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CNS

Criterion 66 -- °revention of Fuel Storage Criticality

Appropriate station fuel handling and storage ‘acilities 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.
Yault drainage i{s provided to prevent possible water collection.

References: Subsections VII-6, X-2 3ind X-3.

Criterion 67 -- Fuel and Waste Storage Decay Heat

The spent fuel pool 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 Shielding

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 (tc allow safe fuel movement) and to reduce water radioactivity. Access-
ible portions of the reactor and radwaste buildings have sufficient shielding to
maintain dose rates within the limits of 10CFR20.

References: Subsections I[X-1 through [X-4, X-3, X-5, XII-2 and XII-3,

Criterion 69 ~-- Protection Against Radicactivity Release From Spent Fuel
and Waste Storage

[he consequences of a fuel handling accident are presented in Subsection
(IV-6 ot the CNS-SAR. In this analysis, it is demonstrated that undue amounts of
radicactivity are not released to the public.

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 porential leakages. The fuel handling and
waste disposal systems are described ir eactions 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 1s designed to provide station personnel with early indication
of possible station malfunctions.

Reterences: Subsections V-1, V-2, V-3, IX-2 through IX-4, X-2, X=3, X-5,
L=1l6, X1I-1, XII-2, and XIV-6.
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allure of the z=ain steamlines ocutside che oncalnment or
furdine~-condenser and -ecause of the conservative nature

itaff{’'s analysis of :he cose couseguences. Tollowing

ur review
ind approval of the izvroved MSLIV surverllance test program,
e approoriate > ioNns oI that tesc program will Se included

-2 the Teschnical Specifizacions.

Racage Tasging Praer

e prizary cointaiozent and commonencs
19 containzent < Jere designec
jrated leakage rate testing can be conducted ac neak calculacad
pressure and reduced pressures. ~e nave reviewed the pro=-
)T determinacion o de primary containment
overall leakage, as welil as penetration and isolation valve leakage,
0T J20€Ch preservice and inservice contalnment leacage tescs.
enetractions, .acluding personnel and equipment hatches and
alrlocks, and isolacicn valves, have generally heen designed with the

capapility of being individually leak tested at peak calculated acci-

ient pressure. Large nactches have been strengthened structurally to

Sustain the pressures of individual leak tasts. 3yste lesizned
prior to the izplementation of Appendix J, such as the control rod
drive penetraticns and standby liquid control system, do not have
deslign provisions Ior izdividual leak tests; however, the normal
functional testing of these systems ensure their operability and

taence Che necessary ccountainment ~ategrity.
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we conclude that design of the primary containment svstem will

permi: the conduct of a containment leakage testing program in
compliance with the recuirements set forth in proposed Appendix J
to 10 CFR Part 50, "Reactcr Containment Leaakage Testing for Water
Cooled Power Reaczors” (36 Fed. Reg. 17053, Aug. 27, 1971).

Atmospnere Contrsol

AS an operational technigque to preclude flammable gas concentra-
tions, the primary containment will be operated with an inert nitroge
atmosphere. The system will maintain the oxygen content of the
containment atmospnere below 4 volume percent and we find it accepta:

Following a loss-of-coclant accident (LOCA), (a) hydrogen gas
could be generated inside the primarv containment from a chemical
reaction between the fuel rod cladding and steam (metal-water
reacticn), and (b) both hydrogen and oxygen would be generated as a
result of radiolytic decomposition of recirculacing wacter. If a
sufficient amount of the nvdrogen is generated and oxygen is avail-
able 12 stoichiometric quantities, the subsequent reaction of
hvdrogen with oxygen can occur at rates ravid enough to lead to a
significant pressure increase in the containment. This could cause
damage to the containment and could lead to failure of the comtainmen
to maintain low leakage integrity.

General Design Criterion 41 of Appendix A to 10 CFR Par:z 20

requires that systems to control hvdrogen, oxygen and other substance
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ORAFT
NOTICE OF VIOLATION
COOPER NUCLEAR STATION

9414.01

10 CFR Part 50, ~ppendix B, Criterion 1], states. in part. that “[m]easures
shall be established to assure that . . . the design basis . . . are correctly
translated into . = specifications. drawings . . . These measures shall

include provisions to assure that appropriate quality standards are specified
and 1ng}uded N design documents and that deviations from such standards are
controlled.”

1. The Cooper Nuclear Station Updated Safety Analysis Report. Appendix F.
“Conformance to AEC General Design Criteria," sates. n part. the "
the purpose of this appendix [15] to show that the design and
construction of the Cooper Nuclear Station has been performed in
accordance with these general design criteria.”

Contrary to the above. Flow Diagram No. 2028. "Reactor Building and
Orywell Equipment Drain System.” contained safety-related isolation
valves but waS not included on the safety-related drawing list as of
July 1. 1994 and some safety-related components were not included on
the drawing

' 8 Draft General Design Criteria. Criterien 53. July 1967, in accordance

with Appendix F to the USAR. states that "[a]l] lines which penetrate
the primary containment and wnich communicate with the reactor vessel or
the primary containment free space [were)] provided with at least two
1solation valves (or equivalent) 1n series."

l Contrary to the above. as of May 14, 1994, many penetrations were
igentim1ed without redundant valving, These penetrations
inciuded, but were not limited to. penetrations X-21, X-22, X-25,
X-29E. X-30E/F. X-33L/F. X-209A/B/C/D. and X-218.

2. Contrary to the above, as of February 22. 1994, ten manual
operated vents, drains. or test connections had single manual
valves for containment 1solation.

3. Oraft General Design Criterion 1, 1n accordance with Appendix F to the

Updated Safety Analysis Report. states that . . . those systems and

components of the station which [had] a vital role in the prevention or
muigaticn °7 fIngequences of accidents affecting the public health and
safety [were) cesianea and constructed to high quality standards :

General tlectric Design Specification No. 22A1153. “Codes and Industrial

Standarc. * “evisicn 1. states. in Note 3 of the Appendix. that
“[pliping. wnich is an integral part of the primary containment for
1solation Lurooses, shall nave at least the same quality and levels of

assurance 3s the primary containment.”




Contrary to the above, the iicensee failed to gesign, fabricate and
erect appro<imately 300 containment penetrations to the standards
specified 1n USAS B31.7-1969.

9414-02

Technical Specification 4.7 A 2.f.1 states. in part., that "local leak rate
tests (LLRT's) shall be performed on the primary containment testable
penetrations and 1sclation valves . . . The total acceftable leakage for all
valves and penetrations other than the MSIV's 1s 0.60 La."

1.

Contrary to the above. as of May 14, 1994, the licensee failed to
provide for Type C local leak rate testing of 68 components passing
through 54 containment penetrations.

Contrary to the above. as of July 11, 1994, the total leakage for the
valves and penetrations that had never been tested. with three tests
remaining, exceeded the 0.60 La 1imit allowed by Technical
Specifications. The 0.60 La limit was 5.37 scmh (189.60 scfh) and the
leakage for the valves that had never been tested was 1n excess of 17.66

scmh (623.57 scfh)

Contrary to the above, several instrument pressure switches had not had
local leak rate testing performed after being 1solated from the
containment integrated leak rate test.



UNITED STATES
NUCLEAR REGULATORY COMMISSION
FEGION IV

511 RYAN PLAZA DRIVE SUITE 400
ARLINGTON TEXAS 760118064

Docket: 50-298
L1cense: DPR-46
EA 94-165

Nebraska Public «*ver ﬁ: tric

ATTN: Guy R, Horn. /ice Presigent - Nuclear

P.O. Box 499 hiJhF S

Columbus, Mebras«a 3602-0499

SUBJECT: RC I[YSPECTION REPORT 50-298/94-14

This refers to tne inspection conducted by Ms. P. A. Goldberg and

Mr, €. J. Paulk. of tms office. and Mr G. Cha. an NRC consultant. on June 13
througn August .c. .294. The i1nspection 1ncluded a review Of activities

authorized for vour Cooper Nuclear Station faci1lity. At the conclusion of the
inspection. the findings were discussed with you and those members of your

staff i1dentifieq 1n the enclesed report.

Areas examined curing the 1nspection are 1dentified 1n the report. Within
these areas. the '‘nspection consisted of selective examinations of procedures
and representaty.z racords. interviews with personnel., and observation of
activities 1n progress The purpose of the i1nspection was to determine
whether activit =s sutnorized by tne license were conducted safely and n
accordance with LRC reauirements

Based on the resuits or this inspection, two apparent violations were
1dent1fied and are being considereg for escalated enforcement action 1in
accordance with the ”79neral Statement of Pol1cy and Procedure for NRC
Enforcement Act::ne  tnforcement Folicy). i0 CFR Part 2. Appendix C.
Accordingly. no .otice of .1olatwcn 15 presently teing 1ssued for these
mnspection findinas. Please be advised that the number and characterization
of apparent Lwn ariens jafcrwbea in the enclosed i1nspection report may change

as a result 7 mze URC »aview

The apparent 17 3tnns are of ~oncarn because 1t 15 apparent that the orimary
containment was ~operable 1or an ungetermined period of time. Additionaily.
1t 1 3pparent “~ait there was a breakdown in your design control program.
dating back to *mitial construction, which you have had numerous opportunities
LG AGRNENTE stall Lol Bes e appat €Nt Orédsuowll 101 GESIGN CONLroi contriputeq
to the ornb'rmr 3ssociated NTfh the primary containmer  as well as other
FRCRIIL i G MEHG | ezt . wt uhe cooper NucCiear Stattul

N BT CEhe L ean L SC.sl [nese apparent vigiations nas opeen
scheguied for —-_ <rper (o, (994 ‘e decision to hold an enforcement
conterence goes - -1 Tean that the L nas getermined that a violation has

OCCurreg or ToaAT acnretament action will be taken The purposes of this



Nebraska Public Fower District -2

conference are To Ji1sCuss the apparent violations. their causes and safety
significance: to provide vou the opportunity to point out any errors in our
inspection report: and to provide an opportunity for you to present your
proposed corrective actions. In agdition, tnis 15 an opportunity for you to
provide any information concerning vour perspectives on (1) the severity of
the vioiation(s). (2) the application of the factors that the NRC considers
when 1t determines the amount of a civil penalty that may be assessed in
accordance with Section V] .B.2 of the Enforcement Policy. and (3) any other
application of tne tnforcement Policy to this case. inciuding the vercise of
discretion 1n accordance with Section YII. You will be advised by separate
correspondence of the results of our deliberations on this matter. No
response ragarding Lcese apparent .iolations s required at this time,

This enforcement conference. whicn will aiso agdress i1ssues 1nvoiving the
control room filtration system (EA 94-164) and the electrical distribution
system (EA 94-166). «111 D@ open to public observation 1n accordance with the
Commission § continuing trial program as discussed in the enciosed Federal
Register Notices (Enclosure 2). Although not required. we encourage you to
provide your comments on how you believe holding this conference open to
gggl1c observation affectea your presentation and your communications with the

In accordance with 10 CFR 2.790 of the NRC's “Rules of Practice." a copy of
this letter and % enclosures w11) be placed in the NRC Public Document Room.

Should you have any questions concerning this inspection., we will be pleased
to discuss them with you

Sincerely,

Thomas P. Gwynn, Director
Civision of Reactor Safety

Enclosures:

1 Appendix - YRC Insnaction Rernet
50298754 - |4

2. Federal Register Motices

CC w/enclosures

Nebraska Public Power District

ATTN: G, D. satson. Genera: Counsel

P 0O Box 499

Lolumbus ., lepraska  ocul-J499



Nebraska Public Power District s 3

Nebraska FPublic Foaer District

ATTN: Mr. John H. “ueller. Site Manager
P.0. Box 499

Columbus. Nebraska 08602-0499

Lincoln Electric System
ATTN: Mr. Ron Stoddard
11th and O Streets

Lincoln, Nebraska 08508

Nebraska Department of Environmental
Quality

ATTN: Randolph Wooa. Director

P.0, Box 98922

Lincoln. Nebraska <8509-8922

Nemaha County zoarc >f Commissioners
ATTN: Larry Bohlken. Chairman
Nemaha County Courthouse

1824 N Street

Auburn. Nebraska £8305

Nebraska Department of Health

ATTN: Harold Eorcrasrt . Oirector
Division of Padiological Health

301 Centennial Mail South

P.0. Box 95007

Lincoln. MNebraska -~3509-5007

Department of Natural Resources

ATTN: R, A Kucera. Department Director
of Intersc.zrnmental Cooperation

P0O. Box 176

Jefferson City, Missouri 65102

Midwest Power

ATTN: Mr. James C.  ~“arker. Sr. Engineer
Q07 Walnut Strast

r.\U. BOX 037

Des Mownes, lowa 20303

Kansas Radiation control Program Director
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APPENDIX
U.S. NUCLEAR REGULATORY COMMISSION
CEGION 1V
Inspection Report: 50-298/94-14
EA No.: 94-16%5
License. [PR-46
Licensee: Nebraska Fublic Power District
P.0. Box 499
Columbus MNebraska
Facility tame: Cocper “luclear Station
Inspection At: Brounville, Nebraska
Inspection Conducted: June 13 through August 12, 1994

Inspectors: P A Goldberg, Reactor Inspector, Engineering Branch
Division of Reactor Safety

€. J. Paulk. Reactor Inspector. Engineering Branch
Division of Reactor Safety

Accompanied Bv: 3. Cha. Consultant

Approved:

1. r. Aesterman. Chief, tngineering Branch vate
Division of Reactor Safety

mmary
n ed. Feactive. announced inspection of the 1i-rn<ee’'s actions
concern1ng containment penetration problems found as the © of reviews and
inspections pertormed Dy the licensee. In addition, 1s5s5ues 'elated to motor-

operated valves and switch calibration far Arywell instriment atinn wars
reviewed.

Results:
. 2% 3 result o¥ Sosmactive 3Stitns Tor 3 previously fentified viclatign.
the 11cen<ee was reviewing the deswgn function of all p1p1ng and
WUTment Traliure oirts 10 caterming if they were properily classified.

fﬁ:s effort ‘aafzcnpcuieo to be completed in October 1994 and will be

?"E.".:‘. B fymIna oA 1—-4 Ble) o _n€~ﬁh5mgq¢ ﬂcf\pn O'} TN (('Qrt on 27 1)



The licensee prepared 15 design change packages to bring the containment
penetrations intQ compliance with the daraft General Design Criteria,
Criterion 53, Ju'y 1967. as stated in Appendix F to the Updated Safety
Analysis Report. and 10 CFR Part 50. Appendix J. Seven of these design
change packages were reviewed and no concerns were 1dentified

(Section 2.1.1)

Ouring the inspection, the inspectors found that Flow Diagram No. 2028.
which depicted 80 safety-related components. was not accurate since 1t
failed to 1nclude some safety-related components. The failure to
inciude containment isolation valves on the drawing and the failure to
1dentify the drawing as safety-related was i1dentified as an apparent

& - - 1

vinlation o7 .0 ZFR Part 20. Appendix B. Criterion IIIl (Section 2.1.2)

The licensee cetermingd that the containment isolation valves in

24 penetrations naa not had Type C Tocal leak rate tests performed on 68
of the componentc 2assing through the penetrations. The sSystems
assocrated with these valves were classified as nonessential. However.
the containment 1solation valves were required to function to prevent
the release of the post-accident containment atmosphere. The failure to
perform Type C jocal leak rate tests was rdentifieg as an apparent
viplation of Tecnnical Specification 4.7.A.2.F.1 (Section 2.1.3).

The total leakace of the Jocal Teak rate tests performed un components

previgusly not tzsted exceeded the Technical Specification 1'mit for
leakage to ensure containment integrity. This was 'dent1fied as an
dpparent .i0:aTion 0T Tecnnical Specification 4.7 . A.2.F.1.

(Section 2.1 3)

The licenses “dentified a number of examples where cenetrations were
found to lack redunuant containment isolation. The failure to have
redundant containment 1solation barriers was identified as an apparent
violation of 10 CFR Part 50. Appendix B. Criterion III (Section 2.1 4)

tified approximately 300 exampies of components
assocrated with containment penetrations which were not classified as
essentiai,. Tne fatlure 19 Ia¢ign, fibricate. and erect the containment
1soiation barmers to quality standards that reflected the importance of
the safety function was 1dentifiad <z an apparent violation of 10 CFR
Part 50, Appendix B, Criterton [Il (Section 2.1.5).

The !icensee “den

The licensee cetermined that Containment Isolation Valve RHR-MOV-MO278
was nol capanle of passing 1ts local leak rate test. The licensee

.- - \ . \ - -~ - . & X
decided ¢ TL8 tha nrimar contafrment igplaticn function from the

-

Ieak1ng vai e to another vaive. This change was accompiished by use of



a safetv evaluation that was cerformed in accordance with 10 CFR 50.59.
[t was conciugea that the licansee s change of primary containment
1s0laticn poundary was adequately Justified. and appropriate procedural
controls were identified (Section 5.2)‘

Durwn? a review of the licencee's actions concerning the lack of
i

cleanliness 1nsige motor-operated valve 1imt switcn compartments, 1t
was found that the 1icensee had not entered the recommended corrective
actions 1nto the corrective z:tion tracking system. This was a concern
because of the lengthy amount of time allowed to pass before the
corrective actions were due wnich increased the chances for similar

events to occur (Section 2.2.

. The faiiure to perform local "eak rate testing for several 1nstrument
pressure switches was identi<‘ed as an apparent violation of
Technical Specification 4 7.-.2.f.1 (Section 2.3).

. Unresolved item 298/9403-01. concerning ten valves used as singie manual

valves for containment i1solation. was closed. These ten single
1solaticn valves without a s=cond barrier were identified as another
example of an apparent violation of 10 CFR Part 50. Appendix B.

C

Criterion 1!l (Section 2.4

Summary of Inscection Findings:

. Exampie 1 of apparent Yiolatian 298/9414-01 was identified
(Section 2.1 &

. Example 2 of apparent violation 298/9414-01 was identified
(Sections 2.1.4 ang 2.4).

. Exampie - oOf apparent 1olation 298/9414-01 was identified
(Section 2.1.5)

. Exampie . of apparent Violation 298/9414-02 was 1dentified
(Section 2.1.3),

. Example 2 of apparent Violation 298/9414-02 was 1denti1fied
(Section 2.1.3)

. Example 2 of apparent Violat®cn 298/9414-02 was 1dentified
(Secticn 2 3)

. Insgactizr T3 loaul Toem 228 5214-08 «4as openeg - .oection 2.2.<).

- iy o - 2. 3303-01 A8 ClOS&d (ositian <. 4)

. Attachmert - “ersons (cntactsd ang £x1T Meeting



QETAILS
1 PLANT STATUS

Ouring this inspection pericd. Cooper Nuclear Station was shutdown.
2 ENGINEERING (37550 and 92903)

This i1nspection .as conductza to review Cooper Nuclear Station's actions
concerning problems found w1th containment penetrations. In addition.
1icensee’s actions concerning dirty torque switches on motor-operated valves
and time-celay relays for tre emeraency diesel generators were reviewed.

The 1nspectors reviesed the '1censing basis for the Cooper Nuclear Station in
order to evaluate the problems associated with the containment penetrations
against the appropriate criteria.  The inspectors found that the licensee was
committed to the araft "General Cesign Criteria for Nuclear Power Plant
Construction rermits. ' 1ssued 1n July 1967. This commitment was documented 1in
the Updated Safetv Analysis Report (USAR). Appendix F.  The licensee was
evaluated and licensed to the drartt General Design Crateria, July 1971, and 10
CFR Part 50, Appenaix J. as statea in Sections 3.1 and 6.2.3. respectively. of
"Safety Evaluation by the Directcrate of Licensing U. 5. Atomic Energy
Commission in the Matter of ‘lebraska Public Power District. Cooper Nuclear
Station. Nemaha County. Nebraska. Docket No. 50-298. " dated February 14. 1973.
The inspectors a,sC found trnat tre licensee acknowledgea the applicapiiity of
the draft General Design Criteria 'n the draft design criteria document
prepared for the cintainment systems

A1th regara to Lie -"011capt i1ty of 10 CFR Part 50, Appendix B. to Cooper

Nuclear Station. 10 CkR 50.54(a)(1) requires. that each plant licensed subject
to the quality assurance criteria n Appendix B shall implement pursuant to

10 CFR £0.34(b) (€ che zuality assurance program described or referenced
'n the safety anaivsis report. The final 10 CFR Part 50, Appendix B. rule was
1ssued on June 27, 1970, anc the cperating license for Cooper Nuclear Station
was 1ssued on January 18, 1574

On the basis of tne ilove. *re inspectors reviewed the containment penetration
15sues against the arart General Design Criteria, July 1967. as described in
the USAR. “ppeng .o CF= Part S0. Appendix B: 10 CFR Part 30, Appenaix J;

and, aoplicable licensee procedurss, design specifications, and Technical
Specifications

2.1 Containment Fenefrations

The licensee preparead Speciagi Procedure 94-202. dated May 17. 1994

"Containment .a':

- e

i3 -~ "LDECT 2aCh primary containment penetration and
the pIpIng to the cutbedrd containment 1solation barrier. The purpose of the
INSpection was ti T.cport Szvelocment of the containment Jesign criteria



ON

document . to compiv with 4 commitment. made in response to a violation in NRC
[nspection Report -0-298/93-17. to review all containment penetrations. and.
to support the upgrade of the licensee's program for primary reactor
containment leakage testing 1n accordance with 10 CFR Part 50. Appendix J.

The 1nspectors reviewed Special Procedure 94-202 and found that licensee

inspection of each primary containment penetration, and components which were
in the containment 1solation system, was required. This inspection was also
in support of the prepariation of as-built drawings. .he inspectors concluded

that the procedure wwas adequate.

During the inspections. the licensee aetermined that 46. of the 255 primary
containment penetrations inspected, had been incorrectly classified
nonessential at the time of plant construction and were not contained in the
inservice inspecticon program. In addition:

- The licensee tetermined that a number of penetrations had not had local
leak rate tests performed 1n accordance with the reqguirements of 10 CFR
Part 50. Appendix J.

. A number of penetrations did not have two containment barriers outside
of the primary containment in accordance with draft General Design
Criteria. -riizrion £3. July 1971.

. A number of instrument lines and valves within the containment pressure

boundary were ¢lassified as nonessential.

. 294 welds n the containment 1solation barriers were found to either
never nave ngd nondestructive examnations performed or the
qualification records could not be located.

Many penetrations .ere improperly classified during the construction of the
plant. The inspectors attempted to determine how such a problem occurred.
While no definite answer was provided. the licensee stated that the architect
engineer apparently nad missed a note in the General Electric design
specification which resulted 1n the improper classification of containment
penetrations and asccciated components,

The inspectors foung that sgquipment and components classified as essential
were designed. fabricated. nstalied. and tested 1n accordance with

USAS B31.7-1969. “Huclear Power Piping." Equipment and components classified
as nonessential were desianed. fabricated. installed, and tested in accordance

with USAS £31.1.0-1967. "Power Piping.”

On the basis of these codes. the architect engineer designed the equipment and
components. The arcaitect engineer. however, apparently missed a note in
General Electric Design Specification 22A1153. "Codes and Industrial



Standard. " Revigicn 1 ‘iote 3 of five. to this specification. stated that

‘lpliping. wnicn _wés) an integral part of the primary containment for
isolation purposes. shall have at least the same quality and levels of
assurance ac the crimary containment "

in Appendix A of <re Upaated Safety Analysis Report. the licensee proviged
definitions for the ”1as¢1f1cat1on of pipIng and equipment pressure parts.
Class C was assicnea for "[pliping ana equipment pressure parts . . . for a

high integrity svstem. " such as the containment vessel. To meet this
classification. “ne 1icensee applied the requirements of USAS B31.7-1969 for
Class Il piping. Therefore. the penetration piping and equipment pressure
parts should have peen aesigned. fabricated. installed. and inspected
accordingly

AS @ result of Lt"fpc::he actions for a previcusly 1dentified violation, the

Tcensee was revizaing the design function of all piping and equipment
pressure parts o catermine f they were properly classified. This effort was
scheduled to oe gompaetea in October 1994 and will be evaluated during
followup of £s ted Action 93-137 for violations cited in NRC

Report 50-298/ u7

The 1nspectors coserved 17 11quid penetrant tests of welds that were
originally des:g ‘:c. fabricated :ns:ulled. and tested 1n accordance with
USAS B31.1.0- 1“6 "ather than 1SAS B31 7-1969. The inspectors observed one
~eid that e«mip:teg narcation of weid slag. The licensee rejected that weld.
Subsequentlyv the "icencee chipped the weld slag off and retested the welg
satisfaclorily

The Ticensee compieteg tne iiquid penetrant testing on 260 welds that had been
improperly classifred without 1dentifying any other weld that was

questionable. The nspectors concluded that the Ticensee had performed
testing In accorcarnce ~ith USAS 831.7-1969 for the weids that had no
documentation of such nspection during the construction of the plant

2.1.1 Design Modifications

To address the concerns tdentified by the licensee's inspecticns of primary
conta1nmenf oenetrat1ons design changes were prepared. The 1nspectors
reviewed e RE 2 it Alige PACABNED . “13Custu > uwmg secrions,
out of a tntal of !5 wnmich the licensee Nas ”reoarwna to bring the
penetrations into o _zcign Criteria.

Criterion 53. as stated in the USAR. Appendix F and 10 CFR Part 50,
Appendix J. Lurirg the licensee s verification and validation of the draft

gesign criterya cozument for the primary containment. the identification of
problems leg Lo & Comp | ete scrutiny of all penetrations (approximately 300).
As @ result of tnz “icensee s efforts. 99 penetrations were identified with
problews other ~ran cizssification  The problems were categorized into 11

Lypes. wnich ranced Trom missing Caps to nagequate design.



2.1.1.1 Desian Change 94-212 Torus Penetration X-218 Modification

Penetration X-218. zs-found. consisted of a ball valve on the torus shell with
ei?ht thermocoupies routed through it. A sealant of unknown composition
filled the void and acted as a containment barrier. The thermocoupies were
installed under "aston Change 76-17. Revision 2. but were never placed 1
service. The desion cnange was later voided because there were no provisions
to calibrate ire tamperalure elements and the equipment was abandoned 1n
place. The penetration was not local leak rate testable, and was not on the
local leak rate test 1ist.

The cesign change consisted of removing ail thermocoupie hardware ang the ball
valve. and 1nstailing & 2.08 ¢m (2 1n) socket welded cap. which would function
d4s a primary containment zoundary. hence the penetration would be restored to
its original design. The design change was classified as essential and
Seismic Class S, The 5.08 cm (2 'n) socket welded cap was purchased as

essential material

The applicable design code for fabrication and installation was

USAS B31.7-1962 :eld integrity was checked by 100 percent liguid penetrant
nondestructive examination and pneumatically tested to 1.25 of design
pressure. The results of the 1iguid penetrant tests were discussed in

Section 2.1 of this report
The 1nspectors 213 not 1dentify any concerns with this design change.

2.1.1.2 Design Change 2d4-212A Electrical Penetrations X-209A through D
ModiTications

Design Change %4-212A4 consisted of two parts: the first part. associated with

Penetrations «-2094 and X-209C. involved modifying the two thermocouple

peretraticns " permit perindic local leak rate tasting as required by

10 CFR Part 50 Aoppendix .. and. the second part. associated with

Penetrations £-c098 and £209D. invoived permanently capping the two

penetrations.

The inspectors did not gantify any concerns with this modification. The
Inspectors reviewed Uesign Change 94-212A in 1ts entirety. verified the design
chanaes durina *ha walkdown  and concluded that “t was accentable

2.1.1.3 Design Change 94-2128 Penetrations X-43 and X-44 Testable Flanges

TS design crangé replaced twd Tiangea piping JOints near Penetrations X-43
and X-44 witn flanges incorporating a testable. double o-ring design. The new
design permitted tnese 101nts. which were part of the primary containment
ooundary . 10 C& p2ricdica. y testeg in accoraance with 10 CFR Part 50.
Appendix J.
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The design change was classified essential and Seismic Class IS. A1l pressure
retaining mater1ai .as procured essential. The inspectors did not 1dent1fy
any concerns with tnis moaification,

2.1.1.4 Design Change 94-212D Penetration X-21 and X-22 Upgrade

The purpose of Cesign Change 94-2120 was to enhance the isolation capacity for
both the service air ana instrument air heagers. upstream of Penetrations X-21
and X-22. respectively. Additionally, the moaification provided test
connections for cer-odically performing local leak rate tests of the
containment isclation valves 1n accordance with 10 CFR Part 50. Appendix J
requirements

The inspectors ..J ot @entify any concerns with this moaification.

¢.1.1.5 Design Change 94-212€ Primary Containment Integrity Issues
Design Change »<-_ 1t consisted of three parts. The first part removed
Swagelok caps and 'nstalled valves and caps at ten test connections for
instruments wnicn were 1n direct communication with primary containment. The
ten test conneciions vere PC-PT-1B2. -4B2. -5B2. -1A1. -4A]1. -5A1. -2104A.
-2104B: and PC-71-Z104AG. -2104BG. Also, at PC-DPT-3A1. Drain Valve PC-V-243
was missing and «as reinstalled. The second part of the modification removed
unnecessarv tees ‘ccited in instrument lines which communicated directly with
primary containment znd replaced them with unions. eibows or 1nstalled welded
caps. The thiia gart of the modification cut and capped 14 instrument |ines
wnich penetrated primary containment and nad previousiy been spared out. The
valves were removed sna weided caps installed on the lines at the

penetrations

The 1nspectors 2i1d not 1dentifv any concerns with this modification.

2.1.1.6 Desian “harze 84-212H Post Accident Sampling System Modifications and
Penetration <-51F Upgrade

The purpose of Desian Change 94-212H was to replace the existing nonessential

post-acCident tampling tvstem Containment Atmosphere Sample Isolation

Valve PAS-AQV-3AV with two qualified 1.27 cm (0.5 in) air-operated valves.

PC-AQV-247AV ana PC-=0V-24BAV. at Penetration X-51F. In addition. test

connections wiln capped manual vaives were provided.

The 1nspectors 218 <ot 1dentify any concerns with this mod1 fication
2.1.1.7 ™ainteranzz .ork Requests 94.2978 and 94-3116

These maintenancs .ore reguests instalied caps ang plugs to provige the second
barrier for contairment isolation. During the licensee s inspections.
IMMEICus vetiuo, wa 5. sl CEST LONNECTIONS. naving G1rect &ccess to the
primary containmert were found TC Tack 4 second barrier. These were
1dent1Tied and 4 3l or pIUd WS aQJeQ. depenaing on the installation.



The 1nspectors reviewed Maintenance work Requests 94-2978 and 94-3116 and
concluded that both were acceptable.

2.1.2 Drawing Control

During a review of the penetration walkdown packages, the 1nsgectors noted
that some of tne containment 1solation valves 1dentified on the penetration
drawings. and existing in the plant. were not included on Flow Diagram

No. 2028. "Reactor fuilding and Drywell Equipment Drain System. " Revision N27.
The 1nspectors fcuna that Flow Diagram No. 2028 was not included on the
safety-related drawing 'ist in accordance with Cooper Nuclear Station
Engineering Procedure 3.8, "Drawing Control Procedure.” Revision 7. The
inspectors concluded that the drawing was inaccurately classified as a result
of the problems associated with classification of components as discussed in

Section 2.1. above

Cooper Nuclear Station Engineering Procedure 3.8, "Drawing Control Procedure.”
Revision /. defineg a safety-related drawing as "a drawing or schematic
describing the features, characteristics. design or location of safety-related
components. systems or structures.” Tne procedure also stated that any new

drawing, or portion of 4 new drawing, classified as safety-related would be
added to the safetv-related drawing 11st,

During the inspect:on. the Ticensee 'nitiated Condition Report 94-0309 in
response to the 1nspectors finding. The condition report stated that the
sub{ect drawing cepicteq a total of 80 safety-related components. but was not
included on the cafety-related drawing 11st. In resporise to this condition
report, the licensee 1dentified an additional 13 drawings. with safety-related
components. that .ere not included on the safety-related drawing list.

Additionally, Oraft Ceneral Desiagn Criteria. Criterion 1. July 1967. 1in
accordance with ~ppendix r Lo the USAR. stated that *. . . those systems and
components of the =tation which [had] a vital role 1n the prevention or
mitigation of consequences of accigents affecting the public health and safety
[were] designed and constructed to nigh quality standards . )

The 1nspectors 1dentified five missing valves on Flow Diagram 2028. These
valves were associated with Penetrations X-18, X-30E, X-30F, X-33E. and X-33F.
For Penetraticn ¥-18. an unlabeled vent is0lation vaive downstream of

Valve RW-254 was not on the drawing. For Penetration X-30E, Valve NBI-502,
the manua®l containment 1solation valve for the air-to-vessel flange leak off

detection air-Gpelaied /a)/8, was not snown. For Penetration X-30F,

Valve M5-900. the manual containment isolation valve for the air-to-reactor
856 UBEC .= 5L 0L Shoen.  For Fenetration X-33E. valve MS-501. the
manua!l containment “solation valve for the air-to-vessel flange leak off
Jetectiun o CLUEd «aive. was ol 3Nown. FOr Penetration X-sof .

Jalve MS-899 +ne manua! containment 1solation valve for the air-to-vessel

e Sl < s 50



Appendix B to 10 (FR Part 50. Criterion [II. requires that "[m]easures shall
oe establishea to assure that . . the design basis . . . are correctly
translated into . drawings . These measures shall include provisions
to assure that zppropriate qualitv standards are specified and included in
design documents and that deviations from such standards are controlled. "

The inspectors identi1fied the licensee's failure to properly classify drawings
as safety-relatzc znd the failure to include safety-related components on the
drawing as Exampie 1 of an apparent violation of 10 CFR Part 50 Appendix B.
Criterton II] (298/9414-01)

2.1.3 Local Leak Rate Tests

The licensee determined that the containment isolation valves in

54 penetrations 214 not have Type - local leak rate tests performed on 68 of
the components passing through the penetrations. The systems associated with
these valves were ciassifiea as nonessential since they di1d not have to
function post-accident.

Containment :sc.azion valves. however. were required to function to prevent
the release of the post-accident containment atmosphere. Containment
tsolation valves as defined 1n 10 CFR Part 50, Appendix J. would be "any
valve wnmicn [was) relied upon to perform a containment 1solation function.”
Type C tests were ~aquired for containment isolation valves that "provide(d] a
direct connection Detween tne 1nside and outside of the primary containment
under normal! operation (were] required to close automatically upon
receipt of a cortainment isolation signal . . . . and [were] required to
operate ntermittently under post-accident conditions. ”

.
<L
1

In accordance with draft General Design Criteria. Criterion 57. July 1967, as
stated 1n Appenaix F to the USAR. the licensee was required to demonstrate the
) functiona performance of containment system 1solation valves and
monitoring valve leakage

4.7.A.2. 7.1 required that "local leak rate

n
e performed cn the primary containment testable
tion valves )

Techmical Specificatio
tests (LLRT's) shall b
penetrations and 1s50la
The tnspactors i12entified the failure to perform local leak rate tests
Example 1 of an apparent violation of Technical Specification 4,7.A.2.

a
(298/9414-02) '

5
f.l
The licensee had begun performing local leak rate tests on the i1dentified
components. The ‘nspectors attempted to review the results of thi1s testing.
The licensee had »at developed a running total of the results of the as-found
LeSLS LU determine ine status OT tne primary containment and 1ts ability to
perform as des:cneg Ne TnSpectors were nformed that one penetration
wK=22) . On June .3, (994, nad n excess of 17 scmn (600 scfh) leakage. This
syam ficantlv avcesgeq Tachnical Snecification 4 7 A 2 1 leakage 1imit nf
0.60 La (2.37 scmn (189 6 scth)) .



T B

Sy Sa—

L . W ERNNENRRIR N

R s L S

RS RN

_— .

ERREETI SR R S SRS, SR IRRARNIRR ==,
'
'r

R ——

The total leakage of the local leak rate tests being performed on containment
isolation components not previously tested. with three remaining to be tested.
was 1n excess of 17 66 scmh (623.57 scfh). This value did not include any
leakage from those components previously tested. nor did 1t reflect the actual
leakage througn penetration X-22, which was listed only as greater than

17 scmh (600 scfh). As noted above. Technical Specification 4.7 A.2.T..
estaplished the T'mit for Jocal leak rates to be 5.37 scmh (189.60 scfh).

This 1imit was astablished to ensure containment integrity.

The licensee naa "nitiated a licensee event report on July 5. 1994. to address
the 1dentificaz:cn of penetrations that had not been tested as required by

10 CFR Part 50 Zppendix J.  The Ticensee stated that the causes would be
agdressed 1n & sutpiement 10 the report.

On the basis of tne test results for the newly tested components. the
inspectors conciugea that the licensee had exceeded the Technical
Specification 11mt for leakage to ensure containment integrity for an
extended periog «1TAoul taking the required corrective actions. As sucn, this
1s identified as Example 2 of an apparent violation of Technical

Specification 2 = .2 €1 (298/9414-02).

2 1.4 Redundant _ontainment Isolation Barriers

The licensee *rccacted approximately 300 penetrations during the performance
of Special Procecurs w4-202. A numper of those penetrations were found to
lack redundant containment barriers,

The licensee tagentifiea some penetrations with both i1solation valves located
outside the primary containment. However. between the containment wall and
the first 1solation valve outside containment. there existed a single vent.
drain. or test connection valve. Examples of this type of single barrier were
Penetrations -Z.. '-co. and X-25.

Some penetraticns .ere identified by the licensee with only a single 1solation
valve cutside of contatnment. Penetrations X-29E, X-30E/F and X-33E/F were
examples

Penetrations -21z znd X-209A/B/C/D had thermocouple wires routed in piping
through the penetrations. On the cutside of containment was an open valve,
incapable of clacra ath an unidentified sealant that could not be
determined to be cualified, These penetrations were determined to have an
ungualified barrier

Appendix 8 to .. 7% Part 30, Crmiterion 111, requires that "[m]easures snaill
be established *2 z<sure that the desian basis . . . are correctly
translateg nio sLEcaTications . . . Tnese measures shall inciude provisions

to assure that ipprapriate quality standards are specified and included 1n
design documents s tnat ceviations from such standards are controlled.”



Additionally. 'n accorcance with araft General Des1gn Criteria. Criterion 53.
July 1967. as statea in ~ppendix r to the USAR. "[a]11 lines which penetrate
the primary containment and which communicate with the reactor vessel or the
primary containment free space [were] provided with at least two 1solation
valves (or equivaient) 1n series."

The 1nspectors “centirtieg tne failure To have regundant barriers as txampie 2
of an apparent olation of 10 CFP Part 50. ppendix B. Criterion [II
(298/9414-01)

2.1.5 Classificac:on of Pramary Containment [solation Barriers

The 11censee 1aentt ieg tnat approximately 300 examples of components
a4ssociated «1th containment penetrations were not classified as essential.
Oraft General Csston Criterra. Critervon 1. July 1967, as stated in Appendix F
to the USAR. reauireq those systems and components of the station which
[had] & vital »oi@ ' the Crevention or mitigation of consequences of
accrgents affecting wne cudlic realth ana safety (were] gesigned and
constructed to high quality standards

- oestan Specificatton No. 22A1153. "Codes and Industrial
1s10n .. states. 1n Note 3 of the Appendix. that “[pliping.
tegral cart of the primary containment for 1sglation purposes.

General tlec
Stangard." Rev
which 1s an n

shall have zt "=ast the same quality and levels of assurance as the primary
containment -

In additicn. 1C CFR Part 20, lppendix B, Criterion [I1, requires that
“[m]easures <nal ue astablished to assure that the design basis

are correctly transiated into specifications . These measures shall
include provisions 0 assure that appropriate quality standards are specified
and included 1n desian documents and that deviations from such standards are
controllea.”

The licensee conc'uged that those components not classified as essential were
designed. Tabricatsd. ang srected to quality standards that did not reflect
the 1mportance of the safety function to be performed in accordance with
10 CFR Part £0. ‘ppendix 2. Criterion 11, General Electric Design

241153, Revision 1. or Appendix F to the USAR.

v 11

Specnfwcat,on to

The failure t: dasian. “aorecate 2nd srect the containment isolation barriers
to quality standaras :nat r?flected the 1mportance of the safety function was
ident1fieg as S-afpie 3 0f an apoarent violation of 10 CFR Part 50.

Appengix 8. Criterion ‘IY (298/9414-01)

2.1.6 Containment Penetration Inspections

The 1nspectors ~avieseq & number of primary containment penetrations

OB 2SS, TNBLECT E3 Lrg icensee, ror those penetrations. the inspectors
conc luded “nat The icenseg s 1nspection had been accurate and the marked-up
Qrawitgs rer ECTEG 5% acTual Conaation in 1 ne plant.



2.2 Motor-Operated ‘alye lssyes

On December 20. .293 4s documentea in NRC Inspection Report 50-298/93-29,
Valve HPCI-MOV-MOL7 failed to stroke. The licensee formed a problem
resoiution téam to tnvestigate that failure. The team 1ssued a report on
January 7, 1994 <that documented the team's findings. Those findings were
that the faiiure -as the result of fiberglass fragments between the 1imit
switch contacts. The team presented this report as the response to
Nonconformance Report 493-270 in orger to recommend corrective actions.

On March 14. 1994 35 documented i1n NRC Inspection Report 50-298/94-09.
excessive 2akace .as noted during the venting of piping between

Valves RHR-MOV-MOZ5A and -MO27A. In this instance. the licensee determined
that the prooiem «as relatea to foreign material deposited on the valve seat
after maintenance that breached the residual heat removal system boundary.

On May 27. 1994 <ne licensee reported that Valve MOV-MO16 was found
"partially geenergizeq” after attempting to close the valve. The licensee s
investigation led to the identification of "particles" stuck between the
contacts of the torgque sw tch

On June 20, 1994 <he licensee reported that Valve RHR-MOV-MO27B was not
capable of passina “ts local leak rate test. At the time of this inspection.
the licensee had not determined a root cause for the failure. The licensee
had decided to moveé the primary containment 1solation function from

Valves RHR-MOV-M025~(8> and -MO27A(B) to Valves RHR-CV-26CV(27CV) .
RHR-MOV-MO274A(B) . and -MOZ5A(B). The licensee performed this change by use
of a safety evaluation that was performed in accordance with 10 CFR 50.59,

2.2.1 Safety Evaiuation Review

The 1nspectors reviewed the safety evaluation and found that the evaluation
was thorough and 'n accordance with the requirements of 10 CFR 50.59. The
inspectors noted that. in orger to accomplish this change. the licensee had to
change operating procedures to prevent the openwng of erther RHR-MQV-M0274

valve and to ensure that the motor operator will remain deenergized when the
reactor coolant temperature was above 100°C (212°F). Another change to the
procedures was that rhutdown coo]1ng could onlv be 1nitiated when the reactor
SPESSUre «as s kPg (ZU psi1g). The inspectors concluded that the
71censee S Lhanoe ur Drwwa ¥ Conta1nment 1solation boundary was adequately
Justified. and appropriate procedural controls were 1dentified.

2.2.2 Limt Switch Compartment Cleanliness

Quring review of *re Ticergee’s actions related to the lack of cleanliness
nsige the mit -.iten compartments, ' e inspectors found that the licensee
nad proposed s comooalion date of Septe.er 1994 for the corrective actions
related to the talure of Yalve HPCI-MOV-MO17. The licensee had not entered
the corrective aclions into 11s tracking system.




This was & concern to the nspectors for two reasons. The lengthy amount of
time allowed to C3ss pefore the corrective actions were due 1ncreased the
chances for simiiar events to occur. [n th's case. a similar event did occur
when Vaive MOV-M016 failed to operate properly The other concern was the
failure to timeiv 1ncorporate the corrective actions into the tracking system
to assure that management 1s provided with an appropriate status of corrective
actions. The licensee nad indicatea that the failure to track was a backlog
problem because ©f an aagmnistrative overload. In each case. a condition
report nad been 1ssued and initi1al corrective action imtiated. The
inspectors were concerned that the iicensee would have failed to perform these
corrective actions w~ithout the NRC inspection into the motor-operated valve

issues

The i11censee d1c “orm & condition resolution team to review the failure of

Valve MOV-MO16, "hic “zam nad not 1ssued 1ts repcrt. therefore, the
inspectors dig rnot review the 'icensee s actions for that failure. The review
of the licensee ¢ actions 15 considered to be an 1nspection followup 1tem
(298/9414-03)

2.2.3 Analysis .7 Other ,alve Concerns

The failures of Jalves RHR-MOV-MO27A(B) presented other concerns. One concern
was related o +-2 fopres? of foreiin materials wnen systems were breached.
The 1nspectors roted that corrective actions had not been approved for the
March event wnen .eid .30 was Jetermined to be tne cause of the problem.

when questioned s the 'nspectors. the responsible engineer stated that this
15sue had been civen ‘cwer Criomity and, 1n essence, that there was a lack of
personnel to ensure the corractive action process was timely. Another concern
was that the Ticensee naa not considered any interim actions to prevent
foreign material to get 1nto systems other than a memorandum to maintenance
personnel informirg them of recent problems and instructing them to be

careful

The inspectors concluded that management attention was warranted in the areas

of foreign mater-al exciusion and the corrective action programs. ‘e
corrective action oroaram »as considered to warrant the attentior use of
the fact that 1t ~ag been implemented only recently and the nspec.urs noted

these concerns

2.3 Switch Calibration

The 1icensee taentiTied that several instrument pressure switches in
Racks 25-5 and -<. sublect %o drvwel] pressure, were 1solated during the
pertormance or i Containment integrated leak rate tests performed in

accordance with =nz ASME 2o1ler and Pressure Yessel Code. The licensee stated
that these instruments were 1solated because the iicensee s staff thought the
test pressure ‘approximately 400 kPa (58 ps1)) would damage the instruments
LOCA! Sdn ral@ Teil'ng Mag not oeen performea n ieu of cpeming the vaives
to the racks dur =g ‘ntearated leak rate testing. On July 8. 1994,
Survet | lance Procedure 6.3 1 1.0 Revision 0. "Primary Containment Instrument
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Local Leak Rate T=sts.” was 1ssued to imtiate local leak rate testing for
these pressure cuitches. The pressure switches on Racks 25-5 and -6 include:
PC-PS-12A. 8. C. sna D. PC-PS-101A. 8. C. and D; PC-PS-119A. 8. C. and D:
PC-PS-16. and FC-7T-512A énd B. The pressure switches perform scram,
containment 1solation. and emergency core cooling system initiation upon
recerving a dryvwell pressure signal of 13.7 kPa (2 psig) or greater. The
l1censee contactad the instrument vendor and was notified that the instruments
could withstang ine test pressure, but snould be calibrated after the test to
ensure there was no smift in the operating characteristics of the instruments.
The licensee stated that these 1nstruments would be calibrated after being
Sub{ected to the cressure of the containment integrated leak rate test. The
failure to perform local leak rate tests 15 identified as Example 3 of an
apparent violation of Techmical Specification 4.7 A 2.f.1 (298/9414-02).

2.4 (Closed) !~racnlyad T+am £0.20R/0402.01: Use of Single Manual Yalve for
Containment . olation

NRC Inspection report 50-298/94-03 summarized the inspection conducted dur1n?
January 2 throuan February 12, 1994 The report discussed the use of a single
manual valve Tor -ontainment isoiat:on. wnich was determined to be an
Unresolved [tem 298/9403-01) pending additional NRC review. The valves 1n
question were aii manual operated vents. drains, or test connections; a total
of ten valves .2n2 affartec

Quring this insgcection. the inspectors determined that tne ten valves,
1dent1fied 1n tra 2arlier ﬁcoectwor had been modified by means of a
maintenance wors -“=quest. The mod)Tication consisted of adding either a cap
or plug. wﬂ]Cﬂ ACte2d as 3 second barrier for containment 1solation. This
design pnilosopny was censistent with draft General Design Criteria 53. as
stated 1n Appenvx\ F Lo the USAR. Al11 material used 1n the maintenance work
requests were ¢ assifiad estent1al, and their certification and traceability
were available

The licensee supmitted 1ts response to NRC Inspection Report 50-298/94-03 by
letter dated Mav 1. 1284 The response stated that the licensee was

reconstituting tre cesian basis for the primary containment system and would
evaluate the 1552 within that task In addition. the licensee advised that
1t was pursuing efforts to resolve NRC concerns involving the identification

ang control oF ~inua :”‘*ar/ conta nment isolaticn valves. or more
approorwatelx Lr« =am1n1‘tr3t1ve control of the valve and cap/plug
combination 2 1tentae stated that 1t planned to complete this effort by

August 1994

In addition 1o tng ten «al.es identiTied in Unresolved Item 298/9403-01,
additional manua ents. drains and “act alves were capped or plugged in

accorgance with “awntenanL ~ork Request 94-2978 and 1ts supplement 94-3116.

This was QisCusisy &5 & cart of the cesign changes in Section 2.1.1 of this
report




In accorcance nir» “r3%t Gameral Dacign Criteris, Triterion 3. Mlv 1067 is
stated 1n Appendix r 0 the USAR. “[aj11 Tines which penetrate the primary
containment ana wnicn communicate with the reactor vessel or the primary

containment free cpace [were] provided with at least two 1solation valves (or
equivalent) 1n series

The ten sing
Example 2 of
Criterion [!

i€ 1olation valves without a second barrier were identified as
thé coparent /1olation of 10 CFR Part 50. Appendix B,
1. identified 1n Section 2.1.4 (298/9414-01)
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ATTACHMENT
1 PERSONS CONTACTED

1.1 Licensee Personnel

*R. Gardner. Plant Manager

*R. Godley. Manager. 'luclear Licensing and Safety

*G  Horn, Vice President . Nuclear

*S  Jobe. Acting Semor Nuclear Division Manager. Safety Assessment
*J. Lynch, Manager. tngineering

*f£  Mace. Senior Manager. Site Support

*]. Mueller. Site Manager

*). Sayer. Techmical Assistant to Plant Manager

*R. Wilbur, Division Manager

*Y  Wolstenholm. Division Manager. Quality Assurance

1.2 0Other Pert:rns

*4 Berchert. Uirector. Division of Radiological Health. State of Nebraska
*). Parker. Miduest Pouer

*R.  Stoddard. L:ncoin ciec.ric System

*W. Turnbull. Midwest Power

1.3 NRC Personnel

*A - Beach, Director. Division of Reactor Projects
*L. Callan. Pegional Admnistrator. Region IV

*Pp Goldberg. feactor [nspector, tngineering Branch
*C . Hackney, State Liaison Officer

*p  Harrell. Chief. Reactor Projects Branch C

*R  Kopriva. Semor Resident Inspector

*W. Walker. Resigent [nspector

In addition to the personnel listed above, the inspectors contacted other
personnel during this 1nspection period.

* Denotes personnel that attended the exit meeting on August 12. 1994.

2 EXIT MEETING

An exit meeting .as conducted on August 12. 1994. Ouring this meeting, the
scope and find -7t ~f “ha ingpect on were roviewed. The licensee ackncwledged
the inspection findings documented in this report. The licensee did not
identify as orrsetetary anv ‘nformation provided to. or reviewed by, the
inspectors.
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LIMITING CONDITIONS FOR OPERATION

3.

7

CONTAINMENT SYSTEMS

Agglicabilicz:

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

Objcctivc:

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

Specification:

Primary Containment

Suppression Pool

At any ciw® that the nuclear system
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
Salheds and 3,5.F.5.

Minimum water volume - 87,650 ftJ

Maximum water volume ~ 91,100 ft3

Maximum suppression pool tcmpetacuse
during normal power operation - 95°F.

During testing which adds heat to
the suppression pool, the water
temperature shall not exceed 10°F
above the normal power vperation
limit specified in c. above. In
connection with such testing, the
pocl temperature must be reduced to
below the normal power operation
limit specified in c. above within
24 hours.

The reactor shall be scrammed from
any operating condition if the pool
temperature reaches 110°F. Power
operation shall not be resumed
until the pool temperature is
reduced below the normal power
operation limit specified in c.
above.

SURVEILLANCE REOUIREMENTS

4.7

=]

=159~

CONTAINMENT SYSTEMS

Applicability:

Applies to the primary and secondary
containment integrity.
Objective:

To verify the integrity of the primary
and secondary containment.

Specification:

Primary Containment

Suppression Pool

. The suppressicn pool water level

and temperature shall be checked
once per day.

Whenever there is indication 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 5
minutes until the heat addition

is terminated.

Whenever there is indication of
relief valve operation with the
temperature of the suppression
pool reaching 160°F or more 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 regiomns,
shall be made at each maior
refueling outage.

SE/19/0¢



LAMITING CONDITIONS FOR OPERATION

9
/

A

1 (cont'd)

During reactor isolation conditions,
the reactor pressure vessel shall be
depressurized to less than 200 psig at
normal cooldown rates if the pool
temperature reaches 120°F.

Containment Integrity

Primary containment integrity shall be
maintained at all times when the
reactor is «critical or when the
reactor water temperature is above
212°F and fuel is in the reactor
vessel except while performing "ope
vessel" physics tests at power levels
not to exceed 5 MW(t).

when Coolant Temperature is above
212°F, the drywell and suppression
chamber purge and vent system may be
in operation for up to 90 hours per
calendar year with the supply and
exhaust 24-inch isolation valves in
one supply line and one exhaust line
open for containment inerting,
deinerting, or pressure control.

If venting or purging is through
Standby Gas for such operations. then
both Standbv Cas Treatment Systems
shall be operable and only one Standby
Gas Treatment System is to be used

Not applicable to valves open during
venting or purging provided such
venting or purging utilizes the 2-inch
bypass line(s) around the applicable
inboard purge exhaust isolation
valve(s) with the inboard valve(s) in
1 closed condition

-160-

Integrated leak rate test (ILRT's)
shall be performed to verify primary
containment integrity. Primary
containment integrity is confirmed if
the leakage rate does not exceed the
equivalent of 0.635 percent of the
primary containmeat volume per 24 hours
at 58 psig.

Integrated leak rate tests may be
performed at either 58 rerig or 29 psig,
the leakage rate test - od, extending
to 24 hours of re..ined internai
sressure. 1f it can be demonstrated to
the satisfaction of those responsible
tor the acceptance of the containment
structure that the leakage rate can be
accurately determined during a shorter
test period, the agreed-upon shorter
period may be used.

Prior to initial operation, integrated
leak rate tests must be performed at 58

and 29 psig (with the 29 psig test
being performed prior to the 58 psig
test) to establish the allowable leak

rate, L, (in percent of containment
volume per 24 hours) at 29 psig as the
lesser of the following values.

Le 18 8635

Lam

percent)

=0 61315

'
“a

'
s—am

. L
for ™ = {

Lam

where

S maasured TLE at 29 ngipe

Lgm = measured ILR at 58 psig, and




LIMITING CONDITIONS FOR BP!ﬁATIdh

SURVEILLANCE REQUIREMENTS

3.7.A (cont'd.)

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

-161=

where
Pa = peak accident pressure, 58 psig

P = appropriately measured test pres-
sures (paig) l

for EEE > 0.7
L
am
The ILRT's shall be performed at the
following minimum frequency:

1, Prior to initial unit operation.

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

e measured leakage rates, Lﬁn and
am, shall be less than 0.75 "t and
0.75 "a for the reduced pressure tests
and peak pressure test respectively.

Except for the initial ILRT, all ILRT's
shall be performed without any pre-
liminary leak detection surveys and
leak repairs i{mmediately prior to

the test. If an ILRT has to be ter-
minated due to excessive leakage
through identified leakage paths,

the leakage through such paths shall be
determined by a local leakage test

and recorded. After repairs are made
another ILRT shall be conducted.

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

09/21/84



7.4 2.e (cont’'d)

.7.A (Cont'd)

-

ro

L

repeated provided locally measured
leakage reductions, achieved by
repairs, reduce the containment's
overa!l measured leakage rate
sufficiently to meet the acceptance
criteria.

Local leak Rate Tests

With the exceptions specified below.
local leak rate tests (LLRT's) shall
be performed on the primary
containment ctestable penetrations
and isolation valves at a pressure
of 38 psig during each reactor
shutdown for refueling, or other
convenient intervals, but in no case
at intervals greater than two vears.
The test duration of all valves and
penetrations shall be of sufficient
length to determine repeatable
results. The total acceptable
leakage for all valves and
penetrations other than the MSIV's
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
two vears.

The main steam isolation valves
(MSIV's) shall be tested at a
pressure of 29 psig. If a total
leakage rate of 11.5 scf/hr for any
one MSIV is exceeded, repairs and
retest shall be performed to correct
the condition. This is an exemption
to Appendix J of 10CFRSO,
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SURVEILLANCE REQUIREMENTS

3.7.A (Cont'd)

-

7.4.2.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 1is an exemption to
Appendix J of 10CFRSO.

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 the
last successful test at 58 psig. In
the event the personnel airlock is
not opened  between refueling
outages, it shall be leak checked at
} psig at intervals no longer than
six months. Within three days of
opening (or every three davs during
periods of frequent opening) when
containment integrity is required,
test the personnel airlock at
3 psig. This 1is an exemption to
Appendix J of 10CFRS50.

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

Drywell Surfaces

The interier surfaces of the drywell
and torus shall be visually
inspected ea operating cvcle for
evidence of ‘forus corrosion or
leakage.



LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

3.7.A (cont'd.)

3.

“-

Pressure Suppression Chamber -

Reactor Building Vacuum Ereakers

Except as specified in 3.7.A.3.b 8

below, two pressure suppression
chamber~-reactor building vacuum
breakers shall be operable at all
times when primary containment in-
tegrity is required. The set point
of the differential pressure instru-
mentation which actuates the pressure
suppression chamber-reactor building
air actuated vacuum breakers shall
be 0.5 psid. The self actuated
vacuum breakers shall open fully
when 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 is
made or found to be inoperable for

any reason, the vacuum breaker switch
shall be secured in the closed positicu
and reactor operation is permissible
only during the succeeding seven days
unless such vacuum breaker is sooner
made operable, provided that the repair
procedure does not violate primary
containment integrity.

Drywell-Pressure Suppression Chamber 4.

Vacuum Breakers

When 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 by
the position indicating system except
during testing and except as specified
in 3.7.A.4.b and .c below.

Three drywell-suppression chamber
vacuum breakers mav be determined

to be inoperable for opening pro-
vided they are secured in the fully
closed position or that the require-
ment of 3.7.A.4.c is demonstrated to
be met.

~163-

4.7.A (cont'd.)

3.

Pressure Suppression Chamber -

Reactor Building Vacuum Breakers

The pressure suppression chamber-reacto:
building vacuum breakers and associated
instrumentation, including set points
shall be checked for proper operation
every three months.

During each refueling outage each
vacuum breaker shall be tested to
determine that the force required
to open the vacuum breaker does not
exceed the force specified in
Specifications 3.7.A.3.a and each
vacuum breaker shall be inspected
and verified to meet design
requirements.

Drvwell~Pressure Suppression Chamber

Vacuum Breakers

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 is inoperable for opening
at a time when operability is required
all cther vacuum breaker valves shall
be exercised immediately and every 15
days thereafter until the inoperable
valve has been returned to normal
service.

4/29/83



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 than the equivalent leakage
through a 1" diameter orifice.

If specifications 3.7.A.4.a, b or c,
cannot be met, the situation shall
be correcte. within 24 hours or the
reactor will be placed in a cold
shutdown condition within the sub-
sequent 24 hours.,

Oxvgen 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 4% oxygen with nitrogen
gas during reactor power operation
with reactor ccolant pressure above
100 psig, except as specified in
3:7.4:5:0,

Within the 24~hour period subsequent
to placing the reactor in the Run mode
following a shutdown, the containment
atmosphere oxygen concentration snall
be reduced to less than 47 by volume
and maintained in this condition.
De~inerting may commence 24 hours
prior to a shutdown.

When the containment atmosphere oxygen |

concentration is required to be less
than 4%, the minimum quantity of liquid
nitrogen in the liquid nitrogen storage
tank shali be 500 gallons.

If the specifications of 3.7.A.5.a thru
¢ cannot be met, an orderly shutdown
shall be initiated and the reactor
shall be in a cold shutdown condition
within 24 hours.

The specifications of 3.7.A.5.a thru d
are not applicable during a 48 hour
continuous period between the dates of
March 22, 1982 and March 25, 1982.

4.7.A.4 (cont'd.)

C.

-164~

Once each operating cycle, each vacuum
breaker valve shall be visually in=-
spected to insure proper maintenance
and operation of the position indicatior
switch. The differential pressure set~-
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.

Oxygen Concentration

The primary containment oxygen con-
centration shall be measured and
recorded at least twice weekly.

The quantity of liquid nitrogen in

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

4/29/83




LLMITING CONDITION FOR OPERATION

3.7.A (cent'd.)

8,

The low-low set function of the
safety-relief valves shall Dbe
operable when there is irradiated
fuel in the reactor vessel and the
reactor coolant temperature is
2 212°F, except 'as specified in
3.7.A.6.a.1 and 2 below.

With the low-low function of one
safecy/relief valve (S/RV)
inoperable, restore the inoperable
LLS S/RV to OPERABLE wichin 14 days
or be in the HOT STANDBY mode within
the next 12 hours and in COLD
SHUTDOWN within the following
24 hours.

With the low-low set function of
both S/RVs inoperable, be in at
least HOT STANDBY within 12 hours
and in COLD SHUTDOWN within the next
24 hours.

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

NBI-PS5-51A Open Low Valve
1015 + 20 psig (Increasing)

NB1-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)

S v G

Except as specified in 3.7.B.3
below., both Standby Cas Treatment
subsystems shall be operable at all
times when secondary containment
integrity is required.

The results of the in-place cold DOP
leak tests on the HEPA filters shall
show 299% DOP removal. The resuits
of the halogenated hydrocarbon leak
tests on the charcoal adsorbers
shall shew 299% halogenated
hydrocarbon removal. The DOP and
halogenated hydrocarbon tests shall
be performed at a Standby Cas
Treatment flowrate of <1780 CFM and
at a Reactor Building pressure of
€., 25" Vg.

-165-

SURVEILLANCE REQUIREMENT

4,7.8 (cont'd.)

0.

.4a.

Lov-low Set Relisf F .

The low-low set safety/relief valves
shall be tested and calibrated as
specified in Table 4.2.B.

Standby as Treatment System

At least once per operating cycle
the following conditions shall be
demonstrated.

Pressure drop across the combined
HEPA filters and charcoal adscrber
bani's is less than 6 inches of water
at the system design flow rate,

Inlet heater
reducing P.H.

input is capable of
from 100 to 70% R.H

The tests and sample analysis of

Specification 3.7.B.2 shall be
performed at least once every
18 months for standby service or
atter every 720 hours of system

operation and following significant
painting, fire or chemical release
in any ventilation zone
communicating with the system.
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LIMITING CONDITION FOR OPRERATION SURVEILLANCE REQUIREMENT
3...B (cont'd) 4.7.8 (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
radioactive methyl iodide removal replacement of the HEPA filter bank
with inlet conditions of: velocity or after any structural maintenance
227 FPM, 21.75 mg/m’ inlet methvl on the system housing.
iodide concentration, 270% R.H. and
<30°C. . Halogenated hydrocarbon testing

shall be performed after each
Fach 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
3. From and after the date that one system housing.
Standby Gas Treacment subsystem is
made or found to be inoperable for . Each subsystem shall be 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, . Test sealing of gaskets for housing
provided that during such seven davs doors downstream of the HEPA filters
all active components that affect and charcoal adsorbers shall be
operability of the operable Standby performed at, and in conformance
Gas Treatment subsystem, and its with, each test performed for
associated diesel generator, shall compliance with Specification
be operable. b, 7.8 2.4 and Specification
3.7.B.2.4,
Fuel handling requirements are
specified in Specification 3.10.E. 3. System drains where present shall be
inspected quarterly for adequate
4. 1f thesc conditions cannot be met, water level in loop-seals.
procedures shall be initiated
{immediately to establish reactor 4.a. At least once per operating cycle
conditions for which the Standby Gas 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.

e, When one Standby Gas Treatment
subsystem becomes inoperable, the
operable Standby Gas Treatment
subsystem shall be verified to be
operable immediately and daily
thereafter. A demonstration of
diesel generator operability is not
required bv this specification.

C. Secondary Contaipment

C. Secondary Containment
1 Secondary containment surveillance
3, Secondary containment integrity shall be performed as indicated
shall be maintained during all modes below:
of plant operation except when all
of the following conditions are met.
-165a-
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LIMITING CONDITIONS FOR OPERATION

3.7.C (cont’d.)

a.

SURVEILLANCE REQUIREMENTS

The reactor is subcritical and

Specificaction 3.3.A is met.

The reactor water temperature is
helow 212°F and the reactor coolant
system is vented.

No activity is being performed which
can reduce the shutdown marg.. below
that specified in Specification
3.3.A.

No irradiated fuel is being handled
in the secondary containment and no
loads which could potentially damag:
irradiated fuel are being moved in
the secondary containment.

[f secondary containment integricy
cannot be maintained, restore
secondary containment integrity

within 4 hours or:

a, Be in at least Hot Shutdown
within the next 12 hours and
in cold shutdown within the
following 24 hours.

irradiated fuel
handling operations in cthe
secondary containment,
movement of loads which could
potentially damage irradiated
fuel in the secondary
containment, and all core
alterations and activities
which could reduce the
shutdown margin. The
provisions of Specification
1.0,J are not applicable.

b. Suspend

{ i 1 ves

During reactor power operating
conditions. all isolation valves
listed in Table 3.7.1 and all

instrument line flow check valves
shall Dbe operable except  as
specified in 3.7.D.2.

-166-

4.7.C (eont’'d.)

a,

A preoperational secondary
containment capability testc shall be
conducted after isolating the
reactor building and placing either
Standby GCas Treatment subsystem
filter train in operation. Such
tests shall demonstrate the
capability to maintain 1/4 inch of
water vacuum under calm wind
(2<u<5 mph) conditions with a filter
train flow rate of not more than
1002 of building volume per day.
(= wind speed)

Additional tests shalil be performed

curing the first operating cycle
under an adequate number of
different environmental wind
conditions to enable valid

extrapolation of the test results.

Secondary containment capability to
maintain 1/4 inch of water vacuum
under calm wind (2<g < 5 mp h )
conditions with a filter train flow
rate of not more than 100% of
building volume per day, shall be
demonstrated at each refueling
outage prior to refueling.

After a secondary containment
violation is determined, the Standbv
GCas Treatment System will be
operated Iimmediately after the
affected zones are isolated from the
remainder of the secondary
containment to confirm its ability
to maintain the remainder of the
secondary containment at 1/4 inch of
water negative pressure under calm
wind conditions.

vy C i Valv
The primary containment isolation
valves surveillance shall be

performed as follows:

At least once per operating cycle
the operable isolation valves that
are power operated and automatically
initiated shall be tested for
simulated automatic initiation and
closure times.



LIMITING CONDITIONS FOR OPERATION

3.7.D (cont’d.)

In the event any isolation valve
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.*

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

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

4.7.D (cont‘d.)

b.

(1)

‘R)

ra

At least once per quarter:

All normally open power operated
isolation valves (except for the
main ste-. .. power-operated
isolat’ « wv» es) shall be fully
closed «nd .eopened.

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

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

At least once per operating cycle,
while shutdown, the devices that
limit the maximum opening 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 inoperable, 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
TABLE 3.7.1 (rage 1)

PRIMARY CONTAINMENT ISOLATION VALVES

Valve & Stean

Number of Power
Operated Valves

inboard

Outboard

Maximum

Operating
Time (Sec) (1}

Normal
Position (2)

Main Steam Isolation Valves
MS-AO-80- A,B,C, & D
MS-A0-86- A,B.C, & D

Drywell Floor Drain Iso. Valves
RW-AD-82, RW-AO0-83

Drywell Equipment Drain
Iso. Valves RW-AD-94, RW-AO-95

Main Steam Line Drain
Valves MS-MO-74, MS-MO-//

Reactor Water Sample Valves
RR-740AV, RR-/41AV

Reactor Water Cleanup System

Iso. Valves RWCU-MO-15, RWCU-MO-18

RHR Suction Ceoling Iso.
Valve RHR-MO-17, BRHR-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

&~

N

e

W
N7
-
A2
wroun

15

{11

15

60

4t

20

i

0

O

0

]

Action On
Initiating

Signal (3)

GC
GC

G

SC

SC

SC



COOPER NUCLEAR STATION
TABLE 3.7.1 (Page 2)
PRIMARY CONTAINMENT ISOLATION VAIVES

Number of Power Max imum Action On
Operated Valves Operating Normal Initiating

Valve & Steam Inboard  Qutboard Time (Sec) (1) Position (2) Signal (3)
Primary Containment Purge & Vent 2 15 C sC
PC-246AV, PC-231MV
Primary Containment & N2 Supply 2 15 c sC
PC-238AV, PC-232MV
Suppression Chamber Purge & Vent 1 40 C SC(4)
PC-230MV Bypass (PC-305MY)
Primary Containment Purge & Vent 1 40 C SC(4)
PC-231MV Bypass (PC-306MV)
Dilution Supply
PC-1303MV, PC-1304MV 2 15 C SC
PC-1305MV, PC-1306MV 2 15 c sc
Dilution Supply
PC-1301MV, PC-1302MV 2 15 0 GC
PC-1311MV, PC-1312MV 2 15 0 ce
Suppression Chamber Purge and Vent Exhaust 1 15 G SC
PC-1308MV
Primary Containment Purge and Vent Exhaust 1 15 C Se
PC-1310MV




NOTES FOR TABLE 3.7.1

i.

Maximum valve operating times in seconds in the closed direction. This is
the direction required for Primary Coatainment isolation.

Normal position indicates the normal valve position during power operations.

0 = Qpen A
C = Closed

Action on initiating signal indicates 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 isolation signals are ia.
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3.7 & 4.7 BASES

3.7.A & 4.7.A PRIMARY CONTAINMENT

3.7.4.1 & 4.7.A.1 SUPPRESSION POOL

The integrity of the primary containment and operation of the core standby cooling
system, in combination, limit the off-site doses to values less than those suggested
in 10CFR100 in the event of a break in the primary system piping. Thus, containment
integrity is specified whenmever the potential for violation of the primary reactor
system integrity exists. Concern about such a violation exists whenever the reactor
is critical and above atmospheric pressure. An exception is made to this requiremen:
during initial core loading and while the low power test program is being conducted
and ready access tc the reactor vessel is required. There will be no pressure on th:
system at this time, thus greatly reducing the chances of a pipe break. The reactor
may be taken critical during this period; however, restrictive cperating procedures
will be in effect again to minimize the probability of an accident occurring. Pro-
cedures and the Rod Worth Minimizer would limit comtrol worth such that a rod drop
would not result in any fuel damage. In addition, in the unlikelv event that an
excursion did occur, the reactor building and standby gas treatment system, which
shall be operational during this time, offer a sufficient barrier to keep off-site
doses well below LOCFR100 limits.

The pressure suppression pool water provides the heat sink for the reactor primary
system energy release following a postulated rupture of the system. The pressure
suppression chamber water volume must absorb the associated decay anc structural
sensible heat released during primary syetem blowdown from 1035 psig. Since all
of the gases in the drywell are purged into the pressure suppression chamber air
space during a loss-of-coolant accident, the pressure resulting from isothermal
compression plus the vapor pressure of the liquid must not exceed 62 psig, the
suppression chamber maximum pressure. The design volume of the suppression cham=-
ber (water and air) was obtained by considering that the total volume of reactor
coolant to be condensed i{s discharged to the suppression chamber and that the
drywell volume is purged to the suppression chamber.

As a result of the Mark I Containment Program, the District has completed the
evaluation and requalification of the various containment structures and compo=-
nents at CNS. As a result of the requalification work, significant modifications
were designed in accordance with the NRC acceptance criteria and installed, The
Plant Unique Analysis Report, which was submitted on April 29,1982, and accepted
on January 20, 1984, contains a detailed summary of the modifications installed.
The maximum and minimum water volumes of 91,100 and 87,650 were not altered, but
the downcomers were shortened by L' 0%", so that their nominal submergence {s now
J feet and the initial volume of water in them is decreased proportionately. The
acceptability of this {s proven in "Mark I Containment Program Downcomer Submer-
gence Functional Assessment Report", Task 6.6, NEDE - 21885-P, Class ITII, June,

1978.

Should it be necessary to drain the suppression chamber, this should only
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3,7.A & 4.7.A BASES (cont'd)

be done when there is no requirement for core standby cooling systems operability as
explained in bases 3.5.F.

Experimental data indicates that excessive steam condensing loads can be avoided if
the peak temperature of the suppression pool is maintained below 160°F during any
period of relief valve operation with sonic conditions at the discharge exit. Spec-
ifications have been placed on the envelope of reactor operating conditions so that
the reactor can 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 taken in the event a relief valve inad-
vertently opens or sticks open. This action would include: (1) use of all avail-
able means to close the valve, (2) i{nitiate suppression pool water cooling heat ex-
changers, (3) initiate reactor shutdown, and (4) {f other relief valves are used to
depressurize the reactor, their discharge shall Le serarated from that of the stuck-
open relief valve to assure mixing and uniformity of energy insertion to the pool.

Because of the large volume and thermal capacity of the suppression pool, the volume
and temperature normally change very slowly and monitoring these parameters daily is
sufficient to establish any temperature trends. By requiring the suppression pool
temperature to be continually monitored and frequently logged during periods of sig-
nificant 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 temperature of 95°F is based on not exceeding the 200°F
Mark | temperature limit as contained in NUREG-0661. This 95°F limit also prevents
exceeding LOCA considerations, or ECCS pump NPSH requirements. The basis for these
limics are contained in NEDC-24360-P.

3,7.A.2 & 4.7.A.2 CONTAINMENT INTEGRITY

The maximum allowable test leak rate is 0.635%/day at a pressu.e of 58 psig, the
peak calculated accident pressure. Experience has shown that there is negligible
difference between the leakage rates of air at normal temperature and a steam-hot

air mixture.

Establishing the test limit of 0.635%/day provides an adequate marginm of safety to
assure the health and safetv of the general public. It is further considered that
the allowable leak rate should not deviate significantly from the containment design
value to take advantage of the design leak-tightness capability of the strucuure
over its service lifetime. Additional margin to maintain the containment in the "as
built" condition is achieved by establishing the allowable operational leak rate.
The allowable operational leak rate is derived by multiplying the maximum allowable
leak rate, La, or the allowable test leak rate, Lt, by 0.75 thereby providing a 257
margin to allow for leakage deterioration which 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 for developing leak rate testing and surveillance
of reactor containment vessels. Allowing the test intervals to be extended up to 8
months permits some flexibilicv needed to have the tests coincide with scheduled or

unscheduled shutdown periods.

The penetration and air purge piping leakage test frequency, along with the
containment leak rate tests, is adequate to allow detection of leakage
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7. A & «.7,A BASES (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
properiy [t is expected that the majority of the leakage from valves, penetrations
and seals wouid be into the reactor building. However, it is possible that leakage
into other parts of the facility could occur. Such leakage paths that mavy affect
significantly the consequences of accidents are to be minimized.

Certain isolation valves are tested bv pressurizing the volume between the inboard
and outboard isolation vaies. Tuis results in conservative test results since the
inboard valve, if a globe vailve, will be tested such that the test pressure is
tending to lift the globe off . s seat. Additionally, the measured leak rate for such
a test 1s conservatively assigned to both of the wvalves equally and not divided

between the two.

The main steam and feedwater testable penetrations consist of a double lavered metal
bellows. The inboard high pressure side of the bellows is subjected to drywell
pressure. Therefore. the bellows is tested in its entirety when the drvwell is
tested. The bellows lavers are tested for the integrity of boch layers by
pressurizing the void between the lavers to 5 psig. Any higher 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 1 (Exemption) to the letter, D. G. Eisenhut to J. M. Pilant, September 3,
1982. When the Personnel Air Lock Leakage Test is 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 Research Center Technical
Evaluation Report) to the letter, D. G. Eisenhut to J. M. Pilant, September 3, 1982,
defines the method of adjustment,

The primary containment pre-operational test pressures are based upon the calculated
primary containment pressure response in the event of a loss-of-coolant accident.
The peak drywell pressure would be about 58 psig which would rapidlv reduce to
29 psig following the pipe break. Following the pipe break, the suppression chamber
pressure rises to 27 psig, equalizes with drywell pressure and therefore rapidly
decays with the drywell pressure decav. The design pressure of the drywell and
suppression chamber is 56 psig. Based on the calculated containment pressure
response discussed above, the primary containment preoperational test pressure was
chosen. Also, based on the primary containment pressure response and the fact that
the drywell and suppression chamber function as a unit, the primarv 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 containment
maximum allowable accident leak rate of 0.635%/day at 58 psig. Calculations made by
the NRC staff with leak rate and a standby gas treatment system filter efficiency of
90% for halogens and assuming the fission product release fractions stated in NRC
Regulatory Guide 1.3, show that the maximum total whole body passing cloud dose is
about 1.0 REM and the maximum 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-ot-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 are conservative
and provide margin between expected off-site doses and 10 CFR 100 guidelines.

The water in the suppression chamber is used for cooling in the event of an accident:
i.e., it is not used for normal operation; therefore, a daily
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J.7.A & 4,7.A BASES (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 perform-
ing properly. It is expected that the majority of the leakage from valves, pene-
trations and seals would be into the reactor building. However, it is poseible
that leakage into other parts of the facility could occur. Such leakage paths
that may affect significantly the consequences of accidents are to be minimized.

Table 3.7.4 identifies certain isolation valves that are tested by pressurizing
the volume between 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 globe off its seat.
Additionally, 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 double layered
metal bellows. The inboard high pressure side of the bellows is subjected to
drywell pressure. Therefore, the bellows is tested in its entirety when the
drywell i{s tested. The bellows layers are tested for the integrity of both
layers by pressurizing the void between the layers to 5 psig. Any higher
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. Eisenhut to J. M. Pilant,
September 3, 1982. When the Personnel Air Lock Leakage Test is performed at a
test pressure less than 50 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 3, 1982, defines the method of adjustment.

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

pipe break, the suppression chamber pressure rises to 27 psig, equalizes with
drywell pressure and therefore rapidly decays with the drywell pressure decay.
The design pressure of the drywell and suppression chamber is 56 psig. Based
on the calculated containment pressure response discussed above, the primary
containment preoperational test pressure was chosen. Also, based on the
primary containment 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 maximum allowable accident leak rate of 0.635%/day at 58 psig.
Calculations made by the NRC staff with leak race and a standby gas treat-
ment system filter efficiency of 90X for halogens and assuming the fission
product release fractions stated in NRC Regulatory Guide 1.3, show that the
maximum total whole body passing cloud dose is about 1.0 REM and the maximum
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
dre conservative and provide margin between expected off-site doses and

10 CFR 100 guidelines.

The water in the suppression chamber is used for cooling in the event

of an accident; i.e., it is not used for normal osperation; therefore, a daily
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3.7.8% 4.7 A BASES (cont'd)

3.7

W
~J4

check of the temperature and volume is adequate to assure that adequate heat removal
capability is present.

The interiors of the drywell and suppression chamber are painted to prevent rusting.
The inspection of the paint during each major refueling outage, 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. These valves are normally
closed during power operation to minimize reoliance 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 pressure 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 vearly limit.
The NRC has accepted the determination that due to the small 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 vear"
s a period of time beginning on January 1 and ending on December 31 for each numbered
year .

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

The purpose of the vacuum 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 buildirg 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 III1, 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.

A.5 and 4.7.A.5 OXYGEN CONCENTRATION

Safety Guide 7 assumptions for Metal-Water reaction result in hy. &.n corn «ntration
in excess of the Safety Cuide 7 flammability 1limit. By keeping the oxygen
concentration less than 4% by volume the requirements of Safety Cuide 7 are satisfied.
The occurrence of primary system 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
access to the drvwell for leak inspections during a startup is judged prudent in terms
of the added plant safety offered without significantly reducing the margin of safety,
Thus, to preclude the possibility of starting the reactor and operating for extended
period of time with significant leaks in the primary system is at or near rated
operating temperature and pressure. The 24-hour period to provide inerting is judged
to be sufficient to perform the leak inspection and establish the required oxygen
concentration
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3.7.A & 4.7.A BASES(cont’'d)

The primary containment is normally slightly pressurized during periods of reactor
operation. 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
with nitrogen to the required concentration, no monitoring of oxygen concentration
is necessary. However, at least twice a week the oxygen concentration will be

determined 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 noimal plant operation. The
estimated maximum makeup rate is 1500 SCFD which would require about 160 gallons for
a 10 day makeup requirement. The normal leak rate should be about 200 SCFD.

3.7.4.6 &4.7.A.6 LOW-LOW SET RELIEE FUNCTION

The low-low set relief logic is an automatic safety relief valve (SRV) control svstem
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
intermediate break loss-of-coolant accident (LOCA) events. The setpoints used in
Section 3.7 .A.6.b are based upon a minimum blowdown range to provide adequate Cime
between valve actuations to allow the SRV discharge line high water leg to clear,
coupled with consideration of instrument inaccuracy and the main steam isolation

valve isolation setpoint.

The as-found setpoint for NBI-PS-51A, the pressure switch contrelling the opening of
RV-71D, must be < 1040 psig. The as-found closing setpoint for NBI-PS-51B must be
at least 90 psig less than 5lA, and must be > 850 psig. The as-found setpoint for
NBI-PS-51C, pressure switch controlling the opening of RV-71F must be < 1050 psig.
The as-found closing setpoint for NBI-PS-51D must be at least 90 psig below 51C, and
must be > B850 psig. This ensures that the analytical upper limit for the opening
retpoint (1050 psig), the analytical lower limit on the closing 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
+ 20 psig, an instrument drift of + 25 psig was used in the analysis 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-L'S S/RV and the highest set
of the two LLS S/RVs drift 25 psig in the worst case directions, the LLS S/RVs will
still control subsequent $/RV actuations. Likewise, the closing setpoint is set to
ensure the LLS S/RV closing setpoint remains above the MSIV low pressure trip. The
90 psig blowdown provides adequate energy release from the vessel to ensure time for
the water leg to clear between subsequent S/RV actuations.

3.7.8 & 3.7.C STANDBY GAS TREATMENT SYSTEM AND SECONDARY CONTAINMENT

The secondary containment is designed to minimize any ground level release of
radioactive materials which might result from a serious accident. The reactor
building provides secondary containment during reactor operation when the drywell is
sealed and in service. The reactor building provides primary containment whern the
reactor is shut down and the drywell is open, as during refueling. Because the
secondary containment {s an integral part of the complete containment system,
secondary containment is required at all times that primary containment is required
as well as during refueling, and during movement of loads which could potentially
damage irradiated fuel in the secondary containment., Secondary containment may be
broken for short periods of time to allow access to the reactor building roof to
perform necessary inspections and maintenance.

The Standby Gas Treatment System consists of two, distinct subsystems, each
containing one exhaust fan and associated filter train, which is designed to filter
and exhaust the reactor building atmosphere to the stack during secondary containment
isolation conditions. Both Standby Cas Treatment System fans are designed to |
automatically start upon containment isolation and to maintain the reactor building
pressure to the design negative pressure so that all leakage should be in-leakage.
Should one subsystem fail to start, the redundant subsystem is designed to start |
automatically. Each of the two fans has 100 percent capacity.

1on A1 /AN
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1.7 B & 3./.C BASES (cont'd)

High efficiency pa :iculate absolute (HEPA) filters are installed before and after
the charcoal adsorbers to minimize potenrial release of particulates to the
environment and to prevent clegging of the iodine adsorbers. The charcoal adsorbers
are installed to reduce the potential release of radioiodine to the environment. The
in-place test results 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 radioactive methyl iodide removal efficiency
of at least 99 percent for expected accident conditionms. If the performance of the
HEPA filters and charcoal adsorbers are as specified, the resulting doses will be
less than the 10 CFR 100 guidelines for the accidents analyzed.

Only one of the two Standby Gas Treatment subsystems is needed to cleanup the reactor
building atmosphere 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, the plant is brought to a condition where the l

Standby Cas Treatment System is not required.
4.7.B & 4.7.C BASES

Initiating reactor building isolation and'operation of the Standby Cas Treatment '
System to maintain at least a 1/4 inch of water vacuum within the secondary
contzinment provides an adequate test of the operation of the reactor building
isolation valves, leak tightness of the reactor building and performance of the
Standby Gas 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 Gas Treatment System performance capability.

Pressure drop 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 kw heater
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 capability.

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 at
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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".B & 4.7.C BASES

#ith an adsorbent qualified according to Table 5.1 of ANSI N509-1980. The
replacement tray for the adsorber trav removed for the test should meet the sam
adsorbent quality. Tests of the HEPA filters with DOP aerosol shall be performed in
accordance to ANSI N510-1%80 Any filters found defective shall be replaced with
filters qualified pursuant to Regulatory Position C.3.d. of Regulatory Guide 1. 32,
Revision 2, March, 1978.

All elements of the heater 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 svystem.

With doors closed and fan in operation, DOP aerosol shall be spraved externally along
the full linear periphery of each respective door to check the gasket seal. Any
detection of DOP in the fan exhaust shall be considered an unacceptable test result
and the gaskets repaired and test repeated.

[f system drains are present in the filter/adsorber banks, loop-seals must be used
with adequate water level to prevent by-pass leakage from the banks.

[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 determinacion.

Demonstration of the automatic initiation capability and operability of filter
cooling is necessary to assure system performance capability. If one Standby Gas
"reatment subsystem is inoperable, the operable subsystem's operability is verified
daily. This substantiates the availability of the operable subsystem and thus
reactor operation or refueling operation can continue for a limited period of time

7.D & 4.7.D BASES

Primary Containment I[solation Valves

Double isolation valves are provided on lines penetrating the primary containment and
open to the free space of the containment. Closure of cne of the valves in each line
would be sufficient to maintain the integrity of the pressure suppression system.
Automatic initiation is required to minimize the potential leakage paths from the
containment in the event of a loss-of-coolant accident.

The maximum closure times for the automatic isolation valves of the primary
containment and reactor vessel isolation control system have been selected in
consideration of the design intent to prevent core uncovering following pipe breaks
outside the primary containment and the need to contain released fission products
following pipe breaks inside the primary containment.

The USAR identifies those testable primary containment valves that perform an
isolation function, and testable penetrations with Double O-Ring Seals, and testable
penetrations with testable Bellows ensuring that any changes thereto receive a
LOCFRS0.59 review. In addition, plant procedures also identify containment isolation
valves, and testable penetrations with Double O-Ring Seals, and testable penetrations
with testable Bellows changes to these procedures and the USAR are controlled by
Technical Specification 6.2.1.A.4 (Administrative Controls)

These valves are highly reliable, have a low service requirement, and most are
normally closed, The initiating sensors and associated trip channels are also
checked to demonstrate the capability for automatic isolation. The test interval ot
once per operating cycle for automatic initiation




3.7.0-44.7.D BASES (cont'd)

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 10CFR100 guidelines, it is necessary that no fuel red 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 several small diameter instrument lines connected to the
reactor coolant system. Each instrument line contains a 0.25 inch restricting orifice
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:

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

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

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

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

2 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.
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APPENDIX A
PRESSURE INTEGRITY OF PIPING AND EQUTPMENT 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 describes 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 superseded. The new requirements
generally result in an improvement in quality and overall margins 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 1s 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 in~line components such as traps

and strainers.

Specifically excluded from the scope of thls 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 uot in pressure part joints such
as yoke studs and gland tollower studs; and washers of any kind.

1:d 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 suppl-mentary
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 tor supplying and installing piping was:

USAS-B31.1,0 - Power Piping (1967)

USAS-B3i.7 -~ Nuclear Power Piping (Feb. 1968) w/
Draft and Errata (June [968)
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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.

GE Company Classification and Pressure Integrity Requirements

Class A

Class

Class

Class

Class

Class

Class

Class

Class

Class

Class

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

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

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

Piping and equipment pressure parts which serve as an exten-
sion of contairment and which operate at either pressures
greater than 150 psig or temperatures greater than 2120F,

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,

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 than 150 psig
and temperatures equal to or less than 212°F.

Piping and equipment pressure parts used for acids in concen-
trations of 60 to 100 percent at ambient temperatures or
caustics in concentrations of 50 percent or less at tempera-
tures less than 1500F,

Piping and equipment pressure parts used for acids in con-
centrations of 10 percent or less.

Piping and equipment pressure parts which require materials
considerations to maintain deionized water purity,

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.

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

Engineer - Constructor's Classification and Definition of Piping and In-

Line Pressure Parts
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For this project, all piping systems or subsystems and all in-line pres-
sure parts are functionally classified as IN, IIN, IIIN, or IVP, and selsmically

classified as IS or IIS.

-’

ro

= ) | Functional Piping and Equipment Pressure Part Classifications

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

2. Class IIN nuclear piping and in-line pressure parts are those, whose
loss or failure could cause 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 an. equipment pressure parts.

- Y Seismic Piping Classifications

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

-~

may be essential to the operation of the station, but which are not essential to
a safe shutdown.

2 Class 115 seismic piping and in-line pressure parts are those, which

2:3 Tabulation of Classification Equivalencies
Classification in Accordance with Definitions of:
GE Company Engineer~Constructor
A and B IN/1S
C and D IIN/1IS and IIN/TIS
E and F IIIN/IS and IIIN/IIS
F,G,H,L,M and N IVP/1S and IVP/I11S
2.4 Engineer-Constructor's Classification and Definition of Equipment

Fquipment is classified by seismic requirements as follows:

l. Class [ equipment is that whose failure would cause significant re-
lease of radioactivity or which is vital to a safe shutdown of the plant and remov-
al of decay and sensible heat.
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2. Class 1l equipment is that which may be essential to the operation
of the station, but which is not essential to a safe shutdown
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3.0 DESIGN REQUIREMENTS

1.1 Piping Design

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 stress analysis techniques. All other Class IS piping is designed to
meet the supplementary requirements included in this appendix, 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
‘in Appendix A of the Cooper Nuclear Station PSAR.

5. N B | Analysis
3:3.1.1 Primary Stresses (Sp)

Primary stresses are as follows:

l. Circumfereatial Primary Stress (Sy)
Circumferential primary stresses are below the allowable stress (Sh) at the design

pressure and temperature.

2. Longitudinal Primary Stresses (S,)
The following loads are considered as producing longitudinal primary stresses:
internal or external pressures; weight loads including valves, insulation, fluids,
and equipment; hanger loads; static external 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 (S1,) 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 (Sy).

3.3:1.2 Secondary Stresses (Sg)

: Secondary stresses are determined by use of the maximum shearing stress
theory.

T Max = 1/2 VAE + 4s%. = 1/2 sp,
where,

Sg -vég + 482;

(See USAS B31.1.0)

The following loads are considered in determining longitudinal secondary
stresses: (a) thermal expansion of piping, (b) movemen* 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 system,
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5.0

FABRICATION AND INSTALLATION REQUIREMENTS

Fabrication 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
IIN FIIN
IIIN FIIIN
Ve FIVP
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6.0 LTESTING AND INSPECTION REQUIREMENTS

Testing and inspection of piping 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
ITIN TIIIN
Ivp TIVP
6.1 Methods, Techniques and Acceptance Standards

T e Radiography
' I e Welds

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

Classification Criteria & Acceptance Standards

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

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

Grdla 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.%.2 "ltrasonic Testing

Jltrasonic examination of forgings in Class [N and IIN systems is done
in accordance with the following:




-

6.1.2:1 Ultrasonic Examination

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

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

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

(¢) 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.

8,1.2:2 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 pilece. (Complete loss in back reflection is assumed when 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.)

B:1:3 Liquid Penetrant Testing

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

Classification Criteria & Acceptance Standards 1
1965 ] Adlamia T Wi e 196
IN, IIN, IIIN ASME - Section III, Paragraph N-627 or

ASME B&FV Code

6.1.4 Magnetic Particle Testing

Methods, techniques and acceptance standards for magnetic particle test~
ing are in accordance with the following:



Criteria & Acceptance Standards

Classification

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

Ve ASME B&PV Code, Section VIII, Appendix VI
on MS-1, RF~l systems and 20% random testing
on IS (seismic) portion of RCC-1 system.

6.1.5 Hydrostatic Testing

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

Classification Criteria & Acceptance Standards

USAS B31.1.0 and the applicable sections of other

IN, IIN

ITIN, IVP published piping codes referenced in ASME Section
IIT and applicable to nuclear power piping.
USAS B31.1.0, "Section 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

Pafagraphs apply to both Schedule FIN and FIIN unless noted otherwise:

8.1 Welding -

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

P % | 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.

85142 Qualification Records

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

8.4.3 Butt Joints
Joint design and welding procedures for longitudinal and girth butt
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 Attachment Welds

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

8.1.7 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 (1)

(1) See Subsection A-8.8.l1 on specific limitations on welding austenitic stainless
steel.
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l. Welding procedures

2. Repair procedures

3. Heat_ treatment procedures

4. Cleaning procedures

5. Quality Assurance Control Plan (as specified in Appendix D)
8.9 Inspection and Testing

Inspection and testing of piping and equipment pressure parts, including
completed welds, assemblies, and subassemblies, i{s performed as shown in the appli-
cable schedule for the specific classification of piping and equipment pressure

parts (see Subsection A-6.0).
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13.0 INSPECTION AND TESTING SCHEDULE TIN

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

13:1 Certification

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 recested. If any omis-
sions or modificarions of the test requirement are made, the deviation is shown

valid before approval.

13.3 Nondestructive Testing

13.3:1 Welds

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

Fillet welds, socket welds, and nonpressure containing attachment welds
such as supports, lugs, anchors, and guides are examined on all accessible 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
100% 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 4 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.

$3.3,3 Castings

Castings for pressure containing components larger than 4 inches are 100%
examined by radiography and all accessible surfaces, including machined surfaces
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and castings 4 inches and smaller are cxamined 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 is required for the following inspection and test procedures:

Radiography

Ultrasonic testing
Liquid penetrant testing
Magnetic particle testing

o S
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14.0 INSPECTION AND TESTING SCHEDULE TILIN

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 he is responsible 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

k3,1 Welds

Girth and longitudinal pressure containing complete penetration groove
butt welds are 100% 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 connections larger than 4 inches in pipe size are
100% examined by radiography, except where configuration does not permit effective
radiography; then the root and final pass is examined by liquid penetrant or mag-
netic particle methods.

Accessible surfaces of the weld and adjacent base metal of branch connec-
tions 4 inches and less in 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.

14%.3.2 Castings
Castings fer pressure containing components larger than 4 inches are 100%

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 spes:ification.

14.3.3 Forgings -

Forgings for pressure containing components larger than 4 inches in nomi-
nal pipe size are examined in the finished condition on all accessible surfaces
including machined surfaces by either the liquid penetrant or the magnetic particle
method.

14.¢ Submittals

Approval is required for the following inspection and test procedures:

Radiography

. Ultrasonic testing

Liquid penetrant testing
Magnetic particle testing

& w0 -
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APPENDIX ¥

CONFORMANCE TO AEC GENERAL DESIGN CRITERIA

SUMMARY DESCRIPTION

CRITERION CONFORMANCE
Ssd Group [ ==~ Overall Plant Requirements (Criteria 1-5
7 L Group II -- Protection by Multiple Fission Barriers
(Criteria 6~10)
. Group III -- Nuclear and Radiation Controls
(Criteria 11-18)
Group IV -- Reliability and Testability of Protection
Systems (Criteria 19-20)
Group V -- Reactivity Control (Criteria £7-32)
Group VI =-- Reactor Coolant Pressure Boundary (Criteria
33-36)
Group VIl -- Engineered Safetv Features (Criteria 37-65)
o | General Requirements for Engineered Safety
Features (Criteria 17-43)
Emergency Core Cooling Systems (Criteria 44-48)
Containment (Criteria «9-537)
N Containment Pressure Reducing Systems
G Air Cleanup Systems
Group VIII -- Fuel and Waste Storage Systems (Criteria 66~69)
Group IX == Plant Effluents (Criterion 70)




v “RITERION CONFORMANCE

sroup ! -- Overall Plant Reauirements (Criteria 1-3)

‘he purpose of these criter:ia .s t> insure that those systems and compon-
.nts of the station which have a vital role in the prevention or mitigation of con-
sequences of accidents affecting public healith and safety are designed ard construc-
ted to high quality standards which include consideration of natural phenomena and
‘ire. Also, there must be sufficient surveillance and record keeping during fab-
~1-ation and construction to ensure that these high gquality standards have been mect.
.5 the station consists of a single nuclear plant, Criterion &, Sharing nf Svstems,
‘s not applicable. It will be seen that the concerns of these criteria have been

~roperly considered tnroughout the design of the station.

.riterion 1 == Qualityv Standards

thorough cualitv assurance program has been undertaken during dJdesign
. -spnstruction of the station to ensure tnat highest quaiity standards were used.
oi.caple -odes were used where thev were sufficient and more stringent require-
~ents were -iaced on the design, wnere available codes were not sufficient. The
¢ sssurance program is presentea in Appendix D. The description of the

N \ “y
R

aricns svstems and components includes the codes and standards that are met in the
‘es1«n and their agequacy.

L -
Ak

»
-

References: Subsections I-3, I-10, III-2 through III-8, IV-l through
“'-#, V1I-2 througn VII-5, Sections V, VI, VIII, and Appendix D.

“riterion . =-- Performance Standards

“onformance to the structural loading criteria presented in Appendix C
ns.-es that those svstems and components atfected by this criterion are designed
and built to withstand the forces that might be imposed by the occurrence of the
sarious natural pnenomena mentioned in the criterion, and this presents no risk to
-we nealth and safety of the public., The phenomena considered and margins of safety

ire 1lso given.
References: Subsections I-5, XII-Z and Appendix C.

‘riterion J} -- Fire Protecticn

is described in Subsection X-9, the materials and layout used in the
.tation cesign nave been chosen to minimize the possibility and to mitigate the
etfeces of ‘ire. Sufficient tfire protection equipment is provided in the unlikely
svent of a fire, and in no case will the ability of the station to be shutdown be

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

‘riterion 5 -- Records Reguirement

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

tne station.
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“riterion 9 -~ Reactor Coolant Pressure Boundary (Nuclear Svystem Process
darrier)

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 core.
These are described primarily in Section IV '"Reactor Coolant System'. The reactor
coolant svstem is designed to carry its dead weight and specified live loads sep-
irately or concurrently; these include pressure and temperature stresses, vibrations,
ind seismic loads prescribed for the station. Provisions are made to control or
shutdown tne reactor coolant 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 toe limits of applicable criteria for low probability
iccident conditions, to withstand the forces that would be created by a rull area
{low of anv vessel nozzle to the containment atmosphere with the reactor vessel at
iesign pressure concurrent with the station maximum earthquake loads.

Aeferences: Subsections [~5, IV-2, IV-3, IV=-4, IV-10, VII-B, XII-2,
(IV=3, XIV-b, Appendix A and Appendix C.

‘riterion 10 ~« Containment

'wo containment svstems are provided; the drywell suppression chamber
rimary containment and the reactor building (secondary containment). [hese are
rived in Section V.

The primary containment system is designed, fabricated, and erected to

- iccommodate 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 svstem, 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 mav be necessary are designed and maincained so that off-site doses re-
sulting from postulated design basis accidents are below the values stated in

LOCFR100,
References: Subsections V=2, V=3, XIV=4, and XIV=6,
g sroup III -- Nuclear and Radiation Controls (Criteria 11-18)

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

{0 satisfy the intent of these criteria the station is provided with a
‘omprenhensive control and instrumentation svstem, most of which {s described in
section VII. Control of the station is from a central control room. Shieiding and
radiation protection are discussed in Subsection XII-3.
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scess contrel svstems and overrides all other controls to initiate the necessary
(fery actions.

References: Subsections [-5, VI, VII-2 through VII-2>, and VII-1Z.

Criterion 16 -- Monitorinl_geactor Coolant Pressure Boundary

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

References: Subsections -4, IV-10, V-2, V1I-8, and X~1l4.

Criterion 17 =~ Honltoriqgﬁﬁadioactive Releases

The station process and area radiation monitoring systems and station
.ampling 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 actions.
“vese are described in Subsections V1I-12 and VII-13.

References: Subsections -, vil-12, V1I-13, IX-I and IX=4.

“riterion 18 -~ Moni:orinnguel 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 1X, Subsection
“11-12 and X-5.

References: Subsections 1-5, VIi-12, VII-13, IX=2, IX=4, and X-5.

*

2% Group IV =-- Reliability and Testability of Protection Svstems
(Criteria 19-26)

The purpose of these criteria is to ensure that the systems used to pre=-
sent breach of the clad barrier will: (1) function when needed in spite ot 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 cf that sys-
rem, 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

e ——————————————

The components of the protection systems are designed to a high standard
of reliability. Each system is designed with previsions ror testing which approx-=
imate very closely the functioning of the system under design conditions of that
svstem.

F=2-5
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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-
erlv considered. In-service inspection or -omponents and parts inside this bound=-
ary is discussed in Appendix J.

Criterion 33 -- Reactor Coolant Pressure Boundary Capability

As shown in Section XIV, the consequences of the design basis rod drop
accident cannot result in damage (either by motion 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: Subsections [-3, I[II-3 through III-6, IV-2, IV-5, IV-6, and
{(V=4 through XIV=6,

Criterion 34 -- Reactor Coolant Pressure Boundarv Rapid Propagation
Failure Prevention

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

{., Reactor Vessel--ASME Boiler and Pressure Vessel Code, Section III
NYuclear Vessels, Subsection A.

2. Pumps--ASME Boiler and Pressure Vessel Code, Sectiom III, wuclear
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
-omponents 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 consideration is given to the
different notch toughness requirements of each of the various ferritic steel product
{orms, including weld and heat-affected zones. In this way, assurance is provided
that brittle fracture is prevented under all potential service loading temperatures.

References: Subsections I[II-3, IV-2, IV-3, VII-3, Appendix A and Appendix

Criterion 35 =-- Reactor Coolant Pressure Boundary Brittle Fracture
Prevention

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



“ipated and credible phenomena associated with the station operational transients

- or design pasis 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 svstems (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.

-y 55 Leneral Requirements for Engineered Safety Features (Criteria 37-43)

-riterion 37 -- Engineered Safety Features Basis for Design

The normal station control systems maintain station variables within
sperating limits. These systems are thoroughly engineered and b.cked up by a sig-
nificant amount of experience in system design and operation. Even if an improbable
maloperation or equipment failure o~curs (including a nuclear system process barrier
break up to and including the circumferential rupture of any pipe in that barrier),
the nuclear safety systems and engineered safeguards limit the effects to levels
vell below those which are of public safety concern. These engineered safety feat-
ires include those systems which are essential to the containment, isolation, and

ore standby cooling functions.

References: Subsections I-5, III-3, III-4, IV=2, IV=4, IV=6, V=2, V=3,

/1-1 througn Vi-7, VII-2 through VII-4, VIII-4 through VIII-6,and VIV-1 through XIV-7.
Criterion 38 -- Reliability and Testability of Engineered Safety Features
b 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-
bilitvy of these systems. Extensive analytical and experimental programs have shown
that these systems are capable of performing their designated tasks.

References: Subsections I1-5, III-4, III-5, IV=b, 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-
iundant sources ot offsite power, adequate power sources to accompiish all required
safety rfunctions 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
pasis accidents or abnormal operational transients are designed to withstand the
most severe rforces and environmental 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.

F=2-11
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Criterion 46 -~ Testing of Emergency Core Cooling Svstem Components

o assure that the CSCS functions properiy, 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 -- Testing of Emergercy Core Cooling Svstems

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

leferences: Subsections VI-o, and VII-4,

‘riterion 48 -- Testing of Operational Sequence of Emergency Core
Cooling Svstems

*o assure that the CSCS functions properlv, if needed, specific provisions
\ave been made [or testing the sequential operability and functional pertormance
st each individual svstem. Testing of the systems is done in parts rather than
resting of the entire operational sequence. This is due to the unavailability of
+hese systems during a complete operatiocnal test as described, particularly since
it may be extremely difficult to perform such a test during reactor operation. The
iesign complications which will be required in order to permit such a test compli-
-ates an already complex system, which may be detrimental to safety.

References: Subsections I-5, VI-4, VI-6, VII-4, VIII-S, VI1I-6, and X~-8.

=]
4

273 Containment (Criteria 49=57)

Criterion 49 -- Containment Design Basis

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

accident.

References: Subsections I-5, IV-6, V-2, V-3, VI-l, vi=2, VI-5, VII-3,
J11-4, 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
22, 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-

went will be designed in accordance with applicable engineering codes .

References: Subsections V-2 and V-3, =

F=2-13



during station lifetime. Such tests will pe made at a pressure which permits extra-
polation of results to the design pressure condition, using relationships establish-
ed (nitially 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 nade to demonstrate leak tightness at design pressure of
all resilient seals and expansion bellows on containment penetrations on an indivi-

dual basis.
Reference: Subsections =2 and V=3,

Criterion 57 ~- Provisions for Testing of Isolation Valves

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

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

] 5% Containment Pressure Reducing Systems

Criterion 58 -- Inspection of Containment Pressure RPeducing Svstems

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 mav also be periodically inspected.

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

Criterion 59 -~ Testing of Containment Pressure Reducing Systems
Comgonencs

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 containment spray
cooling system i{s provided by inclusion in the design of appropriate test connec-
tions.

References: Subsections IV-3, VI-4, VI-b, and VII-7.

F=2-15



