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ATTENTION: Document Control Desk

SUBJECT: Duke Energy Corporation 
Catawba Nuclear Station Unit (s) 1 and 2 
Docket Numbers 50-413 and 50-414 
Proposed Amendment for Partial Scope 

Implementation of the Alternate Source Term and 

Proposed Amendment to Technical Specifications 
(TS) 3.7.10, Control Room Area Ventilation 

System, TS 3.7.11, Control Room Area Chilled 

Water System, TS 3.7.13, Fuel Handling 
Ventilation Exhaust System, and TS 3.9.3, 
Containment Penetrations

Pursuant to 10CFR50.90, Duke Energy Corporation is 

requesting amendments to the Catawba Nuclear Station 

Facility Operating Licenses (FOL) and Technical 

Specifications (TS). The changes being proposed by Duke 

Energy Corporation in this License Amendment Request (LAR) 

are based on a revised radiological dose consequence 

analysis of a postulated fuel handling accident (FHA) and 

weir gate drop accident. This amendment for partial 

implementation of an alternate source term is being 

requested in accordance with the requirements of 10 CFR 

50.67 which addresses the use of an alternate source term 

at operating reactors, and relevant guidance provided in 

Regulatory Guide 1.183.
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Specifically, the proposed changes would revise TS 3.7.10, 

Control Room Area Ventilation System (CRAVS), to require 
immediate suspension of movement of irradiated fuel with 
less than two trains of the CRAVS operable. This change is 
being requested to correct a non-conservatism in this TS.  

The proposed change to TS 3.7.11, Control Room Area Chilled 
Water System, is to delete the applicability of the 
specification during core alterations and during movement 
of irradiated fuel. This system is not credited as a 
mitigation system for the postulated fuel handling accident 
or weir gate drop accident.  

The proposed change to TS 3.7.13, Fuel Handling Ventilation 
Exhaust System, would change the Limiting Condition for 
Operation to require two trains be operable during the 
movement of recently irradiated fuel in the fuel building, 

and to require that movement of recently irradiated fuel in 

the fuel building be suspended if one train becomes 
inoperable. Recently irradiated fuel is defined as fuel 
that has occupied part of a critical reactor core within 
the previous 72 hours. Operability of the Fuel Handling 
Ventilation Exhaust System would only be required during 
movement of recently irradiated fuel assemblies. This 
change is being requested to incorporate the concept of 

recently irradiated fuel and to correct a non-conservatism 
in this TS.  

The proposed change to TS 3.9.3, Containment Penetrations, 
would amend the applicability of this specification.  
Current TS requirements regarding closure of the 
containment equipment hatch, the personnel airlock and 
containment penetrations would only apply during movement 
of recently irradiated fuel assemblies. The applicability 
of this specification during core alterations is being 
deleted.  

This requested license amendment is similar to the 
Industry/TSTF Standard Technical Specification Change 
Traveler 51, Revision 2. Similar changes have previously 
been granted for Beaver Valley Power Station, Units 1 and
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2, (Amendment Numbers 241 and 121, respectively) and Fermi 

2 (Amendment Number 144). Approval for partial 
implementation of the Alternate Source Term also has been 
granted to Harris Nuclear Plant (Amendment 104).  

As described in TSTF 51, Revision 2, removal of the phrase 
"during core alterations" is generically endorsed because 
the only accident postulated to occur during core 
alterations that could result in a significant radioactive 
release is the fuel handling accident.  

The revised analyses incorporate updated atmospheric 
dispersion factors for the Control Room intake pathway.  
The analysis also assumes a conservative value for 
unfiltered air inleakage into the Control Room Area 

Ventilation System. Catawba Nuclear Station has initiated 
a comprehensive Control Room testing program, which 
includes both tracer gas testing and component testing, to 
determine the measured unfiltered air inleakage rate. The 
features of this program were presented to the NRC staff in 
July 2001, and the program is scheduled to be completed in 
January 2002. Based on the testing program results to 
date, it is expected that the measured values will be 
bounded by the value assumed in the analyses that support 
this license amendment request. A meeting to discuss the 
testing program results will be scheduled with NRC staff in 
first quarter 2002.  

Duke Energy Corporation is requesting this amendment to 
provide flexibility in scheduling outage tasks and to 
modify unnecessarily restrictive containment closure and 
fuel handling building ventilation system requirements.  
This change will also increase the conservatism in TS 
3.7.10, Control Room Area Ventilation System, and TS 
3.7.13, Fuel Handling Ventilation Exhaust System.  

The contents of this amendment package are as follows: 

Attachment 1 provides marked up Technical Specifications 
for Catawba Nuclear Station, Units 1 and 2.
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Attachment 2 provides the reprinted Technical Specification 
pages.  

Attachment 3 provides a Description of the Proposed Changes 
and Technical Justification.  

Pursuant to 10CFR50.92, Attachment 4 documents the 
determination that the amendment contains No Significant 
Hazards Considerations.  

Pursuant to I0CFR51.22(c) (9), Attachment 5 provides the 
basis for the categorical exclusion from performing an 
Environmental Assessment/Impact Statement.  

Attachment 6 contains the data pertaining to the isotopic 
inventory in a fuel assembly used in the analyses of 
radiological consequences of the Fuel Handling Accident and 
Weir Gate Drop.  

Attachment 7 contains the input data used to calculate the 
Control Room Atmospheric Dispersion Factor with ARCON96, a 
computer code used to calculate dispersion factors.  
Meteorological data used for the calculation is provided 
separately in electronic form.  

Attachment 8 contains the detailed dose analysis input used 
to calculate the radiological consequences of the FHA using 
the Alternate Source Term.  

Attachment 9 contains a description of the administrative 
controls that will exist during movement of non-recently 
irradiated fuel assemblies following approval of this 
Technical Specification change. Duke Energy Corporation is 
committing to establish and maintain administrative 
controls to implement the items described in Attachment 9.  

Implementation of this amendment to the Catawba Facility 
Operating License and Technical Specifications will impact 
the Catawba UFSAR. The following sections will be revised 
at a minimum. Section 2.3, Meteorology, will be revised to 
reflect revised X/Q values for the control room clean air
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intakes. Section 15.0, Accident Analysis, will be revised 
to report the fuel assembly isotopic inventory used in the 
analysis of radiological consequences of the Fuel Handling 
Accidents and Weir Gate Drop. Section 15.7.4, Fuel 
Handling Accidents in the Containment and Spent Fuel 
Storage Buildings, will be revised following approval of 
the amendment request to document the changes in the 
analysis approach and assumptions and the derived results 
of the analysis. Necessary changes will be made in 
accordance with 10CFR50.71(e).  

NRC approval of this LAR is requested by April 1, 2002, or 
as soon as practical. This is necessary to support the 
upcoming Unit 1 Refueling Outage in the spring of 2002.  
This amendment will be implemented within the standard 30 
days following approval.  

In accordance with Duke administrative procedures and the 
Quality Assurance Program Topical Report, this proposed 
amendment has been previously reviewed and approved by the 
Catawba Plant Operations Review Committee and the Duke 
Corporate Nuclear Safety Review Board.  

Pursuant to 10CFR50.91, a copy of this proposed amendment 
is being sent to the appropriate state officials.  

Inquiries on this matter should be directed to M.H.  
Chernoff at (803) 831-3414.  

Very trul y urs, 

G.R. Peterson

Attachments
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xc w/attachments: 

L. A. Reyes 
U. S. Nuclear Regulatory Commission 
Regional Administrator, Region II 
Atlanta Federal Center 
61 Forsyth St., SW, Suite 23T85 
Atlanta, GA 30303 

C. P. Patel (Addressee only) 
NRC Senior Project Manager (CNS) 
U. S. Nuclear Regulatory Commission 
Mail Stop 0-8 H12 
Washington, DC 20555-0001 

D. J. Roberts 
Senior Resident Inspector (CNS) 
U. S. Nuclear Regulatory Commission 
Catawba Nuclear Site 

R. Wingard, Director 
Division of Radioactive Waste Management 
Department of Health and Environmental Control 
2600 Bull Street 
Columbia, SC 29207
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AFFIDAVIT 

G. R. Peterson, states that he is Site Vice President of Duke 
Energy Corporation; that he is authorized on the part of said 
corporation to sign and file with the Nuclear Regulatory 
Commission this amendment to the Catawba Nuclear Station(s) 
Facility Operating Licenses Numbers NPF-35 and NPF-52 and 
Technical Specifications; and that all statements and matters 
set forth herein are true and correct to the best of his 
knowledge.  

G.R. Peterson, Site Vice President 

Subscribed and sworn to me: 2 e5miA • •'•0 , 
Date 

Notaili Public 

My Commission Expires: "AL242@PSF 
Date

SEAL
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CRAVS 
3.7.10

3.7 PLANT SYSTEMS 

3.7.10 Control Room Area Ventilation System (CRAVS)

LCO 3.7.10 Two CRAVS trains shall be OPERABLEK.

-------------------------------------- -- NOTE
The control room pressure boundary may be opened intermittently under 
administrative controls.  
----------------------------------------------------------------

APPLICABILITY: MODES 1,2, 3, 4, 5, and 6, 
During movement of irradiated fuel assembliesv 4

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One CRAVS train A.1 Restore CRAVS train to 7 days)( 
inoperablev M ,%ODI5 OPERABLE status.  

B. Two CRAVS trains B.1 Restore control room 24 hours 
inoperable due to pressure boundary to 
inoperable control room OPERABLE status.  
pressure boundary in 
MODES 1, 2, 3, or 4.  

C. Required Action and C.1 Be in MODE 3. 6 hours 
associated Completion 
Time of Condition A or B AND 
not met in MODE 1, 2, 3, 
or 4. C.2 Be in MODE 5. 36 hours 

(continued)

r-u , , , tra 1 V [ I r i, U i Ime i.npieuion: iime i n-one L.- vI lraim/an oe perao:ie/as specei1ie y Hequ ed Actio -A.1 m be eýended eyond t 168 hors up 88 hour as part the NS/S systelpgrades Syst 
.up es irlude aintena ce and $odificat'n activit 's assoc' ted with e NSW piping, v yes, and ranch 
Ss, ��nec ssary r pairs d/or rep.cemen and rep ceme t portiont, ' of the N WS pipin to the A Asyst m.  

on co pletio of th leaning, dgrad , and sy em rest ration in r fueling o tage 1 E012, this ootnot is no 
longer pplicab e.

Amendment Nos. -o-&9QL ,8.

[

I

E --------------------------------------------------

Cataw/ba Units 1 and 2 3.7.10-1



CRAVS 
3.7.10

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME 

D. Required Action and D.1 Place OPERABLE CRAVS Immediately 
associated Completion train in operation.  
Time of Condition A not 
met in MODE 5 or6ef. -OR-6
during mo...mnt of 

k~dieai~ 0.2.i suspend-eCORE !4ýFfediately•sobis "~ i rn ALTERATIONS.  
CORE, ALTERATiN.S.  

B.2.2 .Suspend4 mJoIeiritIc i ffiifIedtat•e 

E. Two CRAVS trains E.1 SuIpoend-C-&E Imme 4ateIy 
moperable in MODE 5 ALfAIS 
or 6, o uring 
movement of irradiated -ANDfulasmblies IL 4rfuelas.emiesE- • Suspend movement of Immediately 

ALT'lATIO'NS- I. [ irradiated fuel assemblies.

F. Two CRAVS trains 
inoperable in MODE 1, 
2, 3, or 4 for reasons 
other than Condition B.  

orne-CRfWS +rc~i n 
'ivcefc~bied

F.1 Enter LCO 3.0.3. Immediately

(continued) I

Amendment Nos. +t-tt~t

I

Catawvba Units 1 and 2 3.7.10-2



CRAVS 
B 3.7.10 

BASES 

LCO (continued) 

OPERABLE to ensure that at least one is available assuming a single 
failure disables the other train. Total system failure could result in 
exceeding a dose of 5 rem to the control room operator in the event of a 
large radioactive release.  

The CRAVS is considered OPERABLE when the individual components 
necessary to limit operator exposure are OPERABLE in both trains. A 
CRAVS train is OPERABLE when the associated: 

- a. Pressurizing filter train fan is OPERABLE; 

b. HEPA filters and carbon adsorbers are not excessively restricting 
flow, and are capable of performing their filtration functions; and 

c. Ductwork, valves, and dampers are OPERABLE, and air circulation 
can be maintained.  

In addition, the control room pressure boundary must be maintained, 
including the integrity of the walls, floors, roof, ductwork, and access 
doors.  

The CRAVS is shared between the two units. The system must be 
OPERABLE for each unit when that unit is in the MODE of Applicability.  
Additionally, both normal and emergency power must also be 
OPERABLE because the system is shared. If a CRAVS component 
becomes inoperable, or normal or emergency power to a CRAVS 
component becomes inoperable, then the Required Actions of this LCO 
must be entered independently for each unit that is in the MODE of 
applicability of the LCO.  

The LCO is modified by a Note allowing the control room pressure 
boundary to be opened intermittently under administrative controls. .For 
entry and exit through doors, the administrative control of the opening is 
performed by the person(s) entering or exiting the area. For other 
openings, these controls consist of stationing a dedicated individual at the 

opening who is in continuous communication with the control room. This 

individual will have a method to rapidly close the opening when a need for 
control room pressure boundary isolation is indicated.  

APPLICABILITY In MODES 1, 2, 3, 4, 5, and 6, -nd "-du m 'vor ..n of ,,,d, El' t f, ,l 
a•sorb.lies. . a.. dulrai ,-E --. E...AT,,M', CRAVS must be 

OPERABLE to control operator exposure during and following a DBA.

Catawba Units 1 and 2 Revision No./L1B 3.7.10-3



CRAVS 
B 3.7.10 

BASES 

APPLICABILITY (continued) 

During movement of irradiated fuel assemblies and"in-MGDE-6- F ý 
-OREA-LTER.ATIG,', the CRAVS must be OPERABLE to cope with the 
release from a fuel handling accident.  

ACTIONS A.1 ne 3) 43)S r-o 

When one CRAVS train is inoperableaction must be taken to restore 
OPERABLE status within 7 days. In this Condition, the remaining 
OPERABLE CRAVS train is adequate to perform the control room 
protection function. However, the overall reliability is reduced because a 
single failure in the OPERABLE CRAVS train could result in loss of 
CRAVS function. The 7 day Completion Time is based on the low 
probability of a DBA occurring during this time period, and ability of the 
remaining train to provide the required capability.  

B.1 

If the control room pressure boundary is inoperable in MODES 1, 2, 3, or 
4 such that the CRAVS trains cannot establish or maintain the required 
pressure, action must be taken to restore an OPERABLE control room 
pressure boundary within 24 hours. During the period that the control 
room pressure boundary is inoperable, appropriate compensatory 
measures (consistent with the intent of GDC 19) should be utilized to 
protect control room operators from potential hazards such as radioactive 
contamination, toxic chemicals, smoke, temperature and relative 
humidity, and physical security. Preplanned measures should be 
available to address these concerns for intentional and unintentional entry 
into the condition. The 24 hour Completion Time is reasonable based on 
the low probability of a DBA occurring during this time period and the use 
of compensatory measures. The 24 hour Completion Time is a typically 
reasonable time to diagnose, plan and possibly repair, and test most 
problems with the control room pressure boundary.  

C.1 and C.2 

In MODE 1, 2, 3, or 4, if the inoperable CRAVS or control room pressure 
boundary train cannot be restored to OPERABLE status within the 
required Corbpletion Time, the unit must be placed in a MODE that 
minimizes accident risk. To achieve this status, the unit must be placed 
in at least MODE 3 within 6 hours, and in MODE 5 within 36 hours. The 
allowed Completion Times are reasonable, based on operating 
experience, to reach the required unit conditions from full power 
conditions in an orderly manner and without challenging unit systems.

Catawba Units 1 and 2 B 3.7.10-4 Revision No.,2'



CRAVS 
B 3.7.10 

BASES 

ACTIONS (continued) 

D.1, 9.2.1, and D.2.2 

In MODE 5 or 6, cr ,ur,,, - of ..,,d ,.te- fuel assem o 
during CR--E AT-E-,RAT,,-,- , if the inoperable CRAVS train cannot be 
restored to OPERABLE status within the required Completion Time, 
action must be taken to immediately place the OPERABLE CRAVS train 
in operation. This action ensures that the operating (or running) train is 
OPERABLE, that no failures preventing automatic actuation will occur, 
and that any active failure would be readily detected.  

An. alternative to Required Action 1. is t immediatedy suspend activities 
,hat in r ac ,fr ,.aitiy t t , ih Cnte -the-eottfeI 

E.1 aQ4-F.,2 -Pvel as I ble w It1h LCne 

In MODE 5 or 6, 
during •CORE. A LTE..AT.N, with two CRAVS trains inoperable, cticn 
must be taken immediately to suspend activities that could result in a 
release of radioactivity that might enter the control room. This places tfhe 
unit in a condition that minimizes accident risk. This does not preclude 
the movement of fuel to a safe position.  

F. 1 

If both CRAVS trains are inoperable in MODE 1, 2, 3, or 4, for reasons 
other than Condition B, the CRAVS may not be capable of performing the 
intended function and the unit is in a condition outside the accident 
analyses. Therefore, LCO 3.0.3 must be entered immediately.  

G.1 and G.2 

With one or more CRAVS heaters inoperable, the heater must be 
restored to OPERABLE status within 7 days. Alternatively, a report must 
be initiated per Specification 5.6.6, which details the reason for the 
heater's inoperability and the corrective action required to return the

Catawba Units 1 and 2 Revision No./.--B 3.7.10-5



CRAVS 
B 3.7.i0 

BASES 

SURVEILLANCE REQUIREMENTS (continued) 

SR 3.7.10.4 

This SR verifies the integrity of the control room enclosure, and the 
assumed inleakage rate (or makeup rate) assumed in the dose analysis.  
The control room positive pressure, with respect to potentially 
contaminated adjacent areas, is periodically tested to verify proper 
functioning of the CRAVS. The CRAVS is designed to pressurize the 
control room > 0.125 inches water gauge positive pressure with respect 
to adjacent areas in order to prevent unfiltered inleakage. The CRAVS is 

- designed to maintain this positive pressure with one train at a makeup 
flow rate of < 4000 cfm. The Frequency of 18 months on a 
STAGGERED TEST BASIS is consistent with the guidance provided in 
NUREG-0800 (Ref. 6).  

REFERENCES 1. UFSAR, Section 6.4.  

2. UFSAR, Section 9.4.1 

3. UFSAR, Chapter 15.  

4. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).  

5. Regulatory Guide 1.52, Rev. 2.  

6. NUREG-0800, Section 6.4, Rev. 2, Julv 1981.

Catawba Units 1 and 2 B 3.7.10-7 Revision No. 4-Z_



CRACWS 
3.7.11

3.7 PLANT SYSTEMS 

3.7.11 Control Room Area Chilled Water System (CRACWS)

LCO 3.7.11 

APPLICABILITY:

Two CRACWS trains shall be OPERABLE.  

MODES 1, 2, 3, 4, 5, and 6, 
During ,;..... o. f ,,.,d;,,. d fu. ,3ssemhli¢, e 
... r... .. .r. AlI TFr_. ATO.PA. . f_ _

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One CRACWS train A.1 Restore CRACWS train to 30 days 
inoperable. OPERABLE status.  

B. Required Action and B.1 Be in MODE 3. 6 hours 
associated Completion 
Time of Condition A not AND 
met in MODE 1, 2, 3, 
or 4. B.2 Be in MODE 5. 36 hours 

C. Required Action and C.1 Place OPERABLE Immediately 
associated Completion CRACWS train in 
Time of Condition A not operation.  
met in MODE 5 or 6) ef

a......bl..o•-.....uring jg.-.S4uepen-eME Imfediately
ALTE-RATiefS

"--.2. .Suepd movomct e-f- A 

irradiatecd fuel cscomblicz.  

(continued)

Amendment Nos. +7&t@5-Catawba Units 1 and 2 3.7.11-1



CRACWS 
3.7.11

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

D. Two CRACWS trains 
inoperable in MODE 5 
or 6,e mnuemnt cf irraddated 

dUF;g GG4 
ALT TERATIONO.

D.1 S,,upnd, COFE
ALTERATe ONS.  

D2 Suapond movmezmnt of 
i•rradiatod fucl r_,szcmbliec.

E. Two CRACWS trains E.1 Enter LCO 3.0.3.  
inoperable in MODE 1, 
2, 3, or4.  ____ ___ ___ ____ ___ _ I

1SURVEILLANCE REQUIREMENTS

SURVEILLANCE

SR 3.7.11.1 Veril

o~~c- re64o rt5er, 

•t ect•' a y, 

cx CR ,c WS 0• 

6t+A5t -

Amendment Nos. +VBA-65-

hrmediateýy

Afifediate-ly.

12 hours

Catawba Units 1 and 2 3.7.11-2



CRACWS 
B 3.7.11 

BASES 

LCO Two independent and redundant trains of the CRACWS are required to 
be OPERABLE to ensure that at least one is available, assuming a single 
failure disabling the other train. Total system failure could result in the 
equipment operating temperature exceeding limits in the event of an 
accident.  

The CRACWS is considered to be OPERABLE when the individual 
components necessary to maintain the control room temperature are 
OPERABLE in both trains. These components include a chiller package, 
chilled water pump, and air handling unit. In addition, the CRACWS must 
be operable to the extent that air circulation can be maintained.  

The CRACWS is shared between the two units. The system must be 
OPERABLE for each unit when that unit is in the MODE of Applicability.  
Additionally, both normal and emergency power must also be 
OPERABLE because the system is shared. If a CRACWS component 
becomes inoperable, or normal or emergency power to a CRACWS 
component becomes inoperable, then the Required Actions of this LCO 
must be entered independently for each unit that is in the MODE of 
applicability of the LCO.  

APPLICABILITY In MODES 1, 2, 3, 4, 5, and 6, and ,. .. ... ated• t ..  

CRACWS must be 
OPERABLE to ensure that the control room temperature will not exceed 
equipment operational requirements following a design basis accident.  

ACTIONS A.1 

With one CRACWS train inoperable, action must be taken to restore 
OPERABLE status within 30 days. In this Condition, the remaining 
OPERABLE CRACWS train is adequate to maintain the control room 
temperature within limits. However, the overall reliability is reduced 
because a single failure in the OPERABLE CRACWS train could result in 
loss of CRACWS function. The 30 day Completion Time is based on the 
low probability of an event, the consideration that the remaining train can 
provide the required protection, and that alternate safety or nonsafety 
related cooling means are available.

Catawba Units 1 and 2 Revision No." IB 3.7.11-2



CRACWS 
B 3.7.11 

BASES 

ACTIONS (continued) 

B.1 and B.2 

In MODE 1, 2, 3, or 4, if the inoperable CRACWS train cannot be 
restored to OPERABLE status within the required Completion Time, the 
unit must be placed in a MODE that minimizes the risk. To achieve this 
status, the unit must be placed in at least MODE 3 within 6 hours, and in 
MODE 5 within 36 hours. The allowed Completion Times are reasonable, 
based on operating experience, to reach the required unit conditions from 
full power conditions in an orderly manner and without challenging unit 
systems.  

C.1, C.2.1, and -.2-.2 

In MODE 5 or 6, or dring ,oemcnt -f irradiated , ,t.,-4,-C •_-----
ALTERATION, if the inoperable CRACWS train cannot be restored to 
OPERABLE status within the required Completion Time, the OPERABLE 
CRACWS train must be placed in operation immediately. This action 
ensures that the remaining train is OPERABLE, and that active failures 
will be readily detected.  

An aftFRnatP.'o to Roquir-d- Ac-tion CGA is to rmedae-uspend-aet~ties ... .• ..... +;. 1 +,1 'l ... .. 4^.;..r o+.;.,...a •,[,, o- . • tvte 
"ta"rsn octa o "~~sn rdioactMW4. This p!aces the unit in 

a•diiolbtm •iizs-accident-ris. Th"de o peld I~ 
moviement o~f fl it to a safc •'posiion 

D.1 ald-D-2

Iaton MODEu5sor 6,be taken mt "p tivitice thatssem r"T 
.4Wdnig-GeRE_.ALtfEP6*T;F with two CRACWS trains inoperable, 

action must be taken immediately to uip t d - *1 '^+ th.t 

.minimizes-rick. This oe nt reclude tho mov-emont of fuJel to a, afo

POSM ?oyv\ e5fr>u a f least 6,te- -m iN ca Rr 

E.1 

If both CRACWS trains are inoperable in MODE 1, 2, 3, or 4, the control 
room CRACWS may not be capable of performing its intended function.  
Therefore, LCO 3.0.3 must be entered immediately.  

Catawba Units 1 and 2 B 3.7.11-3 Revision No. W."



CRACWS 
B 3.7-11 

BASES 

SURVEILLANCE SR 3.7.11.1 
REQUI REMENTS 

This SR verifies that the heat removal capability of the system is sufficient 
to maintain the temperature in the control room at or below 900F. The 12 
hour Frequency is appropriate since significant degradation of the 
CRACWS is slow and is not expected over this time period.  

REFERENCES 1. UFSAR, Section 9.4.  

2. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).  

1. CP 5067ýtCC'1de~?t 6ourrce. tbvmn.

Catawba Units 1 and 2
I Revision No.,VB 3.7.11-4



FHVES 
3.7.13

3.7 PLANT SYSTEMS 

3.7.13 Fuel Handling Ventilation Exhaust System (FHVES) 

LCO 3.7.13 FHVES train shall be OPERABLE and in operation.  
A A

APPLICABILITY: During movementa ed fuel assemblies in the fuel building.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Re~ifiel FHVES train-NOTE-.........
inoperable. LCO 3.0.3 is not applicable.  

A.1 Suspend movement of mediately 
irradiated fuel assemblies 
in the fuel building.  

B. Required FHVES train B.1 Restore FHVES train 7 days 
heater inoperable, heater to OPERABLE 

status.  

OR 

B.2 Initiate action in 7 days 
accordance with 
Specification 5.6.6.

Amendment Nos. 47Sf15Catawba Units 1 and 2 3.7.13-1



FHVES 
B 3.7.13 

B 3.7 PLANT SYSTEMS 

B 3.7.13 Fuel Handling Ventilation Exhaust System (FHVES) 

BASES 

BACKGROUND The FHVES filters airborne radioactive particulates from the area of the 
fuel pool following a fuel handling accident. The FHVES, in conjunction 
with other normally operating systems, also provides environmental 
control of temperature and humidity in the fuel pool area.  

The FHVES consists of two independent and redundant trains with two 
filter units per train. Each filter unit consists of a heater, a prefilter, high 
efficiency particulate air (HEPA) filters, an activated carbon adsorber 
section for removal of gaseous activity (principally iodines), and a fan.  
Ductwork, valves or dampers, and instrumentation also form part of the 
system. A second bank of HEPA filters follows the adsorber section to 
collect carbon fines and provide backup in case the main HEPA filter 
bank fails. The downstream HEPA filter is not credited in the analysis, 
but serves to collect carbon fines, and to back up the upstream HEPA 

efilter should it develop a leak. The system initiates filtered ventilation of 
the fuel handling building following receipt of a high radiation signal.  

The FHVES train does nn actuate on any signal. One train is required to 
be in operation wheneve irradiated fu is being moved in the fuel 

tXA. l - has an ing ui ing. The opera ion o one train of FHVES ensures, if a fuel 
S 5(>+- handling accident occurs, ventilation exhaust will be filtered before being 

( e1.vico.'ea-•• y released to the environment. The prefilters remove any large particles in 
. . •a the air, and any entrained water droplets present, to prevent excessive 
core, wjdWtvr 4ke loading of the HEPA filters and carbon adsorbers.  

PYe,- The FHVES is discussed in the UFSAR, Sections 6.5, 9.4, and 15.7 
(Refs. 1, 2, and 3, respectively) because it may be used for normal, as 
well as atmospheric cleanup functions after a fuel handling accident in 
the spent fuel pool area.  

APPLICABLE Th VES design basis is established by the conse ences of 
SAF S the .Kt Design Basis Accidenr'(DBA), which ,•e. handling 

1; lepga.b e accident The analysis of the fuel handling accident, giveR-ia 
a, assumes that all fuel rods in an assembly are damaged.  

The DBA analysis of the fuel handling accident assumes that only one 

a_. ___.,..vd ," oe v .'t rr -e. (Jy- p ,ca - ý. .• .  
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FHVES 
B 3.7.13 

BASES 

APPLICABLE SAFETY ANALYSES (continued) 

train of the FHVES is PrERABLE--efd in operation. The amount of 
fission products available for release from the fuel handling building is 
determined for a fuel handling accident. These assumptions and the 
analysis follow the guidance provided in Regulatory Guide 1.25 (Ref.•4) .  

The FHVES satisfies Criterion 3 of 10 CFR 50.36 (Ref. 5).  

Tw +rdef Ion.  
LCO the FHVESA-vrequired to be OPERABLE and!in operation 

g.4 7,-' wheneve 'rradiated fuel is being moved in the fuel handling building.  
Total system failure could result in the atmospheric release from the fuel 
handling building exceedi 

f fuel handling accident invol ! av~d 6 (ecevtL 

The FHVES is considered OPERABLE when the individual components 
necessary to control exposure in the fuel handling building are 
OPERABLE. An FHVES train is considered OPERABLE when its 
associated: 

a. Fans are OPERABLE; 

b. HEPA filters and carbon adsorbers are not excessively restricting 
flow, and are capable of performing their filtration function; and 

c. Ductwork, valves, and dampers are OPERABLE, and air circulation 
can be maintained.  

APPLICABILITY During movement fuel in the fuel handling area, the FHVES 
is required to be OPERABLE and in operation to alleviate the 
consequences of a fuel handling accident.  

ACTIONS A.1 

Required Action A.1 is modified by a Note indicating that LCO 3.0.3 does 
not apply.  

With the movement ofirradiated fuel in the fuel handling building, one 
train of FHVES is required to be OPERABLE and in operation. The 
movement Kirradiated fuel must be immediately suspended, if the train 
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FHVES 
B 3.7.13 

BASES OT L.  

ACTIONS (continued) 

of FHVES is inoperable or not in operation. This does not preclude the 
movement of an irradiated fuel assembly to a safe position. This action 
ensures that a fuel handling acciden Id not occur.  

B.1 and B.2 

With one or more FHVES heaters inoperable, the heater must be 
restored to OPERABLE status within 7 days. Alternatively, a report must 
be initiated per Specification 5.6.6, which details the reason for the 
heater's inoperability and the corrective action required to return the 
heater to OPERABLE status.  

The heaters do not affect OPERABILITY of the FHVES filter trains 
because charcoal adsorber efficiency testing is performed at 300C and 
95% relative humidity. The accident analysis shows that site boundary 
radiation doses are within 10 CFR 100 limits during a DBA LOCA under 
these conditions.  

SURVEILLANCE SR 3.7.13.1 
REQUIREMENTS 

With the FHVES train in service, a periodic monitoring of the system for 
proper operation should be checked on a routine basis to ensure that the 
system is functioning properly. The 12 hour Frequency is sufficient to 
ensure proper operation through the HEPA and charcoal filters and is 
based on the known reliability of the equipment.  

SR 3.7.13.2 

Systems should be checked periodically to ensure that they function 
properly. As the environmental and normal operating conditions on this 
system are not severe, testing each train once every month provides an 
adequate check on this system.  

Monthly heater operation dries out any moisture accumulated in the 
carbon from humidity in the ambient air. Systems with heaters must be 
operated from the control room for > 10 continuous hours with flow 
through the HEPA filters and charcoal adsorbers and with the heaters 
energized. The 31 day Frequency is based on the known reliability of the 
equipment.
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FHVES 
B 3.7.13

BASES .

REFERENCES 1. UFSAR, Section 6.5.  

2. UFSAR, Section 9.4.  

3. UFSAR, Section 15.7.  

4. Regulatory Guide 1.25.  

5. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).  

6. 10 CFR 100.  

7. Regulatory Guide 1.52 (Rev. 2).  

8. NUREG-0800, Section 6.5.1, Rev. 2, July 1981.  

jo. 'Recdj &A~dC ISS3LReW'. )
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Containment Penetrations 
3.9.3

3.9 REFUELING OPERATIONS 

3.9.3 Containment Penetrations

LCO 3.9.3 The containment penetrations shall be in the following status: 

a. The equipment hatch closed and held in place by a minimum of four 
bolts; 

b. A minimum of one door in each air lock closed; and 

c. Each penetration providing direct access from the containment 
atmosphere to the outside atmosphere either: 

1. closed by a manual or automatic isolation valve, blind flange, or 
equivalent, or 

2. exhausting through an OPERABLE Containment Purge 
Exhaust System (CPES) HEPA filter and charcoal adsorber.

APPLICABILITY: r-,,i,, CORE A LTA , 
During movement orradiated fuel assemblies within containment.  

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more AA1 SeponRdCORE- mf4ediatey
containment .ALTERATiMS.  
penetrations not in 
required status. -AN

A•.1 
A- Suspend movement of Immediately 

irradiated fuel assemblies 
within containment.  

rec~e~(continued)
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Containment Penetrations 
B 3.9.3 

B 3.9 REFUELING OPERATIONS 

B 3.9.3 Containment Penetrations 

BASES tdZD 

BACKGROUND During- CRE ALTETIO-NS o,- movement of irradiated fuel assemblies 
within containment, a release of fission product radioactivity within 
containment will be restricted from escaping to the environment when the 
LCO requirements are met. In MODES 1, 2, 3, and 4, this is 
accomplished by maintaining containment OPERABLE as described in 

\C-5 -f*ý-At LCO 3.6.1, "Containment." In MODE 6, the potential for containment 
¢ • '8ed pressurization as a result of an accident is not likely; therefore, 

S•-~f r cý e--•i•,itc requirements to isolate the containment from the outside atmosphere can 
be less stringent. Since there is no potential for containment 

StattD: Cofe- pressurization, the Appendix J leakage criteria and tests are not required.  

\V tj, - The containment serves to contain fission product radioactivity that may 
PC I t 6 LL-S be released from the reactor core following an accident, such that offsite 

radiation exposures are maintained well within the requirements of 
10 CFR 100. Additionally, the containment provides radiation shielding 
from the fission products that may be present in the containment 
atmosphere following accident conditions.  

The containment equipment hatch, which is part of the containment 
pressure boundary, provides a means for moving large equipment and 
components .to and out of containment. During GORQfE ALTE-,ATIOS 

.rmovement o rradiated fuel assemblies within containment, the 
eequipment hatch must be held in place by at least four bolts. Good 

engineering practice dictates that the bolts required by this LCO be 
approximately equally spaced.  

The containment air locks, which are also part of the containment 
pressure boundary, provide a means for personnel access during 
MODES 1, 2, 3, and 4 unit operation in accordance with LCO 3.6.2, 
"Containment Air Locks." Each air lock has a door at both ends. The 
doors are normally interlocked to prevent simultaneous opening when 
containment OPERABILITY is required. During periods of unit shutdown 
when containment closure is not required, the door interlock mechanism 
may be disabled, allowing both doors of an air lock to remain open for 
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Containment Penetrations 
B 3.9.3 

BASES 

BACKGROUND (continued) 

extended periods when frequent cont inment entry is necessary. During 
CORE ALTER.ATIONS •r movement rradiated fuel assemblies within 
containment, containment closure is required; therefore, the door interlock 
mechanism may remain disabled, but one air lock door must always 
remain closed.  

The requirements for containment penetration closure ensure that a 
release of fission product radioactivity within containment will be restricted 
from escaping to the environment. The closure restrictions are sufficient 
to restrict fission product radioactivity release from containment due to a 

"1tot v1, e r fuel handling accide uring refueling.  

i rfy ra •t- The Containment Purge Exhaust System includes two trains. Purge air is 

exhausted from the containment through the Containment Purge Exhaust 
System to the unit vent where it is monitored for radioactivity level by the 
unit vent monitor prior to release to the atmosphere. The Containment 
Purge Exhaust System consists of two 50 percent capacity filter trains and 
fans. There is one purge exhaust duct penetration through the Reactor 
Building wall from the annulus area. There are three purge exhaust 
penetrations through the containment vessel, two from the upper 
compartment and one from the lower compartment. Two normally closed 
isolation valves at each penetration through the containment vessel 
provide containment isolation. One normally closed isolation damper at 
the Reactor Building wall provides annulus isolation.  

The upper compartment purge exhaust ductwork is arranged to draw 
exhaust air into a plenum around the periphery of the refueling canal, 
effecting a ventilation sweep of the canal during the refueling process.  
The lower compartment purge exhaust ductwork is arranged so as to 
sweep the reactor well during the refueling process.  

The other containment penetrations that provide direct access from 
containment atmosphere to outside atmosphere must be isolated on at 
least one side. Isolation may be achieved by an OPERABLE automatic 
isolation valve, or by a manual isolation valve, blind flange, or equivalent.  
Equivalent isolation methods must be approved and may include use of a 
material that can provide a temporary, atmospheric pressure, ventilation 
barrier for the other containment penetrations du" fuel ov n 

APPLICABLE During COP ýLentTTo Trradiated fuel assemblies 
SAFETY ANALYSES within containment, the most severe radiological consequences result 

from a fuel handling accidentf The fuel handling accident is a postulated 
event that inated fuel (Ref. 1). Fuel handling 
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Containment Penetrations 
B 3.9.3 

BASES 

APPLICABLE SAFETY ANALYSES (continued) 

accidents, analyzed in Reference 2, include dropping a single irradiated 
fuel assembly and handling tool or a heavy object onto other irradiated 
fuel assemblies. The requirements of LCO 3.9.6, "Refueling Cavity Water 
Level," and the rin2jmum decay time of 72 hoursD-ie•e-E--ý'• 

-ALTfERATGN'.,ensure that the release of fission product radioactivity, 
subsequent to a fuel handling accident, results in doses that are well 
within the guideline values specified in 10 CFR 100. Standard Review 
Plan, Section 15.7.4, Rev. 1 (Ref. 2), defines "well within" 10 CFR 100 to 
be 25% or less of the 10 CFR 100 values. The acceptance limits for 
offsite radiation exposure will be 25% of 10 CFR 100 values or the NRC 
staff approved licensing basis (e.g., a specified fraction of 10 CFR 100 
limits).  
Contai~nment penetrations satisfy Criterion 3 of 10 CFR PA R• , 

L.CO This LCO limits the consequences of a fuel handling acck6-n-t~n'-1,_' 

containment by limiting the potential escape paths for fission product 
radioactivity released within containment. The LCO requires any 
penetration providing direct access from the containment atmosphere to 
the outside atmosphere to be closed except for penetrations exhausting 
through an OPERABLE. Containmen Purce ExauslS stem HEPA filter 
and charcoal adsorber.•':t-- rýmveed-o-r 

APPLICABILITY The containment penetration re uirements are applicable during C-tE• ,f•-•e.wt ,• ,•D-r,•,,o .. movement o ilrradiated fuel assemblies"" 
Sco-ntainment because this is when there is a potential for•.•ul anln1 /iW 

accident. In MODES 1, 2, 3, and 4, containment penetration requirenents 

~~are addressed b LCO 3.6.1. In MODES 5and 6,when efE _.c,,TON cmovement of rradiated fuel assemblies within 

tamnta "n ot being conducted, the potential for afuel handling/Th"'v' 

'i> cident does not exist. Therefore, under these conditions no aare placed on containment penetration status.  

ACTIONS A.1 and A.2 

If the containment equipment hatch, air locks, or any containment 

penetration that provides direct access from the containment atmosphere 
to the outside atmosphere is not in the required status, the unit must be 

placed in a condition where the isolation function is not needed. This is 
accomplished by immediately suspending GOGRE ALTERAT.IONS d, ,ud 
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Insert A

During movement of recently irradiated fuel 
assemblies, ventilation system and radiation monitor 
availability (as defined in NUMARC 91-06) should be 
assessed, with respect to filtration and monitoring of 
releases from the fuel. Following shutdown, 
radioactivity in the RCS decays fairly rapidly. The 
goal of maintaining ventilation system and radiation 
monitor availability is to reduce doses even further 
below that provided by the natural decay, and to avoid 
unmonitored releases.  

A single normal or contingency method to promptly 
close primary or secondary containment penetrations 
should be developed. Such prompt methods need not 
completely block the penetration or be capable of 
resisting pressure. The purpose is to enable 
ventilation systems to draw the release from a 
postulated fuel handling accident in the proper 
direction such that it can be treated and monitored.



Containment Penetrations 
B 3.9.3 

BASES 

ACTIONS (continued) rer 

movement of irradiated fuel assemblies within containment. Performance 
of these actions shall not preclude completion of movement of a 
component to a safe position.  

B.1 and B.2 

With one or more Containment Purge Exhaust System heaters 
inoperable, the heater must be restored to OPERABLE status within 7 
days. Alternatively, a report must be initiated per Specification 5.6.6, 
which details the reason for the heaters inoperability and the corrective 
action required to retum the heater to OPERABLE status.  

The heaters do not affect OPERABILITY of the Containment Purge 
Exhaust System filter trains because charcoal adsorber efficiency testing 
is performed at 30'C and 95% relative humidity. The accident analysis 
shows that site boundary radiation doses are within 10 CFR 100 limits 
during a DBA LOCA under these conditions.  

SURVEILLANCE SR 3.9.3.1 
REQUIREMENTS 

This Surveillance demonstrates that each of the containment penetrations 
required to be in its closed position is in that position. The Surveillance on 
the open purge and exhaust valves will demonstrate that the valves are 
exhausting through an OPERABLE Containment Purge Exhaust System 
HEPA Filter and charcoal adsorber.  

The Surveillance i erformed every 7 days during- .OIE ALTERATIeWS 
-er movement ofradiated fuel assemblies within containment. The 
Surveillance interval is selected to be commensurate with the normal 
duration of time to complete fuel handling operations. As such, this 
Surveillance ensures that a postulated fuel handling acciden hat 
releases fission product radioactivity within the containment will not result 
in a release o fission product radioactivity to the enviro ent 

)V.0IV'-n rece

SR 3.9.3.2 

Standby systems should be checked periodically to ensure that they 
function properly. As the environment and normal operating conditions on 
this system are not severe, testing each train once a month provides an 
adequate check on this system. Monthly heater operations dry out any 
moisture that may have accumulated in the charcoal from humidity in the 
ambient air. Systems with heaters must be operated by initiating flow 
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Containment Penetrations 
B 3.9.3

BASES 

SURVEILLANCE REQUIREMENTS (continued) 

through the HEPA filters and activated carbon adsorbers for > 10 
continuous hours with the heaters energized. The 31 day Frequency is 
based on the known reliability of equipment and the two train redundance 
available.  

SR 3.9.3.3 

This SR verifies that the required testing is performed in accordance with 
the Ventilation Filter Testing Program (VFTP). The Containment Purge 
Exhaust System filter tests are in accordance with Reference 4. The 
VFTP includes testing HEPA filter performance, charcoal adsorbers 
efficiency, system flow rate, and the physical properties of the activated 
charcoal (general use and following specific operations). Specific test 
Frequencies and additional information are discussed in detail in the 
VFTP.

REFERENCES 1. UFSAR, Section 15.7.4.  

2. NUREG-0800, Section 15.7.4, Rev. 1, July 1981.  

3. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).  

4. Regulatory Guide 1.52 (Rev. 2).  

-5. 10 oy&W~ CPRB SO..O
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CRAVS 
3.7.10

3.7 PLANT SYSTEMS 

3.7.10 Control Room Area Ventilation System (CRAVS)

LCO 3.7.10 Two CRAVS trains shall be OPERABLE.

-NOTE-
The control room pressure boundary may be opened intermittently under 
administrative controls.

APPLICABILITY: MODES 1, 2, 3, 4, 5, and 6, 
During movement of irradiated fuel assemblies.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One CRAVS train A.1 Restore CRAVS train to 7 days 
inoperable in MODES OPERABLE status.  
1,2,3,4,5, and 6.  

B. Two CRAVS trains B.1 Restore control room 24 hours 
inoperable due to pressure boundary to 
inoperable control room OPERABLE status.  
pressure boundary in 
MODES 1,2, 3, or 4.  

C. Required Action and C.1 Be in MODE 3. 6 hours 
associated Completion 
Time of Condition A or B AND 
not met in MODE 1, 2, 3, 
or 4. C.2 Be in MODE 5. 36 hours 

(continued)
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CRAVS 
3.7.10

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

D. Required Action and D.1 Place OPERABLE Immediately 
associated Completion CRAVS train in operation.  
Time of Condition A not 
met in MODE 5 or 6.  

E. Two CRAVS trains E.1 Suspend movement of Immediately 
inoperable in MODE 5 irradiated fuel assemblies.  
or 6, or one CRAVS 
train inoperable during 
movement of irradiated 
fuel assemblies.  

F. Two CRAVS trains F.1 Enter LCO 3.0.3. Immediately 
inoperable in MODE 1, 
2, 3, or 4 for reasons 
other than Condition B.  

(continued)
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CRAVS 
B 3.7.10 

BASES 

LCO (continued) 

OPERABLE to ensure that at least one is available assuming a single 
failure disables the other train. Total system failure could result in 
exceeding a dose of 5 rem to the control room operator in the event of a 
large radioactive release.  

The CRAVS is considered OPERABLE when the individual components 
necessary to limit operator exposure are OPERABLE in both trains. A 
CRAVS train is OPERABLE when the associated: 

a. Pressurizing filter train fan is OPERABLE; 

b. HEPA filters and carbon adsorbers are not excessively restricting 
flow, and are capable of performing their filtration functions; and 

c. Ductwork, valves, and dampers are OPERABLE, and air circulation 
can be maintained.  

In addition, the control room pressure boundary must be maintained, 
including the integrity of the walls, floors, roof, ductwork, and access 
doors.  

The CRAVS is shared between the two units. The system must be 
OPERABLE for each unit when that unit is in the MODE of Applicability.  
Additionally, both normal and emergency power must also be 
OPERABLE because the system is shared. If a CRAVS component 
becomes inoperable, or normal or emergency power to a CRAVS 
component becomes inoperable, then the Required Actions of this LCO 
must be entered independently for each unit that is in the MODE of 
applicability of the LCO.  

The LCO is modified by a Note allowing the control room pressure 
boundary to be opened intermittently under administrative controls. For 
entry and exit through doors, the administrative control of the opening is 
performed by the person(s) entering or exiting the area. For other 
openings, these controls consist of stationing a dedicated individual at the 
opening who is in continuous communication with the control room. This 
individual will have a method to rapidly close the opening when a need for 
control room pressure boundary isolation is indicated.  

APPLICABILITY In MODES 1,2, 3, 4, 5, and 6, CRAVS must be OPERABLE to control 
operator exposure during and following a DBA.
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CRAVS 
B 3.7.10 

BASES 

APPLICABILITY (continued) 

During movement of irradiated fuel assemblies and in MODE 6, the 
CRAVS must be OPERABLE to cope with the release from a fuel 
handling accident.  

ACTIONS A.1 

When one CRAVS train is inoperable in MODES 1,2,3,4,5,or 6, action 
must be taken to restore OPERABLE status within 7 days. In this 
Condition, the remaining OPERABLE CRAVS train is adequate to 
perform the control room protection function. However, the overall 
reliability is reduced because a single failure in the OPERABLE CRAVS 
train could result in loss of CRAVS function. The 7 day Completion Time 
is based on the low probability of a DBA occurring during this time period, 
and ability of the remaining train to provide the required capability.  

B.1 

If the control room pressure boundary is inoperable in MODES 1, 2, 3, or 
4 such that the CRAVS trains cannot establish or maintain the required 
pressure, action must be taken to restore an OPERABLE control room 
pressure boundary within 24 hours. During the period that the control 
room pressure boundary is inoperable, appropriate compensatory 
measures (consistent with the intent of GDC 19) should be utilized to 
protect control room operators from potential hazards such as radioactive 
contamination, toxic chemicals, smoke, temperature and relative 
humidity, and physical security. Preplanned measures should be 
available to address these concerns for intentional and unintentional entry 
into the condition. The 24 hour Completion Time is reasonable based on 
the low probability of a DBA occurring during this time period and the use 
of compensatory measures. The 24 hour Completion Time is a typically 
reasonable time to diagnose, plan and possibly repair, and test most 
problems with the control room pressure boundary.  

C.1 and C.2 

In MODE 1, 2, 3, or 4, if the inoperable CRAVS or control room pressure 
boundary train cannot be restored to OPERABLE status within the 
required Completion Time, the unit must be placed in a MODE that 
minimizes accident risk. To achieve this status, the unit must be placed 
in at least MODE 3 within 6 hours, and in MODE 5 within 36 hours. The 
allowed Completion Times are reasonable, based on operating 
experience, to reach the required unit conditions from full power 
conditions in an orderly manner and without challenging unit systems.
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CRAVS 
B 3.7.10 

BASES 

ACTIONS (continued) 

D.1 

In MODE 5 or 6, if the inoperable CRAVS train cannot be restored to 
OPERABLE status within the required Completion Time, action must be 
taken to immediately place the OPERABLE CRAVS train in operation.  
This action ensures that the operating (or running) train is OPERABLE, 
that no failures preventing automatic actuation will occur, and that any 
active failure would be readily detected.  

E.1 

In MODE 5 or 6, with two CRAVS trains inoperable, or during movement 
of irradiated fuel assemblies, with one CRAVS train inoperable, action 
must be taken immediately to suspend activities that could result in a 
release of radioactivity that might enter the control room. This places the 
unit in a condition that minimizes accident risk. This does not preclude 
the movement of fuel to a safe position.  

F.1 

If both CRAVS trains are inoperable in MODE 1, 2, 3, or 4, for reasons 
other than Condition B, the CRAVS may not be capable of performing the 
intended function and the unit is in a condition outside the accident 
analyses. Therefore, LCO 3.0.3 must be entered immediately.  

G.1 and G.2 

With one or more CRAVS heaters inoperable, the heater must be 
restored to OPERABLE status within 7 days. Alternatively, a report must 
be initiated per Specification 5.6.6, which details the reason for the 
heater's inoperability and the corrective action required to return the
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CRAVS 
B 3.7.10 

BASES 

SURVEILLANCE REQUIREMENTS (continued) 

SR 3.7.10.4 

This SR verifies the integrity of the control room enclosure, and the 
assumed inleakage rate (or makeup rate) assumed in the dose analysis.  
The control room positive pressure, with respect to potentially 
contaminated adjacent areas, is periodically tested to verify proper 
functioning of the CRAVS. The CRAVS is designed to pressurize the 
control room > 0.125 inches water gauge positive pressure with respect 
to adjacent areas in order to prevent unfiltered inleakage. The CRAVS is 
designed to maintain this positive pressure with one train at a makeup 
flow rate of < 4000 cfm. The Frequency of 18 months on a 
STAGGERED TEST BASIS is consistent with the guidance provided in 
NUREG-0800 (Ref. 6).  

REFERENCES 1. UFSAR, Section 6.4.  

2. UFSAR, Section 9.4.1 

3. UFSAR, Chapter 15.  

4. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).  

5. Regulatory Guide 1.52, Rev. 2.  

6. NUREG-0800, Section 6.4, Rev. 2, July 1981.  

7. 10 CFR 50.67, Accident source term.  

8. Regulatory Guide 1.183, Rev. 0.
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CRACWS 
3.7.11

3.7 PLANT SYSTEMS 

3.7.11 Control Room Area Chilled Water System (CRACWS)

LCO 3.7.11 Two CRACWS trains shall be OPERABLE.

APPLICABILITY: MODES 1, 2, 3, 4, 5, and 6, 
During movement of irradiated fuel assemblies,

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One CRACWS train A.1 Restore CRACWS train to 30 days 
inoperable. OPERABLE status.  

B. Required Action and B.1 Be in MODE 3. 6 hours 
associated Completion 
Time of Condition A not AND 
met in MODE 1,2, 3, 
or 4. B.2 Be in MODE 5. 36 hours 

C. Required Action and C.1 Place OPERABLE Immediately 
associated Completion CRACWS train in 
Time of Condition A not operation.  
met in MODE 5 or 6, or 
during movement of OR 
irradiated fuel 
assemblies.. C.2.1 Suspend movement of Immediately 

irradiated fuel assemblies.  

(continued)
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CRACWS 
3.7.11

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

D. Two CRACWS trains D.1 Suspend movement of Immediately 
inoperable in MODE 5 irradiated fuel assemblies.  
or 6, or during 
movement of irradiated 
fuel assemblies..  

E. Two CRACWS trains E.1 Enter LCO 3.0.3. Immediately 
inoperable in MODE 1, 
2, 3, or 4.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.7.11.1 Verify the control room temperature is < 90 0F. 12 hours
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CRACWS 
B 3.7.11 

BASES 

LCO Two independent and redundant trains of the CRACWS are required to 
be OPERABLE to ensure that at least one is available, assuming a single 
failure disabling the other train. Total system failure could result in the 
equipment operating temperature exceeding limits in the event of an 
accident.  

The CRACWS is considered to be OPERABLE when the individual 
components necessary to maintain the control room temperature are 
OPERABLE in both trains. These components include a chiller package, 
chilled water pump, and air handling unit. In addition, the CRACWS must 
be operable to the extent that air circulation can be maintained.  

The CRACWS is shared between the two units. The system must be 
OPERABLE for each unit when that unit is in the MODE of Applicability.  
Additionally, both normal and emergency power must also be 
OPERABLE because the system is shared. If a CRACWS component 
becomes inoperable, or normal or emergency power to a CRACWS 
component becomes inoperable, then the Required Actions of this LCO 
must be entered independently for each unit that is in the MODE of 
applicability of the LCO.  

APPLICABILITY In MODES 1, 2, 3, 4, 5, and 6, the CRACWS must be OPERABLE to 
ensure that the control room temperature will not exceed equipment 
operational requirements following a design basis accident.  

ACTIONS A.1 

With one CRACWS train inoperable, action must be taken to restore 
OPERABLE status within 30 days. In this Condition, the remaining 
OPERABLE CRACWS train is adequate to maintain the control room 
temperature within limits. However, the overall reliability is reduced 
because a single failure in the OPERABLE CRACWS train could result in 
loss of CRACWS function. The 30 day Completion Time is based on the 
low probability of an event, the consideration that the remaining train can 
provide the required protection, and that alternate safety or nonsafety 
related cooling means are available.
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CRACWS 
B 3.7.11 

BASES 

ACTIONS (continued) 

B.1 and B.2 

In MODE 1, 2, 3, or 4, if the inoperable CRACWS train cannot be 
restored to OPERABLE status within the required Completion Time, the 
unit must be placed in a MODE that minimizes the risk. To achieve this 
status, the unit must be placed in at least MODE 3 within 6 hours, and in 
MODE 5 within 36 hours. The allowed Completion Times are reasonable, 
based on operating experience, to reach the required unit conditions from 
full power conditions in an orderly manner and without challenging unit 
systems.  

C.1 and C.2 

In MODE 5 or 6, if the inoperable CRACWS train cannot be restored to 
OPERABLE status within the required Completion Time, the OPERABLE 
CRACWS train must be placed in operation immediately. This action 
ensures that the remaining train is OPERABLE, and that active failures 
will be readily detected.  

D.1 

In MODE 5 or 6, with two CRACWS trains inoperable, action must be 
taken immediately to promptly restore at least one train of CRACWS to 
OPERABLE status.  

E.1 

If both CRACWS trains are inoperable in MODE 1, 2, 3, or 4, the control 
room CRACWS may not be capable of performing its intended function.  
Therefore, LCO 3.0.3 must be entered immediately.
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CRACWS 
B 3.7.11

BASES 

SURVEILLANCE SR 3.7.11.1 
REQUIREMENTS 

This SR verifies that the heat removal capability of the system is sufficient 
to maintain the temperature in the control room at or below 90oF. The 12 
hour Frequency is appropriate since significant degradation of the 
CRACWS is slow and is not expected over this time period.

REFERENCES 1. UFSAR, Section 9.4.

2. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).  

3. 10 CFR 50.67, Accident Source Term.  

4. Regulatory Guide 1.183 (Revision 0).
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FHVES 
3.7.13

3.7 PLANT SYSTEMS 

3.7.13 Fuel Handling Ventilation Exhaust System (FHVES)

LCO 3.7.13 Two FHVES trains shall be OPERABLE and one train in operation.

APPLICABILITY: During movement of recently irradiated fuel assemblies in the fuel building.  

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One FHVES train ----------------- NOTE ---------
inoperable. LCO 3.0.3 is not applicable.  

A.1 Suspend movement of Immediately 
recently irradiated fuel 
assemblies in the fuel 
building.  

B. Required FHVES train B.1 Restore FHVES train 7 days 
heater inoperable, heater to OPERABLE 

status.  

OR 

B.2 Initiate action in 7 days 
accordance with 
Specification 5.6.6.
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FHVES 
B 3.7.13 

B 3.7 PLANT SYSTEMS 

B 3.7.13 Fuel Handling Ventilation Exhaust System (FHVES) 

BASES 

BACKGROUND The FHVES filters airborne radioactive particulates from the area of the 
fuel pool following a fuel handling accident. The FHVES, in conjunction 
with other normally operating systems, also provides environmental 
control of temperature and humidity in the fuel pool area.  

The FHVES consists of two independent and redundant trains with two 
filter units per train. Each filter unit consists of a heater, a prefilter, high 
efficiency particulate air (HEPA) filters, an activated carbon adsorber 
section for removal of gaseous activity (principally iodines), and a fan.  
Ductwork, valves or dampers, and instrumentation also form part of the 
system. A second bank of HEPA filters follows the adsorber section to 
collect carbon fines and provide backup in case the main HEPA filter 
bank fails. The downstream HEPA filter is not credited in the analysis, 
but serves to collect carbon fines, and to back up the upstream HEPA 
filter should it develop a leak. The system initiates filtered ventilation of 
the fuel handling building following receipt of a high radiation signal.  

The FHVES train does not actuate on any signal. One train is required to 
be in operation whenever recently irradiated fuel i.e., fuel that has 
occupied part of a critical reactor core within the previous 72 hours, is 
being moved in the fuel handling building. The operation of one train of 
FHVES ensures, if a fuel handling accident occurs, ventilation exhaust 
will be filtered before being released to the environment. The prefilters 
remove any large particles in the air, and any entrained water droplets 
present, to prevent excessive loading of the HEPA filters and carbon 
adsorbers.  

The FHVES is discussed in the UFSAR, Sections 6.5, 9.4, and 15.7 
(Refs. 1, 2, and 3, respectively) because it may be used for normal, as 
well as atmospheric cleanup functions after a fuel handling accident in 
the spent fuel pool area.  

APPLICABLE The FHVES design basis is established by the consequences of 
SAFETY ANALYSES the applicable Design Basis Accidents (DBA), which are the fuel handling 

accident and weir gate drop accident. The analysis of the fuel handling 
accident assumes that all fuel rods in an assembly are damaged. The 
DBA analysis of the fuel handling accident assumes that only one
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FHVES 
B 3.7.13

BASES 

APPLICABLE SAFETY ANALYSES (continued) 

train of the FHVES is OPERABLE and in operation. The amount of 
fission products available for release from the fuel handling building is 
determined for a fuel handling accident. These assumptions and the 
analysis follow the guidance provided in Regulatory Guides 1.25 (Ref. 4) 
and 1.183 (Ref. 10).  

The FHVES satisfies Criterion 3 of 10 CFR 50.36 (Ref. 5).

Two trains of the FHVES are required to be OPERABLE and one train be 
in operation whenever recently irradiated fuel is being moved in the fuel 
handling building. Total system failure could result in the atmospheric 
release from the fuel handling building exceeding the 10 CFR 100 
(Ref. 6) limits in the event of a fuel handling accident involving handling 
recently irradiated fuel.  

The FHVES is considered OPERABLE when the individual components 
necessary to control exposure in the fuel handling building are 
OPERABLE. An FHVES train is considered OPERABLE when its 
associated: 

a. Fans are OPERABLE; 

b. HEPA filters and carbon adsorbers are not excessively restricting 
flow, and are capable of performing their filtration function; and 

c. Ductwork, valves, and dampers are OPERABLE, and air circulation 
can be maintained.

APPLICABILITY During movement of recently irradiated fuel in the fuel handling area, the 
FHVES is required to be OPERABLE and in operation to alleviate the 
consequences of a fuel handling accident.

ACTIONS A.1 

Required Action A.1 is modified by a Note indicating that LCO 3.0.3 does 
not apply.  

With the movement of recently irradiated fuel in the fuel handling building, 
one train of FHVES is required to be OPERABLE and in operation. The 
movement of recently irradiated fuel must be immediately suspended,

Catawba Units 1 and 2
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FHVES 
B 3.7.13 

BASES 

ACTIONS (continued) 

if the train of FHVES is inoperable or not in operation. This does not 
preclude the movement of an irradiated fuel assembly to a safe position.  
This action ensures that a fuel handling accident with unacceptable 
consequences could not occur.  

B.1 and B.2 

With one or more FHVES heaters inoperable, the heater must be 
restored to OPERABLE status within 7 days. Alternatively, a report must 
be initiated per Specification 5.6.6, which details the reason for the 
heater's inoperability and the corrective action required to return the 
heater to OPERABLE status.  

The heaters do not affect OPERABILITY of the FHVES filter trains 
because charcoal adsorber efficiency testing is performed at 30oC and 
95% relative humidity. The accident analysis shows that site boundary 
radiation doses are within 10 CFR 100 limits during a DBA LOCA under 
these conditions.  

SURVEILLANCE SR 3.7.13.1 
REQUIREMENTS 

With the FHVES train in service, a periodic monitoring of the system for 
proper operation should be checked on a routine basis to ensure that the 
system is functioning properly. The 12 hour Frequency is sufficient to 
ensure proper operation through the HEPA and charcoal filters and is 
based on the known reliability of the equipment.  

SR 3.7.13.2 

Systems should be checked periodically to ensure that they function 
properly. As the environmental and normal operating conditions on this 
system are not severe, testing each train once every month provides an 
adequate check on this system.  

Monthly heater operation dries out any moisture accumulated in the 
carbon from humidity in the ambient air. Systems with heaters must be 
operated from the control room for > 10 continuous hours with flow 
through the HEPA filters and charcoal adsorbers and with the heaters 
energized. The 31 day Frequency is based on the known reliability of the 
equipment.
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BASES 

REFERENCES 1.  

2.  

3.  

4.  

5.  

6.  

7.  

8.  

9.  

10.

UFSAR, Section 6.5.  

UFSAR, Section 9.4.  

UFSAR, Section 15.7.  

Regulatory Guide 1.25.  

10 CFR 50.36, Technical Specifications, (c)(2)(ii).  

10 CFR 100.  

Regulatory Guide 1.52 (Rev. 2).  

NUREG-0800, Section 6.5.1, Rev. 2, July 1981.  

10 CFR 50.67, Accident source term.  

Regulatory Guide 1.183 (Rev.0)
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Containment Penetrations 
3.9.3

3.9 REFUELING OPERATIONS 

3.9.3 Containment Penetrations

The containment penetrations shall be in the following status: 

a. The equipment hatch closed and held in place by a minimum of four 
bolts; 

b. A minimum of one door in each air lock closed; and 

c. Each penetration providing direct access from the containment 
atmosphere to the outside atmosphere either: 

1. closed by a manual or automatic isolation valve, blind flange, or 
equivalent, or 

2. exhausting through an OPERABLE Containment Purge 
Exhaust System (CPES) HEPA filter and charcoal adsorber.

APPLICABILITY: During movement of recently irradiated fuel assemblies within 
containment.

ACTIONS_____ 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more A.1 Suspend movement of Immediately 
containment recently irradiated fuel 
penetrations not in assemblies within 
required status. containment.  

(continued)
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Containment Penetrations 
B 3.9.3

B 3.9 REFUELING OPERATIONS 

B 3.9.3 Containment Penetrations 

BASES

BACKGROUND During movement of recently irradiated fuel assemblies, i.e., fuel 
assemblies that have occupied part of a critical reactor core within the 
previous 72 hours, within containment, a release of fission product 
radioactivity within containment will be restricted from escaping to the 
environment when the LCO requirements are met. In MODES 1, 2, 3, 
and 4, this is accomplished by maintaining containment OPERABLE as 
described in LCO 3.6.1, "Containment." In MODE 6, the potential for 
containment pressurization as a result of an accident is not likely; 
therefore, requirements to isolate the containment from the outside 
atmosphere can be less stringent. Since there is no potential for 
containment pressurization, the Appendix J leakage criteria and tests are 
not required.  

The containment serves to contain fission product radioactivity that may 
be released from the reactor core following an accident, such that offsite 
radiation exposures are maintained well within the requirements of 
10 CFR 100. Additionally, the containment provides radiation shielding 
from the fission products that may be present in the containment 
atmosphere following accident conditions.  

The containment equipment hatch, which is part of the containment 
pressure boundary, provides a means for moving large equipment and 
components into and out of containment. During movement of recently 
irradiated fuel assemblies within containment, the equipment hatch must 
be held in place by at least four bolts. Good engineering practice dictates 
that the bolts required by this LCO be approximately equally spaced.  

The containment air locks, which are also part of the containment 
pressure boundary, provide a means for personnel access during 
MODES 1, 2, 3, and 4 unit operation in accordance with LCO 3.6.2, 
"Containment Air Locks." Each air lock has a door at both ends. The 
doors are normally interlocked to prevent simultaneous opening when 
containment OPERABILITY is required. During periods of unit shutdown 
when containment closure is not required, the door interlock mechanism 
may be disabled, allowing both doors of an air lock to remain open for
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Containment Penetrations 
B 3.9.3 

BASES 

BACKGROUND (continued) 

extended periods when frequent containment entry is necessary. During 
movement of recently irradiated fuel assemblies within containment, 
containment closure is required; therefore, the door interlock mechanism 
may remain disabled, but one air lock door must always remain closed.  

The requirements for containment penetration closure ensure that a 
release of fission product radioactivity within containment will be restricted 
from escaping to the environment. The closure restrictions are sufficient 
to restrict fission product radioactivity release from containment due to a 
fuel handling accident involving recently irradiated fuel during refueling.  

The Containment Purge Exhaust System includes two trains. Purge air is 
exhausted from the containment through the Containment Purge Exhaust 
System to the unit vent where it is monitored for radioactivity level by the 
unit vent monitor prior to release to the atmosphere. The Containment 
Purge Exhaust System consists of two 50 percent capacity filter trains and 
fans. There is one purge exhaust duct penetration through the Reactor 
Building wall from the annulus area. There are three purge exhaust 
penetrations through the containment vessel, two from the upper 
compartment and one from the lower compartment. Two normally closed 
isolation valves at each penetration through the containment vessel 
provide containment isolation. One normally closed isolation damper at 
the Reactor Building wall provides annulus isolation.  

The upper compartment purge exhaust ductwork is arranged to draw 
exhaust air into a plenum around the periphery of the refueling canal, 
effecting a ventilation sweep of the canal during the refueling process.  
The lower compartment purge exhaust ductwork is arranged so as to 
sweep the reactor well during the refueling process.  

The other containment penetrations that provide direct access from 
containment atmosphere to outside atmosphere must be isolated on at 
least one side. Isolation may be achieved by an OPERABLE automatic 
isolation valve, or by a manual isolation valve, blind flange, or equivalent.  
Equivalent isolation methods must be approved and may include use of a 
material that can provide a temporary, atmospheric pressure, ventilation 
barrier for the other containment penetrations during recently irradiated 
fuel movements.  

APPLICABLE During movement of recently irradiated fuel assemblies within 
SAFETY ANALYSES containment, the most severe radiological consequences result from a 

fuel handling accident involving recently irradiated fuel. The fuel handling 
accident is a postulated event that involves damage to irradiated fuel 
(Ref. 1). Fuel handling accidents, analyzed in Reference 2,
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Containment Penetrations 
B 3.9.3 

BASES 

APPLICABLE SAFETY ANALYSES (continued) 

include dropping a single irradiated fuel assembly and handling tool or a 
heavy object onto other irradiated fuel assemblies. The requirements of 
LCO 3.9.6, "Refueling Cavity Water Level," and the minimum decay time 
of 72 hours ensure that the release of fission product radioactivity, 
subsequent to a fuel handling accident, results in doses that are well 
within the guideline values specified in 10 CFR 100. Standard Review 
Plan, Section 15.7.4, Rev. 1 (Ref. 2), defines "well within" 10 CFR 100 to 
be 25% or less of the 10 CFR 100 values. The acceptance limits for 
offsite radiation exposure will be 25% of 10 CFR 100 values or the NRC 
staff approved licensing basis (e.g., a specified fraction of 10 CFR 100 
limits).  

Containment penetrations satisfy Criterion 3 of 10 CFR 50.36 (Ref. 3).  

LCO This LCO limits the consequences of a fuel handling accident involving 
handling recently irradiated fuel in containment by limiting the potential 
escape paths for fission product radioactivity released within containment.  
The LCO requires any penetration providing direct access from the 
containment atmosphere to the outside atmosphere to be closed except 
for penetrations exhausting through an OPERABLE Containment Purge 
Exhaust System HEPA filter and charcoal adsorber during movement of 
recently irradiated fuel assemblies.  

APPLICABILITY The containment penetration requirements are applicable during 
movement of recently irradiated fuel assemblies within containment 
because this is when there is a potential for the limiting fuel handling 
accident. In MODES 1, 2, 3, and 4, containment penetration requirements 
are addressed by LCO 3.6.1. In MODES 5 and 6, when movement of 
recently irradiated fuel assemblies within containment is not being 
conducted, the potential for a limiting fuel handling accident does not 
exist. Therefore, under these conditions no requirements are placed on 
containment penetration status.  

During movement of recently irradiated fuel assemblies, ventilation system 
and radiation monitor availability (as defined by NUMARC 91-06) should 
be assessed, with respect to filtration and monitoring of releases from the 
fuel. Following shutdown, radioactivity in the RCS decays fairly rapidly.  
The goal of maintaining ventilation system and radiation monitor 
availability is to reduce doses even further below that provided by the 
natural decay, and to avoid unmonitored releases.  

A single normal or contingency method to promptly close primary or 
secondary containment penetrations should be developed. Such prompt 
methods need not completely block the penetration or be capable of
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Containment Penetrations 
B 3.9.3 

BASES 

APPLICABILITY (continued) 

resisting pressure. The purpose is to enable ventilation systems to draw 
the release from a postulated fuel handling accident in the proper 
directions such that it can be treated and monitored.  

ACTIONS A.1 and A.2 

If the containment equipment hatch, air locks, or any containment 
penetration that provides direct access from the containment atmosphere 
to the outside atmosphere is not in the required status, the unit must be 
placed in a condition where the isolation function is not needed. This is 
accomplished by immediately suspending movement of recently irradiated 
fuel assemblies within containment. Performance of these actions shall 
not preclude completion of movement of a component to a safe position.  

B.1 and B.2 

With one or more Containment Purge Exhaust System heaters 
inoperable, the heater must be restored to OPERABLE status within 7 
days. Alternatively, a report must be initiated per Specification 5.6.6, 
which details the reason for the heater's inoperability and the corrective 
action required to return the heater to OPERABLE status.  

The heaters do not affect OPERABILITY of the Containment Purge 
Exhaust System filter trains because charcoal adsorber efficiency testing 
is performed at 300C and 95% relative humidity. The accident analysis 
shows that site boundary radiation doses are within 10 CFR 100 limits 
during a DBA LOCA under these conditions.  

SURVEILLANCE SR 3.9.3.1 
REQUIREMENTS 

This Surveillance demonstrates that each of the containment penetrations 
required to be in its closed position is in that position. The Surveillance on 
the open purge and exhaust valves will demonstrate that the valves are 
exhausting through an OPERABLE Containment Purge Exhaust System 
HEPA Filter and charcoal adsorber.  

The Surveillance is performed every 7 days during movement of recently 
irradiated fuel assemblies within containment. The Surveillance interval is 
selected to be commensurate with the normal duration of time to complete 
fuel handling operations. As such, this Surveillance ensures that a 
postulated fuel handling accident involving recently irradiated fuel that 
releases fission product radioactivity within the containment will not result 
in a significant release of fission product radioactivity to the environment.
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Containment Penetrations 
B 3.9.3 

BASES 

SURVEILLANCE REQUIREMENTS (continued) 

SR 3.9.3.2 

Standby systems should be checked periodically to ensure that they 
function properly. As the environment and normal operating conditions on 
this system are not severe, testing each train once a month provides an 
adequate check on this system. Monthly heater operations dry out any 
moisture that may have accumulated in the charcoal from humidity in the 
ambient air. Systems with heaters must be operated by initiating flow 
through the HEPA filters and activated carbon adsorbers for > 10 
continuous hours with the heaters energized. The 31 day Frequency is 
based on the known reliability of equipment and the two train redundance 
available.  

SR 3.9.3.3 

This SR verifies that the required testing is performed in accordance with 
the Ventilation Filter Testing Program (VFTP). The Containment Purge 
Exhaust System filter tests are in accordance with Reference 4. The 
VFTP includes testing HEPA filter performance, charcoal adsorbers 
efficiency, system flow rate, and the physical properties of the activated 
charcoal (general use and following specific operations). Specific test 
Frequencies and additional information are discussed in detail in the 
VFTP.  

REFERENCES 1. UFSAR, Section 15.7.4.  

2. NUREG-0800, Section 15.7.4, Rev. 1, July 1981.  

3. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).  

4. Regulatory Guide 1.52 (Rev. 2).  

5. 10 CFR 50.67, Accident source term.  

6. Regulatory Guide 1.183 (Rev. 0).
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ATTACHMENT 3 

Description of Proposed Changes 

and 

Technical Justification



Overview 

Duke Energy Corporation has revised the consequence 
analysis of postulated fuel handling accidents in 
containment and in the fuel storage building using 
alternative source term methodology pursuant to 10 CFR 
50.67 and Regulatory Guide 1.183. In the revised analysis 
for a fuel handling accident within containment, no credit 
is taken for containment integrity with respect to 
containment penetration closure, personnel airlock closure, 
equipment hatch closure or filtration by the Containment 
Purge Exhaust System prior to release. For a postulated 
accident within the fuel storage building, both the fuel 
handling accident and the weir gate drop accident analyses 
were revised. In the revised analyses, no credit is taken 
for filtration of the release by the Fuel Handling 
Ventilation Exhaust System.  

The revised analyses confirmed that sufficient radioactive 
decay has occurred after 72 hours that certain existing 
controls are no longer necessary to ensure the consequences 
of a postulated fuel handling accident remain within the 
limits. The analysis demonstrated that a decay period of 
19.5 days was sufficient to ensure the consequences of a 
weir gate drop accident remain within limits.  

Although not required by the accident analysis, 
administrative controls will be in place during the 
movement of non-recently irradiated fuel. These controls 
are described in Attachment 9. If movement of irradiated 
fuel assemblies occurs prior to the 72 hour decay period, 
the currently existing Technical Specification controls 
would apply.  

Administrative controls will exist such that the weir gate 
will not be moved over spent fuel assemblies decayed less 
than 19.5 days.  

This license amendment request employs many of the concepts 
previously reviewed and approved in Industry/TSTF Standard 
Technical Specification change Traveler Number 51, Revision 
2. As specified in a reviewer's note in TSTF 51, Revision 
2, Duke Energy Corporation will employ the following 
modified guidelines of draft NUMARC 93-01, Revision 3, 
Section 11.3.6, "Assessment Methods of Shutdown

I



Conditions", Subheading "Containment - Primary(PWR).  
Specifically, the guidelines which will be adopted are: 

During movement of recently irradiated fuel 
assemblies, ventilation system and radiation monitor 
availability (as defined in NUMARC 91-06) should be 
assessed, with respect to filtration and monitoring of 
releases from the fuel. Following shutdown, 
radioactivity in the RCS decays fairly rapidly. The 
goal of maintaining ventilation system and radiation 
monitor availability is to reduce doses even further 
below that provided by the natural decay, and to avoid 
unmonitored releases.  

A single normal or contingency method to promptly 
close primary or secondary containment penetrations 
should be developed. Such prompt methods need not 
completely block the penetration or be capable of 
resisting pressure. The purpose is to enable 
ventilation systems to draw the release from a 
postulated fuel handling accident in the proper 
direction such that it can be treated and monitored.
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Description of Changes

1. The Conditions and Required Actions of Technical 
Specification 3.7.10, Control Room Area Ventilation 
System (CRAVS), are being revised.  

Condition A, one CRAVS train inoperable is being revised 
to be applicable in MODES 1,2,3,4,5 and 6. This 
Condition will no longer be applicable during core 
alterations or movement of irradiated fuel assemblies 

Condition D, Required Action and associated Completion 
Time of Condition A not met in MODE 5 or 6, will no 
longer apply during movement of irradiated fuel 
assemblies or during core alterations. The Required 
Actions D.2.1, suspend core alterations, and D.2.2, 
suspend movement of irradiated fuel assemblies, are being 
deleted.  

Condition E is being revised to delete references to core 
alterations. Condition E is also being modified to apply 
if one train of CRAVS is inoperable during movement of 
irradiated fuel assemblies. Required Action E.1, suspend 
core alterations, is being deleted.  

The Bases for this specification is being revised to 
reflect these same changes.  

The Footnote associated with LCO 3.7.10 is no longer 
applicable and is being deleted as an editorial change.  
Asterisks referring to the footnote are being deleted.  

2. Technical Specification 3.7.11, Control Room Area Chilled 
Water System (CRACWS) requires two CRACWS trains be 
operable in MODES 1,2,3,4,5,6, during movement of 
irradiated fuel assemblies and during core alterations.  
The Applicability of this specification is being changed 
to only be applicable during MODES 1,2,3,4,5, and 6. The 
reference to core alterations and movement of irradiated 
fuel assemblies is being deleted from Condition C, and 
Required Action C.2.1 and C.2.2 are being deleted.  
Condition D, is being modified to apply to two CRACWS 
trains inoperable in MODES 5 and 6. For this condition 
the new Required Action is to immediately take action to 
restore at least one train of CRACWS to OPERABLE status.
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The Bases for this specification are being revised to 
reflect this change.  

3. Technical Specification 3.7.13, Fuel Handling Ventilation 
Exhaust System (FHVES), requires that one FHVES train 
shall be operable and in operation during movement of 
irradiated fuel assemblies in the fuel building. The 
proposed change to the LCO would require that two trains 
of FHVES be operable with one train in operation when the 
LCO is applicable. The Applicability for this Technical 
Specification Limiting Condition for Operation, is being 
changed from "During movement of irradiated fuel 
assemblies in the fuel building" to "During movement of 
recently irradiated fuel assemblies in the fuel 
building".  

Condition A is being modified to apply when one FHVES 
train is inoperable, and the associated Required Action 
is to suspend movement of recently irradiated fuel.  

The Bases is being changed to reflect that two trains are 
required to be operable with one train in operation 
whenever recently irradiated fuel is being moved in the 
fuel handling building and that recently irradiated fuel 
is defined to be fuel that has occupied part of a 
critical reactor core within the previous 72 hours. The 
term "recently" is inserted prior to the term "irradiated 
fuel" in the remainder of the Bases section. The 
Applicable Safety Analyses is being revised to reflect 
that the weir gate drop accident is one of the Design 
Basis Accidents that establishes the design basis for 
this system. The Bases for the Action section is revised 
to reflect that the Actions ensure that a fuel handling 
accident with unacceptable consequences could not occur.
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4. Technical Specification 3.9.3, Containment Penetrations, 
requires the equipment hatch be closed and held in place 
by at a minimum of four bolts; a minimum of one air lock 
door be closed; and each penetration providing direct 
access from the containment atmosphere to the outside 
atmosphere either be closed by a manual or automatic 
isolation valve, blind flange, or equivalent, or 
exhausting through an operable containment purge exhaust 
system HEPA filter and charcoal adsorber. This TS is 
applicable during core alterations and during movement of 
irradiated fuel assemblies within containment. The 
Applicability is being changed to "During movement of 
recently irradiated fuel assemblies within containment".  
Reference to core alterations is being deleted.  

The Actions for Condition A of this TS are being modified 
to eliminate the requirement to suspend core alterations 
and to only require suspension of movement of recently 
irradiated fuel assemblies within containment if one or 
more containment penetrations are not in the required 
status.  

The Bases for this TS are being revised to delete 
reference to Core Alterations and to insert the term 
"recently" in front of the term "irradiated fuel 
assemblies". Guidelines for the assessment of systems 
removed from service during fuel movement are being 
added.  

TECHNICAL JUSTIFICATION 

Each containment at Catawba Nuclear Station is equipped 
with two personnel air locks, an equipment hatch, and a 
Containment Purge Exhaust System (CPES). Technical 
Specification (TS) 3.9.3 requires that during core 
alterations or movement of irradiated fuel assemblies 
within containment, the associated equipment hatch be 
closed and secured with at least four bolts and at least 
one of the two doors in each personnel air lock be closed.  
TS 3.9.3 also requires that each penetration providing 
direct access from the containment atmosphere to the 
environment either be closed by an isolation valve, blind 
flange, or equivalent or aligned to an operable CPES HEPA 
filter and charcoal absorber. The germane design basis 
event is the Fuel Handling Accident Inside Containment 
(Ref. 2, Section 15.7.4.1). During core alterations or
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movement of irradiated fuel assemblies within containment, 
the most severe radiological consequences result from a 
fuel handling accident. In the current analysis of this 
design basis event, radioactivity released in the 
initiating event is assumed to be transported to the 
environment through the CPES filters.  

CORE ALTERATIONS is defined in the Technical Specifications 
as the movement of fuel, sources, or reactivity control 
components, within the reactor vessel with the vessel head 
removed and fuel in the vessel. As described in TSTF-51, 
Revision 2, accidents postulated to occur during core 
alterations include inadvertent criticality, fuel handling 
accident, and the loading of a fuel assembly or control 
component in an incorrect location. Generically, it was 
concluded that of these off normal occurrences, only the 
fuel handling accident results in cladding damage and 
potential radiological release. Consequently, it is being 
proposed that the phrase "during core alterations" be 
deleted from TS 3.7.10, TS 3.7.11 and 3.9.3. This change 
is consistent with TSTF-51, Revision 2.  

The Fuel Building of each nuclear unit at Catawba Nuclear 
Station is equipped with a Fuel Handling Ventilation 
Exhaust System (FHVES). TS 3.7.13 requires that one FHVES 
train be operable and in operation while irradiated fuel is 
being moved in the Fuel Building. There are two germane 
design basis events: The Fuel Handling Accident in the Fuel 
Building (Ref. 2, Section 15.7.4.2) and the Weir Gate Drop 
(Ref. 3, Section 15.7.4.3). Credit is taken for operation 
of the FHVES in the current analyses of these design basis 
events.  

For movement of recently irradiated fuel, operation of the 
FHVES is credited in the analysis of record. The FHVES is 
required to be able to perform its intended function 
assuming a single failure. Therefore, the LCO is being 
revised to require that two trains be operable with one 
train in operation to accommodate the single failure 
assumption. If one train of FHVES is inoperable, movement 
of recently irradiated fuel assemblies is to be immediately 
suspended.  

Revised analyses of these Fuel Handling Accidents and the 
Weir Gate Drop have been performed in support of this 
License Amendment Request. The analyses were performed 
pursuant to Regulatory Guide 1.183 (Ref. 3) using the
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Alternative Source Term (AST) methodology. The design 
basis scenarios were defined based on an evaluation of the 
event sequence and the Class 1E systems available to 
mitigate the consequences of these design basis events.  
The source terms were calculated pursuant to R.G. 1.183.  
Release of radioactivity from the reactor cavity or spent 
fuel pool was modeled pursuant to R.G. 1.183. Transport of 
the radioactivity to the control room outside air intakes 
was simulated in conformance to the guidelines of NEI 99-03 
(Ref. 5) Appendix D. The radiation dose coefficients were 
taken from Federal Guidance Reports 11 and 12 (Ref. 8, 9).  
Additional details of the analyses are presented below.  

The Design Basis Scenarios 

The Fuel Handling Accident begins with the drop of a spent 
fuel assembly into either the reactor cavity or the spent 
fuel pool. All rods in the dropped fuel assemblies are 
assumed to be damaged so that all of the gap activity 
within them escapes to either the reactor cavity or the 
spent fuel pool. The Weir Gate Drop accident begins with 
the drop of a weir gate into the spent fuel pool. The 
dropped weir gate is assumed to fall on a maximum of seven 
fuel assemblies. All the contents of the gaps of the rods 
of the impacted fuel assemblies are assumed to escape into 
the spent fuel pool. This represents no change from the 
earlier analysis of the Weir Gate Drop (Ref. 10).  

As analyzed in support of this LAR, the accident sequence 
consist of the following events: 

1) Drop of a Fuel Assembly into either the reactor cavity 
or the spent fuel pool.  

2) Release of radioactivity from the reactor cavity or 
spent fuel pool with absorption of much of the iodine 
radioisotope therein.  

3) Transport with dispersion to the Exclusion Area Boundary 
(EAB), boundary of the Low Population Zone (denoted as 
the LPZ), and the control room outside air intakes.  

4) Transport to the control room with pressurizing filter 
flow (with filtration) and with unfiltered inleakage.
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No credit is taken either for the CPES or the FHVES in the 
analyses of these design basis events. No credit is taken 
for any system to mitigate radiation doses at either the 
Exclusion Area Boundary (EAB) or the boundary of the Low 
Population Zone (denoted as the LPZ). Credit is taken for 
the Class lE Control Room Area Ventilation System (CRAVS) 
to mitigate radiation doses to the control room operators.  

As discussed below, credit is taken for absorption of much 
of the iodine radioisotopes released into the reactor 
cavity or the spent fuel pool.  

The CRAVS is equipped with two redundant, separate, and 
independent Class lE filter trains. Each filter train is 
equipped with its own high-pressure filter fan. Normally, 
one filter train is in operation at all times. If the on
line filter train fails to run, the redundant filter train 
is available. Equipment such as the CRAVS that is credited 
with post accident functions is Class IE and capable of 
performing these functions with a single active failure.  

The CRAVS filter trains are aligned to two outside air 
intakes; each equipped with two independent and redundant 
Class IE isolation valves. These valves are open during 
normal operations. Previously, one of these intakes could 
be isolated by a signal from an installed chlorine 
detector. The interfaces between the CRAVS chlorine 
detectors and the control room outside air intake valves 
were removed following issuance of Amendments 191 and 183 
to Licenses NPF-52 and NPF-35, respectively (Ref. 11).  
There is no longer a single failure that will close a 
control room outside air intake valve. However, there are 
some conditions - e.g., during a maintenance activity, in 
which one of the intakes would need to be closed.  
Therefore, the fuel handling accident and weir gate drop 
accident analyses assume that one intake is closed, which 
is a conservative assumption. However, administrative 
controls will be implemented as described in Attachment 9 
if one intake is closed.  

The CRAVS filter trains are designed to start automatically 
either on a Safety Injection (SI) signal or on a -blackout" 
signal (undervoltage on the Class 1E power train to which 
the filter train is aligned). The Fuel Handling Accidents 
and Weir Gate Drop are not followed by a SI signal. This 
leaves only the blackout signal to auto-start the redundant 
CRAVS filter train following these design basis accidents.
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If offsite power is available (no loss of offsite power) 
and the on-line CRAVS filter train fails, operator action 
would be required to start the redundant CRAVS filter 
train. The response time for operator action exceeds that 
of the auto-start on the blackout signal. In addition, the 
status of offsite power does not affect the control room 
outside air intake isolation valves as they are open during 
normal unit operations. Therefore, offsite power is 
assumed to be available for the design basis Fuel Handling 
Accidents and Weir Gate drop.  

TS 3.7.10, Control Room Area Ventilation System, Limiting 
Condition for Operation requires two CRAVS trains to be 
Operable during movement of irradiated fuel assemblies and 
during core alterations. The Applicability of this LCO is 
being revised to delete the applicability during core 
alterations for the reasons previously described. For 
Condition A of this LCO, one CRAVS train inoperable, the 
required action is to restore the CRAVS train to operable 
status with a Completion Time of seven days. This Allowed 
Outage Time appears to be inappropriate for the case of 
movement of irradiated fuel assemblies. During refueling 
outages, reactor core unloading and reloading typically 
require two to three days each. The current TS LCO would 
permit one train of CRAVS to be inoperable during these 
fuel handling operations. Consequently, changes to the 
Conditions and Required Actions associated with this LCO 
are being proposed. In the proposed new Conditions and 
Required Actions, movement of irradiated fuel would be 
immediately suspended if one train of CRAVS becomes 
inoperable.  

The CRACWS provides temperature control for the control 
room and the control room area. Operation of this system 
is not credited in the analysis of the fuel handling 
accident or the weir gate drop accident. Therefore, this 
specification is being modified to no longer be applicable 
during core alterations or during movement of irradiated 
fuel assemblies.  

In summary, the design basis Fuel Handling Accidents and 
Weir Gate drop are taken to share the following 
characteristics.  

1) Initiating event.  
2) Offsite power available.  
3) No credit taken for the CPES or FHVES.
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4) Credit taken for the CRAVS with single failure of the 
on-line CRAVS filter train and subsequent operator 
recovery action.  

Fuel Assembly Source Term Available for Release 

In general, the source terms were calculated pursuant to 
R.G. 1.183 Positions 3.2 (Table 2), and Appendix B Position 
1. The details are presented below and in Attachments 6 
and 8. As noted above, the limiting scenario for the Fuel 
Handling Accidents involves the breach of all fuel rods in 
one fuel assembly. The limiting scenario for the Weir Gate 
Drop involves the breach of all fuel rods in seven fuel 
assemblies.  

The source terms for release from the spent fuel pool or 
reactor cavity consist of radioisotopes of krypton, xenon, 
and iodine. The source term does not include cesium or 
rubidium radioisotopes. Position 1.2 of R.G. 1.183 
Appendix B states that cesium and rubidium radiosotopes 
should be included in the source term in the fuel cladding 
gap. However, it is acceptable to assume that these 
radioisotopes are retained in the spent fuel pool or 
reactor cavity (R.G. 1.183 Appendix B Position 3). This is 
equivalent to neglecting the cesium and rubidium 
radioisotopes.  

Bromine radioisotopes also are not included in the isotopic 
inventory available for the Fuel Handling Accident and Weir 
Gate Drop. The half life of the bromine radioisotopes are 
small compared to the lower bound value (3 days) for the 
decay time prior to the initiating evenL. With one 
exception, this is true of the daughter radioisotopes. The 
exception is Kr-85 the daughter of Br-85 with a half-life 
of 10.756 years. However, the activity of Kr-85 produced 
from decay of Br-85 and Br-85m is very small compared to 
the activity of Kr-85.  

The design basis isotopic inventory for a single fuel 
assembly is presented in Attachment 6. This calculation 
conforms to Regulatory Position 3.1 of Regulatory Guide 
1.183. The computer code SCALE 4.4 was used to perform the 
calculations. Enveloping values of burnup, enrichment, 
irradiation and power level (including the ECCS evaluation 
uncertainty) were identified and used in the calculation.  
Radial peaking factors used in the analysis were obtained
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as follows. A generic calculation was performed to 
determine fuel temperatures for Westinghouse Robust fuel as 
a function of axial and radial position and burnup. This 
analysis used a bounding pin power history that envelops 
the power for all pins in a core. Following procedures, 
the power history used in the generic analysis is verified 
to bound the history for all pins in the core.  

The initiating event was assumed to occur 3 days (72 hours) 
after shutdown for the Fuel Handling Accidents and 19.5 
days (468 hours) after shutdown for the Weir Gate Drop.  
The gap fractions for the fission products are shown in 
Attachment 8. They match with the corresponding position 
of R.G. 1.183 Table 3. The maximum burnup is less than 62 
GWD/MTU. Furthermore, for burnups exceeding 54 GWD/MTU, 
the linear heat rate is less than 6.3 kW/ft. This 
justifies use of the gap fractions cited in R.G. 1.183.  

The water in the spent fuel pool contains boric acid and 
therefore has a low pH. Therefore, the iodine 
radioisotopes in the source terms were assumed to be in the 
form of elemental (diatomic) iodine (99.85%) and organic 
iodine compounds (0.15%). This conforms to R.G. 1.183 
Appendix B Position 1.3.  

Release to the Environment 

The fission product inventory in the fuel rod gaps of the 
damaged fuel assembly (7 fuel assemblies for the Weir Gate 
Drop) was assumed to be released to the environment in the 
following manner. All noble gas isotopes were assumed to 
be released to the environment. Credit was taken for 
absorption of elemental iodine in the reactor cavity or 
spent fuel pool with a decontamination factor of 500 (99.8% 
of the elemental iodine is absorbed). No credit was taken 
for absorption of organic iodine compounds in the reactor 
cavity or spent fuel pool (the decontamination factor was 
set to 1). Therefore, the form of the iodine escaping from 
the reactor cavity or spent fuel pool was 57% elemental or 
diatomic iodine and 43% organic iodine compounds. This 
conforms to Regulatory Position 2 R.G. 1.183 Appendix B.  

The radioisotopes released from the reactor cavity or spent 
fuel pool were assumed to escape to the environment over a 
2-hour time span. For the analysis of the Fuel Handling 
Accident in Containment, the containment was assumed to be
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open to the environment for the entire duration of the 
release. This conforms to Positions 4.1 and 5.3 in R.G.  
1.183 Appendix B. In keeping with this license amendment 
request, no credit was taken either for the CPES or the 
FHVES. No credit was taken for holdup of radioactivity in 
the containment or the Fuel Building following either Fuel 
Handling Accident or the Weir Gate Drop.  

Control Room Atmospheric Dispersion Factors 

Values of the control room atmospheric dispersion factors 

(X/Q's) for transport of radioactivity from the unit vent 
stack, equipment hatch, and Fuel Building have been 

calculated. These control room X/Q's were computed with the 
computer code ARCON96 (Ref. 1). For fuel handling accidents 
either in the containment or fuel storage building (the 
latter includes the weir gate drop), the most restrictive 
release location is the unit vent stack. The values are 
reported in Attachment 8. The data used to calculate the 

control room X/Q's for releases from the unit vent stack are 
reported in Attachment 7.  

The calculations conform to the guidelines of NEI 99-03 
(Ref. 5) Appendix D. In particular, ground releases of 
radioactivity were simulated for all release points. The 
meteorological data used in the calculations were collected 
hourly over five years. For each scenario, the most 

restrictive control room X/Q for the different release 
receptor combinations was used. Of the release points 
identified above for the Fuel Handling Accidents and Weir 

Gate drop, the highest values of control room X/Q's are 
found to be associated with releases from the unit vent 
stack. These values were used in the calculation of 
radiation doses to the control room operators for these 
design basis accidents.  

Control Room and CRAVS Characteristics 

Parameters associated with the control room and CRAVS are 
given in Attachment 8.  

The rate of unfiltered inleakage to the control room was 
set to 100 CFM. This includes 10 CFM for use of the access 
doors to enter and leave the control room during the design
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basis event. The value also includes a margin over the 
results of the component testing performed to date on the 
CRAVS ductwork. Catawba Nuclear Station has initiated a 
comprehensive Control Room testing program, which includes 
both tracer gas testing and component testing, to determine 
the measured unfiltered air inleakage rate. The features 
of this program were presented to the NRC staff in July 
2001, and the program is scheduled to be completed, in 
January 2002. Based on the testing program results to 
date, it is expected that the measured values will be 
bounded by the value assumed in the analyses that support 
this license amendment request.  

In the event of failure of the on-line CRAVS train, it is 
assumed that the control room operators will start the 
redundant filter train with a response time of 30 minutes.  

Dose Coefficients and Other Considerations 

10 CFR 50.67 specifies a limit on Total Effective Dose 
Equivalent. To calculate the TEDE for each design basis 
accident, one must calculate the deep dose equivalent (DDE) 
and the germane organ doses. For the fuel handling 
accident and weir gate drop, the organ dose is primarily 
the radiation dose to the thyroid gland. DDE coefficients 
are taken from Federal Guidance Report No. 12 (Ref. 8).  
Thyroid radiation dose coefficients are taken from Federal 
Guidance Report No. 11 (Ref. 9). The factors for exposure 
to Committed Effective Dose Equivalent (CEDE) were taken 
from Federal Guidance Report No. 12.  

Parent-daughter decay was included in the analyses. The 
analyses conform to R.G. 1.183, Position 4. Additional 
details may be found in Attachment 8.  

Radiological Consequences 

Analyses of the radiological consequences of the fuel 
handling accidents and the Weir Gate were performed with 
the Bechtel Computer Code LOCADOSE. The assumptions and 
input values used are presented above and in Attachments 6 
and 8. The upper bounds to the TEDE values for these 
design basis events are presented below:
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Table 1 
TEDE Values Following the 

Fuel Handling Accident in Containment 
Fuel Handling Accident in the Fuel Building 

Weir Gate Drop 

TEDE, (Rem) 
Design Basis Event Scenario CR EAB 
Fuel Handling Accident in Containment 1.6 1.1 
Fuel Handling Accident in the Fuel 1.6 1.1 
Building 
Weir Gate Drop 2.5 1.7 
Guideline Values of R.G. 1.183 5 6.3 

The releases of radioactivity are simulated to be completed 
over a 2 hour time span. This is the time span associated 
with the TEDE. Therefore, the TEDE radiation doses at the 

LPZ and EAB are in proportion to their X/Q's. Since the LPZ 

X/Q is less than the EAB X/Q, the LPZ TEDE radiation doses 
are less than the EAB radiation doses for these design 
basis events. They are not reported.  

Whether in containment or in the fuel storage building, the 
fuel handling accident consists of the initiating event 
(dropped spent fuel assembly), release of the gap activity 
into the reactor cavity or spent fuel pool, and release to 
the environment over a 2 hour span, and buildup in the 
control room. The decontamination factors are the same for 

these design basis events. The limiting control room X/Q 
for each of the fuel handling accidents is the same. For 
these reasons, the radiation doses are the same regardless 
of the location of the fuel handling accident.  

The analyses demonstrate that the TEDE radiation doses for 
the fuel handling accidents and the weir gate drop are 
within the corresponding limits of R.G. 1.183 and thus 10 
CFR 50.67.  

R.G. 1.183 provides guidelines for comparing radiation 
doses to the whole body, thyroid gland, and skin (for 
control room radiation dose only) to the single TEDE 
radiation dose associated with the alternative source term 
methodology. In particular, Footnote 7 gives instructions 
to add 0.03 times the thyroid dose to whole body dose to 
acquire a "TEDE" associated with analyses performed 
pursuant to R.G. 1.25 (the "previous analyses"). This 
"TEDE" may be compared to the TEDE calculated in the new
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analyses with the Alternative Source Term methodology.  
This method was employed as follows: "TEDE's were 
calculated for the previous analyses of the fuel handling 
accident in the fuel storage building and the weir gate 
drop. (Note: From the previous analyses, the radiation 
doses for the fuel handling accident in the fuel storage 
building were found to be greater than the radiation doses 
for the fuel handling accident in containment.) These 
"TEDE" were compared to the TEDE's calculated in support of 
this license amendment request (the "new analyses") and 
presented in Table 1. The comparison is presented as 
follows: 

Table 2 
Comparison of TEDE Radiation Doses 

For the Fuel Handling Accidents 
And Weir Gate Drop 

Design Basis Control Room TEDE EAB TEDE 
Accident Previous New Previous New 
FHA in the Fuel 3.07 1.6 2.57 1.1 
Building (Limiting) 
Weir Gate Drop 2.41 2.5 2.2 1.7 

From the above it is apparent that the new values of TEDE 
radiation doses are comparable to the equivalent TEDE that 
may be predicted from the previous analyses.
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ATTACHMENT 4 

Determination of 

No Significant Hazards



DETERMINATION OF NO SIGNIFICANT HAZARDS

Does operation of the facility in accordance with the 
proposed amendment involve a significant increase in the 
probability or consequences of an accident previously 
evaluated? No.  

An alternate source term calculation has been performed for 
Catawba Nuclear Station that demonstrates that offsite dose 
consequences of a postulated fuel handling accident or weir 
gate drop accident remain within the limits provided 
sufficient decay has occurred prior to the movement of 
irradiated fuel without taking credit for certain 
mitigation features such as ventilation filter systems and 
containment closure. Irradiated fuel that has not 
undergone the required decay period of 72 hours is defined 
to be recently irradiated fuel and the currently approved 
Technical Specification requirements are applicable when 
this recently irradiated fuel is being handled.  

The proposed amendment would allow core alterations and 
movement of sufficiently decayed irradiated fuel within the 
containment building with the equipment hatch, personnel 
air locks and containment penetrations open. Operation of 
the Containment Purge Exhaust System (CPES) is not required 
during movement of sufficiently decayed fuel. The 
amendment also would allow movement of irradiated fuel 
assemblies within the fuel building without the Fuel 
Handling Ventilation Exhaust System (FHVES) in operation.  
Movement of the weir gate is permitted without the FHVES in 
operation provided the irradiated fuel that could be 
impacted by a drop of the weir gate has undergone a minimum 
decay period of 19.5 days.  

This amendment does not alter the methodology or equipment 
used directly in fuel handling operations and weir gate 
movement. Neither ventilation filter systems, the CPES nor 
the FHVES, is used to actually handle fuel. Neither of 
these systems is an "accident initiator" either in this 
sense or any other sense. Similarly, neither the equipment 
hatch, the personnel air locks, nor any other containment 
penetration, nor any component thereof is an accident 
initiator.



Actual fuel handling operations and weir gate movement 
themselves are not affected by the proposed changes.  
Therefore, the probability of a Fuel Handling Accident and 
Weir Gate Drop is not affected with the proposed amendment.  
No other accident initiator is affected by the proposed 
changes.  

For the reasons above, the proposed amendment does not 
involve a significant increase in the probability of an 
accident previously evaluated.  

The Fuel Handling Accident in Containment has been analyzed 
without credit for filtration by the CPES. Likewise, the 
Fuel Handling Accident in the Fuel Building and the Weir 
Gate Drop has been analyzed without credit for filtration 
by the FHVES. The analyses of these design basis events 
were conducted with the Alternative Source Term Methodology 
in accordance with 10 CFR 50.67 and Regulatory Guide 1.183.  
These analyses show that the resultant radiation doses are 
within the limits specified in 10 CFR 50.67 and R.G. 1.183.  

The TEDE radiation doses from the analyses supporting this 
LAR have been compared to equivalent TEDE radiation doses 
estimated with the guidelines of R.G. 1.183 Footnote 7.  
The new values are shown to be comparable to the results of 
the previous analyses.  

For the reasons above, the proposed amendment does not 
involve a significant increase in the consequences of an 
accident previously evaluated.  

Does operation of the proposed facility in accordance with 
the proposed amendment create the possibility of a new or 
different kind of accident from any accident previously 
evaluated? No.  

The proposed change does not involve addition or 
modification to any plant system, structure, or component.  
The proposed amendment would increase the time during which 
the equipment hatch and personnel air locks could be open 
during core alterations and movement of irradiated fuel.  
The proposed amendment does not involve any change in the 
operation of these containment penetrations. Having these 
penetrations open does not create the possibility of a new 
accident.



The proposed amendment also would remove the requirements 
for operability of the CPES and FHVES during core 
alterations or movement of sufficiently decayed irradiated 
fuel. It does not alter the operation of these systems 
beyond their functional capabilities. Modification of the 
requirements of operability for these systems from the 
plant Technical Specifications does not create the 
possibility of a new accident.  

The requirements for CRAVS are being revised to immediately 
suspend movement of irradiated fuel if one CRAVS train 
becomes inoperable. This change does not have the 
potential to cause a new or different type of accident.  

The proposed amendment does not create the possibility of a 
new or different kind of accident than any previously 
evaluated.  

Does operation of the facility in accordance with the 
proposed amendment involve a significant reduction in the 
margin of safety? No.  

The assumptions and input used in the analysis are 
conservative as noted below. The design basis Fuel 
Handling Accidents and Weir Gate Drop have been defined to 
identify conservative conditions (concerning offsite power 
and single failure). The source term and radioactivity 
releases have been calculated pursuant to Regulatory Guide 
1.183 and with conservative assumptions concerning prior 
reactor operation. The control room atmospheric dispersion 
factors have been calculated with conservative assumptions 
associated with the release. The conservative assumptions 
and input noted above ensure that the radiation doses cited 
in this License Amendment Request are the upper bound to 
radiological consequences of a Fuel Handling Accident 
either in Containment or the Fuel Building and the Weir 
Gate Drop. The analyses show that there is a significant 
margin between the TEDE radiation doses calculated for the 
postulated Fuel Handling Accident and the Weir Gate Drop 
accident using the Alternative Source Term and the 
acceptance limits of 10 CFR 50.67 and Regulatory Guide 
1.183.  

The proposed change does not involve a significant 
reduction in the margin of safety.



ATTACHMENT 5 

Environmental Assessment/ 

Impact Statement



ENVIRONMENTAL ASSESSMENT!IMPACT STATEMENT

Pursuant to 10 CFR 51.22(b), an evaluation of this license 
amendment request has been performed to determine whether 
or not it meets the criteria for categorical exclusion set 
forth in 10 CFR 51.22(c) (9) of the regulations.  

Implementation of this amendment will have no adverse 
impact upon the Catawba units; neither will it contribute 
to any significant additional quantity or type of effluent 
being available for adverse environmental impact or 
personnel exposure. The change does not introduce any new 
effluents or significantly increase the quantities of 
existing effluents. As such, the change cannot 
significantly affect the types or amounts of any effluents 
that may be released offsite. The new consequences of the 
revised Fuel Handling Accident analysis remain well below 
the acceptance criteria specified in 10 CFR 50.67 and 
Regulatory Guide 1.183.  

It has been determined there is: 

1. No significant hazards consideration, 

2. No significant change in the types, or significant 
increase in the amounts, of any effluents that may be 
released offsite, and 

3. No significant increase in individual or cumulative 
occupational radiation exposures involved.  

Therefore, this amendment to the Catawba TS meets the 
criteria of 10 CFR 51.22(c) (9) for categorical exclusion 
from an environmental impact statement.



ATTACHMENT 6 

Fuel Assembly Isotopic Inventory 
Radiological Consequences of the 

Fuel Handling Accidents and Weir Gate Drop



Fuel Assembly Isotopic Inventory 
Radiological Consequences of the 

Fuel Handling Accidents and Weir Gate Drop 

Isotope Activity per Fuel Assembly (Ci)

1-130 

1-131 

1-132 

1-133 

1-134 

1-135 

1-136 

Kr-83m 

Kr-85 

Kr-85m 

Kr-87 

Kr-88 

Kr-89 

Xe-131m 

Xe-133 

Xe-133m 

Xe-135 

Xe-135m 

Xe-137 

Xe-138

2.32xl0+
4 

7.46xl0O+ 

1 1.0xl0+6 

1. 61x10+6 

1. 86Xi0+6 

1. 53xl0+
6 

7. 91xl0+
5 

1.25x10+5 

6.78xi0+
3 

2.80xi0+
5 

5. 76x10+
5 

8. 14x10+
5 

1. 05x10+
6 

3 .97xi0+
3 

1. 53xi0+
6 

4.71xl0I+4 

3 .36xi0+5 

2. 84x10+5 

1.46xi0+
6 

1. 51x10+6

Notes: 

1) The activities listed do not account for post shutdown decay time.  

2) These values were used directly for the analyses of radiological 
consequences of the Fuel Handling Accident. They were multiplied by 
7 for the analyses of the radiological consequences of the Weir Gate 
Drop.



ATTACHMENT 7 

Data Pertaining to the 
Control Room Atmospheric Dispersion Factor 

For Releases from the Unit Vent Stack



Data Pertaining to the 

Control Room Atmospheric Dispersion Factor 
For Releases from the Unit Vent Stack

Input Parameter and Dimension Value

Height of lower wind instrument 
Height of upper wind instrument 
Dimensions of wind speed data 
Minimum wind speed 
Wind direction window width 

Release type 
Release shape 

Release height 
Building cross section area 
Effluent vertical velocity 
Vent flow rate2 

Direction from intake to source 
Wind direction window 
Distance from source to intake 
Intake height 
Terrain elevation difference 

Surface roughness length 
Sector averaging constant 

Initial sigma y 
Initial sigma z

10 meters 
60 meters 
Miles / hour 
0.5 meters / sec 
900 

Ground 
Point source 

38 meters 
1592 meters

2 

0 meters / sec 
15.64 meters 3 / sec 

530 
80 - 980 
43.0 meters 
1.5 meters 
0 meters 

0.20 meters 
4.3 

0 
0

1) Meteorological data are being sent by computer diskette (in "zipped" 
form). Other input data for calculations with ARCON96 are attached.  

3) In the calculations of radiation dose, the control room X/Q for the 
unit vent stack taken corresponds to a unit vent flow rate of 15.64 
meters 3 / sec. There exists the potential for the unit vent stack 
flow rate to be essentially 0. This potential consists of unlikely 
scenarios involving maintenance activity on the unit vent stack to 
exhaust lines leading to it. It is determined that the effect of 
assuming a vent flow rate of 0 meters3 / sec would be insignificant.

Notes:



ATTACHMENT 8 

Data Pertaining to the Analyses of 
Radiological Consequences of the 

Fuel Handling Accidents and Weir Gate Drop



Data Pertaining to the Analyses of 
Radiological Consequences of the 

Fuel Handling Accidents and Weir Gate Drop

Inout Parameter Value

Data Pertaining to Isotopic Inventory Available for Release

Core Power Level 1 

Fuel Assembly Core Isotopic Inventory 

Number of Damaged Fuel Assemblies 

Decay time prior to initiating event 

Gap Fraction2 
1-131 
Other iodine radioisotopes 3 
Kr-85 
Other krypton and xenon radioisotopes 
Alkali metal (Cs, Rb) radioisotopes

3479 MW 
Cf. Attachment 6 

1 (FHA) 
7 (Weir Gate Drop) 

3 days (FHA) 
19.5 days (Weir Gate Drop) 

0.08 
0.05 
0.10 
0.05 
Not included3



Attachment 8, Continued

InDut Parameter

Data Pertaining to Release of Radioactivity from the Pool 4

Water Level 
Release Duration 

Iodine Chemical Form in the Pool 
Elemental 
Organic 

Pool Decontamination Factors 
Elemental iodine 
Organic iodine compounds 
Noble Gases 

Chemical Form of Iodine Released 
Elemental iodine 
Organic iodine compounds

Atmospheric Dispersion Factors (X/Q's)

EAB Atmospheric Dispersion Factor 
LPZ Atmospheric Dispersion Factor 5 

CR Atmospheric Dispersion Factor 6, 7 

Control Room and CRAVS Parameters 

Control Room Volume 
Delay Time to Start Standby CRAVS 
Trains 

Rate of unfiltered CR inleakage 
Before Standby CRAVS train starts 
After Standby CRAVS train starts 

Rate of CRAVS CR recirculation airflow 
Rate of CRAVS CR total airflow 

CRAVS filter efficencies5 
Elemental iodine removal 
Organic iodine removal

Control 
0 hr 

24 hr 
96 hr -

Room Occupancy Factors 
24 hr 
96 hr 

720 hr

4.78XI0-4 sec/meter 3 

6.85x10-
5 sec/meter

3 

1.74xi0-3 sec/meter
3

117,920 cu.ft.  
30 minutes 

</= 2100 CFM 
</= 100 CFM 

>/= 1500 CFM 
>/= 3500 CFM 

99% 
95% 

1.0 
0.6 
0.4

Value

23 feet 
2 hours 

99.85 % 
0.15 % 

500 
1 
1

57% 
43%



ATTACHMENT 8, Continued

Breathing Rates 

Control Room Breathing Rate 3.5xi0-4 meters 3 /sec 

Offsite Breathing Rate 
0 hr - 8 hr 3.5x10- 4 meters 3 /sec 

8 hr - 24 hr 1.8x10-4 meters 3 /sec 

24 hr - 720 hr 2.3x10-4 meters 3/sec 

Dose Conversion Factors 

Deep Dose Equivalent Federal Guidance Report 12 
Committed Dose Equivalent Federal Guidance Report 11 

Notes: 

1) The value for core power level includes a factor of 1.02 to count 
for uncertainty in calorimetric measurement. The rated core power 
is 3411 Mwth.  

2) Bromine radioisotopes are not included in the isotopic inventory 
available for the Fuel Handling Accident and Weir Gate Drop. The 
half life of the bromine radioisotopes are small compared to the 
lower bound value (3 days) for the decay time prior to the 
initiating event. With one exception, this is true of the daughter 
radioisotopes. The exception is Kr-85 the "grand daughter" of Br-85 
with a half-life of 10.756 years. However, the activity of Kr-85 
produced from decay of Br-85 and Br-85m is very small compared to 
the activity of Br-85.  

3) The isotopic inventory for the Fuel Handling Accident and Weir Gate 
Drop does not include alkali (Cs and Rb) radioisotopes. This is 
equivalent to assuming an infinite pool decontamination factor for 
these radioisotopes.  

4) The term "pool" denotes the Reactor Cavity for the Fuel Handling 
Accident in Containment and the Spent Fuel Pool for both the Fuel 
Handling Accident in the Fuel Building and the Weir Gate Drop.  

5) Only the value for 0 hr - 8 hr is given for the LPZ atmospheric 
dispersion factor (X/Q). Activity releases are taken to end at 2 
hours after the initiating event.  

6) Only the value for 0 hr - 2 hr is given for the control room 
atmospheric dispersion factor (X/Q). Activity releases are taken to 
end at 2 hours after the initiating event.  

7) For the Fuel Handling Accidents and the Weir Gate Drop, the release 
point is the unit vent stack. Other potential release points 
include the equipment hatch and Fuel Building. Of the above release



points, the unit vent stack is associated with the highest values 
for the control room X/Q.  

8) A failure resulting in loss of the operating CRAVS train is taken.  
Offsite power is assumed to be available. Under these conditions, 
operator action is required to start the redundant CRAVS train.  

9) No credit is taken for removal of noble gas radioisotopes by the 
CRAVS filters.



ATTACHMENT 9 

Administrative Controls 

Applicable to Movement of 

Non-recently Irradiated Fuel Assemblies



ADMINISTRATIVE CLOSURE CONTROLS DURING FUEL MOVEMENT 

Containment Building Closure: 

The following requirements shall be maintained to ensure 
defense-in-depth. Closure Controls are in effect whenever 
the affected Containment is open during operations within 
containment involving movement of non-recently irradiated 
fuel assemblies. The definition of an open containment 
penetration is a penetration that provides direct access 
from the containment atmosphere to the outside environment.  

1. The equipment necessary to implement containment closure 
shall be appropriately staged prior to maintaining any 
containment penetration open including airlock doors and 
the containment equipment hatch.  

2. Hoses and cables running through any open penetration, 
airlock, or equipment hatch should be configured to 
facilitate rapid removal in the event that containment 
closure is required.  

3. The containment personnel airlock (PAL) may be open 
provided the following conditions exist: 

a. One door in each airlock is capable of being 
closed.  

b. Hoses and cables running through the airlock shall 
employ a means to allow safe, quick disconnection 
or severance.  

c. The airlock door is not blocked in such a way that 
it cannot be expeditiously closed. Protective 
covers used to protect the seals/airlock doors or 
devices to keep the door open/supported do not 
violate this provision.  

d. Personnel are available with the responsibility for 
expeditious closure of at least one door on the PAL 
or closure of an appropriate temporary door 
following containment evacuation.  

4. The containment equipment hatch may be open provided the 
following conditions exist: 

a. The containment equipment hatch is capable of being 
closed or a temporary closure method is available 
and can be implemented.



b. Hoses and cables running through the equipment 
hatch shall employ a means to allow safe, quick 
disconnection or severance.  

c. The equipment hatch is not blocked in such a way 
that it cannot be expeditiously closed. Protective 
covers used to protect the seals/equipment hatch or 
devices to keep the hatch open/flange supported do 
not violate this provision.  

d. Necessary tools to install the equipment hatch 
flange and tighten at least four equipment hatch 
closure bolts are available or other methods to 
close the equipment hatch opening (i.e., restrict 
air flow out of the containment), such as an air 
curtain, are fabricated and staged at the work area 
along with the necessary installation tools.  

e. Sufficient number of personnel are available with 
the responsibility for expeditious closure of the 
containment equipment hatch opening following 
containment evacuation.  

5. Other containment penetrations may be open provided the 
following conditions exist: 

a. One valve in each open containment penetration is 

capable of being closed, or 
b. Other methods to close the open penetrations 

(i.e., restrict air flow out of the containment), 
such as a closure cover, shall be fabricated and 
available along with the necessary installation 
tools.  

c. Personnel are available with the responsibility 
for expeditious closure of open penetration(s) 
following a fuel handling accident inside 
containment.  

6. If containment closure would be hampered by an outage 
activity, compensatory actions will be developed.  

7. The Containment Purge system, with associated radiation 
release monitoring, will be available for the release 
path, whenever movement of irradiated fuel is in 
progress in the containment building and the equipment 
hatch is open. If for any reason this ventilation 
requirement can not be met, movement of fuel assemblies 
within the containment building shall be discontinued 
until the flow path(s) can be reestablished, the



equipment hatch closed, or a temporary cover is placed 
over the equipment hatch opening.  

8. Personnel responsible for Containment Building Closure 
shall be trained and knowledgeable in using the 
procedure for executing containment closure. Walkdowns 
should be considered to demonstrate the closure 
capability including compensatory actions in the event 
of loss of electrical power.  

Fuel Building Closure: 

The following requirements shall be maintained to ensure 
defense-in-depth. Closure Controls are in effect during 
operations within the fuel building involving movement of 
non-recently irradiated fuel assemblies.  

1. The fuel building doors shall be maintained closed 
except for normal entry and exit unless a designated 
person is available to close the open door(s) should a 
FHA occur within the fuel building.  

2. The fuel handling area ventilation system, with 
associated radiation release monitoring, will be 
available for the release flow path. If for any reason 
operation of the fuel handling area ventilation system 
flow path must be discontinued and the fuel building is 
open to the outside environment, fuel movement within 
the fuel building shall be discontinued until the flow 
path can be reestablished, or until the openings to the 
outside environment are closed.  

3. If fuel building closure would be hampered by an outage 
activity, compensatory actions will be developed.  

Control Room Area Ventilation System 

During movement of irradiated fuel assemblies, both Control 
Room Area Ventilation System outside air intakes should 
normally be open. If one intake is closed, movement of 
irradiated fuel assemblies will be suspended until the 
intake is reopened, it is confirmed that sufficient decay 
has occurred to reduce Control Room dose rates to below 
administrative limits, or other compensatory actions are 
established.


