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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20556

JAN 30 1981
Docket Nos. 50-269, 270, 289, 302,
312, 313 and 346
FACILITIES: OCONEE 1, 2, and 3; THREE MILE ISLAND 1; RANCHO SECO 1;
ARKANSAS NUCLEAR ONE, UNIT 1; DAVIS-BESSE 1; and CRYSTAL-
RIVER 3 | | |
LICENSEES: BABCOCK AND WILCOX REACTOR OWNER GROUP - DUKE POWER COMPANY

METROPOLITAN EDISON CO., SACRAMENTO MUNICIPAL UTILITY
DISTRICT, ARKANSAS POWER-AND LIGHT CO., TOLEDO EDISON CO.,
and FLORIDA POWER CORPORATION

SUBJECT: SUMMARY OF MEETING WITH THE B&W OWNERS GROUP CONCERNING THE
ABNORMAL TRANSIENT OPERATING GUIDELINES (ATOG) PROGRAM AND.
TMI ACTION ITEM.IT.K.3.30 SMALL BREAK LOSS-OF-COOLANT ACCIDENT
MODELS (DECEMBER 16, 1980) ' o ‘

The purpose of the meeting was to continue discussions on the ATOG program for

B&W reactors and to provide the Owners Group with a Tist of concerns in responding
to the TMI Action Item II.K.3.30. A list of attendees is provided in Enclosure 1.
The meeting agenda is provided in Enclosure 2. ’ R

Summary on ATOG Program

The staff stressed the point that the ANO-1 submittal needs to be suitable for a
generic review of the ATOG program. In addition the TMI Action Plan scheduled is
not changeable and the January 1, 1981 date for the formal submittal is to be met.
The PTRB is currently drafting a set of guidelines to address the procedures and
methodology for the vendor programs in response to TMI Action Plan Item I.C.1 and
would 1ike to incorporate the Owners Group. ATOG program in the draft. A March 1
date is tentatively planned for the draft release.

The Owners Group has indicated that they would use 10CFR 50.59 to implement the
ATOG program and are not particularly concerned as to what we actually review.
Questions generated on the ANO-1 submittal should be addressed to ANO-T or to
all the Ticensees. '

The ANO-1 draft ATOG program will be formally submitted, with a schedule for
completion of the final report, on January 1, 1981 as required.* It will be noted
that the draft is very much preliminary and that there is no guarantee the sub-
stantial changes will not be made in the final report. In addition it will be noted
that Inadequate Core Cooling will be added to the ATOG program. , :

A formal presentation on the ATOG program was made by J. J. Kelly of B&W. The
slides are provided in Enclosure 3.

* Fach licensee will reference the ANO-1 submittal and supply a schedule._

® 4 .
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Summary for II.K.3.30

- The staff identified the f0110w1ng nine areas of concern wh1ch shou]d be addressed
by the Owners Group in future submittals:

1.

Need to ver1fy the current non- -~condensible model and the conservatism
of the condensation heat transfer rate in the steam generator.

Need to verify the non-equ111br1um model and to Just1fy that the amount
of ECCS water 1nJected is conservative. _

Need to discuss the pressur1zer mode1 and the effects of a non-equilibrium
model.

Need to -address the format1on of a steam bubble in the hot leg "candy cane".
(Is it a real or ca]cu]ated phenomenon?) Experimental ver1f1cat1on be11eved

necessary.

. The staff indicated that a mechanistic model of the steam generator heat

transfer should be developed. A best estimate or verified conservative
model wou]d be -acceptable.

As part of the additional systems verification needed the f011ow1ng Semiscale -
and LOFT tests should be cons1dered Semiscale S-07-10D, LOFT L3-1, L3-5
and L3-6. '

The overall thermal- -hydraulic behav1or:of the core during uncovery should
be verified against applicable exper1menta1 data, part1cu1ar1y the recent
ORNL data.

The 1nf1uencevof metal heat on the system pressure response, particu]ar]y
on the time of ECCS injection was identified as an area of concern-and should
be shown to be properly cons1dered in the ana1ys1s models.

_The break flow model needs to be- confirmed. The use of combined models

with various discharge coefficients applied to them needs to be compared to
a best estimate model to demonstrate conservatisms.

- A discussion of the impact of reactor coolant pump pperat1ons was held. The staff
identified their present thinking regarding acceptance criteria for a1low1ng ‘manual
pump trip.

1.

If the operaton is allowed to trip’the'pumps_manua11y; the criteria of

- 10CFR '50.46 must be met using an acceptable model (Appendix K model with

a best estimate verification analysis of LOFT L3-6) assuming RCP trip
at 10 minutes or at the specified criteria, whichever is longer.

If pump trip is required in less than.10 minutes, using the Appendix K
analysis model, then a best estimate ana]ys1s with pump. trip assumed at
worst time into the event must result in acceptab]e consequences.

A minimum acceptable time for operator actlon will have to be identified

- and Justlfled
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A schedu]e and work scope for the I11.K.3.30 item is to be subm1tted by January

30, 1981.

.Edward D. Throm

Reactor Systems Branch

Division of Systems Integrat1on
Enclosures:

1. Attendance. List
2. Meeting Agenda
3. ATOG Slides
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ENCLOSURE 2

B&W OWNERS GROUP
MEETING WITH NRC

TMI-2 & ATOG
SUBCOMMITTEES

December 16, 1980

Tuesday, December 16, 1980 (P 110 — 8:30)

TMI Action Plant Item I.C.l (Short Term Accident & Procedures Review)

1.

2.

1.

2.

Inadequate Core Cooling Guidelines

Transients and Accidents

TMI Action Plan Item II.K.3.30 (SB LOCA Methods)

Introduction

Discussion Qf'work to address NRC expectations in the following areas:

- Areas of the model which will be upgraded

Areas of thé~mode1 which will be further jﬁstified
- Test data which will be'uéed

Owners Caucus

Scope and schedule for completion of the above.



ATOG Objective

Simplify operator problem of identifying

and treating abnormal transients = .-

%0C07D VT

.:if_

'



~ Closing the loop




- Methodology
- Event trees
:“ o Analysis
Design basis /expected p|ant 'response |
Simulation -

. Operator feedback‘

[ 0 ¥ . .



Event Trees

[}Pvurﬁpose ' Systema’ucal\y determine various p\ant

conditions which can evolve fo\\owmg
a postu\ated initiating event |
~ Assumptions Initial conditions R

-'Equipmen't_ failures -
Operator action




1 .
i . . .
. . : .
. 4 K .
4

~ Transients Selected
- for
Gurdehne Preparatlon

- -

- ® Increase in heat removal by secondary .
system -

- ® Small steam leaks
° -EXCessive' 'feed-Wate‘r'row
9 Decrease Ith heat removal by secondary
| system - | |
e Loss of feedwater |
'® Loss of station power
- ©® Decrease in reactor coolant inventory |
® Steam generator tube rupture
|nadequate core coolmg
o Loss of coolant



Event tree boundmg assumptmns

o Initial condntuons |

- —Power range.

- —No equipment tagged out.
—Equilibrium core.

 Equipment failures
—Consequential failures.
‘—Non-safety system components only
- —Active failures only.

| ,' Operator action

- —Will be given the opportumty to act when required by procedure.
—His actions can be correct, incorrect or fallure to act. »
—Errors will not be random.

- —Actions, including mistakes, will be complete wuthm a system
—No artificial time constraints. |

® Prior plant transient experience



' ‘Analysis

Purpose: Realistically portray expected plant respoh‘s‘e - '
‘Analyze: Design success path
Al single failure paths _
-D|scuss subsequent failures: '
@

~Verify LOCA paths covered in small break
gu1de|mes



De.@agn Basm/Expected
- Plant Response -

® COmmunication between designer and ope’ratbf
© Supports o’peratOr action portion of guidelines

-

. @ Wr-i't-tén"f‘O-_f _o-perator uunde,rstand,ing '



Training Simulator .

| - ® Test various methdds'of-.' |
~ approach to guidelines

~ ® Verify final product

- ® Train operator R



- QOperator Feedback -

© Detailed review of event trees

© Input to _gui_deline format o .

| }@ Plant walk throughA o

@ Training
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Part . Orgamzatlon

SECTION |, Immedlate actlons '

{

| SECTI-ON II Vital system status verlflcatlon

 SECTION 1II.

“A. Treatment of Iack of adequate subcoolmg
margin | |

- B. Treatment of lack of prlmary to secondary
heat transfer | |

' C. T’reatment of too much primary to
~secondary heat transfer

D. Follow up actions for OTSG Tube rupture

- COOLDOWN PROCEDURES
e Large LOCA S
e Normal
o Saturated RCS
® HPI cooling
e Solid water cooldown



Part Il. Organization

‘VOLUME 1 Fundamentals of reactor control
for abnormal transients -

| A 'Heat. transfer B

- | B. Use of P-T diagram -

C. Abnormal transient diagnosis and

~ mitigation | |

D. Backup cooling methods
'E. Best methods of equrpment operatron
F Stabllity determmatlon

VOLUM'E 2: Appe‘ndiees - Selected transients
| A. Excessivefeedwater

B. Loss of feedwater
C. Steam generator tube rupture
1 D. Loss of off- site power

E. Small steam line break -
F. LOCA |
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ATOG Full Scale Display
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