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Submission
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ABSTRACT (Limit Lo 1400 spaces, 1.e, approximately (ifteen single-space typewritten lines) (16) '

At 1420 on 12730792, while perfarming Periodic Test (PT)1-10-3, “Bus Orop Testing", the )8 Residuval Heat Removal
(RHR) [BP] pump uncxpectedly auto started. At 1426 the 1D RHR pump was secured. At 1515 the Safeguards System
Engineer (5SE) performed a walkdown of the affected Safeguards logic and identified that the Bus 148 Train B
sequence timer cam shaft was binding and had failed to fully reset. The 5SE also found the two Bus 149 Safety
Injection (S1) [BQ) sequence timer cam shafts were binding and had failed to fully reset, The SSE manually reset
the three timers. five additional sequence timers were identified with cam shafts that were binding but had fully
reset. Work reguests were initiated to repair the eight affected sequence timers,

At 0945 on 12/31/92, prier to starting repairs on the Bus 148 Train 8 SI sequence timer, the 1B RHR pump
unexpectedly auto started, The 1B RMR pump was secured at 1080. By 1355 all eight of the affected sequence
timers were adjusted and verified to operate as required.

The cause of the first RHR pump start and the sequence timer binding was due to improper setup and adjustment of
the sequence timers during installation. The cause of the second RHR pump start was due to the inadvertent
manipulation of the Bus 148 S1 sequence timer contacts.

Corrective actiors include having the SSE witness the next several performances of PT-10-2 _~ verify proper
operation of the seguence timers, revising PT<10-3 to include a pause to allow time for the sequence timer to
reset, revising the Electrical Maintenance procedures to address the initial setup and installation of the
sequence timers, and evaluating the timers for Part 21 applicability.
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CONDITION PRIOR 10 EVENT
MODE 1 - Powsr Operations RX Power Q9%  RCS [AB] Temperature/ Pressure _ 559 °F/ 2235 psig

UESCRIPTION OF EVENT

At 1421 on 12730792, while performing Periodic Test (PT)~10-3, “Bus Drop Testing", on Unit ! Train B,
the 1B Residual Heat Removal (RHR) pump unexpectedly auto started. The section of PT<10-3 was
immediately exited with no further complications. At 1426 the 1B RHR pump was secured and the
Safeguards System Engineer (SSE) was notified of the event. The SSE reviewed PT-10-3 to determine the
possible cause of the 1B RHR pump auto start and if any additiona) equipment may have been affected. At
1515 the SS€ performed a walkdown of the affected Safeguards logic and identified that the Bus 148 Train
B Safety Injection (S1) [BQ] sequence timer cam shaft was binding and had failed to fully reset as
required during P1-10-3, At 1520 the SSE manually rotated the sequence timer cam shaft to the fully
reset position,

At 1525 the SSE inspected the other 11 SI and Station Blackout sequence timers on Unit | for Buses 147,
148 and 149 and identified that the Bus 149 Train A and Train B SI sequence timer cam shafts were also
binding ant had not fully reset. At 1530 the SSE manually rotated the Bus 149 Train A and Train B SI
timer cam shafts to the fully reset position. The SSE aVso identified that five of the eleven sequence
timer cam shafls were binding but they had managed to fully reset. Work requests were initiated to
repair the eight affected sequence timers,

At (945 on 12/31/92, while the SSE and Flectrical Maintenance {EM) Department electricians were
preparing te work on the Bus 148 Train B SI sequence timer, the 1B RHR pump unexpectedly auto started.
The 18 RHR pump was secured at 1000, At 1010 the electricians started repairs for the affected sequence
timers. At 1355 all eight of the affected sequence timers had been adjusted and were verified to
operate as required,

APPARENT CAUSE QF EVENT

The cause of the initial unexpected auto start of the 1B RHR pump was component failure. Contact #2 on
the Bus 148 Train B SI sequence timer was out of adjustment, and the cam shaft failed to rotate to the
fully reset position. Proper adjustment of the sequence timers ensuras that all of the contacts 1ift
of f of the cams, all of the contacts open, and the cam shaft rotates to the fully reset position when
the rlutch coi) is de-energized. When the Bus 148 Train B S1 sequence timer clutch coil was
de-energized all of the contacts except for #2 Vifted off of the cams, all of the contacts except for #2
opened, and the cam shaft did not rotate to the fully reset position. While contact #2 was improperly
closed, the Nurlear Station Operator (NSO), following the steps in PT-10-3, restored the Safeguards
System to normal. This completed the signal which allowed the 1B RHR pump to auto start. The cam shaft
then slowly rotated to a partially reset position {approximately 10%) and contact #2 opened allowing the
NSO to secure the 1B RMR pump. A contributing cause of the component failure was procedural inadequacy.
Contact #2 was not properly adjusted during the initia) setup and installation of the sequence timer.
The existing sequence timer inspection procedure does require verification of all contact closures and
verification of contact reset upon cam shaft reset. However, this procedure does not require
verification of contact reset upon clutch coi)l de-energization with a simultaneous failure of the cam
shaft to reset,
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APPARENT CAUSE OF EVENT (Continved)

A contributing cause of the 1B RHR pump auto start was procedural deficiency. The 1B RHR pump auto
started when the NSO performed PT-10-3 section 5.4 step 60. This step directs the NSO to turn reset
push button #12 to tne reset position and momentarily depress. This step accomplishes two separate
functions. The first function is to reset the sequence timer, which occurs when the push button is
turned to the reset position., The second function is to return the Safeguards System to normal, which
occurs when the push button is momentarily depressed. The timer requires 0.5 seconds to reset. Toe
procedure does not direct the NSO to pause to allow the timer tc reset before momentarily depressing the
push button.

The cause of the binding of the sequence timer cam shaft for all eight of the affected sequence timers
is believed to be design, manufacture, construction/installatien. Initial investigation indicates that
an adjustable collar was probably incorrectly set by the manufacturer causing it to be tightly pressed
against the cam shaft bushing. With the collar tightly pressed against the cam shaft bushing, the
interface between the cam shaft, collar, cam shaft bushing, -nd **e left side plate assembly (metal
bracket which is part of the timer's structural support) becomes rigid. Tn *his configuration, any
torquing of the timer's metal structure can cause binding of the timer's cam shaft. This torquing can
occur during the initial installation when the mounting screws are tightened. The torquing can also
occur during normal operations if the timer's metal structure expands or contracts due to temperature
variations, in the switchgear rooms. The combination of the torquing during instaliation and
temperature variations in conjunction with the improper collar adjustment probably caused the timers to
bind after initial testing had been completed. With the collar properly set, torquing during
installation and temperature variations should not cause the cam shafts to bind. The binding of the
sequence timer camshaft is being further investigated for Part 21 applicability.

The exact cause of the second unexpected start of the !B RHR pump could not be determined. The cabinet
doors for the Bus 148 Train B S sequence timer were inadvertently left open following an inspection of
the sequence timer by the SSE and the electrician. A1l personnel involved in the troubleshooting were
questioned inmediately following the event. No actions were in progress at the time that could have
caused this event,

SAFETY ANALYSIS OF EVENT

The safety significance of the event was minime1, The failure of the sequerce timers to reset would not
have prevented the required Safeguards loads on the applicable diese! generator (DG) from starting.
However, the sequence timers, which were found to be only partiaily reset, would have block lopaded the
components onto their respective DGs instead of sequencing during a SI/Loss Of Offsite Power (LOOP)

event,

A1l of the sequence timers on Unit | were verified to be fully reset during Technical Staff Surveillance
(TS5) 15.6.35<1, "Manual Actuation of the Safety Injection and Safe Shutdown Systems and Diesel
Generator Loading Test", which was performed on 7-31-92. The failure of the Bus 148 Train B SI timer
cam shaft to fully reset is believed .o have occurred during the 12-30-92 performance of PT<10-3. If
the cam shaft had failed to reset during the previous performance of PT-10-3, the 18 RHR pump would have
auto started at that time. Therefore, the timer was only in this partially reset condition for
approximately one hour. The failure of the Bus 149 Train A and Train B S1 timers is believed to have
occurred during the previous performance of PT-10-3 on 10-06-92 (Train A) and 10-11-92 (Train 8}, This
was the only time that the Bus 149 SI sequence timers had been actuated since TSS 15.6,.35-1.
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SAFETY ANALYSIS OF EVENT (contioved)

From 10-06-92 to 12-30-92, the Bus 149 components would have block loaded cnte the 18 DG duri g 2
S1/L00P event. For approximately one hour on 12-30-92 both the Bus 148 and Bus 149 components would
have block loaded on to the 1A and 1B DG respectively during a SI/LOOP event,

Zion Station Site Engineering has reviewed the ccasequence of a block loading event and believes the
safety significance is minimal becauze the diesel engines, generators, and the loads they feed would
operate if subjected to a block lcading event.

There are no other postulateé initial conditions that would have worsened the safety consequences of
this svent.

CORRECTIVE ACTIONS

1,

The i~mediate corrective action was to secure the 1B RHR pump following both of the inadvertent
auto starts. The three partially reset SI sequence timer cam shafts were manually reset. Work
Requests were initiated to repair the other eight affected sequence timers.

Contact #2 on the Bus 143 Train B SI sequence timer was adjusted to open after the clutch coil de-
energizes. The contacts on all of the Unit )| sequence timers were inspected. No other contacts
were found to be out of adjustment.

The binding of the sequence timer -am shaft was relieved by adjusting the cam shaft collar so that
the collar was not in direct contact with the cam shaft bushing. After the collar was adjusted,
the cam shaft was verified to fully reset both manually and electrically. Verification and/or
adjustment of this collar is not addressed in any Vendor Technical Information on-site.

A Manufacturers Representative for Eagle Signal Corporation was brought on-site to evaluate the
collar adjustments. The Manufacturers Representative inspected a new timer from the warehouse and
found that the cam shaft was binding due to the same improper collar adjustment. The Manufacturers
Representative inspected sequence timers installed on Unit 1 and Unit 2, and found the collar
settings to be acceptable. The Manufacturers Represertative is currently working with the
manufacturer t¢ identify any potential procedura! enhancements that may be of benefit in the
inspection, maintenance, and testing of the sequence timers. (295-180-92-11901)

The SSE will be present during the next several performances of PT-10-3 to witness the operation of
the sequence timers., (295-180-92-11502)

PT=10-3 will be revised to direct the NSO to pause to allow the sequence timer to reset before
depressing the reset push-button te return the Safeguards System to normal. (295-180-92-11%03)

The €M procedures will be revised to address initial setup of the sequence timers. The initial
setup will include steps for verification of collar setting, contact adjustment and installation.

(295-180-92-11904)

Commenwealth Edison Company Corporate Pavt 21 Group is evaiuating this event for Part 1
applicability, (295-180-92-11905)
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F.  PREVIOUS EVENTS
A search of the Zion Station Deviation Report (DVR) / Licensee Event Report (LER) data base were
performed using the following key words: timer; sequence; ESF actuatien. S$ix previous occurrences of
sequence timer failures were identified. These occurrences are documented in LER1-92-19, DVR 1-89-116,

OVR 1-89-117, DVR 1-88-063, DVR 2-90-067 and DVR 1-86..094, The corrective actions for these events are
not applicable to this event.

6. COMPONENT FAILURE DATA
MANUFACTURER NOMENCLATURE MODEL NUMBER MEG PART NUMBER

Eagle Signal Timer Bulletin 140 HO6402GA68
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