UNITED STATES
NUCLEAR REGULATORY COMMISSION
WARHING TON, D. C. 20888

TENNESSEE VALLEY AUTHORITY

DOCKET NO. 50.327

SEQUOYAM NUCLEAR PLANT, UNIT )

FACILITY OPERATING LICENSE

License No. DPR.77

The Nuclear Regulatory Commission (the Commission) having found that:

A, The application for licenses filed by the Tennessee Valley Authority
complies with the standards and requirements of the Atomic Energy Act
of 1954, a5 emended (the Act), and the Commission's regulations set
forth in 10 CFR Chapter 1y and 8)) required notifications to other
dgencies or bodies have been duly made;

Construction of the Sequoyah Nuclear Plant, Unit ' (the facility),
has been substantially completed in conformity with Provisional
Construction Permit No. CPPR-72 4nd the appiication, as amended, the
provisions of the Act and the regulations of the Commiss on;

The facility wil) operate in conformity with the application as
emended, the provisions of the Act, and the regulations of the
Commission;

There is reasonable etsurance: (1) that the activities suthorized by
this operating license can be conducted without endengering the
health and safety of the public, and (11) that such activities will
be conducted in compliance with the regulations of the Commission
set forth in 10 CFR Chapter |I;

The Tennessee Valley Authority s technically and financially
Qualified to engage in the aclivities authorized by this operating
license in accordance with the Commission's regulations set forth
in 10 CFR Chapter |

The Tennessee Valley Authority has satisfied the epplizable provisions
of 10 CFR Part 140, *Financial Protection Kequirements and |ndemnity
Agreements*, of the Commission's regulations;

The 1s5suance of this license wil) not be 1nimical to the common
defense and security or to the health and safety of the public;
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(4)

(5)

Aa.

Pursuant 1o the Act and 10 CFR Parts 30, 40 and 70 to receive, possess,
and use in amounts as required any byproduct, source or special nuclear
matenal without restriction 1o chemical or physical form, for sample
analysis or instrument calibration or associated with radioactive apparatus
or components, and

Pursuant to the Act and 10 CFR Parts 30, 40 and 70, to possess, but not
separate, such byproduct and special nuclear matenals as may be
produced by the operation of the facility

This license shall be deemed to contain and is subject to the conditions
specified in the Commission's regulations set forth in 10 CFR Chapter | and is
subject to all applicable provisions of the Act and 10 the rules, regulations, and
orders of the Commission now or hereafter in effect, and is subject to the
add.tional conditions specified or incorporated below

(1)

(2)

(3)

Max num Power Level

The Tennessee Valley Authonty is authorized to operate the facility at
reactor core power leve's not in excess of 3411 megawatts thermal

Technical Spectfications

The Technical Specifications contained in Appendix A, as revised
through Amendment No 220 are hereby incorporated into the license. The
licensee shall operate the fazility in accordance with the Technical

Specifications

The Tennessee Valley Authonty shall conduct the post-fuel-loading initial
test program (set forth in Section 14 of Tennessee Valiey Authonty's Final
Safety Analysis Report, as amended), without making any ma,or
modifications of this program unless modifications have been identffiud and
have received pnor NRC approval Major modifications are defined as

a Elimination of any test identified in Section 14 of TVA's Final Safety
Analysis Report as amended as being essential,

b Modficatiun of test objectives, methods or acceptance cntera for any
test identified in Section 14 of TVA's Final Safety Analysis Repor as
amended as being essential

¢ Performance of any 'est at a power level dfferent from there
descnbed and

March 4 1996
Amendment No 220

R224
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
REGION |
ATLANTAFEDERAL CENTER
6V FORSYTH STREEY SW. SUITE 23185
ATLANTA GEORGIA 30303

January 13, 1897

Tennessee Valley Authority
ATTN: Mr. Oliver D Kingsley, Jr
President, TVA Nuclear and
Chief Nuclear Officer
6A Lookout Place
1101 Market Street
Chattanooga, TN 37402-2801

SUBJECT: NOTICE OF VIOLATION
(*RC INSPECTION REPORT NO. 50.327/96-16 AND 50-328/96-16)

Dear Mr «ingsley

An NRC inspection was conducted on September 23-27, 1996, November 4.22, 1996
and December 16-19, 1996 at your Sequoyah facility The purpose of the inspection
was to determine whether activities authorized by the license were conducted safely
and in accordance with NRC requirements. At the conclusion of the inspection the
findings were discussed with those members of your staff identified in the enclosed
repon

Areas examined during the inspection are identified in the report. Within these areas,
the inspection consisted of selective examinations of procedures and representative
records, interviews with personnel and observation of activities in progress

Based on the results of this inspection, certain of your activities appeared to be in
violation of NRC requirements. as specified in the enclosed Notice of Violation
(Notice). The violation is of concern because it is indicative of inadequate
implementation of your design control program. Four unresolved items were also
identified in connection with the use of high burnup fuel having average core
exposure of 1000 Effective Full Power Days (EFPD) We are requesting a meeting
with TVA to obtain additiona! information for resolution of these unresolved items

The responses directed Dy this letter and the enclosed Notice are not subject to the
clearance procedures of the Office of Management and Budget as requircd by the
Paperwork Reductior Act of 1980 Pub L No 96-511




In accordance with 10 CFR 2.790 of the NRC's “Rules of Practice." a copy of this

letter and its enclosures will be placed in the NRC Public Document Room

Docket Nos. 50-327. 50-328
Licensc: Nos. DPR-77. DPR-79

Enclosures: 1 Notice of Violation
2 NRC Inspecticn Report

cc w/encls

0. J. Zeringue, Senior VP
Nuclear Operations
Tennessee Valley Authority
6A Lookout Place

1101 Market Street
Chattanooga, TN 37402-2801

Dr. Mark O Medford VP
Technical Services
Tennessee Valley Authority
6A Lookout Place

1101 Market Street
Chattanooga, TN 37402.2801

R. J Adney

Site Vice President
Sequusah Nuclear Plant
Tennessce Valley Authority
P. O Box 2000
Soddy-Daisy, TN 37379

Sincerely,

Original signed by
Charles A Casto

Charles A, Casto, Chief
Engineering Branch
Division of Reactor Safety

General Counsel
Ternessee Valley Authority
ET 10H

400 West Summit Hill Drive
Knoxville, TN 373902

Raul R. Baron, General Manager
Nuclear Assurance and Licensing
Tennessee Valley Authority

4) Blue Ridge

1101 Market Street
Chattanooga, TN 37402-2801

Pedro Salas, Manager
Licensing and Industry Affairs
Tennessee Valley Authority
4) Blue Ridge

1101 Market Street
Chattanooga, TN 37402-2801

(CC w/encls cont'd - See page 3)




TVA

(ce w/encls cont'd)

Flalph H. Shell, Manager
Licensing and Industry Affairs
Sequoyah Nuclear Plant

P. O. Box 2000

Soddy-Daisy, TN 37379

J. T. Herron, Plant Manager
Sequoyah Nuclear Plant
Tennessee Valley Authority
P. O. Box 2000

Soddy Daisy, TN 37379

Michael H. Mobley, Director
Division of Radiological Health
3rd Floor, L and C Annex

401 Church Street

Nashville, TN 37243-1532

County Executive
Hamilton County Courthouse
Chattanooga, TN 37402



Ristribution w/encls
E. W. Merschoff, Rl
M Lesser, Rl

S. E. Sparks, Rl

R. W. Hernan, NRR
F. Hebdon, NRR

H. L. Whitener, RI!
C. F. Smith, Rl

E D Testa, RIl

D. H. Thompson, RII
J. H Moorman, RII
P. Steiner, RII
PUBLIC

NRC Resident Inspector, Operations
U. 8. Nuclear Regulatory Commission
1260 Nuclear Plant Road

Spring City, TN 37381

NRC Resident Inspector

Sequoyah Nuclear Plant

U. S. Nuclear Regulatory Cornmission
2600 Igou Ferry Road

Soddy-Daisy, TN 37379

NAm miir > Ll







Notice of Violation V4

reply 15 not received within the time specified 1n this Notice, an order or
Demand for Information may be 1ssued as to why the license should not be
modifiea. suspended. or revoked. or why such other action as may be proper
should not be taken. Where good cause 1§ shown, consideration will be given
to extending the response time

Because your response will be placed in the NRC Pubic Document Room (POR) to
the extent possible. 1t should not include an{ personal privacy. proprietary,
or safeguards information so that it can be placed in the PDR without
redaction. However, 1f you find it necessary to include such information. you
should clearly indicate the specific information that you desire not to be
placed in the POR, and provide the lega) basis to support your request for
withholding the information from the public

Dated at Atlanta, Georgia
this 13th day of January 1997




U. 5. NUCLEAR REGULATORY COMMISSION

REGION I1
Docket Nos 50-327. 50-328
License Nos DPR-77, DPR-79
Report No: 50-327/96-16. 50-328/96-16
Licensee: TVA
Facility Sequoyah Units 1 & 2
Location Sequoyah Access Road

Hami1ton County, TN 37379

Dates September 23-27. 1996: November 4-19. 1996 and
December 16-19. 1996

Inspectors C. Smith, Reactor Inspector
N. Merriweather, Reactor Inspector

Approved by (. Casto, Chief, Engineering Branch
Division of Reactor Safety

Enclosure 2
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Iechnical Adequacy of 10 CFR 50 ¢9 Safety Evaluation

CAQR No. SQFB70012 was written on March 19, 1987 to document a
condition where the core average exposure 1imit of 26154 MWD/MTU
specified in FSAR Table 15.1.7-1 would be exceeded in Unit 1 cgcle 4
operation. The su?gested corrective action was tn calculate the offsite
dose using 1000 Effective Full Power Day (£FPD) and revise the FSAR to
reflect the results of the revised calculation. CAQR No, SQP870165 was
writien to document the results of EGTS tests which demonstrated s)ow
response of the dampers to pressure changes and missing design criteria
which specified what the response time should be. The apparent cause of
the dampers slow response to pressure changes was due Lo the use of a
pressure 1nd1cat1ngecontroller having only a proportional band with no
reset function. The inspectors reviewed a 10 CFR 50 69 Safety
Evaluation dated December 2. 1987, prepared by the licensee to make
chanqes to the FSAR for resolution of the above deficiencies. Based on
this review the inspectors determined that the following tables in the
FSAR were being ~evised: 1) Table 15.1.7-1, Core and Gag Activities
Based on Full Power Operation for 650 Days Full Power: 3565 Mwt: 2)
Table 155 3-3. Emergencz Gas Treatment System Flow Rates: 3) Table
15.6.3-4. Offsite Doses From Loss of Coolant Accident: 4) Table 156 3-
7. Control Room Personnel Doses for DBA Post Accident Period.
Additionally, changes were benng made to selected portions of the
narrative descriptions in the FSAR to facilitate resolution of CAQR Nos.
SQF870012 and SQP8701€5

FSAR Chapter 15, Table 15.1.7 | was revised to show new source terms
based on 1000 EFPD operation. The results of offsite dose calculations
gerformed by the NRC in supgort of lTicensing actions were documented in
afety Evaluation Report (SER) Sugplement No. 1., dated February 1980.
The 1nspectors reviewed section 15.4, of the SER to confirm 1f the FSAR
changes and offsite dose analysis were acceptable and complied with the
current 1icensing basis. One discrepancy was 1dentified during this
review Offsite radiation doses contained in the SER Supplement No.1.
Table 15-1, Radiological Consequences of Design Basis Accidents. was
calculated by the NRC based on the assumption that Unit | reactor will
be operated at a power level not in excess of 5% of the rated power of
3582 MWt Table 15-2 of the SER, Assumptions Used in the Calculation of
Loss of Coolant Accident Doses. also showed the reactor power level as
3582 MW thermal  This value of reactor power level used in the nffsite
dose calculation was different from that used by TVA which was 3565 Mw
thermal . The guidance delineated in T]D-14844. Calculation of Distance
Factors For Power and Test Reactor sites. dated March 23,1962 requires
the use of the reactor rated power level (megawatts) in the calculation
which determines the radio nuclide inventory of specific 1sotopes
Numerous inconsistencies concerning the reactor rated power were
ident1fied 1n FSAR Tables 151 2-1 151 7-1 and all the tables in FSAR
section 15 5 The guaranteed core thermal power in Table 15 | 2-1 was
l1sted as 3411Md thermal In Table 15 1 7-1 1t was listed as 3565 MW
thermal and 1n all the tables of = " Section 15 5 1t was listed as 3582
Md therma! The maximum power l¢ wuthorized n the facrlity
operating license 15 3411 M4 the.mal  This inconsistency 1n FSAR

&_—_—_“”
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description of the reactor power level 1¢ i1dentified as IF] 50- ‘
327,328/96-19-05, FSAR Inconsistent Description of Reactor Power Level.

The results of the above reviews demonstrated that the )icensee had
considered the consequences of offsite radiation doses to the health and
safety of the 11¢ based on 1000 EFFD operation. Additional reviews
of the 10 CFR 50.59 Safety Evaluation, however. revealed that the
licensee had not evaluated whether the in‘'.ase from 650 to 1000 EFPD
operation affected the qualification status of equipment that had
previously been qualified to a source term that was based on 650 EFPD
criterion. The increase in EFPD from 650 to 1000 beceuse of fue)
related des‘gn changes had created an increase in the amount of core
activity that was assumed at the start of a design basis LOCA. The
increase in the core activity resulted in an increase in the 100 day
Integrated accident dose that env1ronmentall¥ qualified equipment must
withstand. The licensing basis for the 10 CFR 50.59 EQ Program was 650
EFPD burnup and this requirement was exceeded by Unit 1 cycle 4
ogerat1on on December 29, 1989 and Unit 2 cycle 3 on December 30. 1988
This “Unreviewed Safety Question® involving failure of the 10 CFR §0.59
Safety Evaluation to address the requirements of environmentally
qualified e?uipment resulted in nonconforming and unanalgsed plant
conditions from December 30, 1988 unti) July 30. 1990. when design basis
Calculation TI-RPS-48. Integrated Accident Dose inside Contatnment and
Annulus. Revision 3, was prepared to calculate the 100 da integrated
accident dose based on the 1000 EFPD burnup criterion. This item 1s
ident1fied as unresolved item UR| §0-327,328/96-16-01 Inadequate Safety
Evaluation Resulted 1n Unreviewed Sefety Question.

Problem Evaluation Report PER No. SQP900372PER was ?repared on December
18. 1990, to document a condition where Nuclear Fuels (NF) made
core design chan?es which had not been reconciled or reflected in
current Nuclear Engineering (NE) design basis documents. A “Cause
Analysis” was gerformed for this def:c1enc¥ and the apparent cause was
determined to be lack of procedural controls to ensure adequate

Inter” ‘e reviews and appropiiate funding for those reviews. Corrective
actiy  ans developed and 1mpiemented for recurrence control included

Revising Corporate Standard 9 2 for core alterations and
core hardware changes to ensure adequate interface reviews
and appropriate funding for these reviews

2 Estabiishing requirements for NE to provide NF a 11st of
fuel and core related parameters which affect engineering
calculations and require review on & cycle specific basis

3 Revising NF Instruction 3 0 to ensure that other design
basis documents impacted by core component design changes
were adaressad
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corrective actions taken to address this i1ssue 1nvolved completing an
Operability Determination where 1t was conclu:vj that the PORVs could
perform satisfactorily until the cycle 7 outage. The pressurizer PORY
solenoid valves were zd:;oﬂ)ur'1» replaced during the cycle 7 refueling
outage of each unit. Corrective action plans developed for final
resolution of this 1ssue 1nvolved a review of the SONP EQ binders to
determine 1f revisions were required for any £Q binder. and supporting
Qualified Life. or Accident Degradation t?Jl\J ency Calculations. The
results of this review identified 12 EQ binders that required revision
The inspector reviewed the status of (Grrec:f.e action C.98 and C.9.9
and determined that the Qualifiec aﬂi Accident Degradation
Calcuiations had not been revisec reflect identified duty
cycle/operational : ::vwa ly. revisions to EQ binders
based on the rest Of the abov culations hd.r te en restrained
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The :nspgctc: reviewed the licensee s transition plans for 1
. " r
thg 10 C*R 50 49 program after Phase 1 reorganization of the
engineering and material section The following documents we
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50-327.328/96-16-02

50-327,328/96-16-03

50-327,328/96-16-04

50-327,328/96-16-05

50-327/96-16-06

Closed
URT 50-327.328/96-02-04

URI

URI

URI

IF]

VIO

1

4

Untimely corrective action for
nonconform\n? plant conditions.
(Paragraph El)

Inadequate design control for
nonconform\n? plant conditions.
(Paragraph E1)

Technical acceptability of reducing
the calculated free field beta dose
inside containment and annulus.
(paragraph E1)

FSAR 1nconsistent description of
reactor power level. (Paragraph E1)

Inadequate Design Controls for Rod
Cuntrol System plant modification.
(Paragraph £.8)

Omission of Surveillance Tests for
Rod Control System.

Acronyms

CAQR Condition Adverse to Quality Report
CFR Code of Federal Regulations
0BDs Design Basis Documents

tEB Electrical En?wneer\ng Branch
EFPD Effective Full Power Day

EGTS Emergency Gas Treatment System
£Q Environmental Qualification
FSAR Final Safety Analysis Report
JCO Justification for Continued Operation
LOCA Loss of Coolant Accident

MWt Megawatts Therma)

NE Nuclear Engineering

NF Nuclear Fuels

NRC Nuclear Regulatory Commission
PER Problem tvaluation Report

PORV Power Operated Relief Valve
SER Safety Evaluation Report

TVA Tennessee Valley Authority

URI Unresolved [tem

WOG westinghouse Owners Group
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1.2

15.0 ACCIDENYT ANALYSIS

Norma! Operation and Anticipated Operational Transfents

!gron Q(lut|on

In the Safety Evalvation Report we stated the reliance upon an audible rate count
to alert the operator of postulated boron dilution events during refueling was not
Justifiea.

The applicant provided justification for maintaining the alarm setpoint within
one-half decade of the source flux leval. Based on this margin and on the maxisum
possible rates of Jilution, the applicant'. analysis showed that the event would
be detected and announced by the high flux at shutdown alars within a time period
that left sufficient margin for the operator to correct the situation before
criticality occurred. Fifteen minutes is the required minimum time margin at
these conditions in sccordance with our Standard Review Plan,

The applicant has committed to a schedule for setting and monitoring the gep
betweer the high flux &t the shutdown alarm level and th shutdown source flux
leve] that fs consistent with the analysis presented. The setting is to be no
higher than 1/2 decade above the count rate, and the margin is to be verified (or
reset if necessary) every 30 minutes for the firs® I hours, every 2 hours for the
next 6 hours, and once per shift thereafter unti) the flux level has stabilized,
The required procedures and schedule for verification of the setpoint are to he
incorporated in the operator's Surveillance instructions

The stafi finds that the analysis, the reactivity changes in the boron dilution

event are accounted for satisfactorily. The applicant's analysis dafines & region

of reactor conditions for the event that are considered safe, according to NRC

criteria as described in SRP Section 15.4.6. The procedures adopted by the

applicant will assure that the reactor remaing within the poundaries of the safe

conditions. The staff, iherefore, regards the gquestion of the boron dilution

event immediate'y following shutdown as having been satisfactorily resolved

ATWS

1979, on Emerger.y Operating

We have reviewed the TVA submittal of October '
svents

ithout scram (ATWS)
cegures and made reco-ncndct!ons for

dified in accordance with ouf comments
However, the Sequoyah

Procedures for the postulated anticipated transients w
We provided our comments on the proposed pro
changes. The proposed procedures must be mo
and instructions to be acceptable for full power operation
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plant ©  be operated at low power (less than or equal to five percent of full
power rior to completion of procedures modifications without undue risk to the
health and safety of the pudlic. Our conclusion that low power operation is
acceptable s based on our understanding of the expected plant response to the
relevant ATWS events to occur under these operating conditions.

Normal Operation and Anticipated Operationa) Transients

Section 15.2 of the Sequoyah SER referred to our jJeneri: review of the Westinghouse
Topica) Reports WCAP-9226, WCAP-5236, and WCAP-9230 as the licensing bases for the
analysis methods and sensitivity studies for postulated main steamline and feedline
breaks. The steamline break information is contained in WCAP-9226. The feedwater
line break information was provided in WCAP-9230 and in WCAP-9236, which discusses
the NOTRUMF computer program used fn the analyses. AL that time, our review was
scheduled for completion in late 1979,

For review of the steamline break topical, the staff requested additiona! {nforma-
tion from Westinghouse in September 1978. Wwestinghouse responded with answers to
some of our questions in May 1979. In response to staff inquiries, Westinghouse
has attributed their failure to answer the balance of our questions to higher
priority TMI-2 analyses requirements.

The staff has previously accepted steamline and feedline break analyses described
in plant applications for PWRs designed by Westinghouse and other reactor venders.
It has been our position that a mure detailed account of analytical methods for
steamline and feedline break is required from the vendors for generic review ¢
that the outcome of this review would be applied to licensed reactors. Our g
revite includes the performance of ir house eudit calculations and calculations by
technical assistance contractors

Based on our preliminary review, there is sufficient evidence to conclude that
substantial therma! margin exists under postulated steamline and feed)ine break
accident conditions to preclude core damage leading to unacceptadle conseguences.
Therefore, we conclude that the steamline and feedline break accident analyses for
Sequoyah are acceptable while our mcre detailed review continues, However, our
approval is predicated on the assumption that our generic review can proceed on @
rei;onable schedule To assure that this assumption is valid, we will require a
response to our outstanding gquestions on the topical reports discussed above and a
aew commitment for prompt response to any additional information regquirements prior
to approval of a full power operating license

Accidents and Infreguent Transients

Steam Line Break

Long-Terr Effects of Steam Line Break

Because the primary system pressure may have an effect on pressure vessel integrity

following a steamline break or a small break loss-of-coolant accident, the staff

b ] bl
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requested additiona)l Inforsation regarding the long-term scenarios, and effects of
these events. Using techniques similar 1o those reviewed and approved for the

0. €. Cook, Unit 2, plant, the applicant has conservatively calculated pressure
and temperature conditions for a bounding spectrum of steamline Dreak and small
break LOCA events

Using fracture mechanics techniques the applicant has estimated that, for those
accident conditions, reactor vessel integrity can be assured for 17 effective full-
power years. The fracture sechanics anal t s performed by the applicent s similar
to those that we have reviewed for other plants. Although we have not formally
accepted these analyses, we do belfeve they are reasonable and provide assurance
that the Sequoyah Units 1 and 2 reactor vessels have adequate margin against faflure
under postulated accident conditions for a substantial number of years of operation

As described in appendix C, Generic Task A-11l 1s expected to result in an engineer-
ing method and safety criteria that will provide the basis for assessing the
acceptadbility of operation over the 1ife of the plant, for both normal transient
and accident conditions fncluding consideration of MSLB and smal! break LOCA. The
results of Task A-1]l are expected to be availadle long before they are needed to
provide this assessment for the Sequoyah Units 1 and 2 reactor vessels

Based on the foregeing we have concluded that there is reasonable assurance that
the integrity of the Sequoyah Units 1 and 2 reactor vessels will de maintained
during postulated accidents

Auxiliary Feedwater Runout Flow Following a Steam Line Break

The applicant was requested to address the potential for containment overpressuri-

2ation due to the anticipated continuous addition, at pump runout flow, of suxiliary

feedwater to the affected steam generator following a postulated main steam line

break (MSLB) accident

Qur interest in this issue resulted from the 10 CFR Part 2] deficiency report filed

by the Virginia Electric and Power Company (VEPCQ) dated September 4, 1979 In

that report, the NRC was informed by VEPCC that overpressurization of the continment

a4t North Amna, Units 3 and 4, could eccur in the event of 3 postulated MSLB inside
indicated that, due to the anticipated continuous addition of

auxiliary ter to the broken ioop steam generator, at the pump

condition A8 ng & MSLB accident, the containment pressure wil

containment design pressure 1n about 10 minutes

under consideration was generic for all pressurized water
of a near-term" operating ~ense app

of the review was Lo cdetermine 1f auxiliary

the MSLB analyses and, 1 so, whether pump runout




The applicant indicated that the auxiliary feedwater systes utilizes runout flow
control equipment to limit the flow. Therefore, in the original MSLB analysis,

the auxiliary feedwater flow to the faulted steam generator was assumed to exist

&L maximum capacity from the time of the rupture unti) realignment of the system

is completed by the operator, 10 minutes after the onset of the postulated accident
The applicant's original submitta), stated that in one of the portulated analyses
performed, & failure of the auxiliary feedwater runout protection system was assumed
In this analysis, 1t was assumed that flow to the broken loop steam generator at
pump runout flow conditions continued from onset of the accident until the operator
sanually terminates flow 10 minutes later. It was concluded by the applicant, and
the staff concurs, that the peak containment pressure will resain below the
containment design pressure. The applicant also indicated that information for use
in deciding to terminate the auxiliary feedwater flow to the affected steam generato
will be available to the operator fmmediately after onset of the accident

Based on our review of the applicant's evaluation, we find that the applicant's
analyses have correctly accounted for the suxiliary feedwater flow and that no

further analysis {s regquired

Normal Operation ang Anticipated Operationa) Transients

We have reviewed the TVA submittal of November §, 1979 responding to 1€ Informa-
tion Notice 79-22 on qualification of control systems for Sequoyah Units 1 and 2
The submittal identifies plant systess required for safety and states for each

safety function that adequate instrumentation would alert the operator to an event,
adequate time is availadle for operator action, and control system design permits
operator action. Eased or the information provided by the applicant, our review of
the Sequoyah Final Safety Analysis Report, our related reviews of equipment qualifi=
cation, and similar reviews for operating reactors, we have found no event sequence
that leads to an unacceptable consequence

wWe have concluded that the Sequoyah applicant has satisfied the standards set for
operating reactors and that this fssue presents no concerns which would restrict
cperation of the plant

nt
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This section of the supplement revises in its entirety the material that was present
in "he Safety Eva o ) The Sequoyah Nuclear Plant includes a double

itiinment desig o coliec titer the leakage of fission products from a
postulated des? is lo of- ) 44 4 he double containment consists
of a free-stangin
concrete shi
part of the seconlary containment barrier Leakage which enters the seconacar

nment 15 treated Dy either the emergency gas treatment system or t}

-

9 Gas treatment system prior to release to the atmosphere Both of




systess are engineered safety features. Another engineered safety feature s the
fce condenser with a sodius tetraborate additive to the fce to enhance Lhe removal
of fodine in the containment following a loss-of-coolant accident. The dose model
and dose conversion parameters are consistent with those given in Regulatory Guide
1.4, "Assumptions Used for Evaluating the Potentia) Radiological Consequences of
Loss=of-Coolant Accident for Pressurized Water Reactors.”

In the analysis of the design oasis loss-of-coolant accident, the primary centain-
ment was assumed to leak at the design leak rate of 0.25 percent per day for the
first 24 hours following the accident and at 0.125 percent per day thereafter,

The applicant established to the staff's satisfaction that the shield building
annulus pressure would not exceed -0.25 inch water gauge pressure and that no
leakage would bypass the gas treataent systesm throughout the course of the accident
(see Section 6.2 of this report for further discussion of these items). The
spplicant has increased the asount of leakage which enters the suxiliary buflding
following the accident from 10 percent to 25 percent of the primary containment
leakage, assuming that this leakage was exhausted directly to the atmosphere during
the first 10 minutes of the accident. After 10 minutes the leakage is processed
through the auxiliary building gas treatment system without credit for holdup or
mixing.

Seventy=five percent of the leakage from the primary containment enters the shield
building annulus where we 2ssumed that {t went cirectly to the intake of the shield
building annulus recirculition/exhaust system. Following passage through the
emergency Qas treatment system filters, a fraction of this leakage was assumed in
our analysis to be exhausted to the atmosphere with the remainder recirculated to
the shield building annulus where credit was given for mixing in 50 percent of the
annulus free volume. The split between the exhaust and recirculition fractions

was assumed to be proportional to the air flow rates fn th exhaust and recircula-
tion paths of the systems.

The applicant assumed in his dose analysis that it takes 10 minutes to isolate the
suxiliary building rather than the previous assumption ¢f 5 minutes (the applicant's
analysis of the auxiliary building giés treatment system indicated that the system

is desig ed to draw down the building to a <0.25 inch water gauge pressure within
170 seconds). Therefore, our analysis assumes that all leakage into the auxiliary
butlding for the first 10 minutes into the accident is immediately releasec to the
environment. For all times after the first 10 minutes into the accident we assume
the leakage is exhausted through the gas treatment systlem

The doses we calculate for the postulated design basis less-of-coolant accident
for the Sequoyah Nuclear Plant, shown in Table 15-1, are within (¢ exposure
guidelines of 10 CFR Part 100

As part of the loss-of-coolant accident, we have also evaluated the consequences
of leakage of containment sump water which is circulated by the emergency core

cooling system after that postulated accident we have assumed the sump water



contains & mixture of indine fission products in ajreement with Regulatory

Gulde 1.7, “Control of Combur. 'ble Gas Concentrations in Containment Following

& Loss-of-Coolant Accident. ™ During the recirculation mode of operatica the sump
waler is circulated outside of Lthe containment to the suxiliary bullding If a
source of leakage should develop, such as from a pump sea) failure, a fraction of
the todine in the water could become airborne in the suxiliary builaing and exit
to the atmosphere. Since the emergency core cooling system area in the auxiliary
bullding s served by an engineered safety features air filtration system (the
duxiliary butlding ges treatment system), we conclude that the doses resuiting
from the postulated leakage of recirculation water would be )ow and, when added to
the direct leakage loss-of-coolant accident doses, weuld result in tota) doses that

are within the guideline values of 10 CFR Part 100

As discussed in Section €.2.3 of this report, the applicant recently informed us
that during the ongoing Unit 2 construction activities, the minimum pressure that
can be achieved in some of the ESF pump rooms will be approximately ~0.04 ‘nches
water gauge as compared to the -0.25 inches required by the Technical Specifications
We determined that this pressure is not sufficiently low to assure the removal of
airdorne fodine activity by the duxiliary buflding gas treatment system following

& postulated accident, We, therefore, have evaluated the 30-day dose at the LPZ
gistance for a postulated ESF pump sea) failure following & loss-of-coolant accident
We Conservatively assumed no holdup, mixing or removal of the associated airborne
togdine activity in the auxiliary building. We also assumed that the Unit 1l reactor
will be operated during this interim period of unit construction at a power level
NOt In excess of 5 percent of the rated power of 3582 Me thermal Other assumptions

’
of our analyses are listed in Table 15.3

Based on our evaluation we conclude that th radiclogical consequences associated

with an ESF puep seal failure in conjunction with the doses resulting from a design

basis accident are within the guidelines of 10 100 We also conclude that
the Unit 1 reactor shall not be operated at a power level in excess of 5 percent

of the rated power leve! unless the applicant can demonstrate, by

ESF pump room can achieve and maintain a pressure not higher than

oL o)

water gauge ident

'n Lthe short interva before
containment we have estimatec

fonservative assumptlions regard




The apolicant has provided redundant hydrogen recombiners for the purpose of con-
trelling any accumulation of hydregen within the primary containment following a
losi=of-coolant accident. In the event of failure of both recombiners, the applicant
has provided a backup system. The purged containment eff)uent would flow to the
shield bullding annulus where 1t would be subsequently discharged to the aimosphere
through the emergency gas treatment system filters, We find the combination of
redundant recombiners plus & backup purge capability to be an acceptadble method

for controliing the potential contribution to the offsite doses froa hydrogen
purging following a loss-of-coolant accident

While Unft 2 s under construction the equipment hatch of the Unft 2 conta!nment
building will be closed off from the interie auxiliary building by two stuel roll-
up dol 8. These doors must be closed in the case of an accident in order to draw
down the interim auxiliary building tu a negative pressure of 0.25 inch water gauge
These doors will be locked shut or alarmed in the Unit 1 control room under normal
conditions and plant personnel will be staticned at the doors when they are in use
in order to Initiate their fmmediate closing fn the case of an accident. The staff
concludes that this contre) will provide adequate assurance that the interim
auxiliary building can be drawn down to the required negative pressure




TABLE 151

RADIOLOGICAL CONSEQUENCES OF |
DESIGN BASTS ACCIDENT I

Exclusion Ares* Low Population lone**
2+*Hour Dose, Rem 30<Day Dete, Rem
Accident Thyroid Wwhole Body Thyroid whole Body
Loss of Coolant 194 . 28 |
Fue! Handling 20 ] <) <)
Steas Line Break
1) 1=13)1 at | microcurie per gras 13 <0.1 <) <0.)
2) 1*131 at 60 microcuries per gram 26 <0.1 1 <0.)
. Steam Generator Tibe Rupture
1) 1=131 ot ) micr urie per gram 19 <0.1 1 <0.1
2) 1-131 at 60 microcuries per gram 214 «0.1 10 <0.1
Contro) Rod Ejection
1) Leskage thruugh secondary side 42 <0.1 2 <0.1
2)  Leakage through containment 97 <0.1 N <0.1

Part 100 guideline dose values are: 300 rem thyroid
25 rem whole body

txclusion area 7inimum boundary distance = 556 meters
Atlow population zone distance = 4828 melers
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ASSUMPT JONS USED

15-
IN_THE CALCULATY

ON OF

ANT ACCIDENT DOS

L053-0F-C00
Power Leve!
Opereting Vime
Fraction of Core Inventory Available for Leakage
lodines
Noule Gases

Initial lodine Composition in Containment
Elemental
Organic
Farticulate

Primary Containment Volumes

Upper Lontainment
Lower compartment (including ice condense

Shield Bullding Annulus Volume
Mixing Fraction in Annulus

Annulus Ventilation Flow Distribution

r)

582 Megawatus Lt

e LR LRI

) years

25 percent
100 percent

91 percent
4 percent
5 percent

7.16 x IOS

5.25 x 10

3.75 x 10°
50 per.ent

5 cubic feet
cubic feet

cubic feet



TABLE 15-2 (Con't)

Recirculation Flow Exhaust Flow,
Time Step Cubic Feet Per Minute
0-46 seconds 0
46-200 seconds 500
200400 seconds 1500
470-1000 seconds 000
1000 seconds = 30 days 3500

Filter Efficiencies
lementa) lodine percent

Organic lodine percent
Particulate lodine percent

lce Condenser Remova! Efficiency
Elementa) lodine 30 percent

Flow Rate through lce Condenser 40,000 cubic feet per

minute
Period of lce Condenser Effectiveness 10-60 minutes

Primary Containment Leak Rates

0 - 24 Hours 25 percent per day
> 24 Mours 2

S percent per day

assing Leakage Fraction
Auxiliary Building Pathway)

10
=10 Minutes
A

10 Minutes
Minimum Exclusion Area Boundary Di 556 meters

Low Population Zone Distance 4828 meters

Atmospheric Diffusion (X/Q) Values

Hours
nours
HOuUTsS
:675
C‘ri
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ASSUMPTIONS USED

IN THE CALCULATION OF ESF PUMP SEAL FAILURE

Power Leve)

Atsospheric Diffusion Values

Liquid Volume in Primary Containment
Time of Pump Seal Failure After LOCA
Pump Seal Failure Flowrate
Isolation of Pump Sea) Failure

Evaporation Fraction

180 Megawatt thermal
(5 percent of rated)

galions/minute

0 minutes




