
A
!e r.n Yg*

%, UNITED STATES
'' 8 NUCLEAR REGULATORY COMMISSIONo

g j WASHINGTON, D. C. 20555

'% . . . . . #' September 24, 1980

'

D cket No. 50-289

3
Mr. R. C. Arnold
Senior Vice President
Metropolitan Edison Conpany
100 Interpace Parkwasy
Parsippany, New Jersey 07054

De3r t'r. Arnr R

SUBJECT: LESSONS LEARNED SHORT-TERM REQUIREMENT 2.1.3.b " INSTRUMENTATION
FOR DETECTION OF INADEQUATE CORE COOLING - ADDITIONAL INFORMATION"

The subject item was identified to be reviewed prior to implementation as a
Category "B" item of the requirements of "TMI-1 Lessons Learned Task Force
Report and Short-Term Recommendations", NUREG-0578.

We understand from the licensees of B&W reactors that B&W has sent to the
Bau Owners a report titled "Evcluation of Instrumentation to Detect Inade-
quate Core Cooling". We have reviewed this report. This report concludes
that existing instrumentation adequately satisfies the intended purpose of
detecting and responding to inadequate core cooling. However, our review and
evaluation concludes that there are najor concerns with the conclusions of
this report on this subject. Particularly, we believe that there has been

; insufficient effort to develor a level measurement system which is sufficiently
I accurate i.c pro <ia. u sucut cac.ite m . % of the approacl, to inadequate

. core cooling.
~

| Our evaluation (enclosed) provides the current NRC position on this subject.
Therefore, we require that you develop such an instrumentation system. The
acceptance criteria of this instrumentation system is clarified in our letter
to you dated September 5,1980.

! We request that you provide within 30 days of receipt of this letter your
j commitment to develop such an instrumentation system.

incerely,

h *
.

s'en ut, i tbr
Division of{.icensing
Office of Nuclear Reactor Regulation

Enclosure:
NRC Staff Evaluation
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See next page
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Walter W. Cohen, Consumer Advocate Dr. Linda W. LittleDepartment of Justice
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John E. Minnich, Chairman Pennsylvania Public Utilities Com.
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Front and Market Streets
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Jordan D. Cunningham, Esq.Harrisburg, Pennsylvania 17101 Fox, Farr and Cunningham
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'

IBureau of Radiation Protection R.D. 3; Box 3521
Department of Environmental' Resources Etters, Pennsylvania 17319
P; 0. Box 2063

Harrisburg, Pennsylvania 17120 Karin W. Carter, Esq.
505' Executive. House

5 Mr. G. P. Miller P. O. Box-2357
Mr. R. F. Wilson Harrisburg, Pennsylvania 17120-
Mr. J. J. Barton
Metropolitan Edison Company Honorable Mark Cohen
P. O. Box 480 .
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G: F. Trowbridge, Esq. Dauphin County Office Emergency
Shaw, Pittman, Potts &'Trowbridge Preparedness
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,
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! Mr. E. G. Wallace

Licensing Manager Department of Environmental Resources
| GPU Service Corporation ATTN: Director, Office of Radiological
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U.~S. Environmental Protection Agency
Miss Mary V. Southard, Chairman Crystal Mall *2
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* Ivan W. Smith, Esq.
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P. O. Box 480 Suite 513
Middletown, Pennsylvania 17057 Senate Gressette Building

Columbia, South Carolina 292023
| Mr. W. E. Potts

Radiologict.1 Controls Manager, TMI-l . ..

Metropolitan Edison Company
!
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| Director, TMI-2
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Enclosure

~:

NRC STAFF EVALUATION

OF

BABC0CK AND WILC0X POSITION
A

REGARDING

ADDITIONAL INSTRUMENTATION FOR DETECTION

OF INADEQUATE CORE COOLING FOR B&W
REACTORS

Introduction

The staff has reviewed information submitted by Babcock and Wilcox (B&W) plant

owners in response to the short-term lessons learned item 2.1.3(b) of NUREG-0578(R-1)
and the subsequent clarification letter issued by the staff (R-2). -The staff
position and clarification as presented in R-2 follows:

'

_Pos ition
'

Licensees shall provide a description of any additional instrumentation or controls
(primary or backup) proposed for the plant to supplement those devices cited in the
preceding section giving an unambiguous; easy-to-interpret indication of inadequate

'

core cooling. A description of the functional design requirements for the system
shall also be included. A description of the procedures to be used with the
proposed equipment, the analysis used in developing these procedures, and a schedule
for installing the equipment shall be provided.

Clarification
'

:

1. Design of new instrumentation should provide an unambiguous indication of
inadequate core cooling. This may require new measurements to or a synthesis
of existing measurements which meet safety-grade criteria.

>

2.
The evaluation is -to include reactor water level indication.

;

3.
A commitment to provid'e the necessary analysis and to study advantages of
various instruments to monitor water level and core cooling is required in
the response to the September 13,1979. l etter.

l

i
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| 4. The indication of inadequate core cooling must be unambiguous, in that, it
should have the following properties:

I

a) it must indicate the existence of inadequate core cooling caused by
various phenomena (i.e., high void fraction pumped flow as well as stagnant

I* boil off).
|
t

| b) it must not erroneously indicate inadequate core cooling because of the

presence of an unrelated phencmenon.

i
5. The indication must give advanced warning of the approach of inadequate core

!

cooling.'

6. The indication must cover the-full range from nomal operation to complete
core uncovering. For example, if water level is chosen as the unambiguous
indication, then the range of the instrument-(or instruments) must cover
the full range from nonnal water level to the bottom of the core.

|
The staff review to date is based on- the information provided in References R-3.

and R-4, which are the B&W-developed positions based on- their evaluation. Reference

R-4 is a report which was sent to the B&W Owners Group-in April 1980 and the primary

conclusions, i.e., existing instrumentatio.n is adequate for detection of inadequate
'

core cooling, has been endorsed by each of the B&W reactor licensees. These

positions developed in R-4 and in individual-licensees' responses to Lessons

Learned Requirement 2.1.3.b can be sumarized as follows:

1. An_ advance warning of the. approach of inadequate core -cooling is provided by-
existing instrumentation which indicates a loss of subcooling in the hot leg.'

|
'

2. An unambiguous indication of the existence of inadequate core cooling is
# provided by the incore themocouples and the hot leg RTDs. ,

'3. ' Additional instrumentation concepts considered fail to meet at least one of j

the criteria established by References R-1 and R-2. |
l

4., Additional instrumentation.is not needed since necessary operator actions for |
1
1-management of the accident will be taken-based on existing indicators.

.
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Staff Conclusions<

The staff views concerning the cited positions and supporting submittals follow:

1. Advance Warning - The staff does not agree that an indication of loss of hot
leg subcooling provides advance warning of inadequate core cooling. While

loss of subcooling is a useful early alert, it will also occur for severe
overcooling transit.ts which do not threaten core uncovery leading to inadequate
core cooling.

The staff considers the core to be in a state of inadequate core cooling whenever
the two phase froth level falls below the top of the core and the core heatup
is well in excess of conditions that have been predicted for calculated small

| break scenarios for which some core uncovery with successful recovery from

the accident have been predicted. Possible indicators of such a condition
are core exit superheat temperature and/or the rate of coolant loss or level
drop prior to core uncovery and the extent and duration of uncovery.

|

Instrumentation to provide advanced warning of this condition must indicate
a loss of primary coolant inventory by level or other means after loss of

:

subcooling has occurred. The time available for corrective action and/or
interpretation of the scenario while the system is being depleted of coolant
above the top of the core would be significant i comparison to the tire
from the start of inadequate core cooling until core damage occurs. While

we recognir.e the difficulties inherent in the development of a highly accurate-
level indicating system, the referenced reports do not provide evidence of any

|
substantial effort to develop and calibrate a system which is sufficiently accurat.
to provide an unambiguous indication of coolant loss that would serve as a
valuable advance warning to the operator. In fact, a staff review of available
LOFT and Semiscale data during large and small break loss of coolant tests-

i

(L1-4, L3-1, L3-2, S-07-10, S-06-4, S-SB-Plc, S-5B-P7, S-SB-2A) and comparison
to calculated values of measurable parameters (e.g. , differential pressure) .

lead the staff to believe that correlation of measurable parameters to the
advent of inadequate core cooling is feasible.

i

| 2. ICC Indicators - The staff agrees that core exit thermocouples can provide
evidence that inadequate core cooling is occurring. However, plans and criteria

i for qualification of this instrumentation for post-accident conditions need to
be addressed if the core ex't thermocouples are to be included in the final

i system.
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3. The-staff agrees that the- individual methods considered in the ureferenced reports-
appear to be deficient in one or more of the criteria of the staff position.
However, combinations of the methods do provide the information required for a
system which has the potential to satisfy the staff-criteria. It is probable
that additional data processing and display equipment would be needed to aid>

in the interpretation of the available information through appropriate correla-
tions or' by integration of necessary data. For-example, an acceptable level

measurement system-above the core coupled.with in-core thermocouple data-

properly correlated in terms of level or equivalent condition of core uncovery
could be displayed in a manner to satisfy the full range indication criterion.

4. The staff finds.the position that additional instrumentation is not needed'
because necessary operator actions will be. taken based on existing indicators.
to be unacceptable. If all actions available. to the operator have been taken

-

and the system is continuing to lose. coolant due to equipment malfunction or
some unknown system condition, the operator should be clearly informed of-

the situation. It is probable that additional actions such as detection and-
correction of the unknown malfunction or initiation of system depressurization
to utilize low pressure coolant injection sources could be taken by the
operator if circumstanc'es warranted such' action. Even -if operator actions

are not keyed directly to level indi, cation, the:information derived from

such an indicator would be valuable in assisting the operator and sup-

porting emergency operations staff-to assess- the situation and to pre-

pare for those actions required upon indication of the existence of in-

adequate core cooling.

In summary, the staff finds the positions developed by the11icensees of B&W

designed reactors to be unacceptable. The owners- of B&W des.igned reactors- ,

should provide an acceptable response to the Inadequate Core Cooling requirement

(R-1 & R-2), including a schedule for installation, testing and calibration, and-

implementation of any proposed new instrumentation or infonnation displays.

--
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