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Dr. T.E. Murley = Janvary 17, 1992

Please note that a separate CECo response dated November 15, 1991 was
:rovidod for a RAlI from the Radlation Protection Branch, relative to the
evision 1 SGTR Report of Reference (a).

Please direct any questions you may have concerning this matter to

this office.
Respectfully,
rgumct K Shudt—
T.K. Schuster
Nuclear Licensing Administrator
cc: A. Hsig NRR
R. Pulsifzr-NRR
W. Kropp-Byron
S. Dupont-Braidwood
B. Clayton-RIII
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Attachment A

Response to NRC RAL for B/B SGTR Analys!s

Referentes:

1) "“Steam Generator Tube Rupture Analysis for Byron and Braldwood
Plants”, Commonwealth Edison Nuclear Fuel Services, Revision 1, March
1990

2) MWCAP 10698-P-A, "SGTR Analysis Mothodo\o?y to Determine the
Margin to Steam Generator Overfill", August 1987,

NRC Reguest #1:

Provide the basis for the Operator Action times assumed in the B/B
SGTR Analysis.
- Demonstrate times assumed in the over fi1] scenario
analysis are accurate
- Suggestion - could provide additional column of data to
existing table
- ldeally, testing of all licensed operators (80-100%) could
be used as a validation method

Qesponse #1:

The NRC Safety Evaluation Report (SER) for WCAP 10698-P-A states in
(Section D1), that each utility “have in place simulators and training
programs which provide the required assurance that the necz:iary actions and
times can be taken consistent with those assumed for the WCAP-10698 design
basis analysis”. This paragraph also states that "demonstration runs should
be performed to show that the accident can be mitigated within a period of
time compatible with overfill prevention... ... and to demonstrate that the
operator action times assumed in the analysis ara realictic", The SER
Conclusion (Enclosure 2) states"...we require that each plant referencing
WCAP-10698 demonstrate, using a plant-specific simulator and its' typical
control room staff, actions and times consistent with those assumed for the
WCAP-10698 design basis analysis.”

Nuclear Fuel Services (NFS) reviewed the CECo Production Training
Department (PTD) coperator training requirements for the design basis SGTR
simulator scenario, a4 determined they can adequately evaluate the operator
performance assumed in the NFS design basis SGTR analysis (Reference 1). Since
PTD coordinates both the B/B operator initial and requalification license
training, the CECo program will ensure that every operator is instructed on
the reference assumptions in the NS design basis SGTR analysis. Steam
Generator Tube Rupture scenarios will continue to be a part of the licensed
operator inttial and requalification training. These scenarios will be used
periodically to evaluate licensed operators' response as part of a larger
simulator training program, in a manner consistent with the changing needs of
such a program.
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Table |
SGTR Qverfil] Case Operator Action Times

Average
Operator Action  Assumed Time (min)  Measured Time (Min)
SG Isolation 16 10.5 Note 1
Establish RCS Cooldown ki 6.9
Establish RCS Depress. 4 0.3
ECCS Flow Term. 1 .
70 gpm Charging 1 |
RCS Letdown 4 3.6
Estabiish Final RCS Depress. 2 5 . Note ¢
Total Time 37 28.5

Note 1: Time at which operators would have isolated the steam
generator, but prevented b, simulator instructor to maintain design
basis sequence of events.

Note 2. Opirators used auxiliary pressurizer spray instead of PORV
2, assumed In analysis.



INLDZV22T 17

Table 2

SGTR Offsite Dose Case Operator Action Times

Operator Action

SG Isolation
RCS Cooldown
RCS Depress.

ECCS Flow Term,

Total Time

Assumed Time (min)

20

9

4

3 Note 2

36

Average

Measured Time (Min)
20 Note |

2.0

0.3

1.0

3.3

Note 1: The cperators would have isolated the steam generator
earlier, but were prevented by the simulator Instructor tc maintain
the design basis sequence of events

Note 2: ECCS fiow termination we: not explicitly modelled in the

analysis.




Tab'e 3 SGTR Qverfill Sequence of Events
& Assumed/Measured Operator Action Times

Sequence of Events Assumed Assumed Measured Measured
Operator Analysis Operator Simulator
Action Event Time Action Event Time
Interval (sec) Interval (sec)
(min) (min)

SGTR Initiates 0 0

Reactor Trip 337 359

Safety Injection 347 390

AFW Initiation 347 426

SG Isolation 16 960 10.5* 630*

RCS Cooidown 1.itiated 9 1500 6.9** 1398

RCS Cooldown Terminated 2479 1925

RCS Depressurization Initiated 4 29 0.3 1945

RCS Depressurization Terminated 2803 2207

ECCS Flow Terminated | 2863 1.1 2275

70 gpm Charging Inftiated | 2923 i 2340

RCS Letdown Initiated 3 3163 3.6 2555

2nd RCS Depressurization 2 3283 5.0 Note |

RCS Pressure < SG Pressure 3308 2855

Total Time (min) 31 88.1 *%¢ T TRRE 47,6 *%¢

* Time at which operators would have 1solated the steam
generator, but prevented by simulator instructor until 986
seconds to maintain desi;~ tasis sequence of events.

** Since 1solation was with eld until 986 seconds, cooldown
inftfation interval was 13//-986 which equals 6.9 minutes.

“** The simulator mode! is not meant to exactly replicate the
engineering analysis.

Note 1-The simulator measured {ime for the final RCS

depressurzation included both the operator action interval and
the depressurization time.
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Response to NRC RA] for B/B SGTR Analysis

NRC Request #2

A. Do the B/B procedures allow for Steam Generator sampling as an
alternative means for identification of the ruptured Steam Generator? How
long would 1t take to obtain a sample? - These questions apply only + . t!
Margir To Overfill Case.

Response #2
Part A

The Byron and Braldwood operating emergency pr~.edure EP-0 directs
the Operator to identify the ruptured Stean Generator rrom sequentially taken
indications. The decision to enter the Steam Generator Tube Rupture procedure
(EP-3) 15 contingent on indications, taken in sequence, firct from radiation
monitoring equipment, secondly from Steam Generator differential level
indications and last from sampling of the Steam Generator secondary inventory
for radioactivity.

Each of these tdentification method: can be addressed with respect to
the assumptions contained in the B/B SGTR report.

1) B/B SGTR analysis does not credit use of the Steam Jet Alr
Ejector and S/G Blowdown radiation monitors because they are not
Safety-Related. These monitors would typically be a very good,
first indication for operators of primary to secondary leakage
but are not credited under the SGTR design basis assurptions.
The Main Steam Line radiation monitors, which arz2 Safety-Related
Technical Specification monitors, are also avallable for first
indication for operators. One monitor per steamline 15 required
to be operable by "echnical Specification: while there is
typically 2 monitors functional per steam'ine. Either the Main
Steamline or S/G Blowdown radiation monitors may be used to
fdentify which Steam Generator 1s ruptured,

2) B/B SGTR analysis credits Steam Generato, Narrow Range level
indication as the primary identification of which Steam Generator
has the ruptured tube. Level Indication 's Safetv-Related.
Level provides direct indication of the parameters of interest.
For tube ruptures of lesser primarv to secondary leakage,
fdentification of the ruptured Steam Generator by the
differential Steam Generator level would become more difficult.
However , lower leakages pose far less of an overfill concern.
Tube ruptures of a lower primary to secondary leakage would
progress at a much lower rate and the Operator would have
sufficient time to respond. Procedures instruct Operators to
maintain the Steam Generator levels between 4% and 50% Narrow
Range by throttling Auxiliary Feedwater Flow as needed. Under
these long term conditions any appreciable primary to secondary
leakage would be detected by differing levels in the four Steam
Generators long before overfill conditions cc 'd be reached.
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