CHARLES H. CrUSH
Vice Pr 18!
Nuclear Energ

August 19, 1997

U. S. Nuclear Regulatory Commission
Washington, DC 20555

ATTENTION Document Control Desk

SUBJECT Calvert Cliffs Nuclear Power Plant
Unit Nos. | & 2; Docket Nos. 50-317 & 50-318
Response to Request for Additional Information: License Amendmert Request;
Change to Reactor Coolant System Flow Requirements to Allow Increased

21cam Generator Tube Plugging (TAC Nos, M97855 and M97856)

REFERENCES (a) Letter from Mr. C. H. Cruse (BGE) to NRC Document Contro! Desk.

dated January 31, 1997, License Amendment Request; Change to
Reactor Coolant System Flow Requiremenis to Allow Increased Steam
Generator Tul ¢ Plugging

Letter from Mr. A. W. Dromerick (NRC) to Mr. C. H. Cruse (BGE).
dated April 22, 1997, Request for Additional Information - Proposed
lechnical Specification Changes to Reactor Coolant System Flow Limit
Calvert Cliffs Nuclear Power Plant, Units | and 2 (i AC Nos. M97855
and M97856)

Letter from Mr. A. W. Dromerick (NRC) to Mr. C. H. Cruse (BGE)
dated June 9, 1997, Request for Additional Information - Proposed
l'echnical Specification Changes to Reactor Coolant System Flow Limit,
Calvert Cliffs Nuclear Power Plant, Units | and 2 (TAC Nos. M97855
and M97856)

By Reference (a), Ba'timore Gus and Electric Company submitted a license amendment request to the

Nuclear Regulatory Commission to support operation of Calvert Cliffs Units | and 2 wi up to

steam generator tutes plugged in each steam generator. By References (b) and (¢). the NR¢

I500

!:_‘\.)u'\_‘s!uf
adaitional information regarding the license amendment request. Attachments (1) and (2) provide

Baltimore Gas and Electric Con pany s «cironse to the questions posed in References (b) and (¢)

respectively
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Ihis additional information does not change the Significant Hazards Determnation presented in
Reference (a). Should you have further questions regarding this matter, we will be pleased to discuss

them with vou
Very truly yours
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STATE OF MAR/LAND
: TO WIT:
COUNTY OF CALVERT

|, Charles H. Cruse, being duly sworn, state that | am Vice President. Nuclear Energy Division,

Baltimore Gas and Electric Company (BGE), and that 1 am duly authorized to execute and file this

License Amendment Request on behalf of BGE. To the best of my knowledge and belief, the statements

contained in this document are true and correct. To the extent that these statements are not based on my

personal knowledge, they are based upon information provided by other BGE employees ard/or

consultants. Such information has been reviewed in accordance m:lv./c_ump‘m; prac

.

tige and [ be! eve it to
> S X
be reliable ’ /’* .

’

Subscribed and sworn before me, a Notary Public in and for the State ot Maryland and County
Lk'mL ;g \t» . ’ {hl\ i"? L} .,dL!) ”1 ‘L‘:,\:'.]t_{ - I ' ’\)Q-‘

_ ‘ : {
WITNESS my Hand and Notarial Seal , ‘

O A NNARL 2 b LW IAANS
Notary Publi
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My Commission Expires a—— W :
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Date

CHC/NH/dim

Attachments (1) Response to NRC Request for Additional Information dated April 22. 1997

(2) Response to NRC Request for Additional Information dated June S. 1997

R. S. Fleishman, Esquire H. J. Miller, NR(
). E. Silberg., Esquire Resident Inspector, NR(
Director, Project Directorate I-1. NR( R. 1. MclLean, DNR

A. W. Dromerick, NR( I.H. Walier, PS(




ATTACHMENT (1)

BALTIMORE GAS AND ELECTRIC COMPANY'S
RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION
DATED
APRIL 22, 1997

Calvert Cliffs Nuclear Power Plant
Units 1 & 2
August 19, 1997




ATTACHMENT (1)

BALTIMORE GAS AND ELECTRIC COMPANY'S
RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION
DATED APRIL 22, 1997

NRC Ques.iou No. 1

[he consequences of the following accidents must be assessed
NG tube /‘.’vllg"x'."hf from 800 to 2500 tubes per NCr

Steam Generator Tube Rupture (SGTR

Main Steam Line Break (MSLE

Loss-of<Coolant Accident LOCA

.’\'1‘\Alf rection

Seized Rotor Event

BGE Response
a. Steam Generator Tube Rupture

In Reference (1), Baltimore Gas and Electric Company (BGE) performed a qualitative evaluation

of the effects of the increased SG tube plugging limit to reach the conclusion that the acceptance
criteria for the SGTR Event would not be exceeded. Baltimore Gas and Electric ( ompany still
believes that the conclusions reached in these evaluations are valid; however, to demonstrate the

validity of these conclusions, BGE will re-analvze the SGTR Event quantitatively. It i, xpecied

that the re-analysis of this event will require approximately three to four months to complete

his re-analysis is not expected to affect the conclusions presented in Reference (1) for the

SGTR or any other Design Basis Event. The re-analysis will also include a determination of the

consequences of this event in terms of Control Room operator thyroid d- se, per 10 CFR Part 50
Appendix A, General Design Criter'a (GDC) 19

Main Steam Line Break (MSLB)
As discussed in Attachment (2), Paltimore Gas and Electric ¢ ampany \ arently re-analyzing
this event to ensure its consequences do not exceed the 10 CFR Part 100  aits for site boundar

dose or GDC-19 acceptance criteria for Control Room operator thyroid « se. It is expected that

\s analysis will require approximately three to four months to complete

Loss-of-Coolant Accident (LOCA)

he consequences of the LOCA are analyzed under the Maximum Hypothetical Accident
analysis in Section 14.24 of Calvert Cliffs Updated Final Safety Analysis Report In
Reference (1), BGE noted that no additional analyses or evaluations have been performed for the

Maximum Hypothetical Accident because plugging SG tubes does not affect the amount of

activity or release rates for this event. Therefore, the consequences presented in the | pdated
3

Final Safety Analysis Report remain unchanged

Control Element Assemblv (CEA) Ejection

As noted below in response to NRC Question No. 2. based on a qualitative evaluation of the
CEA Ejection Event, the consequences of this event would not be changed from those previously

submitted by BGE, and approved by the NR(




ATTACHMENT (1)

BALTIMORE GAS AND ELECTRIC COMPANY'S
RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION
DATED APRIL 22, 1997

Seized Rotor Event

In Reference (1), BGE re-analyzed the Seized Rotor Event. The resultant site boundary d ses |

this event were deturmined to be within the 10 CFR Part 100 guidelines. In Reference (3), BGI

provided the rasults of an cvaluation of the Seized Rotor Event, indicating that the GDC-19

limits for thyroid and whole tody dose are also met

NRC Question No. 2

) ] P 3 y 14 ' | ] ] |
Baltimore Gas and Electric Company must address whether the proposed additional plugging introdu

the possibility of a new or differ vt accideni than previously assessed, a reduction in

margin of safety. Specifically, the condition which is of concern to the staff is the overfill of th

which may be experienced in the tube rupture

! / ) / { s v\ } i ! ¢ fw
Baitimore Gas and Electric Company has performed a~cident analvses of the MSLD and the seized rotor
i1 response o a quest [ a qualialive
! i 3

ion from staff. the licensee indicated that they had performed

assessment of the impact of tube plugging on the rcd ejection and SGTR accidents

,
Based upon this

assessment, the licensee indicated that “the appropriate NRC acceptance criteria for each event were

- ] 3 I J y . l P s ]
met. Therefore, the analyses of record (including dose assessment) for these evenis were not revised

It appears inappropriate for BGE to conclude that, because they determine that the doses are within th

14

staff s acceptance criteria, a revised dose analvsis need not be submitted for the siaff's review and
approval. By that assumption, is the licensee inferring that ihe analyses for which they are s

y are submitiing
revised assessments exceed the staff's dose criteria If the licensee concluded that the ¢ onsequences of

J 4 ¢ | ' ] ] o . ‘u '35 ] } ) { N 14 ) ’ y )
the SGTR and the rod ejection were greaier than that Previousiy assumed then they would have an

unreviewed sajeh question and the licensee would be required | nave those analvses reviewed and

_;[r\/rr,r\.‘ 0 ["l( stall

y

The requirement for additional analyses is necessary because the additionai plugging would result

mcrease in the guantiry of primary coolant released to the faulted SG in the event of an SG

" A[\‘
1.3 g ) y } ) 25,
ncrease would resuil in additionai releases from the faulted SG In addition DECause morse

piugged. the heat removal ¢ apability of eacat SG is diminished. Conseguently. it will take lon
"

fauited SCr to be isolated and for the imtact SG to remove the decan heat from the ¢

M1, since heat removal capability is decreased, tne time io remove decay /

weal

evaluations Conseguentiy, steam releas om ooth SUs are likely |
evaluations

cident, BGE must oddress whet
r quantity of fuel melting or in a greater guantity of fuel rod icti experi

} » , . 5 M L 1 / - 3 ’ .
does then the consequences would be increased above thosi Sy anaivzed in unreviewed safen
ques ion would exist. Ine licensee would have t CASSESS e FIsue and onsit

€ CONnsequence

would need I ,"\ rform a confirmatory analysis and ssue a safety evaluati
consequences [ arod ejection accident remain accepia in the aaditiona

BGE Response
In Referenc | ) J icluded that the acceplanc

evaluations o




ATTACHMENT (1)

BALTIMORE GAS AND ELECTRIC COMPANY'S
RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION
DATED APRIL 22, 1997

As discussed in response to Question No. | above, the SGTR Event will be re-analvzed quantitatively, It

Is expected that the re-analysis of this event will require approximately three to four months to ¢

omplete
This re-analysis is not expected to affect the conclusions presented in Reference (1) for the SGTR or any

other Design Basis Event

Regarding the CEA Ejection Event, in Reference (1) BGE summarized a qualitative evaluation to reach

the conclusion that the margin to the ..mit on the total average enthalpy of the hottest fuel pellet was
adequate to accommodate the slight increase in coolant core exit temperature, therefore, fuel failure

would not occur as a result of the CEA E sction Event. The following discussion provides additional

detail to support our conclusions that increasing the tube plugging limit to 2500 tubes per SG will not

result in a greater quantity of fuel melting or in a greater quantity of fuel rods that experience gap
releases during the CEA Ejection Event

Does the additional tube plugging result in a greater quantity of fuel melting

'he analyses of record for the Hot Zero Power (HZP) and Hot Full Power (HFP) CEA Ejection

Event are documented in References (4) and (5) respectively. These analyses ~alculate a peak

rod average enthalpy of less than 200 cal/gm (HZP) and 185 cal gm (HFP). The NR(
acceptance limit for fuel melt is 280 cal/gm. Therefore, these analyses demonstrate that no fuel

melting occurs

I'he generic core physics data used in the References (4) and (5) analyses were reviewed and

found to rema. . applicable to the operating conditions under reduced Reactor Coolant System
(RCS) flow. Two of these generic physics parametors (ejected CEA worth and peak) are overly
conservative. it is judged t!at the conservatism in these parameters more than offset the slight

adverse effect of reduced RCS flow on the peak rod enthalpy for the transient. In addition, since

the CEA Ejection transient is quite rapid (reactor trip occurs in less than five seconds), the core

transient is not affected by the changes to SG heat transfer characteristics caused by SG tube
plugging. Therefore, the reduced RCS flow and SG tube plugging will not increase the peak rod

enthalpy for this event. Since the peak rod enthalpy will not increase, t’.e higher tube plugging

limit will not result in a greater quantity of fuel melting

Does the additional tube plugging resuit in a greater quantity of fuel rods which experience gap

releases

I'he analyses of record for the HZP and HFP CEA Ejection analyses determine that the fuel rods
will not experience gap releases based on a fuel failure criterion of 200 cal/gm During review

of the HZP analysis of record (Reference 2) the NRC staff stated in Reference (6) that BGI
a fuel failure criterion that was not acceptable to the staff, and when

used

[, this 1s the case, the stafl

assumes 0% as the amount of failed fuel. Reference (6) requested that BGE confirm that the
dose consequences are acceptable when using a fuel failure rate of 10 Baltimore Gas and
Electric Company performed a dose assessment for the HZP CEA Ejection Event to demonstrate
the results are well within the 10 CFR Part 100 guidelines when using a fuel faily
(Reference 7). The NRC has reviewed and approved BGE's assessment (Reference
concluded that “the 10% failed fuel amount represents a conservative failec

CEA Ejection accidents




ATTACHMENT (1)

BALTIMORE GAS AND ELECTRIC COMPANY'S
RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION
DATED APRIL 22, 1997

As discussed above, the generic core physics data ‘ised in the analyses of

recoru re..aain
applicable to the low RCS flow condition

['wo of these generic physics parameters (ejected
CEA worth and peak) are overly conservative. It is ju iged that the conservati.m i these
parameters more than offset the slight adverse effect of reduced RCS flow on the peak rod

enthalpy for the transient. In addition, the core transient is not affected by changes to SG heat
transter characteristics. Therefore, the reduced RCS flow and SG tube plugging will not

L ingrease
the peak rod enthalpy for this event. Since the peak rod enthalpy will not increase, and since

10% represents a conservative failed fuel estimate for CEA Ejection accidents, the higher tube

plugging limit will not result in a greater quantity of fuel rods that experience gap releases

In addition  the fuel failure assumption of 10% used in Reference (7), the following assumptions were

iso made to, the HZP CEA Ejection dose calculation

a 25% of the iodines and 100% of the noble gases generated in the failed fuel are released to the

containment

All of the iodines and noble gases in the gap area are uniformly dispersed 1n the containment

50% of the dispersed iodines become airborne

I'he maximum containment leakage is 0.2% of the containment volume for the first 24

drs

I'he exclusion area boundary atmospheric dispersion factor is 1.8F-4 s/m

I'hese assumptions resulted in reported doses of 50 rem thyroid and 1.5 rem whole body. which are well

within the 10 CFR Part 100 guidelines (i.e., less than 25% of the guidelines) Therefore, the NR(

icceptance criteria for this event are met. These assumptions are also anplicable to *the HFP CEA
i jection Event

None of the above assumptions are affected by reduction of RCS flow due to increasing SG tube

plugging. Therefore, since tube plugging does not result in a greater quantity of fuel rods that experience

)

gap releases, and since all other assumptions of Reference (7) remain valid, the consequences of the CEA
Ejection Event will not increase
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ATTACHMENT (1)

BALTIMORE GAS AND ELECTRIC COMPANY'S
RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION
DATED APRIL 22, 1997

Letter from Mr, A. E. Lundvall, Jr. (BGE) to Mr. R. A. Clark (NRC). dated
October 15, 1982, “Amendment to Operating License DPR-69; Fifth Cvcle

License Application’

Letter from Mr. S. A. Mc¢cNeil (NRC) to Mr. J. A, Tiernan (BGE)
March 12, 1987, “Request for Additional Information

dated

Letter from Mr. J. A. Tiernan (BGE) to NRC Document Contre d:
March 27, 1987, “Unit 2 Cycle 8 Reload Request for Additional Information

Letter from Mr. S. A. M¢Neil (NRC) to Mr. J. A
June 30, 1987,

lernan (BGE), dated
Revised Safety Evaluation Supporting Amendment No. 108
Facility Operating License No. DPR-69




ATTACHMENT (2)

BALTIMORE GAS AND ELECTRIC COMPANY
RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION
DATED
JUNE 9, 1997

Calvert Cliffs Nuclear Power Plant
Units 1 & 2
August 19, 1997




ATTACHMENT 2)

BALTIMORE GAS AND ELECTRIC COMPANY
RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION
DATED JUNE 9, 1997

NRC Question No, 1

n }

Please provide a basis for the three-second delay of loss-of-offsite 1

0 power (LOOP) assumed in
«*. 1m line break (MSLB) analvses described in the amendment re quest. The original sul
that this assumption represents a change in the Calvert Cliffs licensing basis methodol
1ot justified by Zalvert Cliffs licensing p lent.  The response to this question

1997 submittal indicated that Baltimo as and Electric Company (BGE) knows
licensee whose approved MSLB analvses include an assumed delay in LOOP. ic. th
justified by precedent for any plant MSLB licensing analvses. The re sponse also
analogy between the delav all d for certain Combustion Engineering Svstem 80 pi
analyses and using this assumption jor Caivert Cliffs MSLB analvses. There sufficient dissimilariny
between these two events that we do not find this Justification table at th fimi Us¢ onsisient

with the guidance given in Standard Review Plan 1515 is one v to justify the LOOP dela

aceée]

wsumption. That guidance states

l\\“l?.’,".’; NS A I !i/l ‘J 158 of offs we? J’i.i‘ d"’.’: me « /;‘ vh wld be made t \[.'h/b then
effects on the consequences of the u..ident. A loss of offsite power may occur simultaneoush

with the pipe break, or during the accident, or offsite power mav not be lost inalvses should
De made 1o determine the most conservative dassumpiuion approprig o the particuiar plant

design. 1 he anaiyses should take account of the effect that | power has on reactor

coolant pump and main feedwater pump trips and on the init of auxitiary feedwater flow

and the effecis 1 the sequence of events for these accidents

Experience would indice I, I} the sensitivity study described in the guidance were performed a
J § .pe v . 4 / . | ] { ' " 4 >
LOOQP occuwrring simultaneously with the pipe break would likely be identified as the most conservative

assumprnion for departure from nucleate boiling (DNB)-related criteria

4s identified i e original subminal, a change i LOQOP assumption (including the
identifving the w case) represent: a model chan; As may be inferred from Standard
(5.1.5 guidance, the change could offect al ects of the model and
Therefore, the entire model, and its performance f applicable criteria, must be reviewe

HS caicuiaied scena

]
approval inother criterion that must be exp

acHily addressed in caiculati with the model is

temperature overpressure which Ot CCl wWith primary system
repressurizatior { OLOZY must ais

58 containmerd ¢

BGE Response

As noted in Reference (1) imilar assumption has been approved for the Seized R
Combustion Engineering System 80 plants. To the

1
| 1
i

best wur knowledge, BGE would have beer
first licensee to request NRC approval of a time de

¢lay between the r trip and the resultant LOOP
for the MSLB. However, to expedi

€ react
edite review and approval of this |

license amendment, BGE will
the MSLB analysis presented in Reference (1). The revised analysis will assume a LOOP

with the reactor trip, i.e., without the three-secoi.d delay discussed above. The analysis

consequences of this 100 site boundary dose lin

stance criteria for Conts . 1 operator thyroic . It

accey 1s expected that this ana

approximately three t




ATTACHMENT 2)
: BALTIMORE GAS AND ELECTRIC COMPANY

RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION
DATED JUNE 9, 1997

NRC Question No, 2

Sseverai places in the iprit 16, 19 Subm {1 e thal a positive moderator e mperature coefficient
(M1 was wused in the analyvses, and refer 1o a { h 28 1996 letter Refe rence 4)
its use. What MTC value was approved? If so. is the

as justification for
i/ i /

value used in the analyses the same as the one that
W Yo / ." ’ A | } neine tc1l f 1} ", : / ) that th ' (1 y
as approves (] nol aar s the Lcensing status of the analvsis value Is that the reason for
Reference 47 Discuss use of the positive MTC in analyses and how a onservative MTC is used for all
mahusec (including anticinated transient without sevam [4TWS]

: !

BGE Response

In Reference (2) BGE requested that the maximum allowed positive full power MTC in the Technical
Specifications be reducea from +0.3 x 10™ Ap/°F to +0.15 x 10™ Ap/°F. Reference (3) provided BGE’s
response to questions asked by the NRC during the review of the License Amendment Request to re

duce
the maximum allowed positive full power MT(

Although the  echnical Specification change has not yet been apy

proved, BGE has incorporated the more
restricive me« umum allowed full power MTC (+0.15 x 10™ Ap/“F) in the analysis for the Calvert Cliffs
Design Basis Events, where appropriate. By using this MTC value in the Design Basis Event analyses of
Reference (1), BGE demonstrated acceptable resuits for these analvses. and will not be

required to re-
analyze these events when the Technical Specification char ge to reduce the full power MTC is approved

lhe MTC is measured during the initial stan-up after refueling and verified to be within acceptable
g t &

limits. Current administrative controls require the full power MTC to be less than +0.15 x 10™ \p/“l
The full power MTC then decreases during the

maximum positive full power MTC of +0.15 x 10™

course of reactor operation l'herefore, use of a

Ao/°F in the Design Basis Event safety analyses is
conservative. Baltimore Gas and Electric Company does not intend to conduct a rey 1sed ATWS analysis
} . J

with a more positive MTC. Anticipated transient without scram is not a Design Basis Event for Calvert

Chitfs, and an ATWS analysis has not previously been performed for Calvert Cliffs using the maximum

positive MTC allowed by the Technical Specifications. Please refer to Reference (3) for more details of
this subject

References ‘ Letter from Mr. C. H. Cruse (BGE) to NRC Document Control Desk. dated
January 31, 1997, License Amendment Request; Change to Reactor Coolant

£
System Flow Requirements to Allow increased Steam Generator [ube Plu

gging
Letter from Mr. C. H. Cruse (BGE) to NRC Document Control Desk. dated
March 28, 1996, License Amendment Request: Change to Moderator Temperature
Coefficient

Letter from Mr. C. H. Cruse (BGF) to NRC Document Control Desk, dated

(SR VGl
July 31, 1997, Response to Request for Additional Information Regarding the
lechnical Specification Change to the Moderator Femperature Coefficient (TAC(
Nos. M95181 and M95182




