








Item &

During Unit 2 Cycle 5 operation and after the Cycle & start-up, several
spurious RTD failure alarme were received in the main control room.

Action Taken: Troubleshooting identified that the two reactor coolant
system narrow range cold leg temperatures in Loop 1 had periodic spiking
that someti.es exceeded the redundani sensor algorithm limit of 2 degrees
Fahrenheit (F) and were thereby causing the alarm. The spiking was
limited to Rack 2-R-1, which contains the Protection Set 1| environmental
allowance modifier and trip time delay (EAM/TTD) channels while the
differential tempersture and temperature average channels were
unaffected, The spiking cold-leg tumperature signal was seen last cycle,
but was thought to be fixed during the Unit ? Cycle 5 refueling outage
when the digital filter processor was replaced. The spiking cold-leg
temperature signal has been temporarily removed from scan since the peak
epikes would sometimes exceed 2 degrees F and ceause an alarm. The
spiking condition was not seen in any other loop in Rack 2-R~1 nor any
other temperature input of Units ! or 2, The unly function fed from the
narrow range, cold-leg temperature channels in Rack 2-R-1 is the
calculation of the steam generator, level trip time delay, which is set
to zero for full power operation. The magrnitude of the spikes seen to
date is not large enough to exceed the calibration tolerances and
therefore does not affect the operability of EAM/TTD. An action plan has
been developed for detailed troubleshooting in the rack during the

Cycle 6 operation,






ENCLOSURE 2

Tennessee Valley Authority
Sequoyah Nuclear Plants Units | and 2
RTD Cross Calibration Test Configuration
Regulatory Compliance Consistency

Per TVA request, this letter evaluates the Regulatory complianse of the proposed RTD cross
calibration test configuration for Sequoyah Units | & 2.

The recommended means for gathering RTD cross calibration data is to measure the resistances of ali
RTDs simultznecusly under isothermal conditions during plant heatup. For the narrow range RTDs
TVA plans to achieve this by connscting a data logger in parallel to 1) the RTD voltage at the rack
field termination panel inputs, and 2) the excitation current test points, while the RTDs remain in
service. In a recent telecon, TVA was asked hy the NRC whether they are satisfied that this test
configuration meets [EEE $td-279, [EEE Std-338, and Reg Guide 1.118. This letter addresses that

question.

REGULATORY CONSIDERATIONS

Based upon a review of the above identified Regulatory documents, several requirements pertinent to
this test configuration “ere identified and are summarized below:

1. Reg Guide 1.118, Rev. 2

Regulatory Position 6 - temporary test sewups are acceptable if the equipment to be tested is
designed 10 accommodate connection. The temporary test setup must be considered part of
the safety system. Although this Feg Guide is not identified in the Sequoyrh FSAR, it is
included here based on the NRC inquiry.

r [EEE Sud - 279 - 1971
Section 4.2: Singie Failure Criterion - a single failure in the proiection sysiem must not cause
loss of function. Per Regulatory Guide 1.118 (above) the test instrumentation must be
considered part of the protection system.

Section 4.6: Channel Independence - redundant channels must be independent and physically
separated.







R.D Based Functions

R1D cross calibration testing is performed in Modes 3 and 4. In Mode 3, TVA-
Sequoyah Technical Speciications require operability of the RCS Loop Delta T input
to the Trip Time Delay (T'ID’ function associated with Auxiliary Feedwater initiation.
Application of a 120 VAC fault or & short 10 an Eagle-21 RTD input (ERI) card or
RTD current test point would, at a minimum, cause erroneous lemperature
indications, aud would potentially cause failure of the RTD element and the Eagle
precision resistor used to measure RTD sense current. During RTD cross calibration
testing the loop Delta T is st zero deg F (core is subcritical) whica corresponds to the
maximum (least conservative) trip time delay. Thus, it may de concluded that there
are no erroneous temperature indications or failures to the hot and/or cold leg Narrow
Range RTDs or inputs that could increase the calculated time delay beyond this
maximum value. Any postulated failures which result in a non-zero calculated °:'ta
T would be conserative, since the calculated time delay wili be reduced. In
summary, any impact on T'TD due o a postulated 120 VAC fault or short circuit at
the input to an ERI card would be in the conservative Gire<tion. Also, note that a
fault or short will not degrade the Eagle-21 Loop Caiculation Processor (LCP)
functions since the LCP is protected by buffsrs located on the RTD input cards.

Other Protection Functions

Since there are a variety of other protection functions required by the TVA-Sequoyah
Technical Specifications during modes 3 and 4, the impact of a 120 VAC fault voitage
or short circuit on other protection functions has been »auated. As discussed
previously, a fault or short whi not degrade the LCP functions since the LCP is
protected by buffers located on the ERI cards. The other area of concern is the
potential for a fault or short to affect other functions in the same Rack by degrading
the shared 15 VDC power supplies which power all analog inputs, analog Hutputs, and
partial trip boards in a cabinet. ,

Per the equipment specifications for the ERI boa. s, the field inpnts are rated at 125
VAC RMS continuous voltage without damage. This protection is provided by
voltage suppressors in the input circuitry to the voltage measurement and current
source sections of the board. Hence, although RTD damage could poteutially occur,
there would be no damage to the RTD inputs and no propag .ion to ott r functions as
1 result of a 120 VAC fault or short circuit. If a fault voltage or short circuit is
applied to the RTD current measurement test pointe, the precision S0 ohm, 1/3 watt
resistor will potential'y fail. However, a fault or short will be prevented from
propagating back to the shared power supply by the isolation capabilities of the
isolated DC/DC converter which powers the precision current source.

The above discussion has concluded that it is highly uniikely that a 120 VAC fault or
short circuit cu'ld impact functions other than those derived from the RTD inputs due
to the propagation to the shared 15 VDC power supplies. Neveriheless, if it is
assumed that the shared power supplies are impacted, the Eagle-21 system is designed
to set the Reactor Trip and Engineered Safety Features comparators to the preferred
failure mode (conservative state) upon loss of both primary and seconday 15 VDC
power supplies. '






