVs Moou;!gémons IN
55 X-209A | Torus Air Temperature Epoxy Seal |DC 94-212A will modi
des;gn of penetration to
include qualified epoxy
seal. %hll reqmpx:
56 X-209B | Torus Water Temperature Epoxy Seal |DC 94-212A will modi
design of to
mclude ualified epoxy
ill require
rior t
57 X-209C | Torus Air Temperature Epoxy Seal -
S8 X-209D | Torus Water Temperature Epoxy Seal as X-209
59 X-214 HPCI Turbine Exhaust | HPCI-AO070.71 | MWR 942978 will add
Drain RHR- caps (o pressure
MOI67A,166A | instruments and vent
, RHR- lines directly connected
| MOI167B,166B | to containment. These
RV-18.19,20,21 |will ire LLRT. The
RHR RVs have never
been tested and require
T prior :
60 X-215 Torus Air Pressure Extension of | DC94-212E will add a
Containment | valve in addition to the
cap for PI-20. Wil
require one time LLRT
prior to . In
future will be extension
of containment tested
JILRT
61 X-218 New Spare Welded Cap | DC 94-209 cut the line
removed the
thermocouples and
welded a cap outside
containment. Will
require one time LLRT
prior to startup. In
future will be considered
? extension of conummemj
| tested per ILRT.
62 220 Torus Purge and Vent | PC-M0230. |DC 94-212E added a cafJ
Exhaust i A0245 in addition to vaive PC-
' PC-MO30S, |V-43 at Local Rack 137
' MO1308 This requires an LLRT

PC Y 143 at Rack

137

prior to startup.




PEN. NO DESCRIPTION CIVs MOD;I;ICAT!ONS IN
63 X-229A |Vacuum Breaker Actuatingftwo manual valveﬁDC 94-212F will qualify
Alr (CIC not yet the existing manual
determined) valve and a second
manual valve ":o:hw
connections.
valves will be sealed
closed and
administratively
controlled. Both manual
valves must be LLRT
64 X-229B |Vacuum Breaker Actuating| Same as X-229A Same as X-229A
Alr
65 X-229C |Vacuum Breaker Acruating| Same as X-229A Same as X-229A
Alr
66 X-229D |Vacuum Breaker Actuauingftwo manual valvesDC 94-212F will qQualify
Alr (CIC not yet the existing manual
determined) valve and add a second
manual valve and test
connections. Both
valves will be sealed
closed and
administratively
controlled. Both manual
valves must be LLRT
M‘-&@.@.‘.&_
67 X-229E |Vacuum Breaker Actuating| Same as X-229D Same as X-229D
Alr
68 X-229F |Vacuum Breaker Actuating| Same as X-229D Same as X-229D
Alr
69 X-229G |Vacuum Breaker Actuating| Same as X-229D Same as X-229D
Alr
70 X-229H |Vacuum Breaker Actuaung| Same as X-229D Same as X-229D
Alr
3 | X-229) |Vacuum Breaker Actuatung| Same as X-229D Same as X-229D
Alr
& X-229K |Vacuum Breaker Actuaung| Same as X-229D Same as X-229D
\ir
"3 N-229L |Vacuum Breaker Acruaung| Same as X-229D Same as X-229D
i Air




: 1
SIPi-8 Stabilizer Inspection Ports X
X-1A/B Equipment Hatches X
X-2 Personnel Air Lock X
X-4 Access Hatch X 1
X-SA-H Drywell Vent X
(Note 1)
X-6 CRD Hatch X
X-7A/D Main Steam to Turbine j X~
X7A/D Main Steam to Turbine X
Bellows
X-8 MSIVs Drain Line X
X-9A/B Reactor Feedwater Supply X
X.SA/B Reactor Feedwater Supply X
Bellows
0 RCIC Steam Supply X
| A-it HPCI Steam Supply X k.
; X-12 RHR Shutdown Cooling X w
' X-13A/B RHR Loop injection X I
X-14 RWCU Supply X |’
X-15 Existing Spare x o
(Note 2) |
X-16A/B Core Spray Loop Injection X ‘
| X-17 Existing Spare X
{ l (Note 2)
.L X-18 Drvweil Equipment Sump Discharge ! X
i N-19 Drywell Floor Sump Discharge ! X
'! X-20 Demineralized Water Supply for Drvweil [
X-21 | Service Aur Containment [solation ;
1 | Valves ;
| X-22 | Instrument Awr Containment Isolation

\Valves

| RBCCW Svstem Supplv to Drvwell

RBCCW Sustem Retum trom Draweil




Currently in Need Added
Procedure to Procedure Need One Not
6311 6.3.1.1 Time LLRT Required
Drywell Purge and Vent Supply & X
Dilution Supply Vaives
Dryweil Purge and Vent Exhaust X X
(Note 1)
Pressure Above Core Plate X
i (Note 4) -
I Pressure Below Core Piate ' X
| (Note 4)
| Turbine Steam Line Pressure ’ X
{ ' ‘ (Note 4)
; Turbine Steam Line Pressure i | X
| | {Note 4)
| New Spare X
| 4 (Note $)
f New Spare ‘ ,I X
I ? (Note §)
| RPV Level & Pressure Instrumentation { X
j | | (Note 4)
RPV Level & Pressure Insrumentation | [ X
| (Note 4)
| RPV Level & Pressure Instrumentation ,‘ X
,’ | (Note 4)
' RPV Level & Pressure [nstrumentation ‘ X
.’ (Note 4)
| RPV Level & Pressure Instrumentation ' - X
{ I (Nme 4)
f RPV Flange Seal Leak Detection ! X
. (Note 4)
| RPV Level & Pressure Instrumentarion X
(Note 4)
Air to RR Sampie Vaive ‘ X
| New Spare 1 X
‘ (Note 5)
| Main Steam Line Flow Measurement - X ’
i (Note 4) ‘
Air 1o Reactor \ essel Head \'ent \ f
AIr 10 Reactor \ esse; Head \'ent X
Reactor Recire «o0p A Pressure X
J (Note 4)




Bl 0L

i

. < i Currently in Need Added
gl Y g e L Procedure to Procedure Need One Neot
i ‘ LSus® g 6311 6.3.1.1 Time LLRT | Required
X-31C/D Reactor Recwre. Loop P »
(Note 4)
X-31EF Reactor Recirc. Pump Seal Pressure X
(Note 4)
X-32A/D Reactor Recire. Loop |A Flow X
(Note 4)
X-32E/F Reactor Recirc. Pump Seal Leakage X
(Note 4)
X-33A/D Reactor Recirc. Loop |A/B &P X
(Note 4)
| X-33E/F Air to Vessel Flange Leakoff I X
f X-34A/D Main Steam Line Flow Measurement X
| (Note 4)
X-34E New Spare ‘ X
(Note 5)
X-34F New Spare X
(Note 5)
At Traveling In-Core Probes X
! A-35A/E Traveling In-Core Probes X
| Flanges
E X-36 Drywell H,/0, Monitors (3 lines) X
] (Procedure
i 6.3.1.1.1)
.[ X-37A (31 Control Rod Drive Waier insert X
[ lines) (Note 6)
i+
I X-37A (1 New Spare X
| line) | (Note 5) j
i X-37B (37 Control Rod Drive Water Insen l X |
| lines) ! (Note 6) |
{ | '
[ X-37B (! New Spare { X l
| line) ‘ (Note 5) l
' X-37C (38 Control Rod Drive Water Insent I X '
| lines) (Note 6)
i 1
| X-37C (1 CRD Mini-Purge to RR Fump A i X
| linei |
' X-37D (31 Control Rod Drive Water Insert [ I X
| l (Note »
1
27D (! | Existing Spare X
line) | (Note




Note 3)

Time LLRT Required
~-JB8A (31 Control Rod Drive Water Withdraw X
lines) ‘ (Note 6)
X-38A (1 New Spare X
line) (Note 5)
X-388 (37 | Control Rod Drive Water Withdraw ’ X
lines) | (Note 6) -
| X-388 (I New Spare l X
| line) J (Note 5)
| X-38C (38 Control Rod Drive Water Withdraw X
| lines) | (Note 6)
‘ X-38C (1 J CRD Mini-Purge 1o RR Pump B !
| L) f ‘
| X-38D (31 ’ Control Rod Drive Water Withdraw j X
| hnes) ‘ l (Note 6)
I
i X-38D (1 ] Existing Spare { X
| line) (Note 2)
;‘Lx-suxa Drywell Spray Loop/Dilution Suppiy
"
JA-D Primary Containmemt Pressure X
T (Note 3)
; X-40A-D a-f | Jet Pump Instrumentation j X
l (Note 4)
| X-4] ; Reactor Water Sample { jl
| X-42 | SLC Injection { §
.' ! -
| X-43 Pump Floor Drains f f
| X-44 Pump Floor Drains [
X-45A ! Existing Spare 1 X %
. (Note 2) |
X-45B 3 Existing Spare 5 X :
(Note 2) |
X-45C | Atmosphere Radiation Monitor |
X45D | SOV Awr Exhaust to Drvwell
X-46A/F ( New Spare ! X '
474 New Spare X
\-47B ' Nitrogen Inerting Svs X
(Note 3)
~47C F | New Spare X




$ee Akt Y Iy
g Lok
3 B A

B P 5 T E Currently in | Need Added
o £ Procedure 1o Procedure Need One Not
- R i 63.1.1 63.1.1 Time LLRT | Required
N-de Exisung Spare X
(Note 2)
{-49A/B Existing Spare X
(Note 2)
{-49C Electncal X
49D Electnical X
~-49E/F New Spare X
v-50A Eiectnical X
+-508 Electricai X
.-50C Existing Spare X
(Note 2)
+-50D Existing Spare X
(Note 2)
+-S0E Turbine Steam Line Pressure X
(Note 4)
\-SOF Turbine Steam Line Pressure X
(Note 4)
\- Pressure Below Core Plate X
(Note *
~51B Solenoid valve Exhaust Return X
+-51C New Spare X
~S1D New Spare
-SIE Atmosphere Radiation Monitor X
-S1F PASS . X
S2A/8 RCIC Systemn Diff Press , X
(Note 4)
2C/D | Core Spray System Diff Press ' X
; (Note 4)
1
\-S2E/F | New Spare X
(Note 4)
53 Existing Spare X
(Noie 2)
100A | Instrumentation Circuuts \
1
‘B | New Spare \/\ SR
' e, . =
\-100C.D Existing Spare X ‘,
(Note 2) J




ToPems Navues |54 b _ 0 Bl -
ok - g o E’ wsﬁ'/‘ s oy, Ny 2
& Currently in Need Added
e ’ Procedure to Procedure Need One Not
P . 63.1.14 63.1.1 Time LLRT Required
X-100E Electrical .
X-100F [nstrumentation Cil;wm X
X-100G [nstrumentation Circuits X
X-100H Instrumentation Circuits X
X-101A SkV Power Feeders X
X-101B I [nstrumentation Circunts X
X-101C l 5kV Power Feeders X
X-101D 5kV Power Feeders X
X-101E 480V & 120VAC Circunts X |
X-101F | SkV Power Feeders X ] }
i e
X-102 | Instrumentation Circuis X |
X-103 I [nstrumentation Circunts X
X-1044 [ Instrumenitation Circuns X ‘
T e |
X-104B [nstrumentation Circuits X ]
"
-104C Existing Spare X f
(Note 2) |
—
X-104D Instrumentation Circunts X I
X-104E ‘ Instrumentation Circuits X ,
X-1054 I 480V & 120VAC Circuits X II
X-105B/C { Existing Spare X ‘g
! (Note 2) '
X-105D [ 480V & 120VAC Circuits X l
X-106 | Instrumentation Circuits X '
X-200A B | Torus Hatches X
X-201A H : OW Vent Line 10 Suppression Chamber X
' (Note
X-202A \M f Vacuum Breakers X
| ! (Note -
|
g( X-203A B | H.O. Monitors X i
: i Procedure
! 63111) A
| i
" X-208 | Torus Purge and Vem acuum Relet \
[ Dilution Suppiv
1
: \-206A B | Torus Water L evel Indication il
| . } Moge 2 (Note -




X-206C/D

Torus Water Level Indication

( N}i})

X-207A/H Drywell Vent Line to Torus Drain X
(Note 7)
X-208A/H MS SRV Discharge X
(Note 7)
X-209A/D Suppression Chamber Air Temperature X
X-210A/B RCIC Min Flow X
f (Note 8)
X-211A RHR Loop A to Torus |
- X-211B RHR Loop B to Torus, i
Torus Dilution Supply :
X-212 RCIC Turbine Exhaust ’
X-213A/B Torus Drain Connection { X
| (Note 8)
|
X-214 HPCI Turbine Exhaust Drain &/ Y‘( g{ o
X-215 Torus Air Pressure X
(Note 3)
X-216 Existing Spare X
| (Note 2) _
X-217 Existing Spare . X j
] (Note 2)
X-218 New Spare X .
5 (Note §) ;
| = |
X-219 Existing Spare } X ;
(Note 2) {
X-22 Torus Purge and Vent Exhaust X
(Note 3)
X-221 RCIC Vacuum Pump Discharge X
(Note §)
X-222 HPCI Turbine Drain ‘ X
| (Note ¥
X-223A/B CS Pump Min Flow Line X
1 (Note ¥
X-224 : RCIC Torus Suction X
| (Note -

| RHR Pump Suction




l

;{ ' -;', 4 "0‘l:- - .,-\? - Nu AM
& : o o to Procedure Need One Not
L 5. 6.3.1.1 Time LLRT | Required
| Xeaew HPCI Torus Suction X X
(Note 8)
X-227A/8B CS Torus Suction X X
(Note 8)
X-228 Existing Spare X
(Note 2)
X-229A/L Vacuum Breaker Actuating Ar X
A-229M Existing Spare X

: (Note 2)
X235 Electrical i X
i NOTES

The Drywell to Torus Vent Lines are considered an extension of the containment boundary and are included in the
Type A test.

Existing spare penetrations are considered as part of the containment liner and are included in the Type A test.

Instrumentation associated with these penetrations s considered an extension of the containment boundary and is included

with the Type A test. Modifications (o the insrumentauon or solation of the instrumentation during the Type A test will
®quire a one ume local leak rate test (LLRT).

These penetrations are designed in accordance with Safety Guide || (Regulatory Guide 1.11) and are included in the Type
A test.

Modifications are being made 10 make these penetrations spares. A one time local leak rate test (LLRT) is required
Subsequently, these penetrations will be considered part of the containment liner and included in the Type A test.

The Cooper Nuclear Station Safety Evaluation, dated February 14, 1973, Section 6.2.3, states "Systems designed prior to
the implementation of Appendix 1, such as the contol rod drive penetrations and standby liquid control system, do not
have design provisions for individual leak tests: however, the normal functional testing of these systems ensure their
operability and thence the necessary containment integnty

These penetrations are entirely contained in the torus and 0 not represent a potential post-accident atmosphenc release
path

These penetrations are currently in the local leak rate tes: (LLRT) program However, these penetrations ae water sealed

by the torus and can be removed from the LLRT program. [ST program requirements for these penetrations should be
reviewed pnor to removal from the LLRT program
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TiTLE CUDES AND INDUSTRIAL STANDARD

e

1.0 scorg

TOme Om e gy

Electrie Cempany ,

Sentioned doouments, the pProject documenty ohall be used,

vork sssigmment shall be tpecifieod eloevhere,

T™e objictive 1o co conform with che Tequirements of the vertiouwe

1.0 iAoy

apply.

L& T™hie destgn Specification wae prepared based upon me specific
divieton of work sssignment of Fesponaibilicy between the Conere]
Electric Compasy and its Custamre or contracters., The divigton of

L.l Thie dooument tpecifios the Codes ang Induserial Standardg eppli -

cable to () the syoteme end Ltems of oquipmant which make up shy
nuclesr botler eyotem end ®)  components related to the wucloer
boiler system of o boiling wveter type melear powar plase,

1.1 The Codes and Industrial Scandarde 1loted are thoww whieh apply.
Thay mey be eupplemented to satiely the roquirements of the

cation, fThis Supp l emont (g ioformacion will pe pecitiod by dosign,
purchasing or {metellerion Specifications {esued by the Cemewn]

“ppli-

L. Reference should be made to sny dravings or Specifications Losued by
the Cemeral Elacerie Compeuy s being appliceble to the epesific pro-
Jact for the tteme tocluded herain. Where dificremcse exiot botwaen
thio scanderd deeign tpecification and che Féquirements of the aboue

tory bodiee having Juriedictios ot the site of the wucleer power plaat,

which best meot the level of qualicy and Ssburance consfotemt wich the
nature of the epplicecion of the syestesm or (tem of squipnent ineluded
heoveis,

1.1 Uslese sthervise Spacified, the design of lines, oyeceme oud o Lyt
snd their suboegquent fabricetion ond fostallotion, shall be ia S aowpd -
fnce with che Standards and Induceris! Codes tpecified fan 2he bppendia

3.2 Items of Piping sad squipment which sre ot vithin the scepe of the

Guslear boller systame and not 1leted in the Appendiz shall be “‘H
fabricaced sod foecalled in accordance with ehe stendord codes which

i

seoesonh oy, \ " 221153, Rev,
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LT CO08S A DOUSTLAL STAMMARS - wrmmD
“ i SCMEDULE A (WER worE 3)
i
L Ttem [ Deseripefon Codes and Stendards
b -
‘ 1 Resctor Proseurs Vessal ASME Secuton IIX, Clasy &
3 i 2 In=Core lom Chamber Pressure Pares ASNE Seetten I11, Cleee A
a § . P Comtrei Rod Detve Prossure Pargs ASME Section IIX, Clase &
! ) Control Rod Drive Hydraulic System
/
Punp Casing © ASHME Sectice VIII, (See Moce 2)
Accumulatere ASME Sessios vID)
$ Regctor Weear Recireulacion System
-— Pamp Caetng ASME Secziow IIT, Claaw ¢
(See Note 2)
- [3 Restdual MHest Uemews | Syetam
Nast Exchangers ASNE Sestice IXX, Clses ¢ &
m. Ch‘. c
Pumg Casing ASNE Sescion IIT, Clese ¢
(See Moo 2)
7 Standby Liquid Control Syotem
Pusy Casing ADE Section 11T, Clase ¢
(See Note 2)
8 Core Spray Syveam
Pamp Coetng ABME Sectiem L1, Clase ¢
(See Mote 2)
9 Rasctor Core lesletion Cosling
Syecean (MCIC) !
Mamp Cosing ASME Section 11T, Clees ¢
(3as Noce 1)
Turbine Casing NDW Scanderds for Hesheniaa]
Orive Steam Turbine
' Refer to Sheer S for Motes
“Evtasen o, ALY
, ~rvory— 2241133, Rew. |
{ Jaae 20, 104y l COn Y. o Bl e .
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TITLE CORES AMD THDUSTRIAL STANDARD - APPRED XX
SCHEDVLE A (CONTINUED)
h Itam Description Codes and Stambsrds
1 10 High Pressure Cooling lajection
Syetam (MPCI)
Py Castne ASNE Secties III, Clase ¢
(Sea Nete 2)
Turbine Cantag NENA Stenderds for Houhastasl
Prive Steam Turbise
11 Rascter Water Clean-Up System
Regoveraiive Nest Exchangeve ASNE Sesrisn I, Clase ¢
Kon-Rugomerative Wesc Exehmngsre
Primary Side ASNE Sesties IIT, Class C
Secoudary Side ASKE Sestien VIII
(Cooling Weter Side)
Proseurised Tasks (Filger-
Demiserslisers or Deep-Bad
Demineralisere ao applicable) ASHE Section 111, Clase ¢
Filters (See Note 4) ASME Seetien 111, Class ¢
i3 Prinary Steamm Syseem
Sefety Velves ASNE Sectiom IID, Arttcle ¢
13 Turbine
Terbise Extarnal Mototure Separator | ASHE Sesties ILe
& Steam Pocking Exhsuster Condesncer Hagt Enchamgor lastitwte
14 Maie Condenser fest Emchemger Inetituce
Stesn Jet Alr Bjecter Heat Exchasger Inscitute
Inter snd After Condensers Rast Exchangar Inseitute
Off Gas Piping ASA B31.1 & Ceda Casa Be)2 .
(See Note 1) =P
(Refer te Sheet 9 for Netas)
LA L P Y T TN e
- 22A11%3, Rew, |
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TiITL e CoDES we DOUSTR AL STADARD - APPENDLX o
SCHEDULE (ConTIxuED)

item I{ Descripeion ] Codes ang Standarde
13 Toodwacor Syecem ’[ J
laaters (tnclu“n. drain coolers) '

ASME Seceiom vii: ; Yeodweter
ters m-.umm. Avsoaten g

Standards
Pipiag frow the Reaccor Pressurs

ASA 231,21 and ASNE Section 4
Vessel they firet Shwt-0f f Valve Paregrapn FC-58 () (See Noge L)

1é , Condencace nlur-huuu“ur

Precovriced Tenke
Pilters (See Nete 4)

17 Cloesd Loy Conling Syetem - Resctor
Suilding

ASNE Sectice Vit
ASKE Secties vIiIl

heat Lxchamger ASME Seccien viIt

i8 Fuel Peei Coeling & Filcering
Syetams
Puamp Caning
Hest Exehangar

. 19 Radissceive Veste Disponsl Syscew

ASME Sectice VIIl (See Nots 1)
ASHE Section vin

l
}
i
|
|
|
|

Hagte System Pressura Veasals | ASHE Section vIn)

0 Primary Conce s rmane
Contaimment Vepeo! (including dry- |

well, wetwell, qnd xnunmoeuu |
l piping) ASTE Sectisn IT1, Clege 3
, ' Cont g foment Vacuum Breskers ASME Sectien 111, Class B and
| [ ASA B31.1
Contafinment Aunilisry Procese {
Piping 1 ASA B31.1 (See Note b)) e
* Cont ol nmang Peneeracions ‘

ASME Sectiom II, Class 3

(Refer to Sheoos 3 for Netes)

SErearem o, B

Y [ ™ 2241133, sev
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4 TOMME DOWER BRVEARNY OR b Tt T
DERICY SPECIVICATION
-q.'"_“*ww_ag;_-n_w.m- - Arvoon
f SCHNEDULE A (CONTINUED)
L]
- ' Tee Description
j " 21 Piping (Unlees otherviss meted svch oo
- 5 ltems 15 ond 20) ASA B31.1  (Bee Keote 1)
3 : 2 Fileers (Bucept ltem 11) ABE Secties VI
!‘ )
I

syeten iesvelve) and/or the requirements of local eeioe heving jurisdie-
tion ot the plant eite lucetiee. w 3

1 ~Pump casinge shall be dotigned to requiraments of epecifiod code. They sre
ROt required €0 be stmped. (Pumpe are clasoifiod ae Rachinery and there-
fore, ave euteide the soope of the code) .

Jonpu..mu-mmu pare of the princry contelamens for t‘uhuu
nm.uuhuuhucthmquutyn‘mdmu
the prissry censelmwant,

& ~Applicshle for placte mpleying deep-bed denineralisers in liew of Pliter-
Daminersl tsers (Povdax). !

® 5 -SER PIOWNE | for illustrarice of systame ond squipment ineluded horeis.
See Paragraph 1.).

"8 L Gavae ov, t "o 22A1183, Rew. |
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LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REOUIREMENTS

[9- 4017

2.

-
‘

CONTAINMENT SYSTEMS

Aggllcnbtxttz:

Applies to the operating status of
the primary and secondary containe-
ment systems.

To assure the integrity of the pri-
2ary and secondary containment systems.

Specification:

Primary Containment

Suppression Pool

At any time that the nuclear svstex
is pressurized above atmospheric
pressure or work is being done
which has the potential to drain
the vessel, the suppression pool
water volume and temperature shall
be maintained within the following
limits except as specified in
3.7.A.2. and 13.5.F.S.

Mioimum water volume ~ 87,650 ft3

Maxioum water volume ~ 91,109 £t3

Maximum suppression pool :cnpcracugc
during normal power operation - 35°F.

Juring testing which adds heat to
the suppression pool, the water
temperature shall not exceed 10°7
above the normal power operation
imit specified in c. above. In
connection with such testing, the
pool temperature must be reduced ro
celow the normal power operation
imit specified in c¢. above within
2% hours.

The reactor shall bSe scrammed ‘rom
any operating condition {f the pool
temperature reaches 110°F. Power
operation shall not be resumed
antil the pool temperature is
reduced below the normal sower
:peration limit specified ia c.
itove.

4.7 CONTAINMENT SYSTEMS

-

Agglicnbilitz:

Applies to the primary and secondary
containment integrity.

0b10c:1v¢:

To verify the integrity of the primary
and secondary contaioment.

Specification:
Ptiaagz Containment
Suppression Pool

- The suppressicn pool water level

and temperature shall be checked
once per day.

. #henever there i{s indicatiom of

relief valve operation or testing
which adds heat to the suppression
pool, the pool temperature shall
be continually monitored and also
observed and logged every §
minutes until the heat addition

is terminated.

#henever there is indication of
relief valve operation with the
temperature of ths suppres=ion
pool reaching 160°F o. _sce and
the primary coolant system pres-
sure greater than 200 psig, an
external visual examination of
the suppression chamber shall

be conducted before resuming
power operation.

. A visual inspection of the

suppression chamber interior,
including water line regions,
shall bYe made at each major
refueling outage.
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A. .. ‘cont'd)
During reactor isolation conditions,
the reactor pressure vessel shall bhe
depressurized to less than 200 psig at
normal cooldown rates if the pool
“emperature reaches 120°F.

rimary containment integrity snall be

Tain.ained it il times when the
Teactor is critical or when the
‘édctor water cemperature s ibove
J12°F and fuel :g in the reactor

"essel except while performing “open
‘esseL” physics -ests at power _.eve.s

2% o exceea Halr)
~hen Coolant Temperature ‘s ibove
<<'F. the drvweil 2nd suppression

Namber purge and ves: svstem mav pe
‘N operation Ior up to 90 hours ver
‘alendar vear with the supplv ang
éxhaust 24-inch (solation valves in
one supply line and one exhaust line

open for containment inerting.
deinerting, or pressure control .

£ venting -sr curging s througn
-tancbv Cas :for such operations. then

oth Standbv Jas Treatment sSvstems

snall be operavle :nd onlv one Stancbv
a8 Treatmen: :vs-am is to be used

0t aspplicable =2 -ralves open during

‘anting or sureing provided such
'TreNg oF puzeing tilises <he - inek
Cass line's irsund -he iPPiicanle
“onard purze vhaus: -g0.aticr
1.8 81 with

e .nboard valveis; -
-+ 388 ¢ >

G

7 A (cont'd)

keak Race Testing

Integrated leak rate ctest (ILRT's)
shall be performed to verify primary
containment integricy. Primary
“ontainment incegrity is confirmed if
the leakage rate does not exceed the
tquivalent of 0.635% percent of the

srimary containment volume per 24 hours
it 58 psig.

-ntegrated .eak rate
cerformed at either 58 psig or 29 psig,
“he leakage rate test period, extending
"2 4 hours of retained internal
“ressure. If it can be demonstrated to
“he satisfaction of those responsible
‘or the acceptance of the containment
itructure that the leakage rate can be
iccurately determined during a shorter

“est period. che 4greed-upon shorter
-eriod may be used.

tests may be

’rior to initial operation, integrated
-eak rate tests must be performed at <8
ind 29 psig (with che 29 psig test
“eing performed prior to the 58 psig
“€St) to establish the allowable leak

rate. [, ‘N percent of containment
olume per 4 hours) at 29 psig as the
-esser of the following values.
~s -5 0. 635 percent)
T
=) 635 ™™
“am
r -“m -
el
nera
- reasured ILR at 19 osig

m = neasured ILR at 38 psig, and

.

-
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LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS
3.7.A (cone'd.) ‘ 4.7.A.2.b. (cont'd.)

vhere

P. = peak accident pressure, 58 psig

Pt = appropristely messured test pres-
sures (paig)

for “ta > 0.7
Lan
¢c. The ILRT's shall be performed at the
following minimum frequency:

. Prior to initial unit operation.

2. At approximstely three and
one~third year intervals so that
any ten~year interval would
include four ILRT's. These
intervals may be extended up
to eight months if necessary to
coincide with refueling outage.

d. Eh' measured leakage rates, LEI and
am, ghall be less than 0.75 "t and
0.75 "a for the reduced pressure tests
and pesk pressure test respectively.

e. Except for the initial ITLRT, all ILRT':
shall be performed without any pre-
liminary leak detection surveys and
leak repairs immedistely prior to
the test., If an ILRT has to be ter-
minated due to excessive leszkage
through identified leakage paths,
the leakage through such paths shall ©
determined by a local leskage test
and recorded. After repairs are made
another ILRT shall be conducted.

If an ILRT is completed but the
acceptance criteria of Specification
4.7.A.2.d is not satisfied and repairs
are necessary, the ILRT need not be

el Elw 09/21/8«



SLRYEILLANCE FEQUIREMENTS

«.7.A.2.e (cont’'d)

[

“epeated provided locally measured
leakage rYeductions, achieved by
Tepairs, reduce the containment’'s
overall measured leakage race

criteria.

kecal leak Rate Tescs

“ith the exceptions specified below,
local leak rate tests (LLRT's) shall
be  performed on the pPrimary
containment cestable Penetrations
and isolation valves 4t a pressure
of 58 psig during each reactor
shutdown for refueling, or ocher
convenient intervals, buc in no case
it intervals greater than two years.
The test duration of all valves and
penecracions shall be of sufficient
length o determine repeatable
resulcs. The total acceptable
leakage for a1 valves and
penetractions other than the MSIV'g
is 0.60 La.

Bolted double-gasket seals shall be
tested after each opening and during
each reactor shutdown for refueling,
or other convenient intervals but in
no case at intervals greater than
WO yvears.

The main steanm isolation valves
(MSIV's) shall be Cested at 4
pressure of 29 psig. [f a total
leakage rate of 11.5 scf/hr for any
one MSIV is exceeded, repairs and
recest shall be performed to correcer
the condition. This is an exemption
to Appendix J of 10CFRSO.



WIMIZING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

L]
o

T.A (Cont'd)

4.7.A.2.f (cont'd)

-

Main steam line and feedwater line
expansion bellows shall be tested by
pressurizing between the laminations
of the bellows at a pressure of
5 psig. This is an exemption to
Appendix J of 1OCFRSO.

The personnel airlock shall be
tested at 58 psig at intervals no
longer than six months. This
testing may be extended to the next
refueling outage (not to exceed 24
months) provided that there have
been no airlock openings since che
last successful test at 58 psig. In
the event the personnel airlock is
not opened between refueling
outuges, it shall be leak checked ac
3 psig at intervals no longer than
six months. Within three days of
opening (or every three days during
periods of frequent opening) when
containment integrity is required,
test the personnel airlock at
2 psig. This is an exemption to
Appendix J of 10CFRSO.

The maximum allowable leakage at a
test pressure of 58 psig is 12 scfh.
Leakage measured at test pressure
less than 58 psig is adjusted to the
equivalent value at 58 psig.

Deleted

Rrywell Surfaces

The intericr surfaces of the drywell
and torus shall be visually
inspected each operating cycle for
evidence of torus corrosion or
leakage.



LIMITING CONDITIONS FOR OPERATION

| SURVEILLANCE REQUIREMENTS

2.7.A (comt'd.)

-

-

Pressure Suppression Chamber - 3.
Reactor !uifdmn. Vacuum Breakers

Except as specified in 3.7.4.3.% 8
below, two pressure suppression
chamber-reactor building vacuum
breakers shall be operable at all
Cimes when primary containment in-
tegrity is required. The set point
of the differencial Pressure instru-
mentation which actuates the pressure
Suppression chamber-reactor building
41ir actuacted vacuum breakers shall

be 0.5 psid. The self actuated
vacuum breakers shall open fully

vhen subjected to a force equivalent
to 0.5 psid acting on the valve disc.

from and after the date that one of |
the pressure Suppression chamber-
reactor building vacuum breakers {s
zade or found to be inoperable for

any reason, the vacuum breaker switch
shall be secured in the closed position
and reactor operation is permissible
only during che Succeeding seven days
unless such vacuum breaker is sooner
made operable, provided that the repair
Procedure does not violate primarv
containmenc integrity,

[

|
Drvwell-Pressure Suppression Chamber L.
Vacuum Breakers ;
M

|

|

e

“hen primary Containment is required,
all drywell-suppression chamber vac-

uum breakers shall be operable at the
0.5 psid setpoint and positioned in the |
fully closed Position as indicated bv
the position indicating System except
during testing and eXcept as specified
in 3.7.A.4.b and .c below,

Three drywell-suppression chamber o
“acuum breakers nav be determined

to be inoperable for opening pro=-

vided they are secured io the fully

closed position or that che require-

2ent of 2.7.A.4.: i3 demonstrated =o

e met.

’ 4.7.A (comnt'd.)

Pressure Sy ression Chamber -
Reactor luifsinl Vacuum n;!.E::.

The pressure Suppression -hamber-react.
building vacuum breakers and associatec
instrumentation, including set points
shall be checked for pProper operation
every three months,

During each refueling outage each
Vacuum breaker shall be tested to
“etermine that the force required
to open the vacuum breaker does not
exceed the force specified in
Specifications 3.7.A.3.a and each
vVacuus hreaker shall be inspected
and ver_fied to Beet design
requiremencs.

ODrywell-Pressure Suggrcalion Chamber
Vacuum Breakers
M

Each drywell-suppression chamber vacuum
breaker shall be exercised through an
opening~closing cycle every 30 days.

When it is determined that a vacuum
breaker valve 1is inoperable for openiry
4t a time when operability 1s requirec
all other vacuum breaker valves shal.
e exercised immediately and every .-
iavs thereafter umeil the inoperab!e
valve has been returned to normal
service.



LIMITING CONDITIONS FOR OPERATION

| SURVEILLANCE REQUIREMENTS

3.7.A.4 (cont'd.)

C.

The total leakage between the dry-
well and suppression chamber shall
be less thas the equivalent leakage
through a 1" diameter orifice.

If specificacions 1.7.A.4.a, b or c,
cannot be met, the situation shall
be corrected within 24 hours or the
reactor will be placed in a cold
shutdown condition within the sub~-
sequent 24 hours.

Oxv‘an Concentration

After completion of the startup test
program and demonstration of plant
electrical output, the primay con-
tainment atmosphere shall be reduced
to less than 4I oxygen with nitrogen
gas during reactor power operation
with reactor coclant pressure above
100 psig, except as specified in
ss7.A.5.b.

Within the 24~hour period subsequent
to placing the reactor in the Rum mode
following a shutdown, the containment
atmosphere oxygen concentration snall
be reduced to less than 4% by volume
and maintained in this conditicam.
De~inerting mav commence 24 hours
prior to a shutdown.

When the contaizment atmosphere oxvgen
concentration is required to be less |
than 4%, the mioimum quantity of liquid|
nitrogen in the liquid nitrogen s:oragcl
tank shall be :C0O gallons. |

If the specificacions of 3.7.A.5.a thru|
¢ cannot be met. an orderlv shutdown
shall be initiaced and the reactor !
shall be in a cold shutdown condition

withio 24 hours.

|

The specificacions of 3.7.A.5.a thru d |
are not applicable during a «8 hour
continuous period tetween the cates of
March 22, 1982 and March 25, .382.

4.7.A.4 {cont'd.)

C.

Once each operating cycle, each vacuum
breaker valve shall be visually in-
spected to insure proper maintenance
and cperation of the position indicatic
switch. The differential pressure sec-
point shall be verified.

Prior to reactor startup after each
refueling, a leak test of the drywell
to suppression chamber structure
shall be conducted to demomstrate
that the requirement of 3.7.A.4.c

is met.

g!z.cn Concentration

The primary contaioment oxygen con~
centration shall be measured and
recorded at least twice weekly.

The quantity of liquid nitrogen in

the liquid nitrogen storage tank shall
be determined twice per week when the
volume requirements of 3.7.A.5.c are
in effect.



. A (cont'd.)

]

-

6.

-

=ow:-low Set Relief Function
The low-low set function of the
safety-relief valves shall be
operable when there is irradiated
fuel in the reactor vessel and the
Feactor coolant ctemperature s
2 212°F, except ' as specified in
3.7.A.6.a.1 and 2 below.

~ith the low-low function of one
safetv/relief valve (S/RV)
inoperable, restore the inoperable
“LS S/RV to OPERABLE within 14 davs
or be in the HOT STANDBY mode within
the next 12 hours and in COoLD
SHUTDOWN within the following
24 hours,

~ith the low-iow set Sunction of
both S/RVs ‘noperable, be in a:
least HOT STANDBY within 12 hours
and in COLD SHUTDOWN within the nextc
24 hours,

The pressure switches which control
the low-low set sarety/relief valves
shall have the following sectings.

NBI-PS-51A Open Low Valve
1015 = 20 pcig (Increasing)

NBI-PS-51B Close Low Valve
875 = 20 psig (Decreasing)

NBI-PS-51C Open High Valve
1025 = 20 psig (Increasing)

NBI-PS-51D Close High Valve
875 £ 20 psig (Decreasing)

o 2 A v

Except as specified in 2.7 B.:
below. bHoth Staniby Cas Treatment
subsvstems shall be operable at ail
cimes Jhen <s.ondary containmen:
~NCeErity is required.

The resulits of the in-place colid DOP
LaK tests on the HEPA filters shail
show 299% DOP removal. The resulcs
of the halogenated hvdrocarbon leax
“ests on cthe :narcoal adsorbers
shall show 2991 halogenated
avdrocaroon removal The [OP sne
nalozenaceqd fvdrocarbon tests snai.
e Pertormed 4t 4 Stanabvy las
Treatment :lowrace of <1780 :FM arc
4t 3 Feactor 3uilding pressure . :

2" Wz

SURVELLLANCE REQUIREMENT

“.7.A (cont'd.)

° Lew:low Set Relief Funccion

a. The low-low set safety/relief valves
shall be tested and calibrated as
specified in Table 4.2.3.

B-iﬂm_kmm“.

- 4 At least once Per operating cycle

the following conditions shall be
demonstrated.

i. Pressure drop across the combined
HEPA filters and charcoal adsorber
banks is less than 6 inches of water
it the system design flow rate.

9. Inlet heater input is capable of
feducing R.H. from 100 to 70% R. N

~.4. The rtests and sample analysis cr

Specification 3.7.8.2 shall be
performed at least once everv
.8 months for standby service o-
itter every 720 hours of systenm
veration and following significan:
dinting, fire or chemical releas.
o any ventilation zZone
-mmunicating with the svstem,

3.



LIMITING CONDITION EOR QPERATION —aMRVELLLANCE BEQUIREMENT

3.7.8 (cont'd) 4.7.B (cont'd)

b. The results of laboratory carbon b. Cold DOP testing shall be performed
sample analysis shall show 299X after each complete or partial
radicactive methyl iodide removal replacement of the HEPA filter bank
with inlet conditions of: velocity or after any structural maintenance
227 FPM, 21.75 mg/w’ inlet mechyl on the system housing.
iodide concentration, 2702 R.H. and
<30°C. c. Halogenated hydrocarbon testing

; shal be performed after each
. Each fan shall be shown to provide complete or partial replacement of
1780 CMF £10%. the charcoal adsorber bank or after
any structural maintenance on the
From and after the date that one system housing.
Standby Cas Treatment subsystem is
made or found to be inoperable for d. Each subsystem shall ba operated
any reason, reactor operation is with the heaters on at least
permissible only during the 10 hours every month.
succeeding seven days unless such
subsystem is sooner made operable. e. Test sealing of gaskets for housing
provided that during such seven davs doors downsctream of the HEPA filcers
all active components chat affecc and charcoal adsorbers shall be
operability of the operable Standby performed at, and in conformance
Gas Treatment subsystem, and ics with, each test performed for
associated diesel generator, shall compliance with Specification
be operable. 4.7.B.2.a and Specification
3.7.8.8.8,
Fuel handling requirements are
specified in Specificaction 3.10.E. 3 System drains where present shall be
inspected quarterly for adequate
If these conditions cannot be met, water level in loop-seals.
procedures shall be inictiated
iomediately to establish reactor 4.a. At least once per operating cycle
conditions for which the Standby Cas automatic initiation of each Standby
Treatment System is not required. Cas Treatment subsystem shall be
demonstrated.
b. At least once per operating cycle
manual operability of the bypass
valve for filter cooling shall be
demonstrated.
g When one Standby Gas Treatment
subsystem becomes inoperable, the
operable Standby Cas Treatment
subsystem shall be verified to be
operable immediately and dailvy
thereafter. A demonstration of
diesel generator operability is noc
required by this specification.
€. Secondary Containment
secondary Containment

:. Secondary containment surveillance
Secondary containment integricw shall be performed as indicateu
shall be maintained during all moges below:
of plant operation except wnen ai.
of the following conditions are met



~LMITING CONDITIONS ay —SMRUELLLANCE REQUIREMENTS

2.7.C (cont'd.) ' “.7.C (eont'd.)
a. The reactor s subcritical and a, A Precperactional Secondary
Specification 3.3 4 i¢ mect. containment capability test shall be
conducted after ‘solating the
b. The reacter water Cemperature i3 feactor building arg Placing either
below 212°F and the reactor coolant Standby Gas Treatment subsystem
system is vented. filter train in operation, Such
tests shall demonstrace the
8. do activity is being performed which capabilicy ro maintain 1/4 inch of
can reduce the shutdown BArgin below vater vacuum under cala wind
that specified in Specification (2<u<S5 mph) conditiong with 2 filter
3.3.A. ‘rain flow rate of nor more than
1002 of building volume per day.
d. Vo irradiated fuel is being handled (4= wind speed)
in the secondary containment and no
loads which could potentially damage b, Additional tescs shall be performed
irradiaced fuel are being moved in during cthe firse operacing cycle
*he secondarv containment | under an ddequate number of
' different environmencal wind
e. {f secondary containment integricv conditions to enable valid
cdnnot be nmaintained, resctore extrapolation of the Cest resulrcs.
secondary containment integricy
within 4 hours or; ¢ Secondary containment capability o
maintain 1/4 inch of water vacuug
a. Be in ac least Hot Shurdown under calm wind (2<j < 5 mph)
within cthe next 12 hours ana conditions with a filter train flow
in cold shutdown within the rate of not more than 1002 of
following 24 hours. building velume Per day, shall be

demonsctrated a¢ each refueling

b. Suspend irradiared fuel
handling operations in cthe outage prior to refusling.
sessnssry concainmenc, d After secondary containmentc

Tovement of loads which could

potentially 8% irradisced violation is determined, the Standby

Cas  Treatment Syscem will be

::r.::ain-::tt t:‘:d :l‘fm:::: Jperated immediately after cpe
alcoutionl' and  activities affected zones are isolated from the
which could reduce the tensinder d e S0t
s (Y sargin The containment to confirm its abilicy
- 0 maintain the remainder of rhe

Provisions of Specification

1:0.7 8% pec applicable secondary containment at 1/4 inch of

vater negative pressure under calp
“ind conditions.

D 254 Yalv 0 %

l Juring reactor power operating l The primary containment isolacion
conditions, all isolation vajves valves surveillance shall be
.isted in Table 3.7.1 and all performed as follows:

-Nstrument line flow check valves
shall be operable except ag
specified in 3 - D.2

a At least once Per operating cyele
the operasble isolation valves that
4re power operated and automatically
‘nitiated shall be tested for
ilmulaced auromatic initiation and
-0sure times.

L5¢ - i3
J/A.



LIMITING CONDITIONS FOR QPERATION SURVEILLANCE REQUIREMENTS

3.7.9 (cont'd.)

- 4 In the event any isolation wvalve
specified in Table 3.7.1 becomes
inoperable, reactor power operation
may continue provided at least one
valve in each line having an
inoperable valve shall be in the
mode corresponding to the isolated

| condition. *

3. [f Specification 3.7.D.1 and 3.7.D.2
cannot b met, an orderly shutdown
shall be initiated and the reactor
shall be in cthe Cold Shutdown
condition within 24 hours.

*Isolation valves closed to satisfy
these requirements may be reopened
on an intermittent basis under
adminiscrative control.

-

4.7.D (cont'd.)

b.

(L)

(2)

At least once per quarter:

All n¢ mally open power operated
isolation valves (excapt for the
main steam line power-operated
isolation valves) shall be fully
closed and reopened.

With the reactor power less than
75%, trip main steam isolation
valves individually and verify
closure time.

At least once per operating cycle
the operability of the reactor
coolant system instrument line flow
check valves shall be verified.

At least once per operaring cycle,
while shutdown, the devices that
limit the maximum cpening angle to
60° shall be verified functional for
the following valves: PC-230MV,
PC-231MV, PC-232MV, and PC-233MV.

Whenever an isolation valve listed
in Table 3.7.1 is {noperable, the
position of at least one other valve
in each line having an inoperable
valve shall be recorded daily.
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COOPER NUCLEAR STATION
TABIE 3 7 (Page 1)
I'RIMARY CONTA INMENT ISOlATION VAL VES

Number of Power Max i wum

Matn Steam tusolation Valves
M5 A0-BO- A B.C, & D
MS A K ABC, &D

biywell Floor Drain Iso. Valves
RW-AO-B2 RW AD-8)

Deywe LD Bguipment Drain
o Valves |W-aA0 94, RW A0 9

Matn Steam Line Drain
Valves NS MO-74, MS MU-7/

Rowotor Water Sample Valves
KRR JAUAV  RR- 741AV

Keactor Water Cleanup System

Tso Valves RWCU-MO-15, RWCU-MO- 18

RHE Suction Cooling lso.
Valve RHR-MO- 17, RHR-MO-18

RHR Discharge to Radwaste
Iso. Valves RHR-MO-57, RHR-MO-67

Suppression Chamber Purge &
Vent PC-245AV, PC-230MV

Suppression Chamber N, Supply
PC-237av, PC-233MV

Action On
Operated Valves Operating Normal Inttiating
= oar e (Sec) (1) itio jigel (1)
& P X T S (4] G
4 1< T< S 0 «C
2 15 0 uC
2 1y 0 Gl
1 1 30 0 L
I 1 IS (4] Gt
i 1 60 0 GO
1 1 4o C SC
é 20 C SC
2 15 - 1
2 15 C sC
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COOPER NUCLEAR STATION
TABIE 3.7.1 (Page 2)
PRIMARY CONTAINMENT ISOLATION VAIVES

Number of Power Max imum Action On
Operated Valves Operating Normal Initiating
__ Valve & 8 luboard  OQutboard  Time (Sec) (1)  Positjon £2)  Signal (3)
Frimary Contatmment Purge & Vent 2 ) C SC
PC-246AV, PC-231MV
Primary Containment & N, Supply 2 15 c SC
PC-238AV, PC-232MV
Suppression Chamber Purge & Vent 1 40 C SU(4)
PC-230MV Bypass (PC-3J05MV)
Piamay Contaimment Puaige & Veut 1 40 '™ SC(4)
P 2318V Bypass (PC-306MV)
Drlution Supply
PCO130IMY, PC-1304MV 2 15 C S
FCO1I0SMY . PC-1306MV 2 15 c sc
Bilution Supply
PC-1301MV, PC-1302MV 2 15 0 GC
PC- 1311IMV, PC-1312MV 2 15 (¢ GC
Suppression Chamber Purge and Vent Exhaust 1 15 C sC
PC-1308MV
Frimary Containment Purge and Vent Exhaust 1 15 c sC

PC-1310MV




NOTES FOR TABLE 3.7.)

l.

Maximum valve operating times in seconds in the closed direction. This 1s
the direction required for Primary Contaimment isolation,

Normal position indicates the normal valve position during power Cperations,

0 = Open
C = Closed

Action oan initiating signal {ndicates the valve operation after the signal
initiation.

GC = Goes Closed
SC = Stays Closed

PC=305MV & PC-306MV have override switches (key Operated) which can be
used to open valves when i{solation signals are in,

|70« 10720
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3.7 & 4.7 BASES
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3.7.4 6 4.7.4 PRIMARY CONTAINMENT
M

3.7.A.1 & 4.7.4,1 SUPPRESSION POOL

The integrity of the Primary containment and operation of the core d:nadby cooling

System, in combination, limit the off-site doses to values less than those suggeste.
in 10CFR100 ia the event of a break in the Primary system Piping. Thus, contzinmen;

integrity is specified vhenever the potectial for violation of the primary reactor

System integrity exists. Concern about such 4 violation exists vhenever the reacto:
is critical and above atmospheric pPressure. An exception is made to this requiremer
duriog isitial core loading and while the low power test program {g being conducted
and ready access to the reactor vessel is required. There will be RO pressure on th

vill be in effect again to minimize the probability of anp accident occurring. Pro-

cedures and the Rod Worth Minimizer would limit comerol worth such thae 4 rod drop
would not result in any fuel damage. In addition, in the unlikely event that an
éxcursion did ocecur, the reactor *uilding and standby gas treatment System, which
shall be operational during this c¢ime, offer a sufficient barrier to keep off-gire
doses vell below 10CFR100 limics.

The pressure Suppression pool warer provides the heat sink for the reactor pPrimary
System energy release followin. 4 postulated Tupture of the System. The pressure
Suppression chamber water volume must absorp the associated decay and structural
sensible heat released duriaog Primary system viowduwn from 103% Psig. Since all
of the gases in the drywell are purged into the Pressure suppression chamber air
Space during a loss~of-coolant accidenc, the pressure resulting from isochermal
compression plus the Vapor pressure of the liquid must noe exceed 62 psig, the
Suppression chamber Baximum pressure. The design volume of the suppression cham-
ber (vater and air) was obtained by considering that the total volume of resctor
coolant to be condensed {s discharged to the Suppression chamber and that the
drywvell volume is purged to the Suppression chamber.

A8 a result of the Mark [ Containment Program, the Districe has completed the
evaluation and requalification of the various containment Structures and compo~
nents act CNS, i3 a result of the requali{fication vork, significane modifications
were designed in accordance with the NRC acceptance crite. 'a and installed. The
Plant Unique Analysis Repore, which vas submitted on April 29,1982, and accepted
on January 20, 1984, contains a detailed summary of the modifications installed.
The maximum and Binimum vater volumes of 91,100 and 87,650 were not altered, byt
the downcomers vere shortened by |° 0%", so that their nominal submergence (s now
J feet and the initial volume of water {n them is decreased Proportionately., The
dcceptabilicy of chis {s proven in "Mark I Containment Program Downcome: Zdbmer-
gence Functional Assessment Reporc", Task 6.6, NEDE - 21885~P, Class ITI, June,
1978,

Should {t be necessary to drain :ne Suppression chamber, this should only



3.7.A & &.7.A BASES (cont'd) s s

be done vhen there is no requirement for core standby cooling systems operability a:
explained {2 bases 1.5.F.

Experimental data indicates that excessive steam condensing loads can be avoided if
the peak temparature of the suppression pool i maintained below 160°F during any
period of relief valve operation with sonic conditions ac the discharge exit. Spec-
ifications have been placed on the envelope of raactor operating counditions so that
the reactor cam be depressurized in a timely manner to avoid the regime of poten-
tially high suppression chamber loadings.

In addition to the limits on temperature of the suppression chamber pool water, op-
erating procedures define the action to be takem in the event a relief valve inad-
vertently opens or sticks open. This action would imclude: (1) use of all avail-
able means to close the valve, (2) {nitiate suppression pool water cooling heat ex-
changers, (J) initiate reactor shutdown, and (4) 1f other relief valves are used o
depressurize the reactor, their discharge shall be separated from that of the stuck-
oper relief valve to assure mixing and uniformity of energy insertion to the pool.

Secause of the large volume and thermal capacity of the suppression pool, the volume
and temperature normally change very slovly and monitoring these parameters daily is
sufficient to escablish any temperature trends. By requiring the suppression pool
temperature to de continually monitored and frequently logged during periods of sig-
aificant heat addition, the temperature trends will be closely followed so that ap-
propriate action can be taken. The requirement for an external visual examination
following any event where potentially high loadings could occur provides assurance
that no significant damage was encountered. Particular attention should be focused
on structural discontinuities in the vicinity of the relief valve discharge since
these are expected to be the points of highest stress.

The maximum suppression pool terperature of 95°F i{s based on not exceeding che 200°F
Mark | temperature limit as contained in NUREG-0661. This 95°F limic also prevents
exceeding LOCA considerations, or ECCS pump NPSH requirements. The basis for these
limits are contained in NEDC-24360-P.

3.7.A.2 & 4.7.A.2 CONTAINMENT INTEGRITY

The maximum allowable test leak rate (s 0.635%/day at a pressure of 58 psig, the
peak calculated accident pressure. Experience has shown that there i{s negligible
difference betveen the leakage rates of air at normal temperature and a steam~hot
air mixture.

Establishing the test limic of 0.635%2/day provides an adequate margin of safety to
assure the health and safety of the general public. It is further considered that
the allowable leak rate should not deviate significantly from the containment desizn
volue to take advantage of the design leak-tightness capability of the structure
over its service lifetime., Additional margin to maintain the containment in the "as
built” condition is achieved by establishing the allovable operational leak rate.
The allowable operational leak rate is derived by multiplying the maximum allowable
~eak rate, La, or the allowvable test leak rate, Lt, by 0.75 thereby providing a 257
margin to allov for leakage deterioration wnich may occur during the period between
leak rate tests,

The primary containment leak rate test frequency is based on maintaining adequate
assurance that the leak rate remains within the specification. The leak rate test
frequency is based on the NRC guide fer developing leak rate testing and surveill.ar:-«
of reactor containment vessels. Alloving the test intervals to be extended up to 2
sonths permits some flexibility reeded to have the tests coincide with scheduled -
inscheduled snutdown periods.

“he penetTation and air purge piping .eakage rest frequency, along with the
iontainment leak rate tests, .S adequate :- allow detection of leakage
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trends ~henever a bolted double-gasketed penetration is broken and remade, the
space between the gaskets is pressurized to determine that the seals are performing
oroperly. It is expected that the majority of the leakage from valves, penetrations
and seals would be into the reactor building. However, it {s possible that leakage
-nto other parts of the facility could occur. Such leakage paths that may affect
significantly the consequences of accidents are to be minimized.

“ertain isolation valves are tested bv pressurizing the volume between the inboard
ind outboard isolation valves. This results in conservative test results since the
‘nboard valve, if a globe valve. = ill be tested such that the test pressure is
cending to lifc the globe off its seac. Additionally, the measured leak rate for such
i test 1s conservativelv assigned zo both of the valves equally and not divided
cetveen the two

The main steam and feedwater tescable penetrations consist of a double lavered metal
Sellows The inboard high pressure side of the bellows is subjected to drywell
Pressure Therefore, cthe bellows is tested in its entirety when the drywell is
tested. The bellows lavers are -esred for the integrity of both layers bv
°ressurizing the void between the lavers to 5 Psig. Anv higher pressure could cause
permanent deformation. damage and possible rupctures of the bellows.

Surveillance requirements for integricv of the personnel air lock are specified in
Enclosure 1 (Exemption) to the letter. D. G. Eisenhut to J. M. Pilant, September
1982 hen the Personnel Air Lock Leakage Test is performed at a test pressure less
*han 38 psig, the measured leakage must be adjusted to reflect the expected leakage
at 38 psig. Equation A-3 of Enclosure 3 (Franklin Research Center Technical
Evaluation Report) to the letter, D. G. Eisenhut to J. M. Pilant, September 3, 1982,
defines the method of adjusctment.

The primarv containment pre-operational test pressures are based upon the calculated
Primarv containment pressure response in the event of a loss-of-coolant accident.
The peak drywell pressure would be about S8 psig which would rapidly reduce ro
29 psig following the pipe break. Following the pipe break, the suppression chamber
pressure rises to )7 psig, equalizes with drywell pressure and therefore rapidly
decavs with the drywell pressure decav. The design pressure of the drywell and
suppression chamber is 356 psig. 3ased on the calculated containment pressure
response discussed above, the primarv containment pPreoperational test pressure was
chnosen. Also, based on the pPrimaryv containment pressure response and the fact thar
the drywell and suppression chamber function as a unit, the primary containment will
°e tested as a unit racther than the individual components separately.

“he design basis loss-of-coolant accident was evaluated at the primary containment
Taximum allowable accident leak race of 0.635%/day at 58 psig. Calculations made bv
the NRC staff with leak rate and a standby gas treatment system filter efficiency of
‘0% for halogens and assuming the fission product release fractions stated in NRC
?egulatorv Guide 1.3, show that the maximum total whole body passing cloud dose :s
soout 1.0 REM and the maximum total :nvroid dose is about 12 REM at 1100 meters from
“ne stack over an exposure duration of two hours. The resultant doses reported are
~he maximum cthat would be expected in the unlikely event of a design basis
-0ss-of-coolant accident. These coses are also based on the assumption of no holdup
‘N the secondary containment resulting in a direct release of fission products froa
the primarv containment through the filters and stack to the environs. Therefore
“he specified primary containment .eak rate and filter efficiency are conservar:
‘MG Provice margin between expected o:f.site doses and 10 CFR 100 guidelines.

Ne water in the suppression chamber .: used tor cooling in the event of an accider
k. - 18 rot used for normal cperazion: :merefore. a daily
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trends. Whenever a bolted double-gasketed penetration is broken and remede, the
space between the gaskets is pressurized to determine that the seals are perform-
ing properly. It is expected that the majority of the leskage from valves, pene-
trations and seals would be into the reactor building. However, it is possible
that leaksge inte other parts of the facility could oceur. Such leakage paths
that mey affect significancly the consequences of accidents are to be minimized.

Table 3.7.4 identifies certain isolation valves that are tested by pressurizing
the volume betveen the inboard and outboard isolation valves. This results in
conservative test results since the inboard valve, if a globe valve, will be
tested such that the test pressure is tending to lift the g8lobe off its seat.
Additicnally, the measured leak rate for such a test is conservatively assigned
to both of the valves equally and not divided between the two.

The main steam and feedwater testable penetrations consist of a doublse laysred
setal bellows. The inboard high pressure side of the bellows is subjected to
drywell oressure. Therefore, the bellows is tested in its ‘ntirety when the
drywell is tested. The bellows layers are tested for the egrity of both
layers by pressurizing the void between the layers to § Psi. . Any highsr
pressure could cause permanent deformation, damage and possible ruptures of
the bellows.

Surveillance requirements for integrity of the personnel air lock are specified
in Enclosure | (Exemption) to the letter, D. G. Elsenhut to J. M. Pilanmt,
September 3, 1982. When the Personnel Air Lock Leakage Test i{s performed at a
test pressure less than 58 psig, the measured leakage must be adjusted to reflect
the expected leakage at 58 psig. Equation A-3 of Enclosure 3 (Franklin Researh
Center Technical Evaluation Report) to the letter, D. G. Eisenhut to J. M. Pilant,
September 1, 1982, defines the method of adjustment.

The primary containment pre-cperational test pressures are based upon the
calculated primary containment pressure response in the event of a logg~of~
coolant accident. The peak drywell pressure would be about 58 peig which
vould rapidly reduce to 29 psig following the pipe break. Following the

pipe break, the suppression chamber pressure rises to 27 peig, equalizes with
drywell pressure and therefore rapidly decays with the drywell pressurs decay.
The design pressure of the drywell and suppression chamber is 56 peig. Based
oo the calculated contaimment pressure response discussed above, the primary
containment preoperational test pressure vas chosen. Also, based on the
primary contaimment pressure response and the fact that the drywell and
suppression chamber function as a unit, the primary containment will be
tested as a unit rather than the individual components separately.

The design basis loss-of-coolant accident was evaluated at the primary con-
tainment maxisum allowable accident leak rate of 0.635%/day at 58 psig.
Calculacions made by the NRC staff with leak rate and a standby gas treat-
aent system filter efficiency of 202 for halogens and assuming the fission
product release fractions stated in NRC Regulatory Guide 1.3, show that the
naximusm total whole body passing cloud dose {s about 1.0 REM and the maximm
total thyroid dose is about 12 REM at 1100 meters from the stack over an
exposure duration of two hours. The resultant doses reported are the maximum
that would be expected in the unlikely event of a design -basis loss-of-coolant
accident. These doses are also based on the assumption of no holdup in the
secondary containment resulting in a direct release of fission products from
the primary containment through the filters and stack to the environs,
Therefore, the specified primary containment leak rate and filter efficiency
ire conservative and provide margin between expected off-site doses and

.0 CFR 100 guidelines.

The wvater In the suppression chamoer is used for cooling in the event
of am accident; {.e., it is not used for normal operation; therefore, a dailv
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vchock of the temperature and volume is adequate to assure that adequate heat removal
capability is presentc.

The interiors of the drywell and suppression chamber are painted to Prevent rusting.
The inspection of the paint during each major refueling oucage, approximately once per
year, assures the paint is intact. Experience with this type of paint at fossil fueled
generating stations indicates that the inspection interval is adequate.

The intent of Specification 3. 7.A.2.b is to reduce the probability of a LOCA occurrence
when the 24-inch purge and vent valves are open in series. Thess valves are normally
closed during power operation to minimize reliance on the valve operators to ensure
containment integrity. The requirements for Standby Gas is due to the damage the
filters would experience from excessive difference pressvre caused by a LOCA with the
24-inch exhaust valves open in series from the drywell or suppression chamber. This
specification does allow venting with the inboard exhaust bypass valve and the outboard
exhaust valve both open in series and the time does not count against the yearly limit.
The NRC has accepted the determination that due to the smail size of the bypass valve,
there is no chance of damage to the filters if a LOCA occurs while venting the
containment through the bypass with a SBGT system on line. The term "calendar year"
is a period of time beginning on January 1 and ending on December 31 for each numbered
year.

J7A3 &4 and 4.7.A.3 84 VACUUM BREAKERS

The purpose of the vacuua relief valves is to equalize the pressure between the drywell
and suppression chamber and reactor building so that the structural integrity of the
containment is maintained. The vacuum relief system from the pressure suppression
chamber to reactor building consists of two 100% vacuum relief breakers (2 parallel
sets of 2 valves in series). Operation of either system will maintain a pressure
differential of less than 2 psi, the external design pressure. One valve may be out
of service for repairs for a period of 7 days. If repairs cannot be completed within
7 days the reactor coolant System is brought to a condition where vacuum relief is no
longer required.

The capacity of the 12 drywell vacuum relief valves are sized to limit the pressure
differential between the suppression chamber and drywell during post-accident dry-well
cooling operations to well under the design limit of 2 psi. They are sized on the
basis of the Bodega Bay pressure suppression system tests. The ASME Boiler and
Pressure Vessel Code, Section III. Subsection B, for this vessel allows a 2 psi
differential; therefore, with three vacuum relief valves secured in the closed position
and 9 operable valves, containment integrity is not impaired.

» 7 AS and 4.7.A.5 QXYGEN CONCENTRATION

Safety Guide 7 assumptions for Metal-Water reaction result in hydrogen concentration
‘n excess of che Safety Cuide 7 flammability 1limic. By keeping the oxygen
concentration less than 4% by volume the requirements of Safety Guide 7 are satisfied

“he occurrence of Primary svstem leakage following a major refueling outage or other
scheduled shutdown is much more probable than the occurrence of the loss-of-coolant
accident upon which the specified oxygen concentration limit is based. Permitting
iccess to the drvwell for leak inspections during a startup is judged prudent in terms
f the added plant safety offered without significantly reducing the margin of safety
‘hus. o preclude the possibility of starting the reactor and operating for extendeda
reriod of time with significant leaks in -he Primary system is at or near rate.:
Perating temperature and pressure ~he lL-hour period to provide inerting is judge::
@ e sutficient :2 perform the -eak .nspect:on and establish the required Ooxyge
orcentration
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The primary containment is normally slightly pressurized during periods of reactor
operacion. Nitrogen used for inerting could leak out of the containment but air
could not leak in to increase oxygen concentration. Once the containment is filled
#ith nitrogen to the required concentration, no monitoring of oxXygen concentration
is necessary. However, at least twice a week the oxygen concentration will be

dectermined as added assurance.

The 500 gallon conservative limit on the nitrogen storage tank assures that adequate
time is available to get the tank refilled assuming normal plant operation. The
estimated maximum makeup rate is 1500 SCFD which would require about 160 gallons for
4 10 day makeup requirement. The normal leak rate should be about 200 SCFD.

3 7.4.6447.A.6 LOW-LOW SET RELIEF FUNCTION

The low-low set relief Jogic is an automatic safety relief valve (SRV) control system
designed to mitigate the postulated thrust load concern of subsequent actuations of
SRV's during certain transients (such as inadvertent MSIV closure) and small and
:ntermediate break loss-of-coolant accident (LOCA) events. The setpoints used in
Section 1.7 .A.6.b are based upon a minimum blowdown ranges to provide adequate time
becween valve actuations to allow the SRV discharge line high vater leg to clear.
coupled with :consideration of inscrument inaccuracy and the main steam isolation

valve isolation se-point.

The as-found setpoint for NBI-PS-51A, the pressure switch controlling the opening of
RV-71D, must be < 10.0 psig. The as-found closing setpoint for NBI-PS-S51B must be
at least 90 psig less than 51A, and must be 2 850 psig. The as-found setpoint for
NBI-PS-51C, pressure switch controlling the opening of RV-71F must be S 1050 psig.
The as-found closing secpoint for NBI-PS-51D must be at least 90 psig below 51C, and
must be 2 850 psig. This ensures that the analytical upper limit for the opening
setpoint (1050 psig), the analytical lower limit on the closi setpoint (850 psig)
and the analytical limit on the blowdown range (2 90 psig) for the Low-Low Set Relief
Function are not exceeded. Although the specified instrument setpoint tolerance is
t 20 psig, an inscrument drift or * 25 psig was used in the analysic to ensure
adequate margin in determining the valve opening and closing setpoints. The opening
setpoint is set such that, if both the lowest set non-LLS S/RV and the highest sec
of the two LLS S/RVs drift 25 psig in the worst case directions, the LLS S/RVs will
still control subsequent S/EV actuations. Likewise, the clesing secpoint is set :o
ensure the LLS S/RV closing secpoint remains above the MSIV low pressure trip. The
90 psig blowdown provides adequate energy release from the vessel to ensure time for
the wvater leg to clear between subsequent S/RV actuations.

7.8 & 3.7.C SIANDBY CAS TREAIMENT SYSTEM AND SECONDARY CONTAINMENT

The secondary containment is designed to wminimize any ground level release o
radicactive materials which might result from a sarious accident. The reactor
building provides secondary containment during reactor operation when the drywell .s
sealed and in service. The reactor building provides primary containment when :he
reactor is shut down and the drywell is open, as during refueling. Because rre
secondary containment i{s an integral part of the complete containment systea
secondary containment is required at all times that pPrimary containment is requires
as well as during refueling, and during movement of loads which could potential.
damage irradiated fuel in the secondarv containment. Secondary containment mav -
broken for short periods of time to allow access to the reactor building roof
perform necessary inspections and maintenance.

The Standby Gas Treatment System consists of two, distinct subsystems. o..
containing one exhaust fan and associated filter train, which is designed to fi| .
and exhaust the reactor building atmosphere to the stack during secondary containme:
.soiation conditions. Both Standbvy GCas Treatment System fans are designec
automatically start upon containment :solation and to meintain the reactor buil:
pressure to the design negative pressure so -hat all leakage should be in-leaxa.-
Should one subsvstem fail zo start. :he redundant subsystem is designed to -
automatically fach of the two fans nas 100 percent capacity.

s
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High efficiency particulate absolute (HEPA) filters are installed befors and after
the charcoal adsorbers to minimize potential release of particulates to the
environment and to prevent clogging of the iodine adsorbers. The charcoal adsorbers
are installed to reduce the potential release of radioiodine to the enviromment. The
in-place test resuits should indicate a system leak tightness of less than 1 percent
bypass leakage for the charcoal adsorbers and HEPA filters. The laboratory carbon
sample test results should indicate a radiocactive methyl iodide removal efficiency
of ut least 99 percent for expected accident conditions. If the performance of the
HEPA filters and charcoal adsorbers are as specified, the resulting doses will be
less than che 10 CFR 100 guidelines for the accidents analyzed.

Only one of the two Standby Cas Treatment subsystems is needed to cleanup the reactor
building atmesphere upon containment isolation. If one subsystem is found to be
inoperable, there is no immediate threat to the containment system performance and
reactor operation or refueling operation may continue while repairs are being made.
If both subsystems are inoperable, tlie plant is brought to a condition where the
Standby Cas Treatment System is not required.

B &4.7.C BASES

Standby Cas Treacment System and Secondary Containment

Initiacs “actor building isolation and-operation of the Standby Gas Treatment
System t. asaintain act least a 1/4 inch of water vacuum within the secondary
containment provides an adequate test of the operation of the reactor building
isolation valves, leak tightness of the reactor building and performance of the
Standby Cas Treatment System. Functionally testing the initiating sensors and
associated trip channels demonstrates the capability for automatic actuation.
Periodic testing gives sufficient confidence of reactor building integrity and
Standby Cas Treatment System performance capabilicy.

Pressure drep across the combined HEPA filters and charcoal adsorbers of less than
6 inches of water at the system design flow rate will indicate that the filters and
adsorbers are not clogged by excessive amounts of foreign matter. A 7.8 kv heacer
is capable of maintaining relative humidity below 70%. Heater capacity and pressure
drop should be determined at least once per operating cycle to show system
performance capabilicy.

The frequency of tests and sample analysis are necessary to show that the HEPA
filters and charcoal adsorbers can perform as evaluated. Tests of the charcoal
adsorbers with halogenated hydrocarbon refrigerant shall be performed in accordance
with ANSI N510-1980. The test canisters that are installed with the adsorber trays
should be used for the charcoal adsorber efficiency test. Each sample should be ac
least two inches in diameter and a length equal to the thickness of the bed. If test
results are unacceptable, all adsorbent in the system shall be replaced
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“ith an adsorbent qualified 4ccording o Table 3.1 of ANsI N509-1980. The
replacement tray for the adsorber trav removed for the test should meet the same
adsorbent quality. Tests of the HEPA filcers with DOP aerosol shall be Performed in
dccordance to ANSI N510-1980. Any filcers found defective shal) be replaced with
filters qualified Pursuanc to Regulatory Position €C.3.4. of Rogula:ory Cuide 1.52,
Revision 2, March. 1978.

All elements of the hester should be demonstrated to be functional and operable
during the test of heater capacity. Operation of the heaters will prevent moisture
buildup in the filters and adsorber system.

~ith doors closed and fan in operation, pop aerosol shall be Sprayed éxternally along
the full linear Periphery of each respective door ro check the gasket seg). Any
detection of DOP in the fan exhaust shall be considered 4N unacceptable test resulc
ind the gaskets fepaired and test repeared.

'f svstem drains are present in the filcer/adsorbcr banks loop-seals mUsSt be used
“i1th adequate wacer level to prevent by-pass leakage from the banks .

‘f significant painting, fire or chemical release occurs such that the HEPA filter
°t charcoal adsorber could become contaminated from the fumes, chemicals or foreign
material. the same Cests and sample analysis shall be Performed as required for
Jperational use. The determinacion of significance shall be made by the operator on
duty at the time of the incidenc. Knowledgeable staff members should be consulted
pPrior to making this determinacion.

Demonscration of the automacic initiation capability and operabilicy of filcer
cooling is necessary to assure System performance Capabilicy. 1f one Standby Gas
Treatment subsystem ig inoperable, the operable subsystem’s operabilicy ig verified
daily. This substantiates the availability of the operable subsystem and thus
Feactor operation or refueling operation can continue for 3 limiced period of time

37D &4.7.D BASES

Primary Containment Isolation Valves

Double isolaticg valves are Provided on lineg Penetrating the Primary containment and
°Pen to the free space of the containment. Closure of one of the valves in each line
would be sufficienc to maintain the integrity of the pressure suppression system
Automatic initiation jig required to minimize the petential leakage Paths from the
containment in the event of a loss-of-coolant accident,

The maximum closure times for the dutomatic isolation valves of the primarvy
ontainment and Feactor vessgel] isolation control system have been selected in
consideration of the design istent to prevent core uncovering following Pipe breaks
outside the Primary containment and the need to contain released fission pProduces
followin; Pipe breaks inside the Primary containment .

“hese valves are highly reliable "ave a low service requiresent, and MOSt are
“ormallv closed The ‘fltiating sensors ind associated trin, channels are al:
necked :o demonstrace rhe capabilizv sor automacic isolation. The test interval
‘hie per operating cvcle for dutomacic initiation
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results in a failure probability of 1.1 x 10‘7 that a line will not isolate.
More frequent testing for valve operability results in a greater assurance that the
valve will be operable when needed.

In order to assure that the doses that may result from a steam line break do not exceed
the 10CFRL00 guidelines, it is necessary that no fusl rod perforation resulting from
the accident occur prior to closure of the main steam line isolation valves. Analyses
indicate that fuel rod cladding perforations would be avoided for main steam valve
closure times, including instrument delay, as long as 10.5 seconds. The primary
containment is penetrated by seversl small diameter instrument lines cormected to the
feactor coolant system. Each instrument line contains a 0.25 inch restricting orifire
inside the primary containment and an excess flow check valve outside the primary
containment. A program for periodic testing and examination of the excess flow check

valves is performed as follows:

5. Vessel at pressure sufficient to actuate valves. This could be at time of vessel
hydro following a refueling outage.

2. Isolate sensing line from its instrument at the instrument manifold.

3. Provide means for observing and collecting the instrument drain or vent valve
flow.

4, Open vent or drain valve.
a. Observe flow cessation and any leskage rate.
b. Reset valve after test completion.

5. The head seal leak detection line cannot be tested in this manner. This valve

will not be exposed to primary system pressure except under unlikely conditions
of seal failure where it could be partially pressurized to reactor pressure
Any leakage path is restricted at the source and therefore this valve need not
be tested. This valve is in a sensing line that is not safety related.

6. Valves will be accepted if a marked decrease in flow rate is observed and the
leakage rate is acceptable.

The operators for containment vent/purge valves PC-230MV, PC-231MV, PC-232MV, and
PC-233MV have devices in place to limit the maximum opening angle to 60 degrees. This
has been done to ensure these valves are able to close against the maximum differential

pressure expected to occur during a design basis LOCA.

- .84 05/1°
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: APPENDIX A
PRESSURE INTEGRITY OF PIPING AND EQUIPMENT PRESSURE PARTS

1.0 SCOPE "

This- appendix provides additional information pertinent to the
preceding sections concerning the pressure integrity of piping and equipment
parts.

Piping and equipment pressure parts are classified according to service
and location. The design, fabrication, inspection, and testing requirements
which are defined for the equipment of each classification assure the proper
pressure integrity. This Appendix describez the requirements in effect at the
time of the original installation of the piping and equipment pressure parts,
The evolution of industry codes and standards, regulatory requirements,
fabrication, testing, and erection procedures; and supplementary requirements has
resulted in parts of these requirements being suprrseded. The new requirements
generally result in an improvement in quality and overall margine over the
original requirement. Upgrades or replacement of piping and equipment pressure
parts are performed to these new requirements provided the safety design bases
described in the USAR are maintained. '

For the purpose of this appendix, the pressure boundary of the process
fluid includes but is not necessarily limited to: branch outlet nozzles or
nipples, instrument wells, reservoirs, pump casing closures, blind flanges and
similar pressure closures, studs, nuts and fasteners in flanged joints between
pressure parts and bodies and pressure parts of {n-line components such as traps
and strainers,

Specifically excluded from the scope of this appendix are pressure
parts such as vessels and heat exchangers or any components which are within the
scope of the ASME Pressure Vessel Code, Section III and VIII; and nonpressure
parts such as pump motors, shafts, seals, impellers, wear rings, valve stems,
gland followers, seat rings, guides, yokes, and operators; any nonmetallic
material such as packing and gaskets; fasteners not in pressure part joints such
as yoke studs and gland follower studs; and vashers of any kind,

1.1 Codes and Specifications

The piping and equipment pressure parts in this station are designed,
fabricated, inspected, and tested in accordance with recognized industrial codes
and specifications. In some cases supplementary requirements are applied to
increase safety and operational reliability. The application of the industrial
codes and specifications is defined in this appendix as well as the application
of the supplementary requirements. Where conflicts occur between the industrial
codes and specifications and the supplementary requirements, the supplementary
requirements take precedence.

United States of America Standards (USAS) referenced herein have been
superceded by ANSI standards. The edition of the USA standards in effect when
bids were made for supplying and installing piping was:

USAS-B31.1.0 - Power Piping (1967)
USAS-B31.7 - Nuclear Power Piping (Feb. 1968) w/
Draft and Errata (June 1968)
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2.0 CLASSIFICATION OF PIPING AND EQUIPMENT PRESSURE PARTS

For the purpose of identification and association of requirements, piping
and equipment pressure parts are classified in accordance with one of two basic
principles.

7 | GE Company Classification and Pressure Intcgrit! Requirements

Class A Piping and equipment pressure parts which cannot be isolated
from the reactor vessel.

Class B Piping and equipment pPressure parts, which can be isolated
from the reactor vessel by only a single isolation valve.

Class C Piping and equipment pressure parts other than included in
Classes A and B, for a high integrity system.

Class D Fiping and equipment pressure parts which serve as an exten-
sion of containment and which operate at either pressures
greater than 150 psig or temperatures greater tham 2120F,

Class E Piping and equipment pressure parts which serve as an exten-
sion of containment and which Operate at pressures equal to
or less than 150 psig or temperatures equal to or less than
212°F,

Class F Piping and equipment pressure parts which transport fibrous
or particulate materials such as resins or filter aids and
which operate at pressures equal to or less thaan 150 psig
and temperatures equal to ¢r less than 212°F.

Class G Piping and equipment pressure parts used for acids in concen-
trations of 60 to 100 percent at ambien’ temperatures or
caustics in concentrations of 50 percent or less at tempera-
tures less than 150°F,

Class H Piping and equipment pPressure parts used for acids is con-
centrations of 10 percent or less.

Class L Piping and equipment preasure parts which require materials
considerations to maintain deionized wvater purity.

Class M Power piping and equipment pressure parts not otherwise class~
ified and which are considered within the scope of USAS
831.1.0, Code for Power Piping.

Class N Miscellaneous piping and equipment not otherwise classified
and not considered within the scope of USAS B31.1.0, Code for
Power Piping.

2.2 Engineer - Constructor's Classification and Definition of Piping and In-
Line Pressure Parts

A=2-]1
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For this project, all piping systems or subsystems and all in~line pres~
sure parts are {unctionally classified as IN, IIN, IIIN, or IVP, and seismically
classified as IS or 11S.

2.2:% Functional Piping and Equipment Pressure Part Claloificatigg!

1. Class IN nuclear piping and in-line pressure parts are those, whose
loss or failure could cause or increase the severity of a nucleas. incident.

2. Class IIN nuclear piping and in-line pressure parts ars those, whose
loss or failure could caus~ a hazard to plant personnel, but would represent no
hazard to the public.

3. Class IIIN nuclear piping and in-line pressure parts, are those that
normally would be Class IIN, except that the operating pressure does not exceed
150 psig and the operating temperature is below 2120F,

4. Class IVP power piping and in-line pressure parts are those, which
are ccnventional steam and service piping and equipment pressure parts.

2.2.2 Seismic Piping Classifications

1. Class IS seismic piping and in-line pressure parts are those, whose
failure would cause significant release of radioactivity or which are vital to a
safe shutdown of the plant and removal of decay and sensible heat.

2. Class IIS seismic piping and in-line pressure parts are those, which
may be essential to the operation of the station, but which are not essential to
a safe shutdown.

2.3 Tabulation of Classification Equivalencies
Classification in Accordance with Definitions of:
GE Company Engineer-Constructor
A and 5 IN/18
Cand D IIN/IS and IIN/IIS
E and F ITIN/IS and IIIN/IIS
2.4 Engineer-Constructor's Classification and Definitiomn of Equipment

Equipment is classifjed by seismic requirements as follows:
l. Class I equipment is that whose failure would cause significant re-

lease of radicactivity or which is vital to a safe shutdown of the plant and remov-
al of decay and sensible heat.
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he operation
v of the stationm, but which is not essential to a safe shutdown.



3.0 DESIGN REQUIREMENTS
3.1 Piping Desi

All piping is designed in accordance with USAS B31.1.0, "Power Piping".
Class IN/IS piping is also designed to meet the requirements of Appendix C which
outlines loading criteria to be met for high reliability for Piping designed to
rational strees analysis techniques. All other Class IS piping is designed to
meet the supplementary requirements included in this ippendix, Subsection A-3.1.1.
The terms utilized in this Subsection A-3.1 are either defined in the text, or per-
tain to definitions of USAS B31.1.0. Selection of design earthquakes is discussed
‘1n Appendix A of the Cooper Nuclear Station PSAR.

3:1.1 Analysis
3.1.1.2 Primary Stresses (Sp)

Primary stresses are as follows:

1. Circumferential Primary Stress (SR)
Circumferential primary stresses are below the allowable stress (Sh) at the design
pressure and temperature.

2. Longitudinal Primary Stresses (SL)
The following loads are considered as producing longitudinal primary stresses:
internal or external pressures; weight loads including valves, insulation, fluids,
and equipment; hanger lcads; static eéxternal loads and reactions; and the inertia
load portion of seismic loads.

When the seismic load is due to the maximum probable earthquake
(0.1g), the vectorial combination of all longitudinal primary stresses (8y) does
not exceed 1.2 times the allowable stress (Sy).

When the seismic load is due to the hypothetical maximum possible
earthquake (0.20g), the vectorial combination of all longitudinal primary stresses
does not exceed 1.8 times the allowable stress (S,).

3.1.1.2 Secondary Stresses (s!)

Secondary stresses are determined by use of the maximum shearing stress

T Max = 1/2 \A2 + 452, = 1/ Sgr
Sg -\42 + 482}

(See USAS B31.1.0)

’thoory.

where,

The following loads are considered in determining longitudinal secondary
stresses: (a) thermal expansion of piping, (b) movement of attachments due to ther-
mal expansion, (c) forces applied by other Piping systems as a result of their expan-
sion, (d) any variations in pipe hanger loads resulting from expansion of the systenm,

A-3-1
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5.0 FABRICATION AND INSTALLATION REQUIREMENTS

n'brlut:lon and erection of piping and equipment pressure parts are in
accordance with USAS B31.1.0, "Power Piping"”, and the supplementary requirements in
schedules FIN, FIIN, FIIIN, and FIVP included herein. These schedules are applied

as follows:

Piping and Equipment Fabrication and
Pressure Parts Classification Erection Schedules
IN FIN
1IN FIIN
IIIN FIIIN
ivp FIVP
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6.0 TESTING AND INSPECTION REQUIREMENTS

Tcnitu. and inspection of ptpin’ and equipment pressure parts are in ac~-

cordance with USAS B31,1.0, "Power Piping"” and the supplementary requirements in
schedules TIN, TIIN, TIIIN, and TIVP included herein. These schedules are applied
as follows:

Piping and Equipment Inspection and
Pressure Parts Classification Test Schedule
IN TIN
IIN TIIN
IIIN TIIIN
Ivp TIVP

6.1

n1sl Radio.tnghz
6.1.1.1 Welds

Methods, Techniques and Acceptance Standards

The radiography of welds, including acceptability standards, are in ac~
cordance with the following:

Classification Criteria & Acceptance Standards

IN & IIN ASME Boiler and Pressure Vessel Code,
Section III, Paragraph N-624

ITIN & IVP ASME B&PV Code, Section I, para. PW-51
and Section VIII, para. VW-51 (a through
k).

8.1.2.2 Castings

Methods and Techniques

The radiography of castings employ methods and techniques in accordance
with ASTM E94, "Tentative Recommended Practices for Radiographic Testing", to the
quality level in accordance with ASTM E142, "Standard Method for Controlling Qual-
ity of Radiographic Testing".

Acceptance Standards

Discontinuities are judged by comparison with ASTM E71, E186, and E280
as appropriate for section thickness. Discontinuity types A through C of severity
level 2 are acceptable; discontinuity types beyond C are not acceptable.

6.1.2 Ultrasonic Testing

Ultrasonic examination of forgings in Class IN and IIN systems is done
in accordance with the following:
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6.1.2.1 Ultrasonic Examination

Ultrasonic examination of pipe, plate and forgings shall be performed,
and acceptance standarde shall comply with the following applicable specifications:

(a) Pipe, (Seamless) ASTM E213. Ultrasonic inspection of pipe and tubing
for longitudinal discomtinuities.

{b) Pipe Welded Without Filler Metal, ASTM E273. Ultrasomic inspection
of longitudinal and spiral welds of welded pipe and tubing.

(c) Forgings, Bars, Bolting Materials and Plate, ASTM A388. Ultrasonic
testing and inspection of heavy steel forging. In examination of plate or bars
where the words "forging" or "forgings" appear they are considered to mean plate
or bar material.

6.1.2.2 Normal Beam Examination General Acceptance Standards

The materials shall be considered unacceptable based on the following
test indications unless eliminated or repaired:

(a) Indications of discontinuities in the material that produce a com-
plete loss of back reflection not associated with the geometric configuration of
the piece. (Complete loss in back reflection is assumed vhen the back reflection
falls below 5 percent of full screen height.)

(b) Traveling indications of discontinuities 10 percent or more of the
back reflection. (A traveling indication is defined as an indication which dis-
plays sweep movement of the oscilloscope pattern at a relatively constant amplitude
as the search unit is moved along the part being examined.)

6.1.3 Ligquid Penetrant Testing

Methods, techniques and acceptance standards for liquid penetrant testing
are in accordance with the following:

Classification Criteria & Acceptance Standards 1

1965 o Addamde Toen i dor e

IN, IIN, IIIN ASME - Section IlI, Paragraph N-627 or
ASME B&PV Code

6.1.4 Magnetic Particle Testing

Methods, techniques and acceptance standards for magnetic particle test-
ing are in accordance with the following:
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Clagssification : Criteria & Acceptance Stanlards

IN, IIN, ITIN ASME Section III, Paragraph N-626, Paragraph
1-724 for pipe and fittings.

VP ASME B&PV Code, Section VIII, Appendix VI
on MS-1, RF-] systems and 202 random testing
on IS (seismic) portion of RCC-1 system.

6.1.5 Hydrostatic Testing

Hydrostatic tests cf piping and equipment pressure parts are conducted in
accordance with the following:

Clasgification Criteria & Acceptance Standards

IN, IIN USAS B31.1.0 and the applicable sections of other
IIIN, IVP published piping codes referenced in ASME Section
IIT and applicable to nuclear power piping.
USAS B31.1.0, "Sectiom 137".

6.2 Personnel Qualification Requirements

(Pressure containing components in General Electric BWR System Classifi-
cations A, B, C, D, E, and F.) The manufacturer of pressure containing components
shall be responsible to ensure that personnel who perform nondestructive examina-
tions of pressure containing components meet the qualification requirements of
Appendix IX, Paragraph IX-325, Section III of the ASME Boiler and Pressure Vessel
Code. This shall apply to both the manufacturer's own employees and those of his
subvendors.
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8.0 FABRICATION AND ERECTION SCHEDULE FIN & FIIN
M
Paragraphs apply to both Schedule FIN and FIIN ualess noted othervise:

8.1 Welding- .

Welding of piping and equipment pressure parts is accomplished according
to the following requirements:

8.1.1 Qualification

All welding, including fillet, seal, repair, and attachment welds, is
performed in accordance with written welding procedures. Procedure qualification
and welder performance qualification are in accordance with Section IX of the ASME
Boiler and Pressure Vessel Code.

8.1.2 Qualification Records

Qualification records and application of welder's identification symbols
are in accordance with Section 127.6 of USAS B31.1.0.

8.1.3 Butt Joints

Joint design and welding procedures for longitudinal and girth buct
joints larger than 2 inches in nominal pipe size are in accordance with General
Electric Dwg. 209A4280.

8.1.4 Branch Connections

Branch connections are made using fittings to USAS B16.9,

8.1.5 Socket Welds

Socket welds are employed for nominal pipe size 2 inches and smaller and
are in accordance with USAS B31.1.0, Paragraph 127.4.4.

8.1.6 Al tachment Welds

Attachment of nonpressure-containing parts (such as supports and hangers)
to pressure-comtaining components shall be by full penetration welds with inspection,
heat treatment and welding per requirements for butt welds.

8.1.2 Fabrication Reinforcement for Openings

Reinforcement is in accordance with the requirements of the applicable
sections of published piping codes referenced in ASME Section III applicable to
nuclear piping systems.

8.1.8 Welding Procedures and Processes(l)

(1) See Subsection A-8.8.1 on specific limitations on welding austenitic stainless
steel.
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1. Welding procedures

2. Repair procedures

3. Heat treatment procedures

4. Cleaning procedures

5. Quality Assurance Control Plan (as specified in Appendix D)

8.9 Ingpection and Teotig.

Inspection and testing of piping and equipment pressure parts, including
completed welds, assemblies, and subassemblies, is performed as shown in the appli-
cable schedule for the specific classification of Piping and equipment pressure
parts (see Subsectiom A-6.0).
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13.0 INSPECTION AND TESTING SCHEDULE TIN

Refer to Subsecticn A-6.0 for application of this schedule and for
test methods, techniques, and acceptance standards.

13.1  Certiffcation

The manufacturer of the materials or components certifies that the require-
ments for which he is responsible, including those of this appendix as well as
those of the specific material specification, are fully satisfied.

13.2 Hydrostatic Tests

Piping and equipment pressure parts are hydrostatically tested. If any
repairs are made, the piping or equipment pressure part is “ecested. If any omis~
sions or modifications of the test requirement are made, t}e deviation is shown
valid before approval. ]

13.3 Nondestructive Testing

13.3:1 Welds

Girth and longitudinal prassure containing complete penetration groove
butt welds are 100X examined by radiography. Accessible surfaces of the weld and
adjacent base metal are examined by either liquid pemetrant or magnetic particle

methods.

Fillet welds, socket welds, and nonpressure containing attachment welds
such as supports, lugs, anchors, and guides are examined on all sccessible surfaces
by either liquid penetrant or magnetic particle methods. Radiography is not re-
quired.

Welds attaching branch connections larger than 4 inches in pipe size are
100X examined by radiography, and accessible surfaces of the weld and adjacent
base metal are examined by either liquid penetrant or magnetic particle methods.
Welds attaching branch connections & inches and smaller are examined by either
liquid penetrant or magnetic particle methods on the accessible surfaces of the
weld and adjacent base metal.

Ultrasonic examination is performed whenever required in accordance with
Subsection A-6,1.2.

13.3.2 Double-Welded Joints

The back of the first side welded shall be ground or chipped to sound
metal and visually inspected prior to welding the second side.

13.3.3 Castings

Castings for pressure containing components larger than 4 inches are 1007%
examined by radiography and all accessible surfaces, including machined surfaces

A-13-1



~

p—

CNS

, and castings 4 inches and smaller are examined by either the magnetic particle or

the liquid penetrant method.

13.3.4 Forgings

Forgings for pressure containing components over 4 inches nominal dia-
meter are examined in the finished condition by ultrasonic inspection; components
4 inches and smaller on all accessible surfaces including machined surfaces, by
either the liquid penetrant or the magnetic particle method.

13.4 Submittals

Approval 1is required for the following inspection and test procedures:

1. Radiography

2. Ultrasonic testing

3. Liquid penetrant testing
4. Magnetic particle testing
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14.0 INSPECTION AND TESTING SCHEDULE TIIN

Refer to Subsection A-6.0 for application of this schedule and for test
methods, techniques and acceptance standards.

14.1 Certification

The manufacturer of the materials or components certifies that the require-
ments for which Le is respousible including those included in this appendix as well
as those of the specific material specification, are fully satisfied.

14.2 Hydrostatic Tests

Piping and equipment pressure parts are hydrostatically tested. If any
repairs are made, the piping or equipment pressure part is retested. If any omis-
sions or modifications of the test requirement are made, the deviation is shown
valid before approval.

14.3 Nondestructive Testing

14.3.1 Welds

Girth and longitudinal pressure containing complete penetration groove
butt welds are 1002 examined by radiography.

Fillet welds, socket welds, and nonpressure-containing attachment welds
such as supports, lugs, anchors, and guides are examined on all accessible surfaces
by either the liquid penetrant or the magnetic particle method. Radiography is not
required.

Welds attaching branch comnections larger than 4 inches in pipe size are
1002 examined by radiography, except where configuration does not permit effective
radiography; then the root znd final pass is examined by liquid penetrant or mag-
netic particle methods.

Accessible surfaces ot the weld and adjacent base metal of brunch connec-
tions 4 inches and less ia pipe size are examined by either the liquid penetrant or
the magnetic particle method.

Ultrasonic examination is not required.

14.3.1.1 Double-Welded Joints

The back of the first side welded is ground or chipped to sound metal
and visually inspected prior to welding the second side.

16.3.2 Castings

Castings for pressure containing components larger than 4 inches are 1002
examined by radiography and in the finished condition on all accessible machined
surfaces by either the liquid penetrant or the magnetic particle method.
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Castings for pressure containing components 4 inches nominal size and
smaller do not require special non-destructive testing beyond non-destructive test-
ing per materials specification.

14.3.3  Forgings-

Forgings for pressure containing components larger than 4 inch~s in nomi-
nal pipe size are examired in the finished condition on all accessible surfaces
including machined 2u:faces by aither the liquid penetrant or the magnetic particle
method.

1.6 schmiteale
Approval is required for the foliowing inspection and test procedures:

+ Radiography

+ Ultrasonic testing

Liquid penetrant testing
Magnetic particle tescing

& W N e
.
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APPENDIX F

CONFORMANCE TO AEC GENERAL DESIGN CRITERIA

SUMMARY DESCRIPTION

CRITERION CONFORMANCE
s.1

2.

2.

1o
-

"~
. »

2
3

o

Group I == Overall Plant Requirements (Criteria 1-3)
Group II -~ Protection by Multiple Fission Barriers
(Criteria 6-10)

Group II1 == Nuclear and Radiation Controls

(Criteria 11-18)

Group IV == Reliability and Testability of Protection
Systems (Criteria 19-26)

Group V =-- Reactivity Comtrol (Criteria 27-32)

Group VI -~ Reactor Coclant Pressure Boundary (Criteria
33-36)

Group VII -- Engineered Safety Features (Criteria 37-65)
2.7.1 General Requirements for Engineered Safety
Features (Criteria 37-43)

2 Emergency Core Cooling Systems (Criteria 44-48)
3 Containment (Criteria 49-57)

.4 Contaioment Pressure Reducing Systems

S5 Air Cleanup Systems

p VIII -~ Fuel and Waste Storage Systems (Criteria 66-69)
Group IX == Plant Effluents (Criteriom 70)

F=2-11
F=2-12
F=2-13)
F-2-15
F-2-16
F=2-16
F=-2~-18



APPENDIX F

CONFORMANCE TO AEC GENERAL DES)GN CRITERIA

1.0 SUMMARY DESCRIPTION

The proposed 70 General Design Criteria for Nuclear Power Plant Construc~
tion Permits were issued in July of 1967 to serve as a guide in the establishment
of design criteria and bases for the design and construction of a nuclear power
station. It is the purpose of this appendix to show that the design and construc-
tion of the Cooper Nuclear Station has been performed in accordance with these gen-
eral design criteria.

[t should be recognized that these criteria, which appeared in the July
11, 1967 issue of the Federal Register, were issued in order to secure comments
from the nuclear industry, and at that time had not yet been adopted as regulatorv
requirements. It was anticipated that revisions and clarifications would take
slace prior to such adoption. The comparison which follows is presented to show
that the concerns expresced bv those criteria, as interpreted by the applicant,
nave been fullv considered in the design of the station.

“he method of presentation is to consider the criteria in nine groups.
The .rouping of the criteria is that given in the above referenced draft. For each
aroup. « statement of the applicant's then current understanding of the intent of
the criteria in the group is given along with discussion of conformance which is
applicable to all of the criteria within the group. Each criterion in the group
is then discussed as necessary to enlarge upon the general statements and a list
oo references where the subject material of the individual criterion is found in
the -riginal CNS-5AR is presented. The statements of the criteria are not presented
but are referenced bv number to the criteria statements presented in the July 11,
1967 Federal Register.

The Zcllowing discussion was extracted directly from the original FSAR
4nd left in its original form for historical purposes.

Fel-l
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2.0 CRITERION CONFORMANCE

Croup I -~ Overall Plant Reguirements (Criteria 1-5)

The purpose of these criteria is to insure that those systems and compon-
ents of the station which have a vital role in the prevention or mitigation of con-
sequences of accidents affecting public health and safety are designed and construc~-
ted to high quality standards which include consideration of natural phenomena and
fire. Also, there must be sufficient surveillance and record keeping during fab-
rication and construction to ensure that these high quality standards have been met.
As the station consists of a single nuclear plant, Criterion 4, Sharing of Systems,
is not applicable. It will be seen that the concerns of these criteria have been
properly considered throughout the design of the station.

Criterion 1 == Qualitz Standards

A thorough quality assurance program has been undertaken during design
ana construction of the station to ensure that highest quality standards were used.
Applicavle codes were used where thev were sufficient and more stringent require~
ments were placed on the design, where available codes were not sufficient. The
juality assurance program is presented in Appendix D. The description of the
various rystems and components includes the codes and standards that are met in the
Jesign and their adequacy.

L
-

References: Subsections I-5, I-10, III-2 through III-8, IV-1 through
[V-8, VII-Z through VII-5, Sections V, VI, VIII, and Appendix D.

Criterion 2 -~ Performance Standards

Conformance to the structural loading criteria presented in Appendix C
insures that those systems and components affected by this criterion are designed
and built to withstand the forces that might be imposed by the occurrence of the
various natural phenomena mentioned in che criterion, and this presents no risk to
the health and safety of the public. The phenomena considered and margins of safety

are also given.

References: Subsections I-5, XII-2 and Appendix C.

Criterion } -~ Fire Protection

As described in Subsection X~9, the materials and layout used in the
stacion design have been chosen to minimize the possibility and to mitigate the
effects of fire. Sufficient fire protection equipment is provided in the unlikelv
event of a fire, and in no case will the ability of the station toc be shutdown be

compromised by fire.
References: Subsection X-9, Section XII.

Criterion 5 -- Records Requirement

Complete records of the as-built design of the station, changes during
operation and quality assurance records will be maintained throughout the life of

the station.
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References: Subsection XIII-8, XIII~9, and Appendix D.
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Group II -- Protection by Multiple Fission Barriers (Criteria 6-10)

Conformance to these criteria assures, through proper design, that the
station has been provided with multiple barriers against the release of, or means
for, the mitigation of the consequences of the release of fission products to the
environs J4nd that these barriers remain intact during abnormal operational tran-
sients. These criteria also provide for pProper containment and barrier against the
release of fission products in the event of design basis accidents.

To provide the required protection, the reactor design provides six means
of containing, preventing, or mitigating the release of fission products. These
are: the fuel barrier consisting of highly compacted U0, fuel sealed in high in-
tegrity Zircaloy cladding, the nuclear process system, tgo primary containment,
the reactor building (secondary containment), the reactor building standby gas
treatment system, and the plant stack (ERP).

Criterion 6 -- Reactor Core Deui.n

The basis of the reactor core design, in combination with the station
equipment characteristics and nuclear safety systems, is to provide sufficient mar-
gins to ensure that fuel damage does not occur during normal operation or as a
result of abnormal operational transients. The core design i; described in Section
[II and analysis of abnormal operational transients is given in Section XIV. The
residual heat removal system and the reactor core isolation cooling system which
remove decay heat during normal shutdowns and when the core is isolated from the
condenser, are discussed in Sectiom IV.

References: Subsections I-5, I11-2, I111-6, I17-7, IV=3, IV=7, IV-8,
VII-2, XIV-2, XIV-4, and XIV-§S,

Criterion 7 == Suppression of Power Oscillations

The core design alone and the design of the nuclear system including the
core have been analyzed to determine if power oscillations could occur. This an~
alysis, which is presented in Section VII-17 "Nuclear System Stability Analysis",
shows that all power oscillations are suppressed an' no fuel damage would occur.

References: Subsections I-5, III-4, I11-6, I11-7, IV=4, VII-2, VII-S,
VII=7, VII-17, and XIV-5.

Criteriom 8 -~ Overall Power Coefficient

M

As indicated in Sections III and VII-17, the core is designed to be self-
limiting; i.e., an arbitrary increase in core power over the power operating range
results in a negative feedback. Thus, the overall power coefficient 1is negative.

References: Subsections I-5, I1I-6, III-7, and VII-17.
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Criterion 9 -- Reactor Coolant Pressure Boundary (Nuclear System Process

Barrier)

The nuclear system process barrier consists of the vessels, pipes, pumps,
tubes and similar process components that contain steam, water, gases, and radio-
active materials coming from, going to, or in communication with the reactor cere.
These are described primarily in Section IV "Reactor Coolant System”. The reactor
coolant system is designed to carry its dead weight and specified live loads sep~
arately or concurrently; these include pressure and Lemperature stresses, vibrations,
and seismic loads prescribed for the station. Provisions are made to control or
shutdown the reactor cocolant system in the event of malfunction of operating equip~-
ment or leakage of coolant from the system. The reactor vessel and support struc=-
tures are designed, within the limits of applicable criteria for low probability
accident conditions, to withstand the forces that would be created by a full area
flow of any vessel nozzle to the containment atmosphere with the reactor vessel at
design pressure concurrent with the station maximum earthquake loads.

References: Subsectioms I-5, IV-2, IV-3, IV-4, IV-10, ViI-8, XI1r-2,
XIV=5, XIV-6, Appendix A and Appendix C. .

Criterion 10 -- Containment

Two containment systems are provided; the drywell suppression chamber
Primary containment and the reactor building (secondary ~ontainment). These are

described in Section V.

The primary containment system is designed, fabricated, and erected to
accommodate without failure the pressures and temperatures resulting from or sub~-
sequent to the double-ended rupture or equivalent failure of any coolant pipe with-
in the primary containment. The reactor building, encompassing the primary contain-
ment system, provides secondary containment when the primary containment is closed
and in service, and provides for primary containment when the primary containment
is open. The two containment systems and such other associated engineered safe-
guards as may be necessary are designed and maintained so that off-site doses re-
sulting from postulated design basis accidents are below the values stated in
10CFR100.

References: Subsections V-2, V=3, XIV-4, and XIV=6.

2.3 Group III -- Nuclear and Radiation Controls (Criteria 11-18)

These criteria identify and define the station instrumentation and control
systems necessary for maintaining the station in a safe operational status. This
also includes determining the adequacy of radiation shielding, effluent monitoring,
and fission process controls, and providing for the effective sensing of abnormal
conditions and initiation of nuclear safety systems and engineered safeguards.

To satisfy the intunt of these criteria the station is provided with a
comprehensive control and instrumentation system, most of which is described in
Section VII. Centrol of the station is from & central control room. Shielding and
radiation protection are discussed in Subsection XII-3.
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Criterion 11 -- Control Room
M

The station is provided with 4 centralized control room having adequate
shielding to permit access and continuous occupancy under 10CFR20 dose limits during
any of the design basis accident situations. This allows the ttation to be shut
down when necessary and allows safe control of the station to be maintained fol-
lowing shutdown. The station design does not contemplate the necessity for evacu-
ation of the control room. However, 1if it is necessary to evacuate the control
room, the station can be brought to a safe, cold shutdown from outside the control
room.

References: Subsections I-5, VII~2 through VII-5, VII-7 through vVii-1o0,
VII-12, X-10, XII-2, XII-3, and Section X1V,

Criterion 12 -~ Instrumentation and Control sttg!!

The necessary station controls, instrumentation, and alarms for safe and
orderly operation are located in the control room. These instruments and systems
allow complete monitoring control of the facility throughout the normal operating
range and through startup and shutdown. Sufficient instrumentation is provided to
allow monitoring of all variables necessary for effective station control.

References: Subsections I-5, IlI-4, I11-8, IV-10, VII-2 through VIiI-5,
VII-7 through VII-10, VII-12 through VII-14, VII-17, and IX-2 through IX-4.

Criterion 13 -- Fission Process Monitors and Control

Continuous monitoring of the performance of the reactor and the reactor
power level are provided by the nuclear instrumentation svstem as described in
Subsection VII-5. Control of core reactivity is through the use of control rods,
the positions of which are continuously available on the control board.

References: Subsections I-5, I11-4, I11-8, Vii-2, VII-5, VII-7 through
VII=9, and VII-17.

Criterion l4é -- Core Protection chtogg

The reacvor protection system, described in Subsection VII-2 in associa~
tion with other safety Systems, automatically senses and limits conditions which
could lead to unacceptable fuel damage. This system acts independently of, and
overrides, all other controls to initiate the necessary protective action. Evalu-
ation of the protective action is given in the safety analysis.

References: Subsections I-5, III-4, III-5, IV-4 through IV-8, VI-1
through VIi-7, VII-2 through VII-S, VII-7, VII-12, and XIV-1 through XIV-7,

Criterion 15 -- Engineered Safety Features Protection § st

The reactor core standby cooling system control and instrumentation
system description in Subsection VII-4 details the instrumentation provided to mon-
itor the necessary variables and to automatically initiate the proper safety action
in the event of an accident. This system also acts independently of the station
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-ocess control systems and overrides all other controls to initiate the necessary
ifety actions.

References: Subsections 1-5, VI, VII-2 through VII-3, and VII-12.

Criterion 16 -~ Momitoring Reactor Coolant Pressure Boundary

The methods of detecting leakage through the reactor coolant pressure
boundary, and the limits imposed on this leakage, are discussed in Subsection IV-10.

References: Subsections I-4, IV-10, V-2, VII-8, and X-14.

Criterion 17 -- Monitoring Radiocactive Releases

The station process and area radiation monitoring systems and station
sampling procedures are provided for monitoring significant parameters from specific
station process systems and specific areas including the station effluents to the
site environs and to provide alarms and signals for appropriate corrective actionms.
These are described in Subsections VII-12 and Vii-13.

References: Subsections I-4, VII-12, VII-13, IX~2 and IX-4,

Criterion 18 -- Monitoring Fuel and Waste Storage

The new and spent fuel storage areas have been analyzed to determine
their safety, and instrumentation is provided for monitoring where needed. Control
and monitoring of waste storage is provided as described in Section IX, Subsection

VII-12 and X-3.

References: Subsections I-5, VII-12, VII-13, IX-2, IX=4, and X-5.

IV -~ Reliability and Testability of Protection S

(Criteria 19-26)

Grou st

"o
&

The purpose of these criteria is to ensure that the systems used to pre-
vent breach of the clad barrier will: (1) function when needed in spite of the
failure of a component within the system, (2) be designed such that a condition
requiring a protection system will not prevent the proper functioning of that sys-
tem, and (3) be designed so that each channel of a protection system is independ~
ent of other channels within that system and the control systems. Protection
system testability and detection of failures within the protection systems are nec-
essary to ensure the reliability of these systems. As seen in the design bases and
descriptions of these systems, sufficient attention has been paid to component
reliability, system testability and alarms, independence and power supply, to ensure
that the protection systems are adequate with respect to these criteria. The des~-
cription of these systems appears largely in Section VII of the CNS-SAR.

Criterion 19 -- Protection Systems Reliability

The components of the protection systems are designed to a high standard
of reliability. Each system is designed with provisions for testing which approx-
{mate very closely the functioning of the system under design conditions of that

system.
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References: Subsections I-5, [11-4, VI, VI1=2 through VIT=5, VII=12, .and
Section XIV.

Protection system design includes the capability of providing the raquired
protection, even with a component or chanmel inoperative due to failure or removal.
Each of the protection function actions are initiated by a variety of sensed station
conditions and by at least two instrument channels. This protection action is not
dependent on a single channel.

References: Subsections I-5 III-4, VI, VII-2 through VII-S VII-12, and
Section XIV. ' ' i

Criterion 21 =-- Single Failure Definition

This definition is used in the design throughout the CNS-SAR for safety
svstems.

References: Subsections 1-2, and XIV-4.

Criterion 22 -- Separation of Protection and Control Instrumentation

Svstems

The systems which initiate the scram, isolation, and core standby cooling
actions are designed to automatically override normal operational controls whenever
station conditions monitored by these systems exceed pre-established limits. Re-
moval from service of a control instrumentation system cannot compromise any reactor
protection function. Thus, protection action is independent of “he state in normal
operational process control actionms.

References: Subsections I-4, ITI-4, VI-5, VII-2 through VII-S, and VII-12.

criterion 23 -~ Protection Against Multiple Disability for Protection

Svstems

These systems are designed to provide the required protection as long as
necessary and in the presence of the most severe conditions which would be en-
countered. This includes all conditions resulting from transients and accidents
ior which the protective action is required.

References: Subsections I-5, III-4, VII-2 through VII-5, VII~12, and Sec-

tion XIV.
Criterion 24 ~- Emergency Power for Protection Systems

In the event of a loss of offsite power, the station auxiliary power sys-
tem, the standby diesel generators, and the 125 volt battery system provide adequate
power and redundancy to permit the required functioning of the protection systems.
In addition, the 1002 capacity redundant halves of each system are adequately sep-
arated to prevent the loss of power to the protection system resulting fiom any
single active or passive failure.

References: Sections VI, VII, Subsections I-5, and VIII=-4 .hrough VIII-»
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* criterion is not interpreted to require a f. .4t scram capability of both systems but
only the stated shutdown capability.

Refexences. Subsection I-5, III-4, II1-6, III-9, VII-7, and Section XIV.

Crisexion 29 -: Resctivity Shutdown Capability

Reactor shutdown by the control rod drive system is sufficiently rapid
to prevent violation of fuel damage limits for normal operation and all abnormal
operational transients, even with the most reactive contrel rod fully withdrawn.
The nuclear cssign assures that sufficient reactivity compensation is alvays
available to make the reactor subcritical from its mOSt reactive condition including
compensation for positive and negative reactivity changes resulting from nuclear
coefficients, fuel depletion and fission product transients and buildup.

Beferences: Subsections I-5, III-4, III-6, VII-2, and Section XIV.

Sxitexion 30 -- Resctivity Holddown Capabilicy

As indicated in the previous criterion response, the operational control
system is designed ro make and hold the reactor subcritical from its most reactive
condition under all normal credible operating conditions.

References:. Subsections I-5, III-4, III-6 and III-9,

Criterion 31 -- Reactivity Control Svstems Malfunction

Reactivity control systems designs (in conjunction with the reacto:
protection systems) ensure that acceptable fuel damage limits will not be exceeded
for any credible reactivity transient resulting from a single equipment malfunction
or a single operator error.

References:. Subsections I-5, I11-4, 1I1II-6, I1I-7, VII-2, VII-7. and
Section XIV,

Srizexien 32 -: Maximum Resccivity Worch of Concrol Rods

The system design is such that control rod worths and the rate at which
reactivity can be added are sufficiently limited to assure that the design basis
reactivity accident is not capable of damaging the reactor coolant system or
disrupting the reactor core, its Suppolt structures, or other vessel internals
sufficiently to impair the core, standby cooling systems' effectiveness, if these
systems are needed.

References. Subsections 1I1-5, I1I-4, 1II1I-6, 1III1-7, VI, VII-7 and
Section XIV.

2.6 Group VI _-- Reactor Coolant Pressure Boundary (Criteria 33-36)

The intent of this group of proposed criteria is to establish e
reactor coolant pressure boundary design requirements and teo identify the means use:
to satisfy these design requirements. The "reactor coolant pressure boundarvy®
referred to in the safety analysis report as the "nuclear system primary barr.e:
(see "Definitions” in "Introduction and Summary”, Subsection I-2). The reac:
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All ¢’ the protection systems contain guff
bypasses and indicators to allow testing of the system unde
closely approximating the actual condition for which the
required. Provisions are also included to automaticall
being carried on, should the channel under test be needed

icient ctest sitnals,
r simulated con. {ons

y override any testing
for a protective action.

Beferences: Subsections I-5, vI-7, vI1-2 through VII-S, and VII-12,

Systems essential to the pProtection functions are designed to
fail-safe in their most probable failure modes. Thus, a systematic or
environmentally caused failure will be indicated and will not compromise the
Protective function of the system.

. Subsections I-.5, VI.1 through VI-6, VII-2 through VII.5,
VIII-4 and VIII-S,

2.5 Croup V - Reactivity Control (Criteria 27-32)

Conformance to these six criteria provides assurance that the reactor
core can be made and held subcritical from normal cperation or from normal
anticipated operational transients, by at least two reactivity control systems and
that malfunction of a reactivity control system will not result in unacceptable
damage to the fuel, rupture of the reactor coolant pressure boundary, or disrupt
the core to the point of prevencing core standby cooling if needed. Two systems,
an operational control system, consisting of moveable contrel rods, and control
by recirculation flow control; and a standby liquid control System are provided
te meet the intent of these criteria. The moveable control rod system design is
given in Subsection II11-4 and control of the moveable rod system is described in
Subsection VII-7; the nuclear design, including the control rod reactivity worths,
is given in Subsection I11-6; reactor coolant recirculation system flow control

ls described in Subsection VII-9; and the standby liquid control system is
described in Subsection III-8.

Criserion 27 -- Redundancy of Resctivity Control

The two reactivity control systems provided are completely independent
and of different principal.

The operational control system accommodates fuel
burnup, load changes and long-

term reactivity changes. The standby liquid control
System provides independent shutdown capability if it is needed.

Beferences: Subsection I-5, I1I1-4, I11-9, and ViI-7.

i

Both the control rod System and the standby liquid conmtrol system are
capable of making and helding the core subcritical from any hot standby or hot
operating condition up through full power. Consistent with current practice, this
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coolant system design, described in Section IV and Subsection III-3, together with

- ‘he quality assurance program (Appendix D), show that these criteria have been prop-
erly considered. In-service inspection of components and parts inside this bound-
ary is discussed in Appendix J.

Criterion 33 -~ Reactor Coolant Pressure Boundary Capability

As shown in Sectiom XIV, the consequences of the design basis rod drop
accident cannot result in damage (either by motiom or rupture) to the nuclear system
process barrier. This is due to the inherent safety features of the reactor core
design combined with the control rod velocity limiter.

References: Subsectioms I-5, III-3 through III-6, V=2, IV~5, IV-6, and
XIV~4 through XIV-6.

Criterion 34 -- Reactor Ccolant Pressure Boundary Rapid Propagation

Failure Prevention

The ASME and USASI Codes are used as the established and acceptable cri-
teria for design, fabrication, and operation of components of the nuclear system
primary barrier. The nuclear system primary barrier is designed and fabricated to
meet the following, as a minimum:

1. Reactor Vessel--ASME Boiler and Pressure Vessel Code, Section III
Nuclear Vessels, Subsection A.

2. Pumps--ASME Boiler and Pressure Vessel Code, Section I1I, Nuclear
- Vessels, Subsection C.

3. Piping and Valves--USAS B.31.1, Code for Pressure Power Piping.

The brittle fracture failure mode of the nuclear system primary barrier
components is prevented by control of the notch toughness properties of ferritic
steel. This control is exercised in the selection of materials and fabrication of
equipment and components. In the design, appropriate consideraiion is given to the
different notch toughness requirements of each of the various ferritic steel product
forms, including weld and heat-affected zones. In this way, assurance is provided
that brittle fracture is prevented under all potencial service loading temperaturus.

References: Subsections III-3, IV-2, IV-3, VII-8, Appendix A and Appendix D.

Criterion 35 -~ Reactor Coolant Pressure Boundary Brittle Fracture
Provcnt;on

The applicant's selected approach to brittle fracture prevention is to use
a temperature based rule with modifications drawn from fracture mechanics techno~
logy. The approach, which is generally accepted by materials specialists, esta-
blishes the requirements for brittle fracture prevention. These requirements are
less stringent, when messured in terms of NDTT requirement, for thin section mat-
erials than the thick section materials assumed in the first draft of this criter-

ion.
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The toughness properties of ferritic material and the service temperature
of the reactor coolant pressure boundary shall assure:

1. Fully ductile behavior (e.g., in the energy absorption region of 100
percent shear fracture) whenever che boundary can be pressurized beyond the systems
safety valve setting by operational transients in postulated accidents; and

2. A ductile to brittle fracture transition temperature at least €0°F
below the service temperature whenever the boundary can be pressurized beyond 20
percent of its design pressure by operational transients, hydro tests, and postu~
lated accidents.

The response of the reactor System pressure to postulated accidents is
discussed in the General Electric Company reply to Comment 3.8.1 of Amendment 1 to
Bell Station Unit 1, Docket No. 50-319. There are no operational transients which
can pressurize the system boundary beyond the system's safety valve setting (1250
psig), so requirements for fully ductile behavior in pressure boundary materials
are not anticipated.

It is believed that Criterion 35 should be applicable only to those com-
ponents or sysivas whose failure would result in a loss of coolant in excess of the
normal make-up capability of the reactor coolant system. On this ground small lines
such as instrument lines have been excluded; certain other lines, such as the main
steam lines, have been exempted from temperature comtrol during hydrostatic test
conditions in which failure would not affect core cooling.

Reference: Subsection IV-2.

Criterion 36 -- Reactor Coolant Pressure Boundary Surveillance

The reactor coolant system is given a final hydrostatic test at 1560 psig
in accordance with code requirements prior to initial reactor startup. A hydro~
static test, not to exceed system operating pressure, is made on the reactor cool~
ant system following each removal and replacement of the reactor vessel head. The
svstem is checked for leaks, and abnormal conditions are corrected before reactor
startup. The minimum vessel temperature during hydrostatic tests is at least 60°F
above the calculated NDIT prior to pressurizing the vessel. Extensive quality con-
trol assurance programs are also followed during the entire fabrication of the
reactor coolant system. Vessel material surveillance samples are used to enable
periodic monitoring of material properties with exposure. The program includes
specimens of the base metal, heat affected zone metal and standarde specimens.
Also, leakage from the resctor coolant system is monitored during reactor operation.
The material surveillance program -.ii conform to ASTM E 18566.

References: Subsections IV-2, IV=3, and IV-10.

Croup VII -- Engineered Safety Features (Criteria 37-65)

The intent of this group of proposed criteria is (1) to identify the
nuclear safety systems and engineered safeguards, (2) to examine each one for inde-~
pendency, functional redundancy, capability, testability, inspectability, and
reliability, (3) to determine the suitability of each for its intended duty, and
(4) justify that each safety feature's capability-scope encompassee all the anti-

ro
.
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cipated and credible phenomena asscciated with the station operational transients
or design basis accidents being considered. While the first seven criteria are
applicable to all of the engineered safety features, the remaining criteria fall
into four groups: emergency core cooling systems (Criteria 44-48); containment -~
(Criteria 49-57); containment pressure reducing systems (Criteria 58-61); and air
cleanup systems (Criteria 62-65). Examination of each of these safety features
will show that their design conforms to the Group VII Criteria.

- P 5 General Requirements for Engineered Safety Features (Criteria 37=43)

Features Basis for Desi

Critericn 37 -~ Engineered Safet

The normal station control systems maintain station variables within
operating limits. These systems are thoroughly engineered and backed up by a sig-
nificant amount of experience in system design and operation. Even if an improbable
maloperation or equipmeat failure occurs (including a nuclear system process barrier
break up to and includ ng the circumferential rupture of any pipe in that barrier),
the nuclear safety syst.ws and engineered safeguards limit the effects to levels
well below those which are of public safety concern. These engineered safety feat-
ures include those systems which are essential to the containment, isolation, and
core standby cooling functions.

References: Subsectioms I-5, III-3, III-4, IV=2, 1V-4, IV-6, V-2, V-3,
VI-1l through VI-7, VII-2 through VII-4, VIII-4 through VIII-6,and VIV-1l through XIV-7,

Criterion 38 -~ Reliability and Testability of Engineered Safety Features

The design of each of the systems essential to the engineered safety feat-
ures includes the use of highly reliable components and provides for ready testa-
bility of these systems. Extensive analytical and experimental programs have shown
that these systems are capable of performing their designated tasks.

References: Subsections I-5, III-4, III-5, IV-6, V-2, V-3, VI-6, VII-2,
VII-4, VII-5, VII-12, and VIII-4 through VIII-6,

Criterion 39 -- Emergency Power for Engineered Safety Features

With the redundant, full capacity diesel generators and batteries and re-
dundant sources of offsite power, adequate power sources to accomplish all required
safety functions under postulated design basis accident conditions is assured.
Furthermore, each power source can be periodically tested for availability.

References: Subsections VII-2, VII-3, VII-4, and VIII-2 through VIII-6.

Criterion 40 -- Missile Protection

The systems and equipment which are required to function after design
basis ac:idents or abnormal operational transients are designed to withstand the
most severe forces and envirommental effects, including missiles from station equip-
ment failures anticipated from the accidents and missiles generated by tornadoes,
without impairment of their performance capability.

References: Subsections V-2, XII-2, and Appendix C.
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Criterion 41 -~ Engineered Safet Features

Performance
o
Those systems that comprise the engineered safety features are designed
with sufficient redundancy and independence to fulfill their integrated required
safety functions even with failure or a single component. However, as with Criter~
ion 39, the applicant considers high availability and reliability of the engineered
safety features to be the intent of this criterion. Designs based on meeting over-
all reliability and availability goals will lead to improved safety as it gives
proper weighting not only to single failures, but also to combined failures with a
high probability of occurrence.
References: Subsections VI-1 through VI-5, VII-4, and XIV-6.
Criterion 42 -- Engineered Safety Features Components Capability
The components which are required to function following a design basis
loss~of~coolant accident are designed to withstand the most severe forces and en-
vironmental effects resulting from the accident.
References: Subsections III-4 V=2, V=3, Vi-l through VI-5, VII-2,
VII-3, VII-4, VIII-2 through VIII-6, and XIV-6.
Criterion 43 -- Accident Aggravation Prevention
The systnms comprising the engineered safety features are all designed to
act in a positive manner in reducing the consequences of a loss~of-coolant accident.
S’ References: Subsections III-4, V=2, V=3, VI-1 through VI-S, VII-3, VIi-4,
and VIII-2 through VIII-6.
2.7.2 Emergency Core Cooling Systems (Criteria 44-48)
Criterion 44 - Emergency Core Cooling Systems Capability
The core standby cooling systems (CSCS) are designed to limit clad temp-
erature to below 2700°F over the entire credible spectrum of postulated design
basis reactor coolant system breaks. Such capability is available concurrently
with the loss of all offsite a-c power. The CSCS themselves are designed to various
levels of component redundancy such that no single active component failure in
addition to the accident can prevent adequate core cooling.
References: Subsections VI-l through VI-5, VII-4, and XIV-6.
Criteriom 45 -- Inspection of Emergency Core Cooling Systems
The CSCS design includes provisions to enable physical and visual inspec-
tion of the CSCS components. All components are inspected prior to installation.
In-service inspection is discussed in Appendix J.
References: Subsectior~ III-3, IV=2, and VI-6.
-

F=2-12



CNS

Criterion 46 -- Testing of Emergency Core Cooling System Components

To assure that the CSCS functions properly, if needed, specific provisions
have been made for testing the operability and functional performance of each act-
ive component of each system.

References: Subsections I-5, Vi-6, and VII-4,

Criterion 47 -=- Tcstin. of Emergency Core Cooling Szltc!g

Specific provisions such as recirculation loops have been provided in the
CSCS design to allow periodic testing of the delivery capability of these systems
with conditions as close to accident conditions as possible.

References: Subsections VI-6, and VII=é4.

Criterion 48 -- Testing of

Coolin. Systems

To assure that the CSCS functions properlw, if needed, specific provisions
have been made for testing the sequential operability and functional performance
of each individual system. Testing of the systems is done in parts rather than
testing of the entire operational sequence. This is due to the unavailability of
these systems during a complete operational test as described, particularly since
it may be extremely difficult to perform such a test during reactor operation. The
design complications which will be required in order to permit such a test compli~
cates an already complex system, which may be detrimental to safety,

References: Subsections I-5, VI-4, VI-6, VII-4, VIII-5, VIII-6, and X-8.

2.7.3 Containment (Criteria 49-57)

Criterion 49 -~ Containment Design Basis

The primary containment structure, including access openings and penetra-
tions, is designed to withstand the peak accident pressure and temperatures which
could occur due to the postulated design basis loss-of-coolant accident. The con-
tainment design includes considerable allowance for energy addition from metal-
water or other chemical reactions beyona conditions that could exist during the
accident.

References: Subsections I-5, IV-6, V-2, V-3, VI-1, VI-2, VI-5, VII-3,
VII-4, XIV=2 through XIV-7, and Appendix C.

Criterion 50 -- NDTT Requirement for Containment Material

The design of the containment and its material are described in Subsection
V=2. The criterion as stated is considered to be overly specific, considering the
general nature of the other criteria. In keeping with the intent of these criteria
to serve as a general guide, this criterion is interpreted to mean that the contain-
ment will be designed in accordance with applicable engineering codes.

References: Subsections V-2 and V-3.
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Criterion 51 -~ Reactor Coolant Pressure Boundary Outside Con n
M

Analyses have been made to ensure that a rupture of a pipe which is part
of the reactor coolant pressure boundary will not jeopardize the health and safety
of the public according to the requirements established by 10CFR100. When needed,
isolation valves are provided. The largest of these pipes are the steam lines.

The analysis of a circumferential rupture of the steam line is discussed in Section
XIV. The definition of the coolant Primary prazssure boundary is given in Subsection
I-2.

References: Subsections I-5, I1-2, II~-3, IV-6, V-2, VII-3, and XIV-6.

Criterion 52 -~ Containment Heat Removal Systems
M.
‘

Provisions are made for the removal of heat from within the primary con-
tainment as necessary to maintain the integrity of the containment for as long as
necessary following the various postulated design basis accidents. Pressure sup~-
ression phenomena and the containment spray cooling system provide two different
means to rapidly condense the steam portion of the flow from the postulated design
basis loss-of-coolant accident.

References: Subsections I-5, IV-8, V-Z: VI-1l through VI-5, VII-4, X-8,
XIV-6 and XIV-7,

Criterion 53 -- Containment Isolation Valves
M

All lines which penetrate the primary containment and which communicate
with the reactor vessel or the pPrimary containment free space are provided with at
least two isolation valves (or equivalent) in series.

References: Subsections I-5, V-6, V=2, and VII-3.

Criterion 54 -- Containment Leakage Rate Testing

After completion and installation of all penetrations, an integrated leak-
age rate test is performed at design pressure to verify that the containment design
does meet the required maximum leakage rate. The test is performed over a 24 hour
interval or longer as required, to show conformance to the reqguired performance.

Reference: Subsection V-2.

- Criterion 55 -- Containment Periodic Leakage Rate Testing

Leakage rate testing of the containment at design pressure is not now an
AEC requirement for stations after they have been placed in service. The severe
burden which this would impose has been recognized and a modified procedure adopted.
This procedure uses the relationship between leakage rates measured iritially at
design pressure, and at some reduced pressure. Such a relationship is then employed
to extrapolate subsequent test values for leakage at reduced pressure to the full
design pressure of interest.

This c-iterion is therefore interpreted as follows: '"The containment
shall be designe! so that integrated leakage rate testing can be done periodicall.
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during station lifetime. Such tests will be made at a pressure which permits extra-
polation of results to the design pressure condition, using relationships establish~-
ed initially for comparative leakage at these low conditions."

Provisions have been included in the station design for periodic leakage
rate testing as described above.

Reference: Subsection V-2,

Criterion 56 -- Provisions for Testing of Penetrations

Provisions are made to demonstrate leak tightness at design pressure of
all resilient seals and expansion bellows on containment penetrations on an indivi-
dual basis.

Reference: Subsections V-2 and V-3,

Criterion 57 -- Provisions for Testing of Isolation Valves

Provisions are also made for demonstrating the functional performance of
containment system isolation valves and monitoring valve leakage.

References: Subsections IV-6, IV~10, V-2, VII-3, and VII-12.

- 0 P8 Containment Pressure Reducing Systems

Criterion 58 -- Inspection of Containment Pressure Reducing S

The containment spray cooling system, an integral part of the residual

heat removal system, is designed to allow periodic inspection of the pumps, pump
motors, valves, heat exchangers, and piping of this system. The torus and torus
water and the spray nozzles may also be periodically inspected.

References: Subsections IV-8, V-2, V-3, VI-4, VI-6, X-6, X-8, and XII-2.

Criterion 59 -- Testing of Containment Pressure Reducing Systems

Co!ggg!ntl

All of the valves and pumps of these systems can be tested periodically
for operability and capability to perform as required.

References: Subsections IV-8, V-2, VI-4, VI-6, VII-3, VII-4, X-6, and X-8.

Criterion 60 -~ Testing of Containment Spray Systems

The capability to test the functional performance of the contaimment spray
cooling system is provided by inclusion in the design of appropriate test connec~

tions.

References: Subsections IV-8, VI-4, VI-6, and VII-7.
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Those concerns expressed in the similar criterion for core standby cooling
systems (Criterion 48) ar: reiterated here. These concerns are the detrimental
effects on safety of the unavailability of the Systems during test and the systenm
complications required to carryout the test. Because of these concerns, this crit-
erion is also interpreted to mean testing of such systems in parts rather than
testing of the entire operational Sequence. Such testing is provided in the design

of the containment pressure-reducing systems, including the transfer to alternate
power sources,

References: Subsections V-2, V=3, VI=4, VI-6, VII-4, VIII-4, VIII-5, and
VIII-7.

2.71.8 Air Cleanup Systems

Criterion 62 -- Inspection of Air Cleanup Svstems

The standby gas treatment system (see Subsection V-3) which is leocated in

the reactor building, mav be physically inspected. This includes all ducting, fans,
filters, valves and heaters.

References: Subsections V-2, V-3, and X-10.

Criterion 63 -~ Testing of Air Cleanup Systems Components

Fans and dampers for the standby gas treatment system can be tested per-
iodically for operability and required functional performance.

References: Subsections V-2, V=3, and X-10.

Criterion 64 -- Tcltin. of Air Clennuz Svstems

The standby gas treatment System includes provisicns for periodic testing
and surveillance to verify that degradation of the system has not occurred.

References: Subsections V-2, V=3, and X-10.

Criterion 65 -- Testin of

The standby gas treatment system can be periodically tested for system
performance by tracer injection and sampling under full flow conditions.

References: Subsections V=3, VII-12, and XIII-4.

2.8 Group VIII -- Fuel and Waste Storage Svstems (Criteria 66~69)

The intent of this group of criteria is to ensure that fuel and waste
storage systems are designed to minimize the probability of radicactivity release
to station operating areas or public environs. A review of the new and spent fuel
storage systems (Subsections X-2 and X-3) and the radwaste systems (Section IX)
shows that the intent of these criteria has been met.
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Criterion 66 -~ Prevention of Fuel Storage Criticalitz

Appropriate station fuel handling and storage facilities are provided to
preclude accidental criticality for spent fuel. The new fuel storage vault racks
(located inside the reactor building) are top entry, and are geometrically designed
to prevent an accidental critical array, even in the event the vault becomes flooded.
Vault drainage is provided to prevent possible water collectionm.

References: Subsections VII-6, X~2 and X-3.

Criterion 67 -- Fuel and Waste Storage Decay Heat
w

The spent fuel poocl cooling system is designed to remove decay heat to
maintain the pool water temperature. The fuel storage pool contains sufficient
water so that in the event of the failure of an active system component, sufficient
time is available to either repair the component or provide alternate means of
cooling the storage pool.

References: Subsection X-5.

Criterion 68 -- Fuel and Waste Storage Radiation Shicldin.

The handling and storage of spent fuel is done in the spent fuel storage
pool. Water depth in the pool is maintained at a level to provide sufficient
shielding for normal reactor building occupancy (10CFR20) by operating personnel.
The spent fuel pool cooling and demineralizer system is designed to control water
clarity (to allow safe fuel movement) and to reduce wvater radiocactivity. Access-
ible portions of the reactor and radwaste buildings have sufficient shielding to
maintain dose rates within the limits of 10CFR20.

References: Subsections IX-1 through IX-4, X-3, X-5, XII-2 and XII-3.

9 -~ Protection Against Radiocactivit
and Waste Storllc

The consequences of a fuel handling accident are presented in Subsection
XIV-6 of the CNS=SAR. 1In this analysis, it is demonstrated that undue amounts of
radicactivity are not released to the public.

Criterion 6

All spent fuel and waste Storage systems are conservatively designed with
ample margin, to prevent the possibility of gross mechanical failure which could
release significant amounts of radioactivity. Backup systems such as floor and
trench drains are provided to collect potential leakages. The fuel handling and
waste disposal syetems are described in Sections X and IX, respectively. Operators
are rigorously trained and administrative procedures are strictly followed to re-
duce the potential for human error.

The radiation monitoring system as described in Subsections VII-12 and
VII-13 of the CNS-SAR is designed to provide station personnel with early indication
of possible station malfunctions.

References: Subsections V-1, V=2, V=3, IX~2 through IX~4, X-2, X-3, X-5,
X-14, XII-1l, XII-2, and XIV-6.
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2.9 Group IX -- Plant Effluents (Criterion 70)

The intent of this criterion is to establish the station effluent release
limits as defined by applicable regulations and to ensure that the station design
provides means of controlling the releases within these limits. The various systems

provided for radioactive effluent control are all designed to meet the intent of
this criterion.

Criterior. 70 -~ Control of Releases of Radicactivity to the Environment
*N

The ststion radicactive waste control systems (which include the liquid,
gaseous and solic radwaste systems) are designed to limit the off-site radiation
exposure to leve.s below limits set forth in 10CFR20. The station engineered safe-
guards (includin; the containment barriers) are designed to limit the off-site dose
under various postulated design basis accidents to levels significantly below the
limits of 10CFR100. The air ejector off-gas system is designed with sufficient
holdup retention capacity so that during planned station operation the controlled

release of radiocactive materials does not exceed the established release limits at
the ERP.

References: Subsections I-5, V-2, V=3, VII-12, VII-13, IX-2 through
IX-4, XIV-2 through XIV-7, and Appendix E.

F-~2-18
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2.7.A & «.7.A 3ASES cont'd)

trends. Whenever a bolted double~gasketed penetration is broken and remade ,
the space between the gaskets is pressurized to determine that the seals are
performing properly. It {s expected that the sajority of Lhe leskage from
valves,penetraticns and seals would be into the reactor building. However,
it i3 possible that leakige into other sarts of the facility could occur.

Such leakage caths :hat =ay sffect significantly the consejuences of accidents
are to te minimized.

Table 3.7.< identifles certain isclation valves that are tested by pressurizing
the velume betveen the inboare :~d outboard isolation valves. This results

in conservative test results since “he inboard valve, {f & globe valve, will

be tested such that the test pressure is tending to lift the globe off {ts
seat. Additionally, the measured leak rate for such a4 test i{s conservatively
assigned to both of the valves equally and not divided between the two.

The =ain steam ir3 ‘zecwater cestadle renetrations consist of a double layered

Tetal Tell:ws. The inboasd tigh rressure side of the Sellows is subjiected to
iriwell zressure. Therefor. <he “ellows is tested in its entirety when the
STWe.. 13 tested. The tell:r's Lavers are tested ‘or -he integrity of both

-ivers by rressurizing the vii. tetweer the .avers tg © Psig. Any higher
cressure Iull iuse jerzament : formation, camage and possible reptures of

vl JCL.0WS.,

The primary cantainment Pre-operational test pressures are bdased upon the
calculated prizarv containment sressure response in the event of a loss~
of-coolant accident. The peak drvwell pressure would be about 58 psig which
would rasidlv rezuce =2 29 ?8ig following the pipe break. Following the
Tipe “reak, t~e suopression -hamber Fressure rises to 17 psig, equalizes with
irywell cressure 224 sherefore Tapidly decavs with the drywell pressure decay.
The Zesizn zressure of *he crvvell and suppression chamber is 56 psig. Zased
e caliulztes -2ntai=ment FTessure response discussed above, the primary
GLnrent Tre-cteratiznal test sressure was chosen. Also, based on the
ATV containment oressure response and the fact that the drywell and
ression chamber function as & unit, the primary cootainment will be

ar
SuD
tested as i unit rather than the individual :omponents separately.

~ o

The Zesign tasis .:oss-of-coolan: accident was evaluated at the primary con-

TEITZenT Iaxizuz i lowadle acciient Leak rate of J.625%/day at 58 psig.

-alculationg zace :v the NRC staff with .eak rate and a standby gas treat-

zent svstem Ifilter 2ffiiiency = 30% far nalcgens and assuming the fission

Troduct release ‘ractisns stated ia NRC Reguliatory GCuide 1.3, show that the

zaxizum total «he.e bodv rassing cloud dose is about 1.0 REM and the may inum

tital thYrosac iotse is adout 12 REM at 1100 meters from the stuck over am

EXposure curaticn °f two hours. The resultant doses reported are the maximum

*hat would be =xvected in the uniikely ovent of a dezsign basis loss-of-coolant
accident., These coses are ilso based on the assumption of no holdup in the

féconcary contaitzen” resulting in a direct release of fission products from

-7e Primary containment through the filters and stack o the environs.

“herefore, the szecified priv.rv containment eak rate and filter efficiency \\ *\
ire .-nservative ind yrovide zargin between expected -ff-site doses and t‘ 1'('
-0 CFR 170 guidelines. 4 t

The water in tfe suppiession chamber is used only for zooling in the event 4(
©L an accilent; l.,e., .: is got used for normal operation; therefore, a daily P



~IMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

f,;,A (cont'd) 4.7.A (cont'd)
repeated provided locally measured
leakage reductions, achieved by re-
pairs, reduced the contairmment's

: overall measured leakage rate suf-

ficiently to meet the acceptance
rriteris.

]
|
|

L)
-

With the exception of main steam
isolation valves and main steam line
and ‘eedvater line bellows, (see
below) local leak rate tests (LLRT's)
shall be performed on the primary
containment testable penetrations
and isolation valves at a pressure
of 58 psig during each reactor shut-
: down for refueling but in mo case
‘ at intervals greater tham two years.
' Solted double-gasket seals shall be
tested after each opening and during
& : each reactor shutdown for refueling
but in no case at intervals greater
than two vears.

w

)

* The main steam isolation valves
(MSIV's) shall be tested a pres-
sure of 29 psig. If a total leak-
age rate of 11.5 scf/hr for anmy
one MSIV is exceeded, repair and
retest shall be performed to correct
the condition.

¥

£ * Main steam line and feedwater line
‘ expansion bellows shall be tested
- at a pressure of 5 psig.

' 3. Continuous Leak Rate Monitor

when the primary containment is
inerted, the containment shall be
continuously monitored for gross
leakage by review of the inerting
system zakeup requirements. This

i monitoring system may be taken out

l of service for maintenance but shall

| be returned to service as soon as
practicable.

9. DOrywell Surfaces

) The interior surfaces of the drve. .
‘ and torus shall be visually insre -
each operating cycle for evidence

* Txemption to Appendix J of 10 CFR 50.
Amendment No. 238 {

“£9 »



Completed Design Basis Sheet

2 [ Sketch of Containment Blrﬁen/?athwny

3. | IS0 # NELSO  2712-12 R2um. no
h____J (as applicable) W ELco A-i7)3-22

‘.

P&ID lnnmmenUSynem Drawings

(a0 applicable) 2028 oy N2,

5.

Walkdown Instruction and

Acceptance Criteria
6 |

S

Drawings Verified to be Latest Version %/4 ~ g

7 Other Contents: .

ks key 2028 Doy ysa Pg< _3/20/74
2-220] 30 ey ot '

e —

SEES PT2-A Rev.<

— —.

R |




VALVE FUNCTION:

' PENE. NO. X-18 CIV NO. RW-A094

DESIGN BASIS

LOCATION:

MO/ AQ/ CV / MAN

AZ. / ELEV. . DRYWELL / REA.BLDG / TORUS
32° / 898’ 9"

DIV. SEPARATION:
CCP1A 120VAC Div i

PCIS SIGNAL: GDC REQUIREMENTS:

XES./ NO | 1967- 53/84/88/56/57
1971- 4./ 55 / 5@ / 57

STANDARDS:

ANSUANS-52.1-1983
ANSUANS-56.2-1984 Section 3.6.5, Fig 1
ANSUANS-56.5-1887

Nouﬂaduvdnm

USAR KXY SECTIONE:

V Section 2.0, Tab. V-2-8, V-2.7
VII Section 3.0 Tab. VII 3-1
Note whsewy Lassahia cthamk velve L

ASME XI SAFETY CLASS:
L/ I/ I/ NA

APP. J-TYPE C TEST REQUIREMENTS & BASES: COMMITMENTS:

EBOM CONTAINMENT / PARALLEL / REVERSE Tech Spee Table 3.7.1

NORMAL OPERATING REFERENCES:
POSITION:
GE 22A1132AB, R w. 0, Section 3.2.1, App. A
OPEN ! SIQSED. / NA Classified as B-1'
Note: A sh normal but B&R 2088 shows ciceed.
FAIL POSITION: PRpA. R
OPEN / SAQSED / NA
DBA POSITION:
CHECK BY. DATE
OPEN / CLOSED / NA
VERIFIED BY: DATE

ihw




PENE. NO. X-18 CIV NO. RW-A0g5
DESIGN BASIS

LOCATION:

VALVE FUNCTION:

MO/ / CV / MAN AZ. / ELEV. . DRYWELL / / TORUS
aQ Az ELEy BEABLRG.
DIV. SEPARATION: PCIS SIGNAL: GDC REQUmEm:
CCP1B 120VAC Div 1 s,/ NO 1967 . mn/m
1971 . o/ 55 ' B8, 57
STANDARDS: USBAR ERY SECTIONE:
V Section 20, Tab. V2.2 v.a.y
* VII Section 3.0 Tab. VII 31
NVMlJm Neteas shows tentable ahoal vaive
ANSVANB-56.2-1984 Section 3.8.5, Fig 1
N-loﬂudn—hninm _L/H/m/NA
APP. J.-TYPE C TEST REQUIREMENTS & BASES: COMMITMENTS:
W / PARALLEL / REVERSE Tech Spec Table 3.7.1

NORMAL OPERATING REFERENCES:
POSITION:

GE 22A1132AB, Rev. 0, Section 3.2.1, App. A
OPEN / m/ NA Clasgified as "B"

Note: A shows normal but B&R 2098 showy Lrr——y
FAIL POSITION: . o
OPEN / CLOSED / NA
DBA POSITION:

CHECK BY: DATE i

OPEN / CLOSED / NA

VERIFIED BY: DATE



PENETRATION X-18
DRYWELL EQUIPMENT SUMP DISCHARGE
CONTAINMENT ISOLATION VALVES
RW-AO94 & RW-AQ95

FROM C~1 & G-2
SUMP PUMPS

NOTE DESCRIPTION
1 FOR MORE NFORMATION SEE 3URNS & ROE #2028 & 4262 (TYPE 3)

- VENT 20INT
- TEST CONNECTION
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PENE. NO. X-30E CIV NO. NBI-502

DESIGN BASIS

VALVE FUNCTION: LOCATION:
MO / AQ / CV / MAN AZ. |/ ELEV. DRYWELL / REA BLDG / TORUS
268° / 911'6"
DIV. SEPARATION: PCIS SIGNAL: GDC REQUIREMENTS:
N/A YES / NQ | 1967- 53/84/88/56/57
1971- 54 / 58 /_&/ 57
Note: Manuai exterior valve closed,

not in compliance

STANDARDS:

available manually

ANSUANS-56.2-1984, Section 3.6.2 & 4.8
Note: [solation valves not needed but

USAR KEY SECTIONS:
V Section 2.0, Table V-2-2

ASME XI SAFETY CLASS:
1/JL/ I/ NA

APP. J-TYPE C TEST REQUIREMENTS & BASES: COMMITMENTS:
FROM CONTAINMENT / PARALLEL / REVERSE Tech Spec 3.7A.3
Note: Not Type C testable.
NORMAL OPERATING REFERENCES:
PCSITION:
OPEN / CLOSED / NA
Reg. Guide 1.11

FAIL POSITION:
OPEN / CLOSED / NA
DBA POSITION:

CHECK BY: DATE
OPEN / CLOSED / NA

VERIFIED BY: DATE

w




PEN
AIR TO VESSEL FLANGE LEAK—OFF DETECTION A0V
CONTAINMENT ISOLATION VALVE

AVSPV-737
DRYWELL
IN ' ouT
CVV
' = NBI-502 AVSPV-7317
TO 737Av ¢ -.
M/oﬂk

NOTE DESCRIPTION
1 FOR MORE INFORMATION SEE BURNS & ROE #2028 & 4262 (TYPE 9)

& L-E~70-3 SHT -4
= VENT POQINT

TEST CONNECTION

-

presasy

uJO(
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PENE. NO. X-30F CIV NO. MS-900

DESIGN BASIS

available manually

ANSVANS-58.2-1984, Section 3.6.2 & 4.8
Note: Isolation valves not needed but

VALVE . UNCTION: LOCATION:
MO/AQ /Y ‘AN AZ. / ELEV. DRYWELL /M/ TORUS
268° / 911'6"
DIV. SEPARATION: PCIS SIGNAL: GDC REQUIREMENTS:
NA YES / NO 1967 - wu/m
| 1971- 54 / 55 / 3@ / 57
Note: Manual exterior vaive closed,
not in compliance
STANDARDS: USAR KEY SECTIONS:

V Section 2.0, Table V-2.2

ASME XI SAFETY CLASS:
I /707 IO/ NA

| APP. J.TYPE C TEST REQUIREMENTS & BASES: COMMITMENTS:
FROM CONTAINMENT / PARALLEL / REVERSE Tech Spec 3.7.A.3
Note: Not Type C testable.
NORMAL OPERATING REFERENCES:
POSITION:
OPEN / CLOSED / NA
Reg. Guide 1.11
FAIL POSITION:
OPEN / CLOSED / NA
| DBA POSITION:
| CHECK BY: DATE
OPEN / CLOSED / NA H

VERIFIED BY: DATE




PENETRATION X-30F
AIR TO REACTOR VESSEL HEAD VENT
CONTAINMENT ISOLATION VALVE

ASPV-~739
DRYWELL .
IN  OuUT
Ccv
— MS-300 AVSPV-739
"0 730V ¢ N—wl?-—_.
‘c/e-#Mﬁ%
DESCRIPTION

FOR_MORE INFORMATION SEE SURNS & ROE #2028 & 4262 (TYPE )

& L-g=70=3 SHT

-4

VENT RPOINT

-

£2T CONNECTION

.
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PENE. NO. X-33E CIV NO. MS-501
DESIGN BASIS

| VALVE FUNCTION: LOCATION:
| MO/ A0/ CV/ MAN AZ.  ILEV. . DRYWELL / REA BLDG / TORUS
55Y 398 9™
| DIV. SEPARATION: PCIS SIGNAL: ’l GDC REQUIREMENTS:
N/A VES  NQ ; 1967 - 33/84/88/56/57
| 1971 54 / 55 / 58 / 57
| STANDARDS: | USAR KEY SECTIONS:
| ANSUANS-56.2-1984, Section 3.6.2, & 4.8 V Section 2.0, Table V.22
Note: [solation valves not needed but
available unu.uy ASME XI SAFETY CLASS:
I/JL/ I/ NA
APP. J.-TYPE C TEST REQUIREMENTS & BASES: COMMITMENTS: ﬁ
FROM CONTAINMENT / PARALLEL = REVERSE | Tech Spec 3.7.A.3 H
f Note: Not Type C testable.
NORMAL OPERATING REFERENCES:
POSITION: A
QPEN ' CLOSED NA
4 Reg. Guide 1.11
FAIL POSITION:
QPEN / CLOSED NA
| DBA POSITION:
: CHECK 3Y. DATE
| QPEN. - CLOSED NA
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PENETRATION X~-33E

AIR TO VESSEL FLANGE LEAK-OFF DETECTION AOV

CONTAINMENT ISOLATION VALVE

AVSPV-736
‘~e - 3I3F
- ——? Gt ~Zv4229
TA- e~ NL-VHEIRO LK,
c.11 l
& TF-C-Ta
ORYWELL % o
IN  OouT L +4
- cN :‘
~ VS-501 __ AVSPV-736 < (
TIBAV jxh@r"\ .... e
/ f [ -
/ 1 = N3 L-
Net abhe by Z SOV’SMT’,L,
Mtelly . S {
o v
4
SYE SURNS & ROE #2028 & 4267 (TYPE 9) e
X L=f= (=] I4T
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| 3. |I1SO# 1Bsg (-5t~ cd Bey tiod

UES | sjuley

(as applicable)

4. | P & ID Instrument/System Drawings

(as applicable) __07% e M 26 /Z’%S 5,-/2"/?4

| 5. | Walkdown Instruction and - .
Acceptance Criteris KES S/y [ -

| 6. | Drawings Verified to be Latest Version 2% /2324 I

7. | Other Contents:
| Lely Zelp Key w3 4
z 2 I-?Q-S ‘D) /’4 Q‘V ML 1&5

554




VALVE FUNCTION: LOCATION:
MO/ AO/CV / MAN AZ. / ELEV. DEYWELL / BEA BLDG / TORUS
‘ 55V / 398 9"
" DIV. SEPARATION: | PCISSIGNAL: | GDC REQUIREMENTS,
,‘ N/A I 1967 - 33/84/88/56/57
,1 ; !19‘71- 54/ 55 / 58 / 57
| STANDARDS: | USAR KEY SECTIONS:
ANSUANS-56.2-1984, Section 3.6.2, & 4.8 V Section 2.0, Table V-2-2
Note: [solation veives not needed but
available manually ASME XI SAFETY CLASS:
I/ JL/ OI/ NA
APP. J-TYPE C TEST REQUIREMENTS & BASES: COMMITMENTS:
FROM CONTAINMENT / PARALLEL / REVERSE Tech Spec 3.7.A.3
Note: Not Type C testable.

| NORMAL OPERATING REFERENCES:
POSITION:
QPEN / CLOSED / NA
Reg. Guide 1.11
FAIL POSITION:

QPEN. / CLOSED ' NA

DBA POSITION:
f CHECK BY.

DATE .

QPEN / CLOSED / NA

| VERIFIED BY: DATE G
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PENETRATION X-33F

AIR TO REACTOR VESSEL HEAD VENT
CONTAINMENT ISOLATION VALVE

AVSPV-738
L1 ~<e (-33E
iy mpE
3 il -
— DG S FI3E AV
PA-PRY- - oanl N e
Pavw SALG \
74\- 'X‘:\V
-— | PRvgs
ORYWELL o at ; €5
IN = our ¥ o |

0 738Av &

DESCRIPTION
FOR MORE INFORMATION SEE 3UKNS % ROE #2028 & 4262 (TYPE &

& IL-E~70-3 SHT 20

VENT RPOINT

T

eST CONNECTION
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PENE. NO. X45D CIV NO. UNENOWN

DESIGN BASIS

VALVE FUNCTION: LOCATION:
MO / AQ /.Y / MAN AZ / ELEV. - DRYWELL / BEA BLDG / TORUS

250° / 919 1"
DIV. SEPARATION: PCIS SIGNAL: GDC REQUIREMENTS:

NA YES / NO. | 1967 53/54/88/56/57
REV. FLOW 1971 - 54/55/&/”
§
STANDARDS: USAR KEY SECTIONS:
V BA 20, Tab. V-2-2
588 - 1987
1707187
UNENOWN NOT SH

APP. J-TYPE C TEST REQUIREMENTS & BASES: COMMITMENTS:
FROM CONTAINMENT / PARALLEL / REVERSE NOT AVAILABLE
Notes Not fr LLRT Progrsm but should be. "
NORMAL OPERATING REFERENCES:
POSITION:
OPEN /M/ NA NONE i
FAIL POSITION: -
OPEN / GLOSED / NA s
DBEA POSITION:

CHECK BY: DATE
OPEN / M_/ NA

R




Proossere Mo, Rev. Froge.
PENETRATION X—-45D
SOV AR EXHAUST TO D
CONTAINMENT ISOLATION VALVES
A
-E E
ORY 0 ROM :-Jlf O™ Xﬂ-.‘xﬁt’ FROM X~33F FROM Xx-30F
IN | ouT ; | I
’ N &L . :
Iyeq I ‘ - ‘ //// ’ ”F
a e
NU nLElS e
hole clrlid jwhe N G -“; R
wekd awp (- 1) ko e .
NOTE DESCRIPTION -
1 FOR MORE 'NFDRMATION SEE SURNS % ROE™ #2028
. VENT 20INT
3 "ZIST CONNEZTION
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L attacumene 5 | . - PRIMARY CONTAINMENT LIRT TEST RESULTS

IARLE 1 - TYPE C LIRT PENETRATION TESTS

= (52D b~k

[ ————— SEEES—
: AS OUTAD hs 1ave I\I.IDUADL:. LINITS
' BETRAT LGN o o samaile b VOLUME | FOUND | /INBD aaxd INITIAL
C PENETRATION DESCRIPTION
MMBER Ic . £e  [LEARAGEHLEAKAGE{-EAKAGE] /DATE
scfh | scfhe | *€ TECH SPEC
—— . DED
MS-MOV-MO74
)\E : MS-MOV-Mo?7 fieln Steam Line Drain _ 1.12 < 1.87%
X-9A RF-CV-16CVr% Feactor Feedwater - Inbeard 29.39 < 11.25
RF-CV-15CVaa o *
| A RCIC-CV- 26CV ((‘.II’:‘.l;’;t.ulFIf(\yf:i.::‘([,-urnu:- tlon To 59 16 < 11.2%
= RWCU-CV- 1 SCy## [Fefctor Fecdwate
!
} m RF-CV-14CVA% Roact oy Faodwater - Inboard 29 .34 % 11.2%
i — P R — ——
l - .
( ‘ RF-CV-13CV+#* HPCI Connection To Reactor
’ " UPCI-CV-29CV [Feadwater 1 % < 11.25
! RCIC-MOV-MO15S
é X-10 RCIC-MOV-MO16 [RCIC Steam Supply 2.18 < 1.875%
| , HPCI-MOV-MO1S | .
X-11 HPCT -MOV-MO16 ,NP(.I Steam Supply 18.13 < 6.25%
X 12 HIIR -MOV -MO1 ? L(“H Shatdown Coolling 20mn . 19 < 12.5%
X-12 RHR-MOV-MO18 RHR Shutdown Cooli i
B E . - utdown Cooling 155 8@ < 12.5
1 Merhod 1
b4 Mat hod 2
* If determined.
** Satisfactory completion of laak testing almo satisfion cloaura test requirements of the CNS IST Program.
>
=N —
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ATIACHMIENI

e ———————————————————————————————

FRIMARY CONTAINMENY IR T

ST RESULTS

AS OUTBD Lo LEPTAIJMUABLE LINITS
PENETRATION ‘ VOLIME | FOUND | /INBD scfh INITIAL
NUMBER CIC PENETRATION DESCRIPTION £ LEAKACE‘EAKACELEAKAC /DATE
sclfh | acfia | ®cfh fercovnd L '
. DED
X-13A RHR -MOV-MO25A RIR Loop A Injection 355.51 < 15.0
’ 15.2m
X-13A RHR-MOV-MOZ7A RHR Loop A Injection 150 13@ < 15.0
X-13B RHR -MOV-MO25B RNR Loop B Injectien 338.92 s 15.0
= ] e, " v | Qi‘ii
X 13n RIR-A0V-MO2 7B Lﬂlk foop B Injection ];;;;m »“ < 15.0 Llujav W
‘4 RUCH MOV -MOL% It Lyatem Napply Y. 5722 < 1.7%
! S—— R
E X-1h "UCU'H“V-M”'“ WOl .'!yu(um .‘inpply 9.522 < ]’j
| -5-MOV-MOLl1lA |. = 5
16A ES-HOV-HOIZA CS Loop A Injection j.o < 6.25
) CS-MOV-MO11
X-16B Cg-HOV~H0}2: FS Loop B Injoction 3.0 < 6.?5
: . I rywell Equipment Drain Sump
R B siall Tl IR : s
Drywell Equipment Drain Sump
- - -AO
X-18 RW-AOV-A095 {scharge 0.195 < 1.875
Method 1
Method 2

L S

If determined.
Satisfactory completion of leak testing also satisfies closure test Tequirements of the

REVISION NUMBER 30
———— i R Y

CNS IST Program.

__PAGE 76 OF 9t
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| ATTACHMENT S | PRIMARY CONTATNMENT LIRT TEST RESUITS _]l
{ AS OUTBD | o\ oo ALIOUABLE LIMITS
PENETRATION : — VOLUME | FOUND | /INBD scfh
= Cic PENETRATION DESCRIPTION / INITIAL
NUMBER ft'  [LEAKAGE[L EAKAGE]LEAKAG /DATE
mcfh | acrhe | scfh o THCH svRc
RSN e L =2 nno
Drywell Equipment Drain Sump ,
7 v)(-l‘) R RU-AOV1A082 'Dlschargo 1.470 < 1.87%
) . Drywell Equipment Drain Sump :
»~X 18 , RW-AOV-A08) Llscharge & 0.1% < 1.875
" PC-MOV-232Mv |
X-25 | pc-aov-238av Crywell Purge And Vent Supply 8.49 < 15.0
. @ PC-MOV-130SMV [Prywell Dilution Suppl
; rG oy ) eny L..... s Valven  Giate A s ; o
PC-MOV-231MV
X-26 52?:38?332:3 Drywell Purge And Vent Exhaust 9.27 < 15.0
| PC-MOV-1310MV ey .t
‘ RHR -MOV -M0O26A »
A cfan MU MOV MO11A b”""“‘” Spray laap A 6.7 <'6.2%
RHR - MOV -M0O26B =
)f 398 RHR-MO-M031B ,Drywoll Spray Loop B 36.7 < 6.2%
g PC-HOV—I311KVlbrywell Dilution Supply b §
20 PC-MOV-1312MV |isolation Valves - Train B 0.038 s 0.625
RR-AQV- 740AV 1
X-41 RR-AOV-741Av [Resctor Water Sample 0.07 < 0.469
. Standby Liquid Control
X-42 SLC-CV-12CV#+ badnetion 0.03 0.937

I[f determined.

v isfactory completion of leak testing also satiefien closure tost requiremants of the CNS IST Program

REVISTON NUMBER 30
=l i M dessdh bt il

NI e iE 77 OF 9
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ATTACHMENT 5

e ———————————

PRIMARY CONTATNMENT LIRT TF

EIMBRSHITS

N ——— . N S —
AS ONTRD S IRFY MUDUAM.E LI"]TS
A .
FLHE LAY o - i Vot ing FOUND | Jinnp ] _anfh INITIAL
NUMBER Lt PENETHATION DESORIFTLON fo? LEAKAGEI£AKAGELEAﬁ3? 8 /DATE
scth | scfhe | ®€ TBCH sPRC
e ———— DED
SLC-CV-13Ccyas 0.88 0.93?
CRD YV | Wiveas 0.0 < 0 469
X- 3¢ ‘RC Mini-Purge To RR Pump A
CRD-CV-14Cyn» 0.200 < 0.469
CRD-CV-15CV=r» 0.003 < 0.469
¥ 1 2D MInt-Purpe to RR Pomp B N Ty
CRD-CV-16Cyan 0.223 < 0.469
: . MY_"QA_V Grywell Vent Monitor Supply 0.0683 5 0.469
I: : ) RHV-AOV~]|AV l‘OllC'O\'\ Valves 00951 < 0‘69
|
{ 5¢ ""V;’i‘_‘ig‘_ZA!_-Tr.yuunn Vent Monitor Return 0.0763 s 0.469
' ’ RMV-AOV-13Av [Isolation Valves 0.0983 s 0.469
PC-MOV-233IMV Supproassion Chambor Purga And y
e PC-AOV-237AV Nent Supply £.33 = 15.0
PC-AOV-243AV Suppression Chamber Vacuum
%-203 PC-CV-13CV  [Rn)tnf 2.53 s 12.5
PC-AOV-244AV BSuppression Chamber Vacuum
- PC-CV- 14CV k.ff.r 2.5 512,35
* 1f determined.

-

N

Satisfact

ory completion of lesk testing also satisfles closu

Fe test requirements of the

FROCEDURE NUMBER 6 3 ] 1}

| ______REVISION NUMBER 10 I -

CNS IST Program.

PAGE 78 OF St
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VI FACHMENT .') _l

T LT PRIMARY CONTAINMENT LIRT TEST RESULTS i J
g i v cie PENETRATION DESCRIPTTON VOLIME | FOUND | /innn ['S -0 oofh INITIAI
ting e f L RAVAOED Ay Ao ™ ‘ /DATE
scfh scfhw SUER oo vanian TECH aPBC
— DED
. Suppression Chamber Dflutfen
" q PC-MOV-1303IMV
X205 PC-MOV-1304My [SUvPPly Isolation Valves - 0.033 < 0.625
. Train A
RCIC-MOV-M027 " :
‘)( 2104 HCI(J-CV-I](.‘V“PC”‘ Minimm Flow 0_06% < 1.2%
X-210A RHR - MOV -MO21A HR HX A Drain To Suppression 0.09 s 1.94
) - hamber
RHR -MOV-MO16A
X 210A RHR-CV-10cY MR Toop A Mintmm Flow 1.6 < 2.5
o M- cv-t2ev | s .l
s HPCI-MOV-MO25 | .
10N fnper-cv-17cues IPCT Mintmm Flow 0.17 $£2.5
o= ’ IR 1IX B Dratn To Suppression
Lt 108 RHR -MOV -MO2 1B Ehiba 0.09 <1.25
RHR -MOV-MO16R ol Thcn €y +/3
X-2108 RHR-CV-11CV B Loop B Minimum Fliow J.48 ')“ < 2.5 T
RHR-CV-13cv
[ UR //’ -
! ™A ‘
X-10A HR Loop A To Suppression vas
X-211A :::'ng‘:gg:A hamber 10.3 o s 11.2% g luniey
"““““‘_—__"'"“T‘Tﬁ?%id
X-2108 ety R Loop B To Suppressi »  lrecw
- b i op o Suppression A plew
X-2118 RHR -MOV-MO38B - 10.3 P < 11.2% :f‘:‘ rck.::,ro
RHR-MOV-MOIOH- : -
S gy (5%
bl Castna

1f detarmined.

telactory complation of lank taat Ing alno natinflan clonsure teat raquiremontn of the CNS IST Program

LIERE WuAMP 6 30 1 _‘,[_ REVISTON NUMRER 30 _I PAGE 79 OF $t+ ]
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| atTacwment s [ o —TRINARY CONTATNMENT LIRT TrsT mesuirs ]
| AS OUTBD S Larn ALLOVABLE LIMITS
| PENETRATION : o VOLUME | FouD | /1nmD scth N
[ c1c PENETRATION DESCRIPTION £ [LEARAGE|AiNDD c I/;:%EI
scth | scths | ®*cfh » TECH sPaC
St e —— DED
e Suppression Chamber Dilution
: PC-MOV-1301MV
1R PC-MOV - 1 302MV ?:Ef:ynlsolatlon Valves - 0.028 < 0.625
X-210A & 211A IR Discharge to Radwante
b EUT Bongtuiomidl Tank e i o . 3.a8
[< 210A & 211A ) ‘ ) [RHR Discharge to Radwaste
I}‘)i“n & 2118 RIR-MOV-MOS? Surgs Tank 0.075 s 1.25
S . ” e e
'I Sl n{!('(v(;"r\‘l\, l’/(‘\"“ A0 K FTvrbtne Fxhismnast 1 . 2¢ fI' < 10.0 W o Pu-iny
- —_— e————
o5 HPCT-CV-15CU#» ”~ s s
; —— HPCI-V-44#x  FIPCT Turbine Exhaust 17.2 ' <25.0 wche 'ﬂl""
. . RHR -MOV - MO166A
| C MR -MOV-MO16 74 RUIR HX A Vent 0.044 s 0.625
{ . RHR -MOV-MO166R
i 2 et RHR-MOV-M01678 [FHR HX B Vent o — e = 0.625
- HPCI-AOV-AQ70
X-214 HPCI -AOV-A071 PCI Turbine Exhaust Drafin 0.02 s 0.625
PC-MOV.230MV
7 PC-AOV-245aV Suppression Chamber Furge And
. PC-MOV-305MV [Vent Exhausc s s 15.0
13 PC-HOV- 1308MY
" RCIC-CV-12¢cvas luc e Vacuum Pump l)lu«‘lmrge To
- x-221 RCIC-V-42%» Suppression Chamber 0.0456 £ 2.5

* If determined.
** Satiafactory complation of Jeak teaating alao matinfies olosure teaat requirements of the CNS 18T Program

——————— =
CEDUIE NUMBEN 6 4 g MEVISTON NuMsen 30 I AGE RO OF 9y ,




ATTACHMENT § PRIMARY CONTAINMENT LIRT TEST RESULTS

e — Lhit
as Jourmn | o Iattousie Livis
™ Clc PENETRATION DESCKIPTION V“}i’,"" lw& lé,"::g* LEAKAG l%{;gl
scfh | ecfhe | *cfh R TSOM arnc
R DED R
Rl e e r
X-223A CS-MOV-MO26A [CS A Test 2.19 < 3.125
X 223A CS-MOV-MOSA €S A Minimum Flow 0.1395 < 0.93?
X-2238 CS-MOV-MO26B [CS B Teast AL 2.46 < 3.12%
2238 C5-MOV-MO5B |CS B Mi. .~um Flow 0.30 0.937
. LRI 2£:;L§:r(inn From Suppresnfon 2 .01 k| < 1.875%
X-223A | RIR-MOV-OL3A §;;£’:2’2n52£:£2r""" 11.3 < 6.2%
X-2258 RHR - MOV -MO13C bgffgpr;‘:‘_"gnsgg;;{::r”‘"‘ 10.95 < 6.25
X-225¢C RUR - MOV - MO 1 IR ER;P::ZE‘SHSEELLEZIFT"" 11.3 < 6.25%
S i
X-2250 | RHR-MOV-MO13D fg{}ﬁpfg:glgnsg,ﬁ:;;:gjm" 10.95 < 6.25
X-226 HPCT -MOV-MOS58 b,':f;,j‘;‘“” From Suppresston | . <50

1f determined

sfactory completion of leak testing also satisfi losure test requirements of the CNS IST Program.

SR ——

HIVMATR L | ]

REVISION NUMBER 30 | vacE 1 oF st ]




[ attachment 5 |

PRIMARY CONTAINMENT LIRT TEST RESULTS

If determined.

( AS OUTAD
PFNETRATION - . - VOLIME | FOUND | /INRD
ook cir PENETRATION Dt WCRIPTION {et LEAKAGEN KAKAG
scfh scfh*
: S Pamp A Suctlon From
X 227A CH-MOV -MO /A uppression Chamber 3. 11
‘S Pump B Suction From
X-2278 CS-MOV-MO7B Suppression Chamher 3.1

LEAKAQEF,

S LEFT

ALLOVABLE LIMITS
scfh

scfh RECOMM
= 4.37%

< 4.17%

INITIAI
/DATE

mncn:nc

REVIS TON l_{UHﬂER_ 3_0

PAGE 82 OF ot




| ATTACHMERT S [

. PRTMARY CONTATNMENT 1IRT TEST RESULTS

IABLE ] - TYPE C LIRT PENETRATION TESTS

= — S -
AS OUTBD hS 1T AL‘OUABL! LIHITS
FENFTRATION e FERETRATION BESOr 1T 1 on VOLUME | voumNn | /innn LEAKAGE 2ofh INLTIAL
m— e LEAKAGHLEAKAGE .lcfh RECOMM /OATE
scfh scfhw TECH &rFBC
. o bopbate B DERD
and - ~8u T m0am AR Lof A i3action uu.::’u' / ey ——
- F o L R E T+
1303 [Rwa-cv- 2y CHRLUL VALUE WD A 92055 1a3r oy pt L1650 Clmite
Pt Y " W e | e
642 2 N A0 Juvng eesd Sag gy o ez “ 5 P
- " ’(’5, (g 70
o fa0jevy -
K-20 DUZNZ A3 | Okt wana st pw | o Tl 0-$ il hasa
b . .~ wmr
i ot - ' P ‘l"}“ T
” -
bbb L IN-SN-GSCY | 2A 3epp Te  sf1YYg 0.2 o. g S0t
S TR e
ut ~ I)es - 199
£ <2 R Moy - Jopmd feC »Wtgl 70 QW - 2.5 . "
- Wi
2+ AL Moy - ot a* e SvsY
p VitoAmv | AL OuTLRT FA0M Ow Lo L LR &5 _
ot ot %' ToCe qu-f4
L 3%A NAT-MuA - ONA TiP VAL A o.13
» TAC™ 4 “I1NO
~ .
L , s 9 Ar'pes N 081
K350 Jomt wen-joual  1ip valvE B ” e o.L% Not gy |PR SVoe
sl TPCN Qe
L » 14w ie
(- 5%¢C P T MUA e 1\ _unagve C " i 2 “‘;ﬁ‘, | CTRLATY
: - o el
X-22 IA-CV “ 93¢V | 1a sudPiy TO MRIVS (0“4’0 0.2 ¢ 4 0.2 0SS 1.5 mﬁ :
Method 1 DA Y i=r oy =1y
Method 2
1f determined

vatistactory completion ot leak

FROCEDURE NUMBER 6.3 ]

testing also satlsfies closure test requirements

of the CNS IST Program.

T

___REVISION NUMBER 30

|

PAGE 4% OF 9t
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| ATIACHMENT 5 PRIMARY CONTAINMENT LIRT TEST RESULTS

— » e ——————eas

u

IABLE | - TYPE C LIRT PENETRATION TESTS

——
As — ALIOVUANLE LIMITS
(ENETRATION voLUME | FouND | /1nmp JAS LEFT scfh INITI
<= cIC PENETRATION DESCRIPTION - ! LEAKAG Al
IIMBER fe*  JLEAKAGE[LEAKAC gy PO /DATE
sclh | acfs | ®€ ; " Tacu srec
B 5 DED
VA o :.l:)w ™ee SN-rl
A-3S 10D NAL“auf g0 | Tie yAvve g T e
vef moa
I L iy m shrhy oy-140
| % 3s€ N Cus ey TP PfoRLE  SepPLy Vv L~ oy - - _Oo.L5 ! YAy | ey wv-is
! r" "
£ 336 | P sov- gy TIE _BorLl SufBY _Souom) e
| - a LSSy Thew Q4 1T
! . 2! “ v A
[ ¢ e Bris 0o ey | dieen selBue v A8 g 4 L = o.5 Ve [on
‘ vet —
' oA pt shilve 108708
l S % e | RNR-RY- 1907 |g1ham fuffey To Rk M2 |- ‘
! ‘/ . ml“ 410
| o o
oY [AMe-gy- a0pu RRQ Wy A SO 5100 RALIGE v t:" W
: - o h e
- ¢ sfulie -1
-2\ SRS ARy fewe Wy Sucw f0n gguge |- 2 . "a
O.00)| Besp "‘ :;'.‘ N ey
L_ K E5E. PS-<vd- v RR <00 - "
©.0DL vy " :’:N W 4 o
2
-3l | Pe-ev- Mev na-m;_mmmua.am_ . - 0.\
wRw a a* 26> e vy .10}
X S\F PC 0N IRV | Oy Cyptpm  1OLamom DLLL S G- T 10.09¢ | 1.0 3.07 [MAv
1 Method 1
2 Method 2
* T1f determined
' oiatlatactony completion ol loak test Ing also satlslios . losuwie Lest tequiremoents of the CNs 157 Program,
e - USE 0. 203 £ & eieg PoRTAALL  TRST VOLUML .
yEvy - B sy
FROCEDIME MINMPFR 6 3 1 ) I REVISTON NMUMRFR 30 ‘l PAGR &7 DF 93 —]
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i TACHMENT 5

PRIMARY CONTAI

NMENT LLRT TEST RESULTS

anpy o VPR O ret AT Ion 111 -
1! AS OUTRD A— AHIIUAM.Z LIMITS
: I TRAY TN i : . A Vort iy FOUND /INnD - . e malh INITIAL
| HUMBER S PENETHATION DLSCIREMTTON ) LEAKAGEl, EAKAGE LE'ACKt{\hc i JDATE
i scfh | scfh» p—— TBCH aPBC
ff ol C - :"..:‘ / ‘;:;\' TR
1‘ * . P‘ .
| _£-23197 PV~ 5806 AW 1 PR-AR  (han o
. O Ann
! \ nwey ’.‘ ':':;'q et 360
| g-229) Pc-v-sk7 o 30 Mpy-24 Guan e
? R con sy e oo
" : uvve ph Dolve A YeorsY
| 2 | pev-588 | om 5o oonu -as Couinp ) oty 0.\
; 4, _ I For e Al
! . Yeww ”‘ ) e s v Ry
| (-129 Pe-NV-§99 MR 10 PRY-30 (wap) 0:?3.1“ / O-i -
| o L 1 - ey
! Auey e IV Y
’ ” Wijyu
| _(-2L5¢L -V -190 A\ 10 Mav- 30 (w[)_)__ _Qrb;ﬂ” , 7 N
e 7 R e~ Witk
L ?ivl v
4 S-SV 1%cv | SB 1o QW SuePLy Cv 2.5 0.5
2.5 Py ' ’;:“d YA YNy
r
i K AN SA-NCCYT 1SN 10 Dw_suseiy vacug 4 2% ks il 0.3 L
| [ n % v
¢ Welsw frme
X-2) SA-\- f-ﬂ__S&_‘.h_Mﬂﬂ.ﬂ_umLﬁml_ S5 Sl
FAS ~A0v- FAY ol Commtanius ot ATV CT |, O3 . je LT
| _X-5(F W AMALE. TS0t AT 0~ - /.0
§> E e ™o Sy~ifL
i X—-51F~ f’ﬁgﬁov-/ZA:/ Vorume X veur ‘210 |p.0 at ot [.0 |3.0 j
1 Method 1
? Mothod 2
A If determined. - .
k testi also satisfles clos re test r fremant ot CNS .
ﬁ::'s:5,10.5,.:Egpwcso:?vp‘},gft‘go':x&f l.i::' ar .':' vn\.&uu { 2o ey AVMunan sy :\1.'0 LAverm A(ca:f(to 03?!:"?« ) he IST Pro;:.,.
LR aAOD O.2F £ » TR MPoar A Ay 148 usivumy e
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PRIMARY CONTAINMENT LIRT TEST RESULTS

[ artacument s |

TABLE 2 - TYPE B PENETRATION LIRT TESTS

. JAS mnnnl'urrnn/mnn{ns LEFT JALLOVARI F|
g cic PENETRATION DESCRIPTION Yoo |LEAKAGE | LEAKAGE |LEAKAGE| LIMITS e
_ scfh scfh* ecfh scfh
X-lAxx PC-PENT-X1A [Northeast Drywell Equipment Hatch] 0.25 < 0.1 |
X- 10w PC-PENT-XIR  [Southwent Drywall Fquipment lateh| 0 25 <01 i
X-Lan PC-PENT - X4 }!ryvoll llead Access llatch 0.25 £ 0.1 |
/ ey e ‘J
X - Gaa PC-PENT - X6 LLND Removal Hatch 0.25 wh 0.1 St s
—" /
A i
i;.*z/\hu PC-PENT-X7A h::?"f:o.. Line Expansion 0.25 £ 3.
. " R E
X. I Deae PC-PENT-X7D k::rl\o::aun Line N Expanaion 0.2% £1.0
X 7CHR PC- PENT-X7C k:;'l‘o::“' SR - 0.25 s 1.0
K- 7D*x% PC-PENT-X7D k:{ll‘ofv:e.- Line D Expansion 0.25 £ 1.0
& R Tem— osactor Feadwateoy lLine A
S G S Lpanslon Bellows 9.23 = 1. ‘
oactor Feedwatar Line B |
X-OB### PC-PENT-X9B [goseror Foaduater 0.25 <1.0 |
/ 00 Thea Y
X+ 35A%% PC-PENT-X35A [TIP D 0.25 - )
If determined.
** Denotes bolted double gasket seal or testable gnskat
*t Tirntaa teatahla oxpansion bellows .
okt smmw ey | REVISTON NUMRER 30 | PAGE 27 OF 31
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[ ATTACHMENT 5 | . TRIMARY CONTATNMENT LIRT TEST pEem 1o

= . s lem+m'rhn/mn AS LEFT [ALLOWABLE ?
e T cic PENETRATION DESCRIPTION ko |LEakacE| LeAKAGE | LEAbior Linrrs | INITIAL/ ?
™a e
X- 35 PC-PENT-X358 ftir A 0. 1o o e S 0.1 [ sanew ¢v¢‘
: Yoo WQo 0“{
X- 150+ PC-PENT-X35C [TIP © g — . o <01 | i ---1
= - e hive  Jrma e
X-35D%+ PC-PENT-X35D [TIP B ; 0.25 o4 ‘;/-" 0.0 S 0.1 ™ shiyy -
' o S o B SR
K- J5Ex» PC-PENT-XI5E [TIP Nitrogen Purge 0.25 0O _u* . £0.1 phalyes  jrmea veoe
X 36 PC-AN-1,/0,1 Ivision 1 1,/0, Analyzer 0.31 < 5.0
X-36 PC-AN-11,/0,11 ll)lvlulnu Il 1,0, Annlyzer 0.32 £ 50
X-49C PC-PENT-X49C [Inatrumentation And Control ¢.02) <01
X-49D PC-PENT-X49D lInstrumentation And Control 0.023 £0.1
X-50A PC-PENT-X50A [Instrumencation And Control 0.023 £0.1
X 50Rn PCPENT XSOR [net vomantat fon and Cont ral 0 o <01
X-100A PC-PENT-X100A fiow Voltage Power 5.7 <0.1
’ Ht detarmlned
** Denotes bolted double gasket seal or testable gasket
*** Danotes testahle expanasion bellows.
- -l ROCEDURE NUMBER .f’.-l.'-_ 1 ] REVISION NUMBER 30 l PAGE 8% OF 9 '
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[ arTaciment 3

PRIMARY CONTAINMENT 1IRT TEST RESULTS

Mv
. s rounfour LLOvAR
S FOUN BD/INBD| AS LEI‘I'*\
| cie PENETRATION DESCRIPTION VOLIME |1 EARAGE I.FAKAGE*LEAKACE Linrts | INITIAL/
et scfh scfh* acfh scfh i
X-100E PC-PENT-X100E Thermocouple 5.5 <0.1
X-100F PC-PENT-X100F b‘“" ven Monftoring Stpnala %95 <01
X-100G | PC-PENT-X100G iuw Voltage Power 5.9 it
X- 10010 PC-PENT-X1001 ll.nu Veoltage Power 5.56 <9.1
S 10lA PO PENT X100A Bledivam anln.:n Poseny R < 0.1
X-1018 PC-PENT-X101B Neutron Monitoring Signals 5.56 <0.1
X-101C PC-PENT-X101C Medium Veltage Power 5.9 <0.1
£-101b PC-PENT-X101D Medlum Voltuge luwe: 5.9 = 0.1
w Voltage Power And
X-101E PC-PENT-X101E Snst runentation 0.25 <0.1
X-101F PC-PENT-X101F Ledlm Voltage Power 6.11 0.1
X-102 PC-PENT-X102 L.nu Voltage Power 5.9 0.1
It determined,
** Denotes bolted double gasket seal or testable gasket .
et Deroten testabia sxpanalon hellowa.
+1 Sl 5 Folo A ] HEVISTON NUMBER 30

'AGE BS OF 43~




_ ! e A MLl e N .
l, ATTACHMENT 5 l PRIMARY CONTAINMENT LIRT TEST RESULTS
o . JAS FOUN ITRD/TNADY AS LEFT ALLOVAR]
PENETRAT 10N cic PENETRATION DESCRTPTION e h.mxncr*nmncn'ﬁm\ncxkunrn}{'m"“‘/
NUMAFR e oy P po f DATE
o E " 3R DTN __®sulh aolly el
X-103 PC-PENT-X103 Neutron Monitoring Signale 5.09 £0.1
X-104A PC-PENT-X104A Instrumentation And Control 5.97 0.1
2o aan P PERT X1o4n Jlast tumant at tun Aud GCont il 3. 9. a 0.1
X-104D PC-PENT-X104D Instrumentation And Control 4.13 <0.1
X-104E PC-PENT-X104E Instrumentation And Control 4.58 £0.1
X-105A PC-PENT-X105a Pnu Voltage Power 5.84 0.1
X-105D PC-PENT-X105D }Iedlun Voltage Power 6.24 <0.1
X 106 PC-PENT-X 106 }hnurnu Monltorfng Signala 3.42 20.2
X-230 PC-PENT-X21%0 ‘Low Voltege Power 2.3 £0.1
orthwest Suppression Chamber
X-200a** | PC.PENT-X200a 95008 Suteh 0.25 £0.1
TR (6000
" outheast Suppression Chamber A
X-200B** PC-PENT-X2008 kcccn Heteh 0.25 0.0 - £0.1

* If determined.
Y4 Deuntea holtad dowble gankat annl or tontabhlea ganket

*** Denotes testable expansion bellows.

'7 PROCEDURE MUMRFR 3 ) | REVISTON NMRER 10 | PAGE B8 OF 93- i
N i -



- an T e o e c—t. . St ——t—

[ aviacumen: 5 | PIIMARY CONTAINMENT 1181 TEST MESULTS |

r———

o+ cic PENETRATION DESCRIPTION -y ’ﬁJ\mstfrg\%?cdmg LINITs | INITIAL/

NU"BHER fe ecfh scfh* | acfh __schfh __DA_IE_ -
X-2131B%» PC-PENT-X213B |[Suppression Chamber Drain Flange 0.25 < 0.1
...... w4 PC-PENT-DWIl [Drywell Head 0.25 0.1
------ *h PC-PENT-SIP1 |Stahilizer Inspection Port 1 0.25 0.1
------ *h PC-PENT-SIP2 |Stabilizer Inspection Port 2 0.25 £0.1
_71-i‘~** PC-PENT-SIP3 {Stabllizer Inapogt{on_?ort } _0.25 N 0.1
" j-** | ;;T;;;;T;IPG Stabilizer Inspection Port & 0.25 £0.1
SRR PC-PENT-SIPS [Stabilizer Inapection Port $ 0.25 ( 0.1
------ *h PC-PENT-SIP6 |Stebilizer Inspection Port 0.25 <0.1
------ * % PC-PENT-SIP7 |Stabilizer Inspection Port 7 0.25 0.1
------ ** PC-PENT-SIP8 |Stabilizer Inspection Port [ 0.25 £ 0.1
X-220%* PC- FLG-230MV LPC-DOHV Testsble Flange 0.25 0.1
X-26%% PC-FLG-231MV _[PC-231MV Testable Flange 0.25 [ 0.1

* 1f determined.
** Denotes bolted double gasket seal or testable gasket .

‘4t Dennten teatahle axpanalon bhellows .

{KOCEDURE NUMBER 6 3 1 1 | REVISTON NUMBER 30 i PAGE_B7"OF 9t
LA - T




PRIMARY CONTAINMENT 1I1RT TEST RESULTS

‘ ATIQ‘TMHFNT_EV_ I S

e c1c PENETRATION DESCRIPTION . ‘m*"’..&%ﬁ”’ﬁ&u“g{ kl!ft‘:("rhr's ——
B scfh scfh# scfh scfh
| X-25%» PC-FLG-232mv kPC-?J?HV Testable Flange 0.25 0.1
_ X-205%% PC-FLG-233MV LC-ZIBHV Testable Fl-_n& 0.25 £ 6.1
X-205%% | PC-FIG-243av G249V _Teatahla Flanga St IO S o NN
K-205%% PC-F1G-204AV IPC-244AY Teatahia Flange .23 50,1
E_Z2O5AAY  ORUR-FLG- lORY festable Flange 25 0.1
_X-225C*# RHR-FIG-11RV Mrescable Flange .25 0.1
X-225B%% | RHR-FLG-12RV Hescable Flango .25 0.1
X-225D*#» RHR-FLG-13RV [Testable Flange .25 0.1
| X-210A*» RHR - FLG - 14RV Testable Flange .25 £ 0.1
X-210B#» | RHR-FIG 15RV Testable Flangg____ 0.25 nE < 0.1
. * - -
X 2106_ RHR-FIG-17RV [Testable Flange - T 7 ST g % N = R
X 2144 VLG 18KY [rostabie Flange 0.2 | 90O e 0.0 S ]

* If datarminad.
** Denotes bolted double gasket seal or testable gasket .
*** Denotes testabls oxpansion ballows.

. —————— —— T ————————————— — -—\\“- B ——
T T R _ ]w‘__‘ FEVISTON NuMBER 30 l FAGE U OF 93 '
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I ATTACIIMEHY I

PRIMARY CONTAINMENT LIRT TEST RESULTS

e e T
, S FOUN BD/INBD|{ AS LEFT
: vou T
- CIC PENETRATION DESCRIPTION to |LEAKAGE| LEAKACE | LeAksnn untrs'% e
et e i il s it i bbb e N scfh | mcfhe nefh scfh ‘J
e
3 ey
_ X-214ne RIR-FLG-19RY [Testable Flanpo 0.25 .O o 0.0 < 0.1 mw |
. w 'Duﬂi‘
X-21bne RUR-FLGC-20RV [Testable Flange 0.25 nh 0.1 |™ | .
T~ Yy
K- 214ae RIK-FIG-21RV [festable Flange 0.25 “h 0.0 s 0.1 | “whe l
_X227a** | CS-FLG-10RV [Testable Flange 0.25 0.1 l
I
222 AnR CS-FIG-11RV [Testable Flnnsc 0.25 —d < 0.1 L
!
K2 IBes CS-FIG-12RV _[Tescable Flange 0.25 <0.1 |
I
'PARee ES-FIGC-1IRV_ [Tantabla Flangn 0.25 < 0.1 {
X-213A%* PC-FLG-DL1 [Testable Flange 0.25 <0.1
X-213A%% PC-FLG-DL2 [Testable Flange 0.25 0.1
*  1f determined. |
** Denotes bolted double gasket seals or testable (langes .
*** Denotes testable expansion bellows. |
IST Engineer Review (Table 1 only): Date:
LIRT Engineer Review: nin Date:

PROCEDURE NUMBER 6.3 .1 .1 |

REVISTON NUMBER 30
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ce SYERALL PLANT SCUIREMENTS

SRITERION L . CTALSTY

TANDARDS ff::q;grv A)

“hose systems ana icmponencs :f reactor faci ies which are essencial o
ine prevencion cf accicencs wnica couid affect the public health and safety or
to mitigacicon ¢f their snsecuences snall se ident:ified and then designed,
fabricated, anc erected 2 cuality standarcs that reflect the imporsance of the
safety funct:ion I3 be periormed. ~here generally recognized codes or standards
on design, Taterials, Iabricaticn, and (nspection are used, :hey shall be
dentiliea. <here acherence 3 sucn codes Or stancards does not suffice =s
assure 3 cualiiv SrocuUCT .a kee2ing witd e safety funmctiom, :thev shall be
suppiementac T Toaillec as -ecessary. Luality assurance srograms, -ast

roccedures, 4anc (nsSDeECIiIn accertance lavels T2 e used snall Se identifieq.

A snowing =7 suificiency and aopiicacility of sades, standaraes, quality

dssurance SrIgrams, I2st Jrocedures. and inspection acceotance levels used s

TeQuiITeq.,

SRESIRICN 2 . FEIFOBMANCY STAIDALSS cacegorv i)

ThCse ivsiEms ang aToonents of raactar facilizies wnich are 2ssent:a.

S I%e JTeven:.:n 3% accizents wun:

"

% 2ould affecs tne cudiic =eaizr ana sazaic
3T 13 matigaciim oI imerr Inmsecuences snal. ce zesigred, ‘aorisitea, ana
ereCcigd 2 feriirTance stancarss :tat wi.l e2nacie o faciiiay iz witastana.

SIINOUE 288 5% ne aca9i.L.zw 23 =w

tect ine cuolis, tme addizisnal f:voes
TTAT TIENT e .TIfseC v tallri. InencTena SUCh 48 earticuakes, tirmacoes.

iisceing semgisicms, iinss, 28, NS ItReT .3cai sice effaccs. e cesign

- s = sogenc: ‘(N\ ‘ Do\

A
P‘{



zases SO estaplisnea snail reilecs: (a) ioprooriace consideracion of ::me most

severs of these natural cnemcTera :tat tave tesn recorsed izr the size and

The SuUrTouncing area anc (%) an izocrasriaca ~argin fovr withstanaing farces
greater INam ITose reCOTIes I reflact Uncersainties acout the histor:zal Zata

aing thelT SUitaDiiity as a4 sasis

sr Zesign.

-,.-9’¢,—\‘, T _ £e9P ,'0,?--.-" \

5 cSessmst  <A288CTY &)

The reactsr facility snail se cesigrned (1) 22 minimize cthe orobabilicy of

2Vents SuCh as I.res anc 2x2.i:si:ms ane (1) +s mnimize tne cotential effeces

-.e

$2 osuen avents =2 safatvy. SONCITIUSTIZ e ine firve resiscant Tacerials snail se

-5€2 wnenever craci:izal IarIugnoul ne fac:ilizv, zarsisuiariv ia areas csn-

SuUch a8 Iontaitment, oncTsi raom,

SRITIAON o o SHARING IF SUSTIME (Tacegorv 4)

leac:sr 3gilizies snai. -2 3nars Svsiems °r Iomponents uniess :: ‘s

incwn safetv is "ot .TEaires v cte saar:cg.

apegraest 2 o TISORDSE FITUTIDUBme e .acem
lecor:zs I :te Ze8137. 337i232::. ins sseserusc:aa I 2ssential :om.

zonents 2% Ine .40t snal. e TaintaiTes Iv tne reacIIr coeratar or -nCer .:s

o
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]
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sticuiaced ana ustified. The core cesign, together with reliable Irscess and
SeCav neat removal svstems, inal. oravice ‘far sais capabilizy under all axrecces
:ercizicns cf -ormal coerat:isa with approoriace margins {or uncertaincies and
Isr transient siiiacions wniza san Se anticipaced, including the effzecs of

ine loss of zower 2 recircuiatisn cumos, tripping out of 2 turdine gemerator
set, :solacion = zhe reactsr from oits srimary heat sink, and lcss of all off.

slte SQover.

SAITIRICN . SUPPRTSSTON OF MWER OSCIIIATIONS (Cacesorv 3)

-8 ISTe zesign, tigetner wiih reliaole contrals, snall ensure chac cover
8C1..401578 WAIIN I2uld Cause camame .0 excess of accescacle fuai damage
-+T113 are "2t cissitle Ir tam e raaci.v suspresses.

. —— -y - L. -y - SR sTEmeme L - .
SASTIEICN 3 . IVERALL OWER coIrriecoye -

tego=r 2)
The reactir smail e zesizned so :mat ihe cverall cower coefficient .. --e
SCwer Tlerat.tg ritge 3n%ai. " e 20si1zive.

“gemegemy 3 :z:\c:‘ ARM S e BY

o s 5 ke SESSUFE 0U'DARY [Categorv i)

e TesezsT 2C.antT TTassure scuncary snai. te SeSi3Teq anc IonstTuczes o
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-ARARE INTIUENCLL .S zesi3t ..lazive,

cRETRTan el 12 o ISITANINRUS ciegpasn |,
TOMTRLCTRTT $Na.. @ cveiicas e Ismtaimment ESTUCTLTE ERAl. e 2§ . ;-o-

TToICstain tte .citial effect ol pToss scuisment fail.res. sucs &8 & .arie

FIner angLiTeeres salatv I2aCuTes 35 Tav te -ecessarv, i3 rezain fir as
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ieso UCIIAR AND 2aDTATTON SONTROLS

- -

SRITINON LI . SONTROL I00M /“-peacy 3)

he facility snall ce zravices wiw a sencral rcom frem wnics actions :z
maiftain safe coerat:iznal stacus 3: -se 2lant can Se contrslled. ~decuate
Fadiacicn sroceciicn snall e :rovized 3 sermis dccess, even uncer acciden:
songitions, I eouisment .n :ne ::mtrai raom or Sther areas as recessarv -o
SAUC 0WN ang Taintain safe conmetsi sf swe factlicy without Tadiation exoosures
2f cersonnel ' axcess :2f !3 -T2 =2 limizs. It snail Se Tossible 3 shut :-e

TRACIIT I3WNn ame TaImIaim i is 2 safe *Tm@iticn :f access :3 e esmprsi rsom

‘8 .J38C U@ 22 fire a» Jtner *3usa.

SRAISSRICN L2 . INSTEUMENTiTeay Lo co ITCL SYSTIME ‘Zicegopy 3)

-nstruTencactian 4ng 73NIr2is snai. e frovidea as Tequireg :: TANL1Or ang

Tai1ntaln variaoles wizaina Srescrites soerac.ng Tanges.
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CRITIRION 13 . INCINEERED SAFEITY FSATURES PROTECTION SYSTEMS (Cacegorv 3)

?rotection svscems shail e crovided for sensing accident situacisas and

im1tiatitg tne coeracicn of tecessary engineered safecy faacures.

CRITERION 16 . “ONITORING AEACTTR CCOLANT PRESSURE 3OUNDARY [Zategorv 32)

Mgans snaii Se srovidec I3r monitorinr che Teactor olant dres.ure

soundatry =2 cetect .eakage.

CRITIRION 1° - MONTTORI'C RADTOACTTVITY 2ELZASES (Catesorv 3)

Means snai. ce croviced Isr Temiiaring the containment atmoscnere, :ne

1

facilizv eflluent Zdiscnarze cacns, ang :ne fac:.ity envirens :ar radicaccsivicy

tnat cuid Se r2ieasec I im mcrTal speracicns, ITom anticipated sransiencs,

anae Irtom acc:dent :anmaiciasns.

«©)

2

"

TR RN 18 . MONTICRIID PUT. AND WASSE STORXGE (Categorv 3)

Momiidring and alarm :astromencation shall Se provided far fuel ana wasce
stirage ang tanclitg areas Iy IImeiticns that Tight coneTisute o o8 zf

- -

SSACITSITY 10 JeCav "ejalf TeTCVA. ANG 1T Tagilatisn exposures.

goommns ol whEw

. s & wa o SR AR et o TR FUETIME
——n e
sR2ZERCN 29 « SROOR s YIRS FELCARTIISY cactegor )
Trotecsicn SVSTETS 578.. o2 cesigred 2T n:1gn funmesistal celiadtiizy u-:

. meS@FVICE T8SCAD1IL.ICY TITTENSLTITE Wiih tne safaty fuimcsicng 2 te teriz e

sgseyRray 4 , FROTEICTSY SYITENE TISUIBANCY &

e - - - - -

lecungancy ana .-~secencenc2 ~23.37e32 .7
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icmponent 3r channel S a svsctem will resul: .a lass of we procection funccion.

The raauncancy srovided snail iccluge, 3s a2 Tiaimum, cwe channeis =f sroteesion
f3r sacn crotection IuncIion o e served. Jiffere-- rincioies snall be used
~nere ‘ecessary T2 achieve ITie .ncependence of reaundant instrumentacion

cmponencs.

SRITIVON 28 - STI0LE TALLURE JEFUNITION (Categorv 3)

“ultizle failures resulting from a single event shall Se treaced as a

singie Zailure.

SATTSPICN 22 o SEPAPATION CF FEOTEITTAN AND £2NTROL CNSTAUMENTATTCON SYE .28
Tacegory 3)
-

wem— s

Pratect:icn svstems snail se sevaratea f-=m encral inscrumencation systems
T2 e 2xTeNnt ITat I3i.iure Or removaL from service of any conersl (nscrumenca-
<30 svstEm IoToonent T thannei, ir 2f those common 3 control :ascrumencation

dng =rofection cirsuitry, leaves intact a svscem sactisfying all requiremencs

«SFf e TStecticn shanneis.

e Rt e - - -y oy ey P BmERY S AeS.aesemmy; sa - mmmmem gy teomen

AL Ton DR SN . M ecEmem, SensiSL HMUTTTIRLE 1SARILITY T 0TI T syET Ve
— = o
+sdaBgC P 2

8 8228228 3¢ acverse :Itngi1iisns I3 wnica rEf.ncant Inanne.s v ZT¥oCec.
SL3T svsta™s Tignt e exdosec 1~ SoTTmon, 21iner JLnger -~orma. s3rgilions or

tnCse I am accizen:, IMai. =32 css..: .- .288 I tme croteccicn

2ITITION L . DMEBCTwe T e ispezemcay sveeTve

(Tacegars 3)

-t tne event :f l:o8s :f a.. :%f31:2 sover, suff.cient s.zer=ace scurces

3 Zluer ina.. e ITIVized I cerTi: tme resuires funetionming 2Z :me sratece

. e - ~oTenCix A



SRATTSRION 25 - JEMONSTRATION CF TUNCTIONAL CPERABILITY OF PROTECTION Sys T;gg
fa:c;prv f)

Yeans snall e ."tlucea I:ir tEsiing 2rzceccion SVSCETS uaila cae reacsar
-8 17 Ieratiin I Zemonstrace tnat to failure cr . .3 of raeuncancy has

sCcurTeq.

RIZZIICN 25 o MOTECTISN SVETEME TiI1L.SAFT JE3ICY (Categerv 3)

The 2rotection sVSCems snal. ce cesiznead o ‘ail into a safe sctace 2T inte

3 state esctaolishec as :> .eracie -7 a zefi=eq =asis 17 sangiticns such as ais-

- e w
1enressizn 2f Ine svstem, .oss I itergv o 2.2., 2i€CITIC tOwer. iastrumen: ae),
1T acverse anviroTments 2.i.. 2XITaTe -2a¢C

° =SS, Te, staam, or wacer) are

ixoeriences.
PEACTO Ay smermpn ¢

-
- .. .. .

SAISSRION 2 - IDUNSANCY OF RTACTTUITY SONTIOL _cacegorv -)

A .2aSt TuC .mceTeTsent react:ivisy Iantrei svscars., sreiaraoiv

(3]
LA

LAl

2 . . o
-278NC STINCIO.e8. indai. te crovicec.

e

“memmaeayy 4@ IS i em: mem
- -

- - -
e mw - -

ea s ' Cazagerr i

*C .2ASC w0 I Ine TEACIIVIIY IIMETI. IVSIETS :TIViZed ndi. .scesencent .
‘e C37a0ie I TaAKINg 4TC t2.3i7g the iITe suseriiiial frem anv set stanady o7
FTeTACING I3MEITIIN. .TT.ugicg ttcse resi.iicg froe tower :nanges, suif:.
jiemz.7 I88C I3 TTEVEnT $NI2e2:°% iCIe733.e ‘lel zamage .iv:i:s.

-’.---'..‘ ‘W . TTLemeiam reEmmarss & 30

- R R detd -J.! A L)
.o @i mw -’ e .+ s e s siiw i@ N e ew swe s .- - s A

AL .238T cme I Ite TEACTIVITY IZSMErS. VST ERS sraviced snall ce tavadle
32 TaKinNg IN@ IOTE SUSSTIZIZAL U287 inV cemaic:am (1neiuding anc:s:2acas

lCeTaticnal transients,; suifizianc.v f3st c: -reven: 2xceeqing acsestaoie ile.
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camage limits. Shucsown -argi-s jreacer than the maxioum worzh of the most

"

eifsccive conerel 2@ wnen ‘ullv wicthdrawn shail be 2ravided.

SATTINICN 29 . FEACTETITY HOLIO0WN CAPABILITY (Ca- v 3)

AL least cne of ine reacz:ivity saneral systems provided snall te capadle

:f making and holising zne caore suoccritical under any conditions with apurooriace

~argi1as ‘v tontirgencies.

SRITERION 31 . REACTEVITY 7oNTPOL SYSTEM

e SYSTEMS MALFUNC™ION (”a“_!grv 3)

The reactiviiv Isnersl svstems snail Se cavaole cf sustaining anv single

=ailuncs:izn,. sueca is, .N%.anres I:n:I:n~ugus “ithgrawai .aot¢ 2 jecsisn) 3

",

4
FSACIS. TOC. WITNSUD TALSINE 3 T23CITiviTY transient Lnica S2uid resui:z in
iXCeeq1ng aClecIad.ie .. lamame ..7:its.

TRITTRTON 32 . MANIMIM 3picmenemy

ORTH CF TONTROL 3008 f’a:mw i)

-imcs, <nca inciuce :3nsiceracie margin, shal. Se siaced on the ~axi=u~

.
"»
-
o

*
'
.

o
]
o

i

o

...... SSnETSL Toss8

ir szlements ang on Tates ac wnm reactivizv

30 te .Tcreases T ansure Itac ine cotential effects 3f a Sucde. .r large

hange s$ Tesgsiviey <annce 2) TLoTure Tne ra2aciar :zoian: srassure osouncary

Tas, IT Iiner 'sssel .~zermals

loo AT I2CLANT TRfSIaT IOINTARY
S 2PoCN G2 o FEACTSD 0L T TILIIUIE ICLNDARY SAPARZITY (Zacegery

TR TRECIST 22i3%c ccasi.te souncary snal. te tapacie of acccmrocar -

“AINCNC TUDLtUre, NG LI ItLv L imit22 allowance ‘arp snergy absorscion cmre-

c.a8t:2 Zsfermacicn, 2% SS4%.2 are

IVTamic .Cags .mcosec :n anv councar




component as 2 result 2f anv inacvertent and sudden release of energy 3 the
s.olant., AS a design reference, t1is sudden release snall Se taken as chac
Jnich would resuit ITom a suaden reactivity insertion such as rod ejectian
(unless sreventea >v 20s1:ive Techanical Teans), rod drooout, or :3id water
addicion,

~TTTRATON 2L o REACTCR ZSOLANT 29SSSURE 2CUNDARY RAPID PROPACATIAN Figruets
PREVENTION | -acegors A)

The reactor zoolant sressure >cundary shall bYe designed 2 minimize the
srooaciiic7 of rapidly srocagat:~g :=vce Zailures. Consideracion snail se
given 1a) 22 ine "otIReCsugnness croterties of Tacerials excencing 3 the
Jpoer sneif zf the harsy transicizn curve, (D) 29 the stace of scress of
=ater:ais .ncer sStacis anag :ransient .2acings, (¢) =2 tne quaiisv csnersi

speciiieag I:r Tacerials ana :tomponenc Zabricacion to limic Zlaw sizes, ana

(d) 22 z2=e =rsvisions 22r soneErs. over service temperature and irradiacicon

pffgcts wnick =av TESUITe STeTALicnal Tastrictions.

s O ARy IR s FOAC AL ORI T e

~ASERCT -

LACET ISNELTISNS WNATE TRACSIT IIT.4NC TTESSUCE SOUNGATYV SYSSRT Comoorenc:

e

ssegeruesed 22 farricis wataria.s TV e sudDjectas 2 otantiai .zaeifgs. iucr
38 3 TE8CS.UItVelT0UCES .28Gi73, &€ iie taTmTeratures snai. ce at .east LlT77°

J00VE 238 =3l 3uesSi.icv trarsicicm (ST camzerature of che camcenent TataTia.

Poeme resuULciTE 2nETRY TR.@asSé .5 iXTECtEd I Te iDscroTed cv s.astis

T IE R E

2 3¢ 90T scove 2=e (ST camosraciee 3

%8 Simsorert Taseris. % z=e
Tesuiting 2M@TrZY Teiease .§ #XSeci2c I Te a0s0TrTeqd within Ine elastig st

anergy range.



SRISSPTON 26 . REACTOR To0LiNT PREISURE SCUNDARY SURVEILLANCE ’Cgtl!orv =)

leactar zzolant :ressure scunscary SIToONeNts Shal. tave Irovisisag far

-nspection, tescitg, ang survell.ance v appreoriac  -eans 3 assess :ng
structural and leakc:ignt imtagricv 3f ime soungary zowovonents dur:ing :heir

service liletime. 7r :ne rszac:sr vessei, a Tacerial surveillance srogrum

nicrming with ASTM-Z..3%.90 snai. se 2ravides.

[1i. ZNGINEEIED SAFETY TTATURES

2ISIRICN 37 . IMOINEERED SAFETY TIATUARE

- o —-tiielo

w"n
e
e
w
-
"

"
2
o
u
mn

S0y (faccgorv A)
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AL least o éTerzencv cire 1io.img svscams, Preferaoly of diffarent cesign

20i0C JieS, 28CN Wit 3 CADADL. .z faw

acismopliisning acuncant emerzency core
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JPeracing and ctesting csnQi1tions are noc less :nan 303? above nil duccilicy

sransition (NDT) zemperacure.

SAITIRION 1 . EACTOR S0LANT 2REesUrs 20UNDARY OUTSIDE CONTAL MEVT
:a:c;orv =)

f sarz 2f the FRAacCIor czolanc sressure ooundary is oucside the co ainmer:
400rooriate feacures as necessarv shall “e provided to Protect cthe health and
safety of zhe osublic 1 case cI an accicencal Fupture in thac pare, Decermina-
tion of the acpropriacensss o features such as isolacion valves and additional

ontainment snall incluce tnsicerat:ion of the enviromencal and sopulacion

ssngitiong surr:unax:; she si:te.

SoIZIRTON 53 . CONTADNMEV™ JEAT PDMOVAL SYSTEVE (Cacg;orv A)

shere ict.ve "eat TemOVal svstems are Teeced under accident
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Frevent exceeding :sntairsrent “@S187 oressure, at least two systems, oreferan..
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IRLTIRNION % . CONTAIIMENT PERTCOIC LIAKAGE RATI

4 1% (Ca:c.erv 1)
The containment snall ce zesignea so that .mtegraces leakage raze

tescing

zan ce cone fcer:cc:icallv at zesign svessure curing 2lant lifecime.

SRITERION 2§ . P9QUISICNS MO TISTIIC OF PENETRATIONS (Cacesorv )

rovisions snall e Tade I:r tasting Penecrations which have resilient
5€ais Or eXDaNsSion Teillws IS terTii .eaxtightness t3 be demonstrated ac

sesi1gn oressure at anv IiTe.
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systems i0CO acticn, (nciucing tie transfer to alternace cower sources and cSe

design air Zlow zelivervy zacaoiiity.

1125, TUTL AND 'WASTE STORAGE SYSTIMS

SRITERION 56 . PPTVENTICN CF FUEL STORAGE CRITICALITY (Categorv 3)

Criticalicy in new and soent fuel storage shall be orevented oy snvsical
systems or Jrocesses. Sucn Teans as geomecrically safe comfiguracions shail

se emphasizea cver srocedural zancrals.

SRITIRICN 57 o 7UTL -ND WASTI STORAGE JECAY HEAT (Cacegorv 3)

lel:aole cecay ~eat removal svscems snall e designea 5 :srevent damage
12 tne Iuel it storage faciliiias tmat isuid result 1a racicacsivicy release

ts ciant coerac:~g areas 5T Ine cuslis anvirans.
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X, PLANT NTS

CRITERION "0 . CONTROL OF RELEZASES OF RADIOCACTIVITY ™0 THE ENVTR0
(Cau;grv 3) __ﬂl_lﬂ‘;

The facility design shall i{nclude those means necessary to saintain
control over the plant radicactive effluencs, vhether gaseous, liquid, or
solid. Appropriace holdup capscity shall be provided for retention of
gaseous, liquid, or solid effluents, parcticularly where unfavorable environ-
mental conditions can be expected to require operacional limitacions upon
the release of radicactive effluents to the enviromment. In all cases, the
lesign for raciosctivity cancrel shall be Juscified (3) on the »asis of
-0 CTR 20 requirements for sormal operacions and {or any transient situation
that might reasonably be anticicaced to occur and (b) on the basis of
L0 CFR 100 zosage level guidelines f{or potencial reactor accidents of
exceedingly low probability of cccurrence except that reduction of the
recommended :osage levels mav se Teduired where hign populacion densitiss

3¢ very larze cities can be affacced by the radicactive effluents,

(Sec. 151, =3 Scac. 268; .2 ©.5.-. esdl)
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4 ASC 18 zudlisaing Zar rudlic comsent a revised sec of praposac
Sénera. Jasign Critaria wnich Rave een ceveloped to assist in tha prepara~

tion of appiicacions Isr nuclear zower planc construction permics.

<% Jovemper (563, na AID issuad an announcement requesting commancs
cn Cenerai Jesign Crizaria ceveloped 3y its regulacory scaff, These
Sritaria vere stataments oI Zasign Principles and objectives wnich nave

dvoived over Ina years .n .icensing nuclear sower piants by ctae AZC.

=% Wa3 TeCO3TITEC A% Ine Iima tne critaria were First issued far
lsoment thal Iurtnar elfsris ware -~aeced -3 ceveio them m=ore Iul.y. The
TEViSion Jaing sudiisnac ticay riflacts extansive sudiic comments received
ITom TUeNCy gTOUPS Or incivicualis, suggestions made at Teetings wich tae
ARSTIS InGUSITiaL Toram, and raviagw within cthe

ar wmaa
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Al o

The Tegu.atary stadl nas woTceQ I.3seLy wita tne Commission’'s ALvisor

-smmiliae on feacisr Iafeguarss on tne cavelsrment sf tne srizaris and e
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TR Genera. Casigs Coisaria ref.ac: csa TTACCWINALING experiasca =3
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Titaria are presenced ;rovices suffizient Flaxidilise

52 permit applicancs
I3 establisa casign recuirasent <8173 altermace and/or adéizionai Sriceria.
-2 particular, acaizional crizaria will Se needad far unusual sitas and
enviromzantal conditisns and f:r rew or advanced types of reac:iars. o2 eaca
tase an applicant will 2e recuirag =3 icenst Sy ics principai design crizeria
47C FTIVICE assurance ctlact ttay encompass all those Zacility design features

Tequired in tRe incterest 3f sudiic nealth and safety.

S—.-

The criiaria are casignatac as "Ceneral Cesign Criteria for Muclear
7ower ?lant Toascrucsism Fermiis' iz immhasize on K@y To.e tiay assuca
4% Inis stag. 9f ne .icemsing sTSceass. .:hc CTitaria cave ceen catagorized
48 Category A or Jategsrvy 3. Ixzariance nas saown snac =ore cafinizive

inZOTTACION 7aS Ceen n2eCEG AT Ii@ CONSTIIUCIIOn permic stage Ior certain of

the CTITaria; thnese tave ceen cesiznalic as Cacegory A.

seve.spment I tnase criiEria i zar: :f o3 -onger-range Commission
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“iSR ASC zapsicizacism,  Tha J.Iimat2 3oas 18 tne evo.uzisa of Lncustsy
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The provisions of che Proposed amendoent relacing to General Jesign

Criteria are cxpcc ed 0 De useiul as intari= guidance uneil

the Commission cakes further action on them.

sSuch tize as

“he proposed Criteria, wnich would Secoms Appendix A to 7are 50 of

the AEC's regulacions, will be Published in the Federal e

ter on

¢ i0terested persons Tay suomit written comments or sugges-

tions to the Secretary, U. s. Atomic Znergy Commission, dashingcon, D, e

20345, wichin 40 days. A copy of the Froposed "Canersl Design C:um.

iar Nuclear “over ?lant Construcsion Permics” is attacned.
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SURVEILLANCE REQUIREMENTS

2 ]

Applies to the auxiliary electrica.
power svstem.

19 issure an adequate supply ¢:f
electrical power for operation of
those svstems required for safety.

i isakics:

"

The reactor shall not be made
critical from a <old Shutdown
Condition unless all of the
following conditions are satisfied:

" Both off-site sources (345 KV and

69 KV) and the startup transformer
and  emergency transformer are
available and capable of
automatically supplving power to the
4160 Volte emergencv buses 1F and 1G.

Both diesel generators shall be
overable and there shall be 3
minimum of +8.000 gal. of diesel

fuel in the fuel oil storage tanks.

The <160V critical buses IF and 1¢
and the 480V critical buses 1F and
IC are energized.

relavs
relavs

1, “he loss of "oltage
and cheir auxiliary
ire operable.

Vo The undervolcage relays and
their auxiliary relavs are
operable.

125V/250V batteries
chargers shall be

The four unirs
and their
operable.

The power monitoring svstem for the
inservice RPS MG se: or alternate
source shail be operable

+191.

%Eﬂliﬁlhiliiii

Applies to the periodic
Téquirements of the
electrical svstems.

testing
auxiliary

Zbi jve:
“erify the operability of the
auxiliary electrical system.

specificacion:
Auxi11n:x.ﬁlss:xisnl.ﬁnuxnnnns
Emszxsnsx.&naaz.ﬂnﬂs:xnl&nx:..:laxz

a. Loss of voltage relays

Once every 18 months, loss of
voltage on emergency buses is
simulated to demonstrate the
load shedding from emergency
buses and the automatic starc
of diesel generators.

b. Undervoltage relays

Once everv 18 months, low
voltage on emergency buses is
simulated to demonstrate
disconnection of the emergency
buses from the offsite power
source. The undervoltage
relays shall be calibrated
once every 18 months.



. w q-v\‘

AANBTTTANE TN

SURVEILIANCE REQUIREMENTS

~henever the reactor is in Run “oce
or Startup Mode with the reactor rot
in 3 Cold Condition, e
availadility of electric power shall
oe as specified in 3.9.A.1, excest
is specified in 3.9.3.1.

from and after the date incoming
Jower is not available from a
startup or emergency transformer,
continued reactor operation is
cermissible under this condition for
seven days. At the end of :chis
pericd, provided the second source
of incoming power has not been made
iamediately available, the NRC must
e rotified of the event and the
plan to restore this -ccond source.
Juring this period, © two diesel
Zenerators and assoc.:ced critical
Suses must be demonstrated o Se
operadle.

From and after cthe date chat
.nceming power is not available from
soth starc-up and emergency
transiormers (i.e., both failed),
continued operation is permissible,
proviced the two diesel generators
and associated critical buses are
cemonstrated to be operable, all
core and containment cooling systems
are overable, reactor power level is
reduced to 25% of the rated and NRC
is rotified within 24 hours of :he
situation, the precautions :o be
taken during this period and :ne
plans for prompt restoration of
incoming power.
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“rom and after the date that one of
“he diesel generators or an
ussoclated critical bus is made or
‘ound to be inoperable for any
veason. -ontinued reactor operation
‘5 permissible in accordance with
specificacion - O if
Specification 3.9.A.1 is satisfied,

From and after the date that both
diesel generators are made or found
to be inoperable for anv reason.
continued reactor operation s
permissible only during the
succeeding 24 hours in accordance
with Specification 3.5.F.2 if
Specification 3.2.A.1 is satisfied.

From and after the date that one of
the diesel generators or associated
critical buses and either the
emergencv or startup c:ransformer
power source are made or found to be
inoperable for any reason, continued
reactor operation is permissible in
accordance with Specification
3.5.F.1, provided the other off-site
source. startup ctransformer or
emergency transformer is available
ind  capable of automatically
supplving power o the 4160V
critical buses and the NRC is
notified within 24 hours of the
occurrence and the plans for

restoration of the inoperable
components.

From and after the date that the
diesel fuel oil particulate
concentration level defined :in

surveillance Requirement 4.9 .A.. 4
cannot be met. restore the diesel

fuel oil total particulace
concentration to within the
acceptable limits within 7 davs. or
declare the associated [iesel

Leénerator inoperable.

From and after the date that the new
diesel fuel oil properties defined
in Surveillance Requirement
< 9.A.2 e.2 cannot de met, restore
the stored diesel fuel oil
properties o within acceptable
-imits within 30 davs., or declare
the associated Diesel Generator
noperable

fach diesel-generator shall be
started manually and loaded to not
‘ess than 50% of rated load for ne
-ess than 2 hours once each month to
demonstrate operational readiness.

Puring the monthly gzenerator rest
the diesel generator starting air
compressor shall be checked for
operation and its abilicy o
recharge air receivers. The
operation of the diesel fuel oil
transfer pumps and fuel oil day tank
level switches shall be
demonstrated, and the diesel
starting time to reach rated voltage
and frequency shall be logged.

Once every 18 months the condition
under which the diesel generator is
required will be simulated and &
test conducted to demonstrate that
it will start and accept the
emergency load within the specified
time sequence. The results shall be
logged.

Once a month the quantity of diesel
fuel available shall be logged.

At least once per month the
particulate concentration level of
the Diesel Fuel 0il Storage Tanks
snall be determined in accordance
with ASTM D2276-1989, Method A. The
total particulate concentration in
the diesel fuel oil storage tanks.
shall have a limit of less than
i0 mg/licer when checked in
accordance with ASTM-D2276-1986

‘ethod A.

vew fuel oil sampling will be
performed in accoirdance with
ASTM-D4057-1988 within 37 days upor
delivery. Fuel oil testing will be
performed in accordance with rtr.
tollowing:

L. By verifying in accordance wi::
the tests specified
ASTM-D975-1989a prior
iddition to the storage tan:
that the sample has:

i) An API CGCravity of wirt:
0.3 degrees at 60°F, o
specific gravity of wir:
0.0016 at 60/60°F. when
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‘om and after the date that cne
Talive in the Automacic
Jepressurization Svstem is made or

found o be inoperable for any
feason. continued Feactor operat:ion
i cermissible only during -ne

succeeding seven 'davs unless such
valve is sooner made operaple.
Provided that during such seven Cavsg
the HPCI Svstem is operable.

with che surveillance requiremer.:cs
9f -.6.2.5 not Perrormed at --e
“équired intervals due o reac:or
shutcown. a reactor startup mav se
concuicted provided the appropriace
surveillance is Performed within -2
Tours of achieving 113 pPsig reac:or
STeam pressure.

$ the requirements of 3.53.E.1 »r
2.2 cannot be MeT. an orderiv
utcown shall be initiated ang Toe

e

[ PP

n
eactor pressure shall be reduced =o
T lzast .13 Psig wicthin 24

I
-
=

hours .

en - Avas ] ok o
-4ring anv period ~“hen one diess;
iererstor is inoperable. continied
®3CI0r osperation ig Permissis.e
Te during cthe Succeeding seven
-87's unless such diese] génerator _g

S00rer mace operable.
“he operadle diesel
--% issoclated L2CT.
FHR Zervice

provided t-a:s
generator zng
Core Sprav. :i-g
water subsvstems :-e
‘Pe€radle and the Tequiremencs
p® 5 ¥ arr et 4 4 Sl
Tetulrement NOt  be nmet., =g
“¥C.lrements of : ¢ F.2 shal. -e

.

|
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2LRVEILIANCE -REQUIREMENTS

“nen {: ig

cont'd)

~hen it is determined that one valve
°f the ADS is inoperable, the ADS
dctuation logic for the other aAps
valves shall bpe demonstratred to be
overable immodiccoly. In addition,
the HPCI System sha]] be verified to
Je operable imnodiatoly.

Mg -

- l E ! i III:-"

cetermined that one
clesel generator is inoperable. the
. Core Sprav, and RHR Service
vater subsvstems associated with the
°Terable diesel generator shal! be
verified to be operaple 1mmed1acaly
ing daily thereafrer. In addition.
-7€& operable diese} generator shall
“® demonstrated -o be operable
-Tmediatelvy ang every three davs
hereafter

»
it et
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Juring any period when both diesei
sererators are inoperable. continued
TeacIor operation is permissible
onlv during the Succeeding 24 rours
uniess one diesel generator g
soorer rade operable. provided that
botx LPCI subsvstems, both Zore
Sprav subsvstems. and both 2HR
Service water subsystems ire
operable and the reactor power _evel
-5 reduced to 25% of rated power and
the requirements of 3.9.A.1 are Tec.
if this requirement cannot be mer,
an  orderly shutdewn shai: 2e
iniziated and -he Teactor placed in
the cold shutdown condition wizri;
24 tours.

AnY  combination of inoperasie
components in the LPCI. RHR Ser—ice
~ater. and Core Sprav systems s-z.1
70T cdefeat :the capabilisy of =ne
“éTalning operable componencs =»
SULELll ohg cooling funczions.

~hen irradiated fue] ¢ T
Teéactor “ressel and che -sva L8 in
the Zold Shutcown Cor ition, =p:th
-cre Sprav Subsvstems bosh Lo
°sstems. and both MR Serice
2 suDsvstems mav be .noper::.e.
".Ced no work is being done w=:::

-%e rolential for drairing :he
Seactor vessel. Refue.ing
~&C.lrements are as specifiec in
Spezificacion 3.10.F.

5% 13l
Lol T O

WO v g

T irradiated fuel in the reac:or
se. one control rod -
-8 Tay D>e open while --
‘éssion chamber :g complezs. v
‘-Ted oroviced zhar:

oy
0

0y

N §

i “he reactor vessel neac ‘s
Jemoved .

~he spen: fiel pool Bates ir
oren and the fuel pool wa-er
-evel is maintainec iz

-

evel > 13 eet

ne condensate tTansgzer
s¥stem .s cperable arc
minimum of 220.000 gallons of
~aler iz ia =he condensice

storage tank.

‘conc'd. )
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of 4160 volr switchgear COntacts for normal station service transformer

k¢ the breakers for start-up transformer supply au;omacically close on fast

ir Testability can be demonstrated by control switch Operation to open the
.é.tion service transformer Oreaker

y e

2 The emergency station service transformer Provides the second
for preferred a-c power “ontrol cxr;ulzrv 1S arranged go that upon opening
60 volt switchgear contaces for incoming ncrmal or start-up Supply to the
volt critical emergency) bus, the br:aker for emergency transformer
tically closes Testabxi‘:y can be demenstrated by control switch Operatjion
n the incoming breaker to the Critical byg

Provision is also made in the \inder-ve tage Protective scheme for
-160 volt s - gear on critical buses 1F énd 16 fep automatic assumption of
.cgl i0ads v _he eémergency transformer before standby a.¢ Power ig used gas
eher described below This test can be Yeépeaited dyr Ng normal Operation.

' 2tandby A-C Power Diesel “€nerators) lest .@pabiliry(s

| The ;ncervoltage Protective Sschemes for 4160 volt switchgear on
cal buses IF angd 1 Provide for dutomatic scare of the diesel E€nerators and
ption of load upon loss of Voitage on buyg lF or 1g¢ The Protectijive scheme

des _ne foll:w:ng functions on €each critica] bus

- oA y 2 . . - .
i a -Lear the bus of all motor loads eXcepting Supply to the
évolr ¢ritical unijr substation

5 ‘solate the busg by opening all] incoming breakers

, °Lart the diesei geénerazor on eémergency basis bringing it
Bto full speed and oltage

lose the Eénerator breaker to the critiecal bus when the
hine is 5¢ fated speed ang voltage

e >ignal to GE logic for R Sidual Hear Removal (RHR) and core
*8Y Systems that diesej povsr ig available f, timed stareg
v 4 Start rthe Station sei1vice vater standby pumps after
Proximare ]y 15 secong delay
£ Remain {n funning sracy, NCil manual shutdown
< Testabjiljs. of the Protective scheme can be demonstrated during
tatisn o =fdtion by "PeNning incoming 'eéaker |FE 1GE) to Prevent accua]
. "nection to the 18 nd b ‘NE test switches at either switchgear
°r IC in Prover sequence -n allow aj] Protective relavs to operate g
The reg- liches srovide e follow.ng udnctions
emporarv remowva] L dnaervolrage “Yips from all motors on
al bug
*Mulale opening or . mir ‘€acker 1FA (1GB cutting off
@ stare.yg pol



