
W.
esRC Form 338 U S NUCLEAR EmEGULATO7sv Com8EION

3'
AP*ROvEO Out NO 3190-.010s

UCENSEE EVENT REPORT (LER) ' " ' ' " " ' ' *

FACILITY NAast its DOCKET NUMSER (21 FAG E '3'

Point Beach Nuclear Plant o 15 | 010 I o 121616 1 |OFk) [6 l

YtTLE 441

Indication of Rod Control Cluster Assembly Misalignment i
EVENT DA*E 151 LER ssUMgER ISI REPORT DATE 171 OTHER F ACILITIES INVOLVED tel i

" 0, $7,'' ",' * % MONTM DAY vtAR F ACILITv a awes DOCKET NUMBERt$1MONTH DAY vtAR YEAR s
, ,

015|010|o| | |

0|6 0|5
86

06 29 8 6 8|6
-

0 | 0| 4
-

0| 0 0|7 0|7 8| 6 o,5,o,o,o, , ,

OPE R ATlaso TMiG REPORT IS BueMITTED PURSUANT TO THE REOulREMENTS OF 10 CFR I (Casce oae er *om e f*e foue*arl Ulfr

MOOE 191 20 4021hl 20 40sist 50.73teH2Havl 73 71461
- - -

R 30 405taHillil 30.38teH1) to.73(alt 2Het 73 711sl
_

0 01 7| qg 20 408hlHHill to.38teH2) 90.73hH2Hvel ME 3,w , ,;n,As_ _ _ ,_
20.405teH1HMil to.73tell2Hij to 73(eH2HestillAl J66Al

_

30 408teH1Havl 90.73teH2Het 90.73ielt2HvlMHBI

20.405teH1|Ivt 30.73IaH2 Held 90.73teH2Hal

LICENSEE CONTACT FOR THIS LER till
NAME TELEPMONE NUM8ER

C. W. Fay, Vice President - Nuclear Power ^"''c '

4|1| 4 2|7|7 |2|8|1|1|
COMPLETE ONE LINE FOR EACM COMPONENT F AILURE DESCRIBED IN TMIS REPORT 113

"fy "[O NPR
'C' L C- p *L

S CAUSE system COMPONENT MjCt-UsE svTEM COMPONENT '

O NPR $

| | | | | f i l | | | .

I I I I I l I I I I I I I I -

SUPPLEMENTAL REPORT EXPECTED fiel MONTM DAY Y{AR
Su8Mi$$10N

} vts for ee. eemome ExPfCTED SUOMIS$10N OATfl
"'v NO p|q p|3 &(

AMTA ACT rLawr so rooo aw s. . . .,, ,,e ..,,,,,.c. ry-c.. a. , o el

On June 5, 1986, at approximately 0440 hours, two control rods (K07
and C07) were found out of alignment from the bank demand position
by greater than 7.5 inches. At the same time, the plant process
computer indicated that total reactor power was 76%. Technical
Specification 15.3.10.D prohibits the increase of power to a level
beyond 75% with a rod cluster control assembly (RCCA) misaligned
greater than 7.5 inches when the bank demand position is between 30
and 215 steps. A flux map was taken to determine hot channel
factors and the allowable power level based on Point Beach Nuclear
Plant Technical Specification 15.3.10.B, " Power Distribution
Limits." At 0752 hours, the flux map analysis indicated power could
be increased to 100% power. The reactor achieved full power
operation at 1033 hours on June 5, 1986.
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On June 29, 1986, a similar incident occurred under somewhat similar
conditions. A number of plant process computer rod position
deviation alarms for Rods K07 and C07 were received and cleared as
power was reduced for stop valve testing. As power was increased on
the next shift, these deviation alarms were received again; howev e r ,
they were not recognized by the operators until power was about 80%.
The deviation alarms subsequently cleared, and power was increased to
100% power. Rod position indicators exhibiting the type of behavior
discussed in the LER may be declared inoperable for purposes of rod
misalignment monitoring during operation between 10% and rated power.
The rod position indications for Rods K07 and C07 have been declared
inoperable in accordance with Technical Specifications. As required

by Technical Specification 15.3.10.D.3.a, rod position for rods with
inoperable position indicators will be verified as correct using
core instrumentation every shift and after any associated bank motion
greater than 24 steps in one direction.

17. DESCRIPTION OF THE OCCURRENCE:

Background And Time Sequences:

Prior to the event on June 5, 1986, a Unit 1 reactor trip had
occurred due to a failure of the white instrument bus (see
LER 86-003). The operators were returning the reactor to full power
operation and were at 75% verifying rod position after receiving a
rod position deviation alarm on the plant process computer for
control rods K07 and C07. During the verification process, the
reactor power drifted to 76% for a brief period. Rods K07 and C07
in control bank D both had an indicated misalignment of +8 inches
between the demand position and the rod position indication.

On June 29, 1986, Unit 1 power was reduced to test the turbine stop
valves. A power increase was started about 0630 hours. During the
2300 to 0700 hours shift, rod position deviation alarms were
received and cleared a number of times as logged by the plant
process computer printouts. These alarms were not recognized by the
operators when the power increase was started. At about 0655 hours,

the reactor power exceeded 75% power. About 0715 hours, it was
recognized that a rod position deviation alarm was present for rods
K07 and C07. Each rod had an indicated mi salignment of +8 inches
between the demand position and the rod position indication. Power

level at this time was approximately 80%. Because the calibration
of the rod position indicators for rods K07 and C07 was believed to
be inaccurate at the 80% power position, power was held constant at
about 80% and the bank D rod position was changed so K07 and C07
would be located closer to the calibration point of their rod
position indicators. This action cleared the rod misalignment
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alarm. No flux mapping was performed because the misalignment was
believed to be caused by rod position indicator calibration problems
for rods K07 and C07. Power was subsequently increased to 100% with
no further problem. Subsequent investigation into the reason for
the rod position deviation alarm revealed that the rod position
deviation alarm was present when power increased above 75%.
Technical Specification 15.3.10.D.2 does not allow power to be
increased above 75% with a control rod misalignment present unless
an analysis has been performed to determine hot channel factors and
the resultant allowable power level. It has been subsequently
decided that the rod position indicators for K07 and C07 are
inoperable for the purpose of determining rod position indication
during normal operation. Technical Specification requirements have
been implemented to verify the rod position of K07 and C07 using
core instrumentation on each shift and whenever the rods are moved more
than 24 steps.

System Description:

The control rod positions are monitored by two systems. First, each
bank of rods has a demand counter that counts the number of steps
the rods are asked to step. The demand count is indicated on the
plant process computer and mechanical counters on the control board.
The counter system is strictly a digital count of the number of
times the rods are asked to step out or in. The counter keeps a
running count of the number of steps out from the fully inserted
position.

Second, there is an analog rod position indication system that
displays on analog meters on the control board and on the plant
process computer. The analog system reads the position of the rods
by sensing the actual position of the drive shaft of the rod. The
system displays the number of inches the rods are above the fully
inserted position. The analog system is somewhat sensitive to the
temperature of the RPI coil stack. The indicated elevation of the
rods may vary because of reactor vessel head temperature changes
with reactor power. When a control rod is withdrawn, the rod
position indication may vary by as much as 8 inches as power changes
from 1% to 100%. The rod does not physically change position in
this case, rather, its position indication varies with the temperature
of the reactor vessel head (a function of power) . It should be
noted that the position indicators for rods K07 and C07 have historically
been more sensitive to temperature variations than other rod position
indicators.
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The alarm for rod position misalignment only occurs on the plant
process computer. There is no audible alarm, but a flashing message
appears in the lower right-hand corner of the CRT screen announcing
a new alarm. The operator then has to depress a single key to
display the new alarm list to verify and acknowledge the alarm.
Generic Implications:

No generic implications have been identified in this event.

Reportability:

This event is considered reportable pursuant to
10 CFR 50. 73 (a) (2) (i) (B) , "Any operation ... prohibited by the
plant's Technical Specifications."

Cause:

The cause of this event has been determined to be personnel error.
The operators in the first case did not take positive action to
prevent power from exceeding 75% before the investigation and
analysis of the rod misalignment was conducted. In the second case,
the rod misalignment was not recognized until the reactor was above
75% even though indication of the rod misalignment was available on
the plant process computer.

.

The personnel error occurred in part due to lack of complet- operator
familiarity with the new computer system and the integration of its use
with the rod position indication system to recognize and deal with rod
positioning problems. Cognitive considerations were also a factor;
the ability to recognize that physical systems will continue on a
trend established during the past minutes, i.e., reactor power may
continue to increase after rod motion has ceased and the system
appears to have stabilized.

Safety Assessment:

The indicated misalignment of rods K07 and C07 by 8 inches did not
result in exceeding any hot channel factors; therefore, the safety
of plant personnel and the general public was not compromised by
this event.
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The Technical Specification limit is based on an actual deviation of
15 inches which, with worst case instrument error, may be indicated
as 7.5 inches. The limit is included to assure there is no power
maldistribution caused by control rod misalignment. This resultant
actual maldistribution would be identifiable through incore
thermocouple maps, excore nuclear instrumentation deviation, results
of incore flux maps, or delta flux anomalies on the excore
detectors. In these cases, none of the indicators gave evidence of
a problem with core power distribution.

Corrective Actions:

The human engineering of the computer system and its use to alert
the operator of a possible misaligned rod are being reviewed. A
number of solutions are being evaluated. A possibility being
considered is to provide an audible indication when alarms are
received on the plant process computer. The final corrective action
ar.d schedule for completion will be provided in a supplemental
report.

Rod position indication for K07 and C07 has been declared out of
service for actual rod position indications at power levels less
than 100%. Thus, other core instrumentation, discussed above, will
be used to verify rod position during operation between 10% and 100%
power. Operators will be provided with training on the rod position
indication versus computer display interface. This corrective
action should reduce the probability of this type of occurrence in
the future.

Similar Occurrences:
.

I
l No identical incident has occurred in the past at Point Beach.

However, an LER was filed in 1978 (LER 78-017) discussing a rod
misalignment. In the 1978 case, however, the rod was actually
misaligned and a flux tilt in excess of 2% occurred. The corrective
action at that time was to return the rod to its appropriate
position and train the operators in analysis of flux tilt.

Unit 2 experienced an incident earlier this year where a shutdown
| bank was not properly positioned because the bank demand counter

slipped a tens digit (LER 86-002, Unit 2). Contributing factors to
this incident were operator anticipation of the RPI calibration
effect with reactor power changes (thermal sensitivity of RPI coil
stack) and failure to monitor rod misalignment on the plant process
computer due to computer problems. It should be noted that Unit 2

gg on. m.

L
__



,

*
.

hgC # era 3B4A U S NUCLEAR KEGULATO3v COMulS$ ION
'"'' LICENSEE EVENT REPORT (LER) TEXT CONTINUATION uPaovto oMe No 3 iso-o*

EMPenES O'3115

' ACILITY haMt 118 DOCKET NUMSER 421 LEm NUM0ER 44, PAGE13'

" R',U T ' "iL*,72'E.a

Point Beach Nuclear Plant ;

o|5|0|0|012|6|6 8]6 - 0 j 0| 4 - 0|0 0| 6 OF 0|6
rm w M. ..M e. m nac m anweinn

currently has the original plant process computer (P250) functioning
while Unit I has the replacement plant process computer functioning.
Unit 2 will be connected to the new plant process computer in the
near future. Corrective actions included positioning the shutdown
bank to its proper position and revising the plant startup procedure
to require additional operator verification of rod positioning.
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July 7, 1986

Mr. J. G. Keppler, Regional Administrator
Office of Inspection and Enforcement,

Region III
799 Roosevelt Road
Glen Ellyn, Illinois 60137

Dear Mr. Keppler:

DOCKET 50-266
LICENSEE EVENT REPORT 86-004-00
MISALIGNED RODS INDICATED
DURING POWER ESCALATION GREATER THAN 75%
POINT BEACH NUCLEAR PLANT, UNIT 1

Enclosed is Licensee Event Report 86-004-00 for Point Beach
Nuclear Plant, Unit 1. This report details the inadvertent power
escalation of Point Beach Nuclear Plant, Unit 1 to greater than
75% power contrary to Technical Specification limits. LER-
86-004-00 is filed under the reporting requirement of 10 CFR
50.73(A)(2)(1)(B), "Any operation or condition prohibited by the
plant's Technical Specifications."
On June 19, 1986, Mr. J. J. Zach spoke to Mr. N. Jackiw and
informed him that this Licensee Event Report would be submitted
three days late. We trust this slight delay has caused you no

inconvenience.

Very truly yours,
,

C. W. Fay
Vice President
Nuclear Power

Enclosure

j/,# I#Copies to NRC Resident Inspector
NRC Document Control Desk J'IWashington, DC (with original)
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