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Dear Mr. Carey:

SUBJECT: TMI ACTION PLAN ITEM II.F.2.3 (NUREG-0737), HESTINGHOUSE REACTOR
VESSEL LEVEL INSTRUMENTATION SYSTEM FOR MONITORING INADEC"\TE
CORE COOLING

Re: Beaver Valley

The NRC staff has completed its review of the Westinghouse Summary Report a

on their reactor vessel level instrumentation system for monitoring inadequate
core cooling, which was sulnitted in December 1980. The report was submitted
in response to THI Action Plan II.F.2.3 of NUREG-0737. Enclosed is a request
for additional information. Your response is requested before September 1,
1931.

Sir.cerely, _

Wigimi Sin:2ed By.$

Steven A. Varga, Chief
Operating Reactors Branch No.1
Division of Licensing

Enclosure:
Request for Additional

Information I

cc: See next page
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Mr. J . J . Carey

Duq'uesne Light Company

cc: Mr. R. J. Washabaurgh, QA Manager Gerald Charnoff, Esquire

Duquesne Light Comapny Jay E. Silberg, Esquire
Quality Assurance Department Shaw, Pittman, Potts and Trowbridge

Post Office Box 4 1800 M Street, N.W.

Shippingport,. Pennsylvania 15077 Washington, D. C. 20036

Mr. J. A. Werling Karin Carter, Esquire
Special Assistant Attorney GeneralStation Superintendent
Bureau of Administrative EnforcementDuquesne Light Company 5th Floor, Executive HouseBeaver Valley Power Station

Post Office Box 4 Harrisburg, Pennsylvania 17120
Shippingport, Pennsylvania 15077 Mr. Roger Tappan.

Stone & Webster Engineering CorporationMr. T. D. Jones, Manager
P.O. Box 2325Nuclear Operations Boston, Massachusetts 02107

Duquesne Light Company
Post Office Box 4
Shippingport, Pennsylvania 15077 Mr. F. ?!oon

R & D Center
Westinghouse Electric Corporation

*

fir. F. J. Bissert, Manager
Nuclear Support Services Building 7-303

Pittsburgh, Pennsylvania 15230
Duquesne Light Company
Huclear. Divi sion Marvin FeinPost Office Box 4
Shippingport, Pennsylvania 15077 Utility Counsel

City of Pittsburgh
3. F. Jones Memorial Library 313 City-County Suilding

Pittsburgh, Pennsylvania 15219
663 Franklin Avenue
Aliquippa, Pennsylvania 15001

Mr. John A. Levin
Mr. R. M. Mafrice, Nuclear Engineer Public 'Jtility Commissi~on

P.O. Box 3265Duquesne Light Company Harrisburg, Pennsylvania 17120
435 Sixth Avenue --

Pittsburgh, /ennsylvania 15219 Irwin A. Pop?wsky, Esquire
Office of Consumer Advocatelir. R. E. Martin 1425 Strawberry Square

Duquesne Lignt Company Harrisburg, Pennsylvania 17108
435 Sixth Avenue
Pittsburgh, Pennsylvania 15219 Charles A. Thomas, Esquire

Thomas and ThomasMr. N. R. Tonet, Manager
212 Locust StreetNuclear Engineering.

U ggg
; Duquesne Light Company arrisburg, Pennsylvania 17108

Huclear Division
i Shippingport, Pennsylvania 15077

i

i

.

d



.
- -

.
.

Mr. .J . J . Ca' ey
Duquesne Light Company

.

cc: Mr. J. D. Sieber !1anager
Nuclear Safety and Licensing
Duquesne Light Company
!'uclear Division
Post Office Box 4 '

15077Shippingport, Pennsylvania

Resident Inspector
U. S Huclear Regulatory Commission
Post Office Box 298
Shippingport, Pennsylvania 15077

E. P. Rahe
'

Manager Nuclear Safety Department
Westinghouse Electric Corporation .

!!uclear Tech Div.
Box 355
Pittsburgh, Pennsylvania 15230
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I
REQUESTFORADblTIONALINFORMATION

~
'-

ON SUMMARY REPORT
" WESTINGHOUSE REACTOR VES3EL LEVEL INSTRUMENTATION SYSTEM

FOR MONITORING INADEQUATE CORE COOLING" (De W Tj

1. Justify that th,e single upper head penetration meets the
s i ng l e f ai lur e" r equir ement of NUREC 0737 and show that
it does not negate the redundancy of the two instrument
tr a i ns .

.._

2. Describe the location of the level system displays in the
control reem with respect to other plant instrument
displays related to ICC monitoring, in particular, the
saturation meter display and the core ex i t thermoc oup l e
display; -

3. Describe the provisions and procedures f or on-l i n e
verification, calibration and 'aintenance.m

4. D c~s c r i b e the diagncstic techniques and criteria to be-

used to identify malfunctioning components.
'

.

5. Estimate the i n-s er vi c e life under conditions of ncrmal
p l ant op er a t i ons and des'cr ibe the methods used to make
the es t imat e , and the data and sources used. -

.

6. Explain how the value of the system accuracy (given as
+/- 6%) was derived. How were the uncertainties frcm the
individual cempenents of the system combined? What wer e
the randem and systematic errors assumed for each
e cmpenent? What wer e th e s o'ur c e s of these estimates?

7. Assume a range of sices for "s ma l l break" LOCA8s. What
a.r e the relative times avai l ab l e f or~ each s ice br eak f or
the cperatcr to initiate action to recover the plant from
the accident and prevent damage to the c or e? What is the
dividing line between a "small break" and a "large
break"?

8. Describe hew the system response time was estimated.
Explain how the r esponse times of '' e var i ous c omponents
(differential pressure transducers, connecting lines and
isolatcrs) af f ect the r esponse time.,

, 9. There are indicatiens that the THI-2 core may be up to
95% blocked. Estimate the ef f ec t of par tial blockage in
the core on the differential pr. essure measurements for a
range of values from 0 to 95% blockage.

.
_i_
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10. Describe the effects of r evers e f l cws ' wi thin the r eactor
, verrel en the indicated level.

11. What is the experience, if any, of maintaining Dp cells-

, at 100% overrange for long periods of time?

12. Five conditions were identified which ceuld cause the Dp
level system to give ambiguous indicaticns. Discuss the
nature of the ambiguities for 1. accumultor injection '

into a highly voided downecmer, 2. when the upper head
behaves as a pressuriner, 3. upper plenum injection, and

.._

4 periods of void redistribution..

13. No recomendatiens are made as t o the unc er tainties of
the pr es sur e or temperature tr a,ns d u c e r s to be ured, but
the chcice appears to be left to the owner or AE. What
is the upper limit of uncert'ainties that should be

.

allowed? Describe the ef f ec t of thes e unt ce t a i n i t es on
the measurement of level. Wha:t' uicu l d be the effect on
the level measurement should thes e unc ar taint i es be -

ex:eeded?

14. dn l y s i ng l e F.TD s e ns or s on each vertical run are
indicated to determine the t eEp er at ur e r ci the impulse
1;nes. Wher e are they to be l oc ated? What ar e the
expected temper'ature gradients alcng cach line under
ncrmal trerating conditiens and under a design basis
accident? What is the wors t c as e error that c ould result
from cnly determining the temperature at a single point
on each line?

'

25. What is the s our c e of the tables or r elati cnships used
to calculate dens i ty c crr ec t i ons f or the level system?

26. The mi cr epr oc es s or system is s tat ed to display the
status cf the s ens or input. Describe h:= is this

j indicated and what this actually means with respect to
i the status of the sensor itself and the reliabilty of
( the indication.
l

; 17. Describe the provisions for preventing t h e ' dr a. i n i ng of
either the upper head or hot leg impulse lines during an

i accident. What would be the resultant er r ors in the
level indicatiens shou a i such draining cecur?-

|

| 18. Discuss the effect on the level measurement of the
release of dissolved, noncondensable gises in ihe
impulse lines in the event of a depressurization.

19. In scme tests at Semi-scale, voiding ws.; brerved in the
ccre while the upper head was still fil:ed with wa.tcr.
Discuss the possiblity of cooling the ccre-exit.

| thermocouples by water draining dcwn out of the upper
| head during or after core voiding with a solid upper

head.

... _ _- - . . -_ _
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20. Describe the behavior of the level measur ement s ys t em
.

when the upper hcad is f'ull, but the lower vessel is-

not.
.

21. One dis cus s i on of th'e micr opr oc ess or system states that
water in the upper head is not r eflec ted in the plot.
Dces this mean that t n e'r e is no water in the upper head
or that they system is indifferent to water in the upperhead under thes e c ondi tions ?

_

22. Describe the details of the pump flow /Dp calculation. ._

Discuss the possible errors.

25. Have tests been run with voids in the vessel? Describethe results of these tests.
24. Estimate the expected accuracy of the system after an

ICC event.
. .

25. Describe how the conversion of. ETD r es is tanc e to -

-

terferature made in the analog level system.
'

.
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