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March 4, 1997

U.S. Nuclear Regulatory Commission
Document Control Desk
Washington 0.C. 20555

Dear Sir:

Cocper Nuclear Station Licenseo Event Report 92-002, Revision 0, is being
fo marded as an attachment to this letter.

Sincerely,

d>ul9f huTD
p g J. H. Meacham

Olvision Hanager of
Nuclear Operations
Cooper Nuclear Station
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Attachment

cc: R. D. Hartin
G. R. Horn
R. E. Wilbur
V. L. Wolstenholm
D. A. Whitman
INPO Records Center
NRC Resident inspector
R. J. Singer
CNS Trainir>g
CNS Quality Assurance
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On February 3 and 4, 1992, Technical Specification Limiting Conditions for Operation
(LC09) were entered, requiring plant lo d reduction and shutdown due to discovery of
non conservative Recctor Vessel Water Level 1 norninal instrument setpoints. For
Reactor Vessel Water Level instruments NBI-LIS.72A,B,C and D, this determination was

made upon reviewing setpoint calculations performed in 1981 in response to General
Electric (GE) Service Information Letter (SIL) Number 299, "High Drywell. Totepe ra ture
Effect on Reactor Vesnel Water Level inrtrumentation". For Reactor Vessel Water
Level instruments NBI-LIS 57A and B and 58A and B, this determination was made upon
reviewing the Setpoint C}nnge Request issued in 198', in conjunction with a Hark I
Conts.inment Progiata design change. The f unctions of t.he affected instruments are to
initiate low pres.sure Dnergency Core cooling Systems, atatt the Diesel Generators,
satisfy a portion of the Automatic Depressurization System logic and initiate the'

Group 1 a~t 7 Isolations. The reviews were performed as a resul.t of issuance of
SIL 299, Supplement 2 by GC. When these discrepancies were found on February 3, the.i

plant was at full power; on February 4, at approximately 80 ..ercent pov,r.1

il

The revised instrument setpoints were implemented within the respective LCO
timeframes, eliminating the required shutdowns an3 allowleg a return to power. The '

cause of the deficient setpo:.nts was attributed primarily to perr.onnel error on the
part of NPPD employees in 1981 and 1983. The existing procedural controls are

expected to eliminate errors of the type that were found. A contributing cause
included the lack of u formalized satpoint procedure in 1981 and 1981 when the
sotpoints had last been establishud. This deficiency no longer exista. In

addition, a aommunications. error by GE occurred. GE will issue another suppleinent
to SIL 299, advising of its applicability to the Group 1 and 71soletion functions. ,
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On Janaary 20, 1992, an advante copy of supplement 2 to CE SIL D9 was
received. 'lho purpose of the supplement was to notif y BWR owners that
the information in SIL 299, dated July 25, 1979, had been misinterprited
by one utility and was potentially subject to misinterpretation by
others. A clarification of the inferination was provided, along with a
recommendation that a chock of level instrument setpoint calculations bc ,

conducted. I

An evaluation van performed which determined that although SIL 299 had
been reviewed and properly considered when it was originally received, |

incorrect initial ::enditions and f neomplete calculations for the Reactor
Water Level 1 (-? '45.5 incheb) setpoint, prescribed in the CNf Technical
Specifications, result <.o in a non conservative value. This calculation
performed in 1981 led to irripleataentation of .i non conservative setpoint
for Reactor Vessel Water hevel instruments NBI LIS 72A,B,C, and D. A

new calculation (W DC 92 010) was performed, based on inform.stion from
SIL 299, and a new serpoint was calculated. The ntpoint calculation
confirmed that the existing norrinal setpoint of 118,0 inches 1102
(indicated) was non conservative and could have been bolov the Technical
Specification value (-145.5 inches) by 15.34 inches during accident |

conditions p.g. , LOCA) that would result in high drywell temperatures.

On February 3,1992, at 12 noon, due to the non-conservative setpof.nts,
the following actions were taken:

1) The associated level instruments, NBI LIS-72A, B, C, and D,

| were declared inoperable. -

2) A plant shutdown, specified in the Technical Specifications
in Definition 1.0.J, Limiting Conditions for Operation, was
initiated,

I- 3) Readj ustment t tho level instrument setpoints in accordance
; with Setpoint change Request 92-09 was initiated, and

4) The need for a Temporary Waiver of Compliance was discussed
with tin. NP': due to the uncertainty associated with the
amount of time needed to readjust and verify the new
instrument sntpoint. |

|
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A. Event Defd;I.lS.11RD (Cont.inued)

During discussions wi.th the NHC regarding the need for a Temporary
Vaiver of Cornpliance, the acceptability of other similar Reactor Vessel i

iVater Level instrument (NBI LIS-57A and B and 58A and B) setpoints was
discussed. The District committed to reviewing the setpoints for those
instruments within twenty fcur (74) hours to deteruine if a similar
condition existed. Upon perforaing the ovaluation, it was determined
that the instrument inacearacy caused by reference les heating that j

could occur as a result of a II>CA had not been incorporated into the |
Setpoint Charige Recuest issued in 1983 for these instruments when the
Group 1 and 7 reactor sessel water lovel notpoints were reduc.ed frotn
2 -37 inches (Level 2) to k 145.5 inches. Thus, a non conservative
setpoint had also been implemented. A new setpoint calculation (NEDC

,

92 016) was performed based on the information froin SIL 299, and two new I

setpoint change requests (92 010 for NBI LIS-57A and B and 92 011 for |
NB1 LIS 58A and B) were initiated. The calculation confirined that the j

existing no minal sottoint of -138.0 inches 1l 0 (indicated) was non-2

conservative and could also have been below the Technical Specification
' valuc ( 145.5 inches) during accident conditions (e.g., LOCA) that

r9sulted in high Oryve11 temperatures.

On Feb .uary 4,1992, at 11:00 a.m. , due to the non conservative
setpoints, the following actions were taken:

1) The associated level instruments, NBI LIS-57A and B and
NBI-LIS 58A and B, were declared inoperable, i

t2) A plant shutdown, in accordance with Noto 2.A of Table 3.2.A
of the Technical Specifications was initiated, and

3) Readjustment of the level instrument setpoints in accordance
with Setpoint Change Requests 92 010 and 92-011 was
initiated.

B. flunt.itilbla

On February 3,1992, prior to the initial event anscciated with level
instruments .NBI LIS-72A,B,C, and D, the plant was in operation at full
power. At 1:00 p.m. , a load reduction was commenced to achieve fict
Shutdown within six hours as prescribed by Technical-Spectfications. By
5:00 p.m., the actpoint for three of the four instruments had been
readj us ted, and shortly thereafter, the Technical Specification Hot
Shutdown LCO was exited. The setpoint for the fourth instrument was
readjusted by 5:40 p.m. Approximately one half hour later, a return to
iull power commenced. ;

,
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P: wer han been restored to approximately 80 percent when at 11:00 a.m. ,
on February 4, 1992, the setpoint deficiency with level instruments
NBI LIS 576 and 3 and 58A and B was confirmed. preparations for a plant -

shutdan tc. achieve Cold Shutdown in 24 houts in accordance with
Technical Specification requirements were made, and within an hour, the
accond load reduction comniencod. By 4 : 30 p . tn. , the aestpoint fot. all
four instruments had been readjusted. At 6:10 p.tn., following
confirnation that all required actions had been completed, the Technical
Specificat-ton LCO was exited and preparations were made to return the
plant to full power operation.

C Easis_fgr_Ran9II; ,

The non conservat'.ve setpolot deficiency for all eight of these
instruments was dete,rmined to be a condition prohibited by Technical -

,

Specifications, reportable in accordance with 10CFR50.73(a)(2)(1)(B).
Additionally, undat the condi.tions specified in SIL 299, the lowest
indicated Reautor Vans:i1 Water Livel could have been only -114 inches.
Since the existing setpoints for all e.ight level instruments were lower
than thi.9 value, the setpoint deficiency is ccnsidered to be. reportable
in accordance with the following additional etiteria:

?nCFR50.73(a)(U(ii), an event or condition that resulted in the
A a 3t inc.luding its principal safety barriers being seriously
t- raded (luck of automs,t'.c initiation of t'ae Group 1 and 7
v ,1ations), and

'JCFR50.73(a)(2)(v)(c) and (D) and 10CFR50.73(a)(2)(vii)(C) and ,

(D), an event or condition that alone could have prewated the '

fulf tilment of the saf ety function of structures or systeins needed
to control the reloare of radioactive materials and mitigate the

| consequences of an accident.

{- D. Raga
|

The principal root cause for the r.etpoint deficiency is personnel error.
At the tirne when the setpoint change request for level instruments NBI.
LiS 72A,B,C, and D was initiated, an informal calculation was generated.

i This informal calculation contair.ed various errars associated with the
j values used to formulate the setpoint. In the case of level instruments

NBI-LIS 57A and B and 58A and B, the pe::sonnel involved should have
|

i compa'ced the new setpoint to the other Level 1 setpoint, and resolved
the apparent discrepancy.
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D. CElan (Continued)
-

A contributing root caunt, for the setpoint deficiency in procedure
deficiency, in the cane of level instruments NBI LIS 72A,B,C, and D,

when the untpnint wu9 first evaluated for the effects of high drywell
temperaturo, the setpoint. methodoloby did not include any requirementa
for design Sasis review. With regard to the setpoint for levol
instrweentu NBI LIS 57A and B and 58A and 3, had a formal setpoint
calculation methodology exinted, a design basis revleu would tave
resulted in determining that the guidance provided in SIL 299 was
applir, able .

Finally, with regard to the setpoint deficiency associated with level
instrun.ents tlBI-LIS 57A and B and 54A and B, an additional contributJng
root enuse (comnunications deficiency) has been awsigned. This cc.use is
considered appropriate due to the lack of communicatlo;u from General
Electric concerning the on.ltcability of SIL 799 to the Group 1 and 7
Inol t. ion instrtuents st.: point chango fror level 2 (2 37 inches) to
Level 1 (2 145.5 innhos), associated with Mark 1 Contnitaent changes.

E. Ha[ety Si rniMatt'l

Large changen in drywell cea'perature, sucF as those associated with a
TOCA, can result in differences between the measurad (Indicated) and
actual reactor vessel water level. This issue was originally described
in General Electric's Service Information letter (SIL) No. 299, "lligh

Drywell Temperature Ef fect on Reactor Vessel Water Level
Instrumentation", issued July 25, 1979. With nspect to Yarway water
columnn u,ed at CNS, the actual level in(feation changes due to
increasing comperature occur rather slowly, because the thermal constant
of t.he Yarway reference Icg is calculated to be 20 to 30 minutes.

With regard to level instrumentr NBI LIS-72A,B,C, and D, the Reactor
Water Level 1 (Low Low low) inttlates the Residual liest Removal (RllR)
System in the lev Presrure Coolant Injection (LPCI) node of operation,
initiates Core Spray (CS), satisfies a portion of the Automatic
Depressurization System (ADS) logic, and starts the n,tandby Diesel
Generators (DCs). The Diesel Generators are started to ensure that the
Emergency Coro Cooling Rysteins (ECCSs) are availabin during a coincident
Loss of Off-Site Power. The trip sigraals for Reactot Water Level 1 are,
set high enough to allow time for the low pressure core flooding systems
to actuate or the reactor vessel tc, depressurice, if necessary, by
actuation of ADS. Thn staove : entioned Emergency Core Cooling Systems
are used to insure that fuel cladding integrity is maintained under
postulated loss of Coolant Accident (LOCA) conditions,

d, , a.sa mi -- ~ " ~ ~* *
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E. Safetv Sigulfic.Mr y (Continued)
'

l
'

The Reactor Vater Level 1 signal from NB1 LIS 5 M and B and 58A and B |
iniciates closure of the Main Steam Isolation Valves (HSIVs) and Main
Steam Line Drain Valves (Group 1) and closure of the Reactor Water |

Sample Valvos (Group 7). These isolations function to itaintain coolant
inver, tory in the reactor vessel and limit the release of radioactive
material in the evu t of Erons fuel failure, i

|
The drywell tenperature related evento of concern are small line breaks
in the o nwell. Analysis of those events shows that the diverse i

parameter, high drywell + ressure, will init into the Rim System in the |

ILpC1 mode of operation and the CS System before Reactor Vater Level 7
(Low Low) or Level 1 is reached. It should be noted that these low
pressure systems of ECCS cannot inject into the reactor vessel until t

reactor pressure la below their system operating pressures (injection ,

valve interlock is 400 psig).
1

The high drywell pressure signal will also initiate the DCs and the liigh
Pressure Coolant Injection (110C1) Systein. It should also be noted that
the Reactor Core Isolation Cooling (RCIC) Sycten would automatically
initiate early in the LOCA scenario. This nyatem is inittsted at Level
2 which is not affected by high drywell temperature because Low Low
Level is reached before significant drywell hentup occurs.

The underlying concern addressed by SIL 299 is that the actual water
level may fall below the lower instrument line tap when the high drywell
temperature condition exists, If the water level falls below this tap
the connected instruments will not sens further icvel decreases. At'

| CNS, the control room indicator would show a level of approximately -114
inches under the conditions postulated in SIL 299. Therefore, there
exists the potential that the level trips will not occur due to the
effect that high drywell romperatures could have on the Yarway level
instruments.

As specified in the Technical Specifications, the kcactor Water Level 1
trip signals generated by NB1 LIS 72A,B,0, and D are to be set
2 19 inches above the top of activ,e fuel (TAF), or 2-14S.5 inches
indicated icvel. In the transient analyses for the reload licensing
submittal (Supplement Reload Licensing Sub:liittal for Cooper Nucioar
Station, Reload 14, Cycle 15), CNS is analyzed for a reactor vessel
water level initiation signal as low as 0 inches abovn TAF. Due to the
fact, however, that under the conditions postulated by the SIL,
indicated reactor vessel water level might not decrease to the level

( setpoint of 118.5 inches (indicated) that existed, automatic actuation
of ADS would not have been assuced.

,

1
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E.- ici.cly.ilEnifisdn?,c (Continued)

The Reactor Water Level 1 Trip nignals Ennerated by NB1 LIS 57A and B
and SBA and B, are also specified by the Technical Specifications to be

|set 219 inchns above TAF, or 2145.5 inches. indicated level, Cowral
Elect.ric doeurnent NEDE 22197 " Low Low Sot Relief Logic Sys4 tem and Lower
M31V Vater Level Trip for CNS", justified lowering the, Croup 1 and 7 ;

Isolation sotpoints vn Low Reactor Water Level, from Level 2 to Level 1. 4

,

As_previously noted. however, the level instruments setpoint had not '|been adjusted for the offecta of drywell heating when the setpoint had
been changed, 'this nas because the concern expressed in SIL 299 htad not _ ;

been recognized as bulng applicable. With the level setpoint of -138 ,

inches (indicated) that existed, automatic actuation of the Group 1 and |
'

7 1solations would not have been assured.
i

F. Entr.j;y 1muitcations i

Per 51L 299 the reference le6 heating concerns are only relative to a
steall break LOCA inside containment t. hat results in drywell temperature .

fbeing raised beyond the ranges for which the inatruments are calibrated.
The specific scenario of conce rn is a small break toCA, coincident with ;

a loss of off site power (resulting in the loss of feedwater), where
HPCI la inoperabic and where RCIC either trips after initiation due, for ;

'example, to high turbine exhaust pressure (SIL 299, Supplement 1) or 8.s
also inoperable. The probability of occurrence of this particular
acerario is quite low due to the multiple failures, that are required
(pipe break, loss of feedwater due to loss of off-site cover, HPCI |

inoperable, and RCIC inoperable or tripped).

Since all LOCA'nt-inside containment erill result in high drywell pressure -

before low water level is reached, LPCI, CS, and DC vill all start OlPCI .

assuined inoperable) during a LOCA regardleus of temperature effects on 1

water level instrumentation. While the Yarway level instrumentation
will'be t.frected by the drywell temperature increase, a) ternate
indicati.ons of reactor . eater level from never wide range water level
-instrumentation (NST L1-85A, NB1-L1 8SB, NBI L1-91A, NBI L1-918,
NBI-LT 910, NBI L1 92) are available to the operator. Referen:e leg
inject.lon from which correct reactor water level indication can be
achioved using correction factors in the Emerge.ncy Operatin6 Procedures

,

is provided for these. instruments. Emerger.cy Operating Procedure -
| guidelines require a_utomatic ADS override for all accident scenarios

!when the ADS timer is.-activated (see Safety Evaluation of ''BWR Owners'
Group Emergency Procedure Guideline, Revision 4" NEDO 31331,-March
1987). The slow heatup of the instrument lines would alls.w the operator -

-

to follow the Emergency Operating Procedures (EOPn) and u.anually actuate ;-

the Safety Relief Valves (SRVs), as required. _Thus, plant safety would ;

be assured even though automatic initiation of ADS had been overridden. ,

t
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F. Sahiy lap _lhathia (Continued)

As previously noted, entry into the E0ps will occur well before high
drywell temperature affects reactor vessel icvel instrumentation. The
00ps also specify ensering that all required Group laolations have
occurred. The slow heatup of the instrument lines would allow the
operator to follow the E0Pa and reanually isolate the MS1V's, Main Steam
Line Drain Valves, and Reactor Water Sample Valves, if ' required. As *

before, plant safety would also be assured even though autotnatic'

isolation of Croupn 1 and 7 might not have occurred.

G. ftgrrective AC.119.tU

As specified in Section A, Event Description, immediate corrective
action was ta',.en to comply with applicable Technical Specification LCOs
and reset the level instrurnents to an acceptable value based upon the
concerns addressed in CE SIL 299. The setpoint calculations were
performed in accordance with, and consistent with, the setpoint
methodology prescribed in CNS Procedure 3,26, instrument Setpoint and
Channel Error Calculation Methodology,

The existing revision of CNS Procedure 3.26, approved August 6, 1991,
requires independent design basis review and/or setpoint calculations
for new setpoint changes. The setpoint calculations conforra with the CE
Setpoint Methodology. The re fore , futuro personnel errors of the type
that occurred are not expected. The new procedure and setpoint
methodology specifically calls for possible error terms, (e.g., high

temperature effects), which must either be incorporated into the new
setroint or dismissed with adequate justification.

During the February 3,1992 discussion with NRC related to the need for
a Ternporary Waiver of Compliance, the District committed to review all
remaining Reactor Water Level instrumentation setpoint calculations by
March 4 to ensure conservative setting limits have been impicmented.
This revie. is complete and has not revealed any further Technical -

Specification violations associated with Reactor Vessel Water level
instrument setpoints.

Finally, with regard to the communications concecn, General Electric has
indicated that they will issue another supplement to SIL 299 to
specifically ddress inclusion of high drywell temperature affects on
the MSiv closure setpoint for those BWR/4 plants that changed the
Technical Specification for this setpoint from Level 2 to Level 1.

H. Similar..Eyf.nts'

None,

04C Feens 3M A 18496 ,
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