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On May 3, 1994, Engineering identified a circuitry problem involving the
response times of the temperature controllers and time delay reiays for the
ESF filtration unit heaters. The temperature controllers for the ESF
filtration unit heaters were replaced between 10/92 and 4/93 via Design Change
3292. The response time problem potentially existed since those replacements.
The preliminary root cause of this event is inadequate design information
which did not identify the timing function of the original temperature
controller and the requirement for the controller to time out before the time
delay became energized. A contributing cause existed in that the engineering
review of the design change package which replaced the safety related
temperature controllers did not identify the increased drop out time of the
new controllers and their effect in the circuit with respect to the time delay
relays in the units. This event did not compromise the health and safety of
the public.
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REPORTABLE OCCURRENCE

On May 3, 1994, Engineering identified a circuitry problem involving the
response times of the temperature controller (EIIS Identifier TC) and time
delay relays (EIIS Identifier RLY-2) for the ESF filtration unit heaters
(EIIS Identifier V-EHTR). The set points for the time delay relays and the
drop out time of the temperature controller contacts were such that the
heaters would not re-energize automatically after a loss of power; instead,
the heaters would have to be reset manually. Heating coils are provided in
the varicus riltration units to reduce the relative humidity of the
charcoal filter bed (the Tow relative humidity is necessary to ensure that
the radioactive iodine is removed from the process stream with the
appropriate efficiency). Absent manual operator action, the failure of the
heater coils to energize automatically after a loss of power will cause the
filtration unit to trip (after a 400 second time delay) on low filter
differential temperature. This condition affected the ESF filtration
systems (EIIS Identifier V) which are provided to limit the radiological
consequences of postulated accidents.

The affected systems include the Shield Building Ventilation System (SBVS;
EIIS Identifier VC), the Control Room Air Conditioning System (CRACS; EIIS
Identifier VI), the Controlled Ventilation Area System (CVAS; EIIS
Identifier VF) and the Fuel Handling Building Ventilation System (FHBVS;
EI1IS Identifier VG). Technical Specifications 3.6.6.1, 3.7.6, 3.7.7 and
3.9.12 require two independent ventilation trains (A and B) to be operable.
The SBVS and CVAS must be operable in Modes 1,2,3 and 4, while the CRACS
must be operable in all modes. The FHBVS must be operable whenever
irradiated fuel is in the spent fuel pool.
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The temperature controllers for (SBVS) SBV-A, (CRACS) HVC-A & B, (FHBVS)
VF-A & B, and (CVAS) HVR-A & B, were replaced between 12/92 and 4/93, and
the temperature controller for (SBVS) SBV-B was replaced in 10/92. With
the exception of CRACS controllers, the response time problem potentially
existed since those replacements.

Given the information described above, this event is reportable as a 30-day
Licensee Event Report (LER) on the basis of the following:

10CFR 50.73 (a)(2)(i) - operation or condition prohibited by
the plant's Technical Specifications (7Ss) since the
affected filtration units were not operable as required by
the TSs.

10CFR 50.73 (a)(2)(ii) - the event or condition resulted in
the plant being in a condition that was outside of the
design basis of the plant since the conditions might have
recduced the effectiveness of one of the principle safety
barriers for preventing the release of fission products to
the environment.

10CFR 50.73 (a)(2)(v) - any event or condition that alone
could have prevented the fulfillment of the safety function
of structures or systems that are needed to mitigate the
consequences of an accident and/or control the release of
radioactive material since post-accident doses could
increase off-site (by means of unfiltered leakage from
containment to the annulus to the environment) and in the
control room (by means of unfiltered recirculation flow).
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10CFR 50.73 (a)(2)(vii) - any event where a single cause or
condition caused at least one independent train or channel
to become inoperable in multiple systems or two independent

trains or channels to become inoperable in a single system
designed to mitigate the consequences of an accident in that
a single design condition resulted in both trains of
multiple ESF filtration systems being inoperable.

INITIAL CONDITIONS

Plant Power 100%
Plant Operating Mode: Mode 1
Procedures Being Performed Specific to This Event: None
Technical Specification LCO's in Effect Specific to this Event: None
Major Equipment Out of Service Specific to this Event: None
EVENT SEQUENCE

On March 16, 1994, Waterford 3 was in the process of Refueling Outage 6 and
performed Surveillance Procedure OP-903-116, Train B Integrated Emergency
Diesel Generator / Engineering Safety Features Test. During the conduct of
0P-903-116 for Train B Safety Injection Actuation Test with concurrent Loss
of Offsite Power (LOOP), the SBVS and CVAS ESF filtration units tripped
after 400 seconds due to low heater differential temperature. However,
based upon input from Systems Engineering regarding load calculations of
the CVAS-B and SBV-B heaters, the overall test surveillance prescribed by
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0P-903-116 was successful in accordance with required acceptance criteria.

On April 4, 1994, Surveillance Procedure OP-903-115, Train A Integrated
Emergency Diesel Generator / Engineering Safety Features Test was performed
for Train A Safety Injection Actuation Test with concurrent Loss of Offsite
Power (LOOP). The overall test surveillance prescribed by OP-903-115 was
successful in accordance with the required acceptance criteria. Upon
consideration of the filtration unit performance during these two
surveillances, Operations requested that Engineering review the control
circuitry of the SBVS and the CVAS.

On May 3, 1994, Engineering identified a circuitry problem involving the
response times of the temperature controller and time delay relays for the
ESF filtration unit heaters. The set points for the time delay relays and
the drop out time of the temperature controller contacts were such that the
heaters would not re-energize automatically after a loss of power; instead,
the heaters would have to be reset manually.

Upon investigation, it was determined that the original safety related
temperature controllers in the ESF filtration units had been replaced under
Design Change (DC) 3292 due to calibration difficulties associated with the
wide range and excessive deadband inherent to the original controllers.
Qualified replacement temperature controllers with a smaller operating
range and tighter deadband were installed for the (SBVS) SBV-B unit heater
in 10/92, and the (SBVS) SBV-A and the FHBVS, CRACS and CVAS filtration
unit heaters between 12/92 and 4/93.
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The as found response times for tne -visting temperature controllers and
time delay relays indicated that the response time conflict existed for the
SBVS, CVAS and (FHBVS) HVF-B filtration unit heaters since the replacements
under DC-3292. The as found response times for the CRACS temperature
controliers and time delay relays indicate that a conflict did not exist
for the affected filtration unit heaters, and the existing (FHBVS) HVF-A
configuration was not tested.

The temperature controller for (SBVS) SBV-B tested satisfactorily after
installation in 10/92. The (SBVS) SBV-B relay was calibrated in 1/93 and
the response time conflict has apparently existed since that calibration.

CAUSAL FACTORS

An investigation concerning this event is currently in progress in
association with Condition Report (CR) number 94-471. Upon completion of
this investigation, a revised Licensee Event Report (LER) incorporating the
conclusions of that investigation will be submitted.

The preliminary root cause of this event is believed to be inadequate
design information which did not identify the timing function of the
original temperature controller and the requirement for the controller to

' time out before the time delay relay. The vendor technical manual for the
unit did not note the importance of the timing relationship between the
temperature controller and the time delay relay. In addition, the wiring
drawing for the heater control panel did not indicate the timing
requirement for the originally installed temperature controller. As such,
the design change failed to incorporate the required timing function of the
replacement temperature controllers.
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A contributing cause existed in that the engineering review of the design
change package which replaced the safety related temperature controllers
did not identify the increased drop out time of the new controllers and
their effect in the circuit with respect to the time delay relays in ‘he
units.

IMMEDIATE CORRECTIVE MEASURES

Upon identification of the circuitry problem with the ESF filtration unit
heaters on May 3, 1994, Operations issued Standing Instruction 94-004 to
manually reset the heaters on the SBVS, CVAS, and CRACS filtration un
following a loss of offsite power. In addition, Engineering initiat
Condition Report (CR) number 94-471.

Cl 291370/WA 01123753 was initiated to examine the as found response times
for the temperature controller and the time delay relay for the (SBVS) SBV-
B unit. The results of the examination indicated that the time delay relay
would actuate before the temperature controller contact dropped out,
causing the ESF filtration unit to trip after 400 seconds on low heater
differential temperature following a loss of offsite power.

Site Directive W4.101 was entered to evaluate the non conformance/
indeterminate condition of the ESF filtration unit heaters. Upon
completion of the analysis, a one hour notification to the NRC was made.
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Temporary Alteration Request (TAR) 94-016 was initiated to increase the set
points of the time delay relays for the SBVS, CRACS and CVAS filtration
unit heaters. The FHBVS filtration unit heaters were declared out of
service,

On May 4, 1994, CI 291373/WA 01123754 was initiated to install TAR 94-016
and obtain as found response times of the temperature controllers and time
delay relays for the SBVS, CRACS and CVAS filtration unit heaters. The as
found response times for the temperature controllers indicated that the
SBVS and CVAS filtration unit heaters would not have re-energized
automatically after a loss of power and would have to be manually reset.

On May 5, 1994, Setpoint Change 94-006 was initiated to revise the Setpoint
Database to increase the setpoint values for the time delay relays in the
SBVS, CVAS, FHBVS and CRACS filtration unit heaters.

In addition, two warehouse supply temperature controllers, of the same type
as those originally installed in the ESF filtration unit heaters, were
satisfactorily tested for response time relative to time delay relay. Test
results demonstrate that the circuitry problem did not exist prior to the
implementation of DC-3292.

Preventive maintenance (PM) tasks 021270 and 021271 were initiated for the
two CRACS filtration unit heaters. The other six ESF filtration unit
heaters had previously been included in the PM program.
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On May 11, 1994, TAR 94-017 was initiated to increase the setpoint of the
(FHBVS) HVF-B filtration unit time delay relay. (FHBVS) HVF-A was not
included in the TAR because the heater control panel of this unit contains
a different time delay relay than the other ESF filtration unit heaters.
The (FHBVS) HVF-A time delay relay was replaced under Revision 0 of SPEER
9301132.

On May 12, 1994, CI 291373/ WA 01123754 was used to install TAR 94-017 and
obtain as found response times for the temperature controller and time-
delay relay for the (FHBVS) HVF-B filtration unit heater. The as found
response time for the time delay relay indicated that the (FHBVS) HVF-B
; filtration unit heater would not have re-energized automatically after a '
loss of power and would have to be manually reset.

On May 18, 1994, SPEER 9301132 was revised to replace the time delay relay
in (FHBVS) HVF-A filtration unit heater control panel and any time delay
relay of the other filtration units heaters should they fail.

ACTIONS TO PREVENT RECURRENCE

The vendor design drawing will be annotated to indicate the timing
relationship between the temperature controiler and the time delay relay.

l The tasks for calibration of the time delay relays for the ESF filtration

unit heaters will be revised to reflect a calibration frequency of 18
months (between refueling outages).

.
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The Engineering staff will be required to review this event, and will be
made aware via continuing training of subtle changes in control circuitry
which can affect system operation. In addition, Engineering will evaluate
the need for procedural improvements to note such subtle equipment
characteristics.

These corrective actions shall be completed by July 29, 1994.

Additional corrective actions may be scheduled upon completion of the
| investigation concerning this event. A revised LER incorporating the
conclusions of that investigation will be issued by July 2, 1994.

SAFETY SIGNIFICANCE

The ESF ventilation fans are interlocked with the heaters so that if the
heaters are not on, the trains will trip after 400 seconds due to low
heater differential temperature. If the fans trip, then offsite and
Control Room radiological dose during a design basis accident could
increase above the currently calcuiated value. Without the ventilation
fans, the Shield Building Annulus pressure would increase above atmospheric
pressure. Leakage from containment would pe unfiltered and would release
directly to the atmosphere. This direct release could have significant
impact on the accident doses.
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Based on very conservative icensing basis assumptions, it is expected that
the offsite dose acceptance criteria would have been exceeded for the
design basis event. However, use of a more realistic, best estimate
atmospheric dispersion factor results in a tenfold reduction of the offsite
dose compared to the worst case dispersion factor. Also, the release of
core fission products over time as the event progresses (as specified in
NUREG-1465 and approved for advanced reactors) would also reduce the
offsite dose compared to the licensing basis assumption that all core
fission products are released at the start of the event. By considering
these more realistic assumptions, including postulated operator action to
restore the ventilation systems by resetting the relays at 30 minutes after
the start of the event, it is expected that the calculated offsite dose
would be less than the 10CFRI00 criteria. As such, this event did not
compromise the health and safety of the general public or plant personnel.

SIMILAR EVENTS

There have been nc similar events reported as LERs.
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