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ABSTRACT (Limit to 1400 spaces, i1.e, approximately fifteen single-space typewritten lines) (16)

1992 at 0305 hours, Unit 2 experienced a Reactor Scram as a result of a Main Turbine trip which
A1) rods successfully inserted as a result of the

On August 27,
was caused by a Thrust Bearing wear Detector signal.
Automatic Scram signal.

During the sc am response, both Turbine Driven Reactor Feed Pumps failed to trip from either remote manual
operation, High Reactor Level B automatic trip, or local mechanical trip operation. As a result of this
failure, the Reactor Water level increased to & level requiring the Main Steam Isolation Valves (MSIV) to be
closed.

The MSIV ciosure resulted in the Safety Relief Valves (SRV) being used to control reactor pressure. During
operation of two SRVs (A&8), remote position indication failed to show that the valves tlosed when demanded.

Also during the event, the Reactor Core Isolaticn Cooling (RCIC) System auto started due to a Level 2
initiation signal which resuited from a pressure spike sensed at the instrument racks containing the level
transmitters for the RCIC initiation signal.

when reactor level was brought under control, a MSIV (Group I) Isolation High Steam Flow signal was received
when a Main Steam Line was being unisolated, This occurred when the MSIV was opened with approximately 760
psi differential pressure across the valve.

Root cause investigations were performed to determine the reason for all the above noted failures. This is

reportable pursuant to 10CFRSO.73{a)(2)(iv) due to ar automatic reactor scram.
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AJCENSEE EVENT REPORT (LER) TEXT CONTINUATION form Rev 2.0

FACILITY NAME (1) DOCKET MUMEER (2) ~hER NUMBER (€) —thae (3)

Year Sequential|///| Revision

Nomber

LaSalle County Station Unit 2 1018 lo0jofol3lzlalejal-lofr12l-4010

TEXT

Energy Industry ldentification System (EIIS) codes are icentified ir the text as [XX)

ODESCRIPTION OF EVENT CONTINUED

After reactor water level was returned t) the normal operating range and brought under contrel, an
attempt was made to reestab)ish the Main Condenser as a heat sink. A1) the inboard MSIV's were closed
and a1l outboard MSIVs were opened. Pressure was being equalized across the Inboard MSIVE. When the
"A" [aboard MSIV was opened, a MSIV (Group 1) isolation High Steam flow signal was received resulting in
closure of all five open MSIVs,

Attempts to use the RCIC System to help control reactor pressure were made and the turbine tripped on
high exhaust pressure on the first two start attempts. The system was successfully started on the next
attempt and operated normally to control pressure.

The failurs of the thrust bearing wear detector signal and the failure of the TORFFs to trip were the
principle concerns of this event. Other indication concerns were identified during the investigation
and are Jisted below

Y. 2E51-F066 RCIC Testable Check Valve Position Indication showed the valve to not ve full closed (RCIC
Rynning Alarm; .

2. Scram Annunciator “First Out" Indication did not function,

3. Migh Drywel) Temperature Alarm.

On 8/27/92, Confirmatory Action Letter (CAL) RIII-92-01) was issuvecd, and an Augmented Inspection Team
(AIT) was formed by the NRC to investigate this event. Further information is available in the AIT
report (Inspe:ztion Report 374/52020), the CAL response, and the startup onsite revier (OSR-92-33).

APPARENT CAUSE OF EVENT

The cause of the Turbine Thrust Bearing Wear/Failure Signal was determined to be due to a shift in the
setpoint for the Thrust Bearing Wear Detector. This shift was caused by & failure of the manufacturer
to build the assembly unit per dosign.

Following extensive investigations into the TORFP trip failure, the root cau-: was determined to be
suspended particulate in the Turbine 0f) System which accumulated on the spool interfaces creating flow
blockages thereby preventing proper operation of the trip system. In addition, the disk dump valve
spoo) on 2A TDRFP was found to have a runout (bent shaft) of 5 mils and the 2B TORFP Trip Sclendid Pilot
Valve had & runout of 4 mils, both of which are adbove the | mi) specification. The spool on the 2B
TORFP also had a minor interference problem with the trip assembly.

The spurious “Reactor Level 2 Low" Signal was due to 2 pressure oscillation/ringing which resulted from
the clnsure of the Turbine Stop Valve.. The individual spikes lasted approximately 80 millise onds and
decayed to nearly a zero amplitude in approximately 3-4 seconds. This phenomenon was previously
documented as 3 result of the March 1, 1992 scram on Unit 1 in LER 92-003-00. The duration of the
spikes have not been sufficient nor have they been in phase such that all isolation or actuation
instrumentation are able to sense the trip signals s'multaneously. For this reason there is a
randomness in the actuation of the various protective signals.
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Lasalle County Stasson Unit 2 (o lsiojofojatzlalejel-1012112]-= |
TEXT Energy Industry ldentification System (EI1S) codes are identified in the text as [XX]

0. SAFETY ANALYSIS OF EVENT CONTINUED

Based on the results of the investigations, it was determined that the 2ES51-F086 Check Valve did not
close during the shutdown of the RCIC System as indicated by Control Room Valve Position Indication.
when the RCIC System was shutdown, (he Z2ES1-FOES5 valve closed eliminating the system backflow through
the piping and equalizing the pressure across the 2ES1-FO066 valve.
2E51-F066 valve remained partially open after the RCIC injections.
assist the valve closed was very minimal based on manual closure tests performed on August 29 and 30,
1992, If backflow conditions existed, the valve would have closed performing the valve's design

function.

Without the system baciflow, the
The additional force required to

With the exception of the above mentioned failures, all safety systems performed their intended

protective functions as required.

E. CORRECTIVE ACTIONS

THE_THRYST BEARING WEAR DETECTOR FAILURE

Following the turbine trip, trends in bearing temperatures were reviewed to determine if there was any
other indication of thrust bearing problems. A slight increase (approximately 2-3 degrees) in thrust
bearing metal temperatures was noted but was vonsistent with 0il supply temperature affects of power

reduction.

The Thrust Bearing Assembly was disassembled to check as found dimensions to determine \f there was any
shift in the bearing parts. These investigations revealed no signs of waar on the thrust bearing that

would have lead to or required a turbine trip

A series of local and remote Wear Dete .ur operations and turbine rotor thrust checks were performed.
These tests identified that the span between Turbine End and Generator End trip points had changed from
the previously rezorded span »f 110 mils (-40 tc +70) to B4 mils (-BO to +4). This shift in the span,
and not thrust bearing failure, is believed to be the actual cause of the trip. Tnis test also  “awed
that the wear Detector was able to consistently follow Thrust Collar position accurately. In adartion,
the wear detector mechanical integrity of the bushing drive between the detector motor clutch and the
bushing coupling was checked to identify any problems with the wear detector.

Findings from the wear detector inspection included:

Slight clutch face contact irregularities,

B W -

the calibration of the setpoint for the trip.

Inadequate clutch spring compressive torque settings,
A ball bearing (lower bearing) that felt a little rough, and
Loose set screw for the lower coupling half attachment to the bushing stem which caused a change in

The clutch faces were dressed up, the clutch spring was retorqued, the lower bearing was exchanged (new
bearing not available) with the upper bearing, the bushing drive coupling and stem were drilled to
accommodate a rell pin, and the set screw was re-applied and firmly tightened.
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Year ;;; Sequential ;;i Revision :
L4y Numper 17771 Nymber :
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TEXT Energy Industry ldentification System (EIIS) codes ara identified in the text as [XX)
E. CORRECTIVE ACTIONS CONTINUED

TDRFF TRIP FAILURE

Following unit shutdown both TORFPs were taken out of service and an action plan was developed to
determine the root cause of the failures, This plan included a complete check of the trip system
consisting of:

1. Voltage checks at the trip solenoid (Sv-12),

2. Resistance check cf the trip solenoid,

3. Compare results to vendor requirements,

4. Manual trip and reset of the turbines from the front standard while measuring Trip Dump Valve shaft
travel,

Trip and reset turbine from Control Room while measuring SV-12 shaft travel, and

Logic test of the Reactor Level 8 Trip.

o

Because the 24 TORFP was still in its original tripped condition, a complete visual inspection of the
tripping mechanism was conducted to identify oi) contamination, scoring of pistons and cylinders, burrs,
er other mechanical damage.

Following these inspections, the results were reviewed by Technical Staff, Engineering, and General
Electric Turbine Engineers to determine further corrective actions, As a result of this review the
following wa, done:

a. The control system, including the Trip Dump Valve and related Trip Assembly Servos, was oil flushed,

b. Runout checks were made on the hydraulic dump valve and remote trip actuating pistons resulting in
the replacement of the ZA TDRFP Trip Dump Valve and the 2B TDRFP Trip Solencid Pilot Valve. In
addition, an O-ring was found in the guide hole fur the trip dump valve of ZA TORFP and was
removed, and

€. The K7A and K7C relays in the Reactor Level 8 Trip circuit were replaced and the circuit was
retested satisfactory.

REACTOR LEVEL 2 LOW SIGNAL

The actual cause of the ringing experienced by the level instrumentatior is a natural phenomena which
has baen seen at LaSalle in the last three scrams due to turbine trips. The effect of this ringing has
been reviowed and installation of a modification which would affectively provide a time delay of the
signal is being reviewed. Action Item Record (AIR) 374-180-92-08701 will track completion of this
review,

GROUP I MIGH STEAM FLOW ISOLATION

The root cause of the isolation signal was the use of the wrong pressure indications in determining the
differential pressure across the MSIVs. As a result of the high flow condition, the steam lines were
"walked down" to identify any potential integrity problems, none were found. In order to ascertain any
potential internal problems with the MSIV's, Local Leak Rate Tests, Actuator Leak Tests, and Valve
Timing Tests were performed with satisfactory results. In addition, the Training Department is
highlighting this event in subsequent training activities to empnasis the affects of opening MSIVs with
excessive differantial pressure and to assure that operators vse the proper indications in determining
the differential pressure. Actions related to this issue are discussed in more detail in HPES Report
92-014,
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CORRECTIVE ACTIONS CONTINUED

SRY _POSITION INDICATION

Calibrations in accordance with LaSalle I strument Procedure, LIP-NB-613, "Unit 2 SRV LVDTY Refuel
Calibration,” were performed on the 'A' and “B' SRV LVDTs. Results of this surveillance indicated that
the "as found" null positions were out of tolerance. In addition, it was deiermined that the Signal
Conditioner/Logic Card received the position signals but failed to process the "SRV Full Open" Alarm,
The Togic card was replaced and was tested satisfactory.

Both 'A' and 'B' SRV LVDTs were visually inspected with no conclusions being made. Further inspections
consisted of obtaining detailed voltage and fit measurements which showed that the LVDTs were stuck in

the intermedia’e position. Additional investigation determined that the LVOTs were not bent but there

was evidence of corrosion or fretting corrosion between the stainless steel actuating pin and the brass
guide bushings. Analysis by Station Materia)l Ana“ysis Department (SMAD) showed that the cor.osion was

fretting induced.

As a result of these findings, three additional LVDTs were removed and inspected, with one exhibiting
the same type of problem. Oue to this additional problem, al) SRV LVDTs were removed, inspected, and
refurbished in accordance with vendor and engineering recommendations. No further problems were
tdentified.

Based on these findings, the LVOTs for A, B, and a)) 7 Automatic Depressurization System (ADS) [SB)
SRV's were replaced with new LVDTs with the reraining LVDTs being returbished and reinstalled.

Periodic disassembly inspections and replacerent of tue LVDT: is being evaluated. This will be
documented in AIR 374-121-92-011018.

Beca.se the SRVs experienced passage of water, the vendor {Crosby) was consulted abuut tae possible
affects of passing high pressure water, Resylts of that consultation indicate that there are no
concerns about the operability of the valves.

F T 0! AT

The burnt out Tight bulbs in the Annunciator “First Out" Indication was due to inadequate testing of the
first out circuitry. An Electrical Maintenanca Department procedure had been caveloped for testing this
¢ircuitry but had been overlovked as a result of a failure to enter tha surveillance into the General
Surveillance (GSRV) Program. This surveillance was performed shortly following the event and determined
that the light bulbs were hurnt out. The bulbs were replaced and tested satisfactory. A similar test
was performed on Unit 1. In addition the following actions were initiated:

a. The GSRV was updated to inciude the surveillance item, and
b. A1l departments will revies the GSRV items against department surveillances to assure that all

necessary surveillances are included in the GSRV Pregram. AIR 374-180-%2-06702 will track
completion of this review.
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CORRECTIVE ACTIONS CONTINUED

HIGH DRYWELL TEMPERATURE

The area temperature sensor in the vicirity of the Control Rod Drive (CRD) Lines has been temporarily
shialded per a Temporary System Change (TSC 2-958-92) to minimize the affect of the hot CRD Lines on
Drywal) Tewperature Indication during & scram. Also, the Safety Parameter Display System (SPDS)
algorithe for the interpretation of the inputs is being revised to discount any indicetion which is not
within a set range of other indications. AIR 374-180-92-06702 will track this revision.

PCIC EXCESS FAOM CHECK VALVE INDTCATION

Following the event, the 2€51-F066, RCIC Inboard Testable Check valve, was visually inspected to compare
it's as found condition to that of the 2E51-F065, RCIC Outboard Testable Check valve. The Micro Switch
Lever Arm for the closed limit was not in contact with the closed limit cam while the lever arm for the
open limit was in cortact with the open limit cam. This would result in the Open indication in the
Contre)l Room.

The valve wii disassembled to address potential frictional forces which might have prevented valve
closure, indicator hinge pin packing or other internal component degradaticn. Upon inspection, the
indicator hinge pin bearing support surface showed signs of scoring between the bearing surface and the
stuffing tox bushing confirming the presence of additional friction forces preventing valve closure.
Mechanica) Maintenance repaired the indicator hinge pin bearing surface and -epacked the stuffing box.
Valve operation was verified through the work request test,

The original concern causing the RCIC Valve to remain open due to opposing frictional forces had been
resolved allowing the valve to close on it's own accord from approximately 60 - 0% open.

PREVIOQUS EVENTS

LER Number Title
373/82-077/703L-0 RCIC Testable Check Valve Indication Failure
3174/87-014-00 High Thrust Bearing Wear Scram/Foreign Material In Wear Detector

COMPONENT FAILURE DATA
Manufacturer Nomenclature Mode) Number MFG Part Number

Crosby/Trans-Tec Linear Voltage 0304-00)
Cifferential Transformer

General Electric Thrust Brg Wear Detector
Anchor Darling Testable Check Valve
Genera) Electric TORFP Trip System

Hathaway fenunciator Logic Card 8367901




SHEET 1 EVENT SUMMARY
AND DV§ ziunbct
CAUSE CODES

™ Lost geseration [ | Reactor trip NRC violation, level__
Cost > $285000 [ | ESF actuation GSEP event, class
Hazard or Spill Tech Spec LCO

= Personnql iujury [0 LER | Potential or future loss

| NRC reportable
i 1 "“"
Component ' PSE SALP functionsl erea_
\ype FailUfe mode

e [ — Depariment
'] | M a4 A i
} { o | ‘ ‘
ITAd B | VAT ALSS W
i 4 { H Aq A |
] | 14 { | ! | |
T S i o A o
| YR l . |
| | | i ‘ | { | |
| . |

R

Pt

e

_Liionud" L or blank Type

&
i

Lovoi ' Detail code

sypt
Deuu

Ix,mﬁ,ﬂnnnﬂ. code

& B

Typo bf dehcxancy
Detul ccdc i

- Detail code

™ - N
o JORAILREnts




SHEET 7 EVENT SUMMARY

AND

DVR Number

-ﬁ----—----

CAUSE CODES

" Lost generation Reactor trip
1"" Cost > $28,000 ESF actuation
™ Hazard or Spill NRC reportable
T Personsel injury LER
Compo. nt PSld
ure mode

{_‘I NRC violation, level
GSEP event, clans
Tech Spec LCO

Potential or future loss
SALP functional area__

| ] ,M_L‘:'I' | [‘LP’ :Ml M
g | L |
B I R D |

Licensed? L or blank l‘rypa

|L0"l Detail code
Deparsment —
i [
! | 1
L1 | {
Type
Detail Code
‘ LT""’ Depariment | -
AD‘ 3 ! | | P’a{”‘f &M‘_u 4"4'4«‘1 A"y {"‘V" k eloes « S e

| ! i ‘ | |

IS S

_.Detail ecode
| . 11

Type of deficiency

‘. ID.“Q—-‘-O—Q!——— Procedure type

-

r Detail code

Type |

[-ery 57

B E (




