The Light
company

Houston Lighting & Power South Texas Froject Electric Generating Station P, O. Box 289 Wadsworth, Texas 77483

April 24, 1996
ST-HL-AE-5354
File No.: G26
10CFR50.73

U. S. Nuclear Regulatory Commission
Attention: Document Control Desk
Washington, DC 20555

South Texas Project
Unit 2
Docket No. STN 50-499
Licensee vent Report 96-002
Fuel Handling Builaing Exhaust Air Damper Inoperable

S i ¥ ate Design Lmol .

Pursuant to 10CFR50.73, the South Texas Project submits the attached Unit 2 Licensee
Event Report 96-002 regarding a Fuel Handling Building Exhaust Air Damper found inoperable
due to inappropriate design implementation. This event did not have an adverse effect on the
' 4 and safety of the public.

If you should have any questions on this matter, please contact Mr. S. M. Head at
(512) 972-7136 or me at (512) 972-7988.
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Fuel Handling Building Exhaust Air Damper Inoperable Due to Inappropriate Design Implementation
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On March 21, 1996, Unit 2 was in Mode | at 100% power. At 451 hours, it was determined train B of the
Fuel Handling Building Emergency Exhaust Air system exceeded the Allowed Outage Time, resulting in a
failure to meet Technical Specification requirements. Previously, on March 16, 1996, train B of the Fuel

rate in the required manner when started and
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A review of historical computer data indicated the flow
transmitter failed and the damper became inoperable on March 4, 1996. The cause of the transmitter failure
e which connected the damper loss-of-AC closure circuit to the station battery. The issues
¢ design change were due to less than adequate consideration of all design input
Modifications were made to the Fuel Handling
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DESCRIPTION OF EVENT:

On March 21, 1996 Unit 2 was in Mode 1 at 100% power. An investigation concluded that the requirements
of Technical Specification 3.7.8 had not been met since 1451 hours on March 14, 1996 and therefore was
reportable.

On March 16, 1996, at 2120 hours the Fuel Hundling Building train B Exhaust Air system failed to operate
in the automatic mode and was declared ‘noperable. The inoperability was due to the failure of flow
transmitier FT-9507A, which prevented the flow control damper HV-9507A from operating in the automatic
mode. Technical Specification 3.7.8 requir. . two independent exhaust filter trains and their associated dampers
be operable in Modes 1, 2, 3 and 4. The LCO action stateme~* requires that an inoperable filter train be
returned to operable status within seven days cr the unit must be placed in Hot Standby within the next six
hours and Cold Shutdown within the fol’_wing 30 hours. After being declared inoperable on March 16, 1996,
at 2120 hours, the LCO Action reqv.ced completion time was March 23, 1996, at 2120 hours. A review of
historical computer data indicated 'nat flow transmitter FT-9507A failed and damper HV-9507A had become
inoperable on March 14, 1996, at '451 hours. Therefore, for reportability purposes, the Allowed Outage Time
I expired on March 21, 1996, at 1451 hours and this event became reportable.

Un March 14, 1996 a surveillance was performed in which the last step verified the operability of the Fuel
Handling Building Emergency Exhaust train B damper DC closing circuii by subjecting the damper to a loss-
of-AC condition. After this step was completed satisfactorily, the filter train was returned to the normal,
secured condition. On March 16, 1996, during a review of the computer monitored points, it was discovered |
that the Fuel Handling Building Emergency Exhaust train B flow transmitter ha apparently failed. The data
indicated the failure occurred at 1451 hours on March 14, 1996. The Fuel Handling Building train B
Emergency Exhaust system was started and subsequently declared inoperable after the damper failed to operate.

During field troubleshooting and additional surveillance testing, two additional flow transmitter failures
occurred. Further trouble-shooting activities determined that voltage impulses occurred at the transmitter input
terminals during the damper loss-of-AC closure function. The cause of the imgpulses was initially believed to
be due to the starting characteristics of the motor and on March 21, 1996, the motor was replaced. When a
retest was conducted after the motor replacement, the voltage impulses were still present.

On March 22, 1996, it was determined a design change installed in May of 1995, which replaced the battery
mounted in the actuator with a connection to the 125 VDC station battery created higher voltages during the
closure cycle and could significantly increase the size of voltage impulses. At this time it was believed the
voltage impulses were causing the flow transmitter failuses. Subsequent evaluation and work conducted during
the trouble-shooting process found that a 125 to 24 VDC power supply would eliminate the voltage impulses.

I In parallel with the preparation of a design change to install the previously tested 125 to 24 VDC power
supply, an engineering evaluation concluded that credit could be taken for manually positioning the Fuel
Handling Building Emergency Exhaust train B damper HV-9507A in lieu of depending on the flow transmitter
to provide a signal to the automatic control system. Based on this engineering evaluation, and changes made
to the necessary procedures, the Fuel Handling Building train B filter exhaust system was declared operable
on March 22, 1996, at 2056 hours.

SHELLS \LER . PRI 04/24/96 (12:31pm)
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DESCRIPTION OF EVENT (Continued):

In an effort to provide an independent evaluation of the failure mechanism, a failed transmitter was sent to both
Southwest Research and the vendor (Tavis) for evaluation. On March 26, 1996, a test report was received
from Southwest Research describing the failure mechanism for the flow transmitter failure on March 14, 1996.
This report confirmed that high voltages applied to the internal components was the cause of the transmitter
failures. In addition, the failure analysis performed by the vendor on the flow transmitter that failed on March
19, 1996 also concluded that high voltage was the likely failure mechanism.

On March 28, 1996, the train B Control Room Envelope ileating, Ventilation and Air Conditioning system
failed to operate in the automatic mode during the quarterly radiation monitor surveillance due to a flow
control failure. Flow transmitter FT-9585 had failed high and the damper had fully closed in an attempt to
reduce flow. It was determined that the two trausmitters (FT-9507A and FT-9585) shared a common
instrument power supply. Subsequent field trouble-shooting found voltage impulses created during the closure
cycle of damper HV-9507A, were reaching transmitter FT-9585. Since the computer points for Control Room
Envelope Heating, Ventilation and Air Conditioning HI/LO flow are normally in alarm in the secured position,
an exact time of failure could not be determined for transmitter FT-9585. This condition was discovered
during routine surveillance testing and corrected prior to the expiration of the Allowed Outage Time.

On March 31, 1996, a permanent design ch°nge was implemented to install the 125 to 24 VDC power supply
on Fuel Handling Building damper HV-9507A, based on the previously demonstrated effectiveness of the 125
to 24 VDC power supply.  After installation of the 125 to 24 VDC power supply on the Fuel Handling
Building exhaust damper HV-9507A, measurements of the circuit indicated that the transient voltage impulses
were no longer a concern. To preclude any potential future failures in the other trains, these modifications
were installed in the remaining trains in both units by April 6, 1996.

With regards to the Control Room Envelope Heating, Ventilation and Air Conditioning system, a tempora.y
modification was issued to deactivate the loss-of-AC closure circuit on Control Room Envelope damper HV-
9585. An analysis had determined that the closure requirement was no longer necessary. These modifications
were installed in the remaining trains in both units by April 4, 1996,

CAUSE OF EVENT:

The cause of the flow transmitter failures was a design change which connected the damper loss-of-AC closure
circuits to the station battery. The increased operating voltage created larger transient voltage impulses which,
| over time, are believed to have degraded a component within the circuit. The degradation of the component
allowed for the transient voltage impulses to cause the flow transmitter failure.

The issues associated with the design change implementation were due te a less than adequate consideration
of all design input information. Self-assessments performed recently on the South Texas Project design
process, including a review of several modifications, found that no issues existed with those designs. However,
it has been determined that a more rigorous process for consideration of design inputs would enhance the
preparation of design change packages. The enhancements will provide a high degree of confidence that
recurrence of the issues identified in this Licensee Event Report will be prevented in the future.

SHELLS\LER , PRI 04/24/96 (12:32pm)
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ANALYSIS OF EVENT:

Non-compliance with Technical Specification 3.7.8 from March 14, 1996 until March 21, 1996 is reportable
pursuant to 10CFR50.73 (a) (2) (i) (B). This event did not adversely impact the safe operation of the plant,
the safety of plant personnel, or the health and safety of the public.

The Fuel Handling Building Emergency Exhaust filter flow control damper is an electro-hydraulically actuated
damper designed to control flow through the filter train at 29000 c¢fm £ 10%. In addition, the damper is
designed to fail closed on loss of AC supplied power. This fail closed feature is intended to close the damper
to isolate flow into the non-operating train should a single failure occur causing only one train of Fuel
Handling Building Exhaust Air system to be available.

Operability of Fuel Handling Building HVAC

Throughout the time HV-9507A was inoperable, the redundant Fuel Handling Building damper and filter train
were operable and capable of providing the filtration of the Fuel Handling Building atmosphere, if required.
In the event of an accident, the Emergency Operating Procedures are designed to ensure satisfaciory operation
of a single filter train,

With respect to the effect of the identified condition on past operability of the Fuel Handling Building Exhaust
Air system, reviews have found that the design change which connected the 125 VDC station bat.ery to this
equipment did not have any immediate impact on the operability of the Fuel Handling Building Exhaust Air
system. Immediately after the modification installation, which connected the station battery to the Fuei
Handling Building Emergency Exhaust Air control circuit, post modification tests were conducted on the
damper control circuits to demonstrate that the modification performed as required. The tests resulted in the
circuit functioning acceptably. Since that time, surveillance testing of the damper's response to a loss of AC
power have been performed monthly. These flow transmitters have not been the source of a failed surveillance
test up to the Lume when the flow transmitter failure occurred after completion of the test on March 14, 1996.

With respect to the potential inoperability of both Fuel Handling Building Exhaust Air system trains due to
the common mode effects of the 125 VDC battery transieni voltages on the damper control circuits,
engineering design reviews, review of the sequence of events and observation of test data indicate that the
connection of the 125 VDC station battery to the damper control circuit causes the degradation of a circuit
component(s). The degraded component(s) provides a path for transient voltages from relay or motor operation
which affect the flow transmitter(s). The failure/degradation mechanism occurs over time as evidenced by the
successful performance of the system surveillance tests for approximately one year prior to the failure of the
flow transmitter. It should be noted, the DC closure circuit for the Fuel Handling Building Emergency Exhaust
Air system is only activated during the loss-of-AC surveillance testing or during a loss-of-offsite power event.
Therefore, the degradation of the flow transmitter due to the voitage impulses did not occur continuously, but
occurred primarily during the performance of the surveillance tests. Train B of the Fuel Handling Building
Emergency Exhaust Air system appears to be the first to degrade as it resulted in the first failure observed.
Tests conducted on other trains of Fuel Handling Building Emergency Exhaust Air system in both South Texas
Project nnits did not show evidence of the transmitter failure. When and if a failure does occur, it is detectable
by performance of the surveillance test performed monthly. Even in the unlikely case where an undetectable
circuit component degradation has occurred, the operator can take manual control in the control room to
mitigate the effects of the flow transmitter failure.

SHELLS\LER . PRI 04/24/%6 (12:32pm)
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ANALYSIS OF EVENT (Continued):

Opetability of Control Room Envelope Heating. Ventilat | Air Conditioni

Train B of the Control Room Envelope Heating, Ventilation and Air Conditioning system was declared
inoperable due to a failure of FT-9585. During this time period, redundant trains A and C of the Control
Room Envelope Heating, Ventilation and Air Conditioning system with their associated dampers, fans and
instrumentation were capable of providing filtration and pressurization of the Control Room Envelope, if
required. In the event of an accident, the Emergency Operating Procedures are designed to verify satisfactory
operation of the filter system.

With respect to the effect of the identified condition on past operability of the Control Room Envelope
Heating, Ventilation and Air Conditioning systems reviews have also found that the design change which
connected the station battery to this equipment did not have any immediate impact on operability. Post §
modification tests were also conducted immediately after the modification. Similar to the Fuel Handling
Building Emergency Exhaust Air damper control circuitry, these post modification tests demonstrated the
I acceptainlity of the design modification.

The Control Room Envelope Heating, Ventilation and Air Conditioning is tested by numerous surveillance
tests. The flow transmitter must be functional in these tests to provide a control system signal so that damper
modulating control can occur. If the flow transmitter does not provide this signal, damper modulation would
| not occur, the operators would detect that deficiency and the Control Room Envelope Heating, Ventilation and
Air Conditioning system would be declared inoperable. A review of all the surveillance tests conducted on the
Control Room Envelope system indicates that the maximum length of time between surveillance tests that
challenge the Control Room Envelope system would not exceed once per quarter. These flow transmitters have
not been the source of a failed surveillance test up to the time when the flow transmitter, FT-9585, failure
occurred.

The potential inoperability of all three Control Room Envelope Heating, Ventilation and Air Conditioning
trains due to common mode effects of the 125 VDC battery transient voltages on the Control Room Envelope
Heating, Ventilation and Air Conditioning damper control circuits has also been reviewed with results similar
to those found in the Fuel Handling Building Exhaust Air system. The failure mechanisms (i.e., slow
degradation of a circuit component) is the same as described previously for the Fuel Handling Building
Exhaust Air system. The degraded component provides a path for the transient voltages to affect the flow
transmitter. The degradation occurs over time as documented by the successful surveillance test performance
for a period of one year prior to the failure described in this event. The remaining redundant trains of the
Control Room Envelope Heating, Ventilation and Air Conditioning (trains A and C) did not show evidence
of a transmitter failure. As discussed previously, when the transmitter failure occurs, it is detectable by the
operators during performance of surveillance tests (at least once per quarter).

The damper control circuit degradation mechanism occurs over a relatively long time period. It is detectable
by numerous surveillance tests performed at least once per quarter which challenge the Control Room
Envelope Heating, Ventilation and Air Conditioning sy stem trains. Because the system has not shown evidence
of the mechanism, the potential for undetectable degraded failure mechanisms occurring which affect all
Control Room Envelope Heating, Ventilation and Air Conditioning trains is judged to be minimal.

m
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CORRECTIVE ACTIONS: J

. As an interim measure, operating procedures were revised to provide operators with the additional
information necessary to respond a Fuel Handling Building filter train damper failure.

- Design changes were implemented to install 125 to 24 VDC power connected to the loss-of-AC damper
closure circuits of Fuel Handling Building filtration system for both units.

3. The Fuel Handling Building filtration system surveillance procedures (OPSP0O3-HF-0001 and OPSP03-
HF-0002) were optimized to identify any future failures of this type at the time of performance.

4. Temporary Modifications were completed to de-energize the loss-of-AC circuit for the Control Room
Envelope Emergency Make-up dampers to minimize the susceptibility of the circuit to the transient
voltage impulses.

5. A near term review process will address removal of the Control Room Envelope Emergency Make-up
actuator temporary modifications.

6. Reviews have been conducted by the engineering group to assess the design modification which
connected the 125 VDC station battery to the damper control circuit. The review group determined
that the STP design process ce 'd be enhanced to minimize the potential for further difficulties of the
type which caused this ever? a..u also recommended actions to that effect. These following significant
actions are in the process of being implemented. I

. Revise the design change process procedure to clearly provide more guidance on gathering
Design Inputs, documenting those inputs and using the Design Inputs to prepare a design
specification. The guidance will also consider post-modification testing requirements.

Status: In Process
- Improve the guidance for performance and documentation of design verification

Status: Complete

- Provide training and develop guidelines for use by Design Engineers in establishing
modification design inputs and criteria.

Status: In Process

. Re-emphasize management expectations of modification ownership, use of the modification
team concept and the performance of modification activities.

Status: In Process

R S L SIS
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ADDITIONAL INFORMATION:

There has only been one previous event reported by the South Texas Project to the Nuclear Regulatory
Commission within the last three years regarding the inoperable Fuel Handling Building Emergency Exhaust
Air system. Unit | Licensee Event Report 94-005 reported an inoperable condition due to failure of the battery
backup system used for closure in the event of a loss of offsite power.

m
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