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On June 9, 1999, during performance of preliminary electrical load flow analyses, it was discovered that the Technical
Specifications (TIS) 4160 VAC electrical bus degraded voltage lower allowable limit may be too low to ensure adequate
voltage for some of the 600 VAC and 120 VAC safety related loads during operating Modes 1, Power Operation, through
4, Hot Shutdown. On August 21, 1999, a four hour prompt notification to the NRC was made in accordance with 10 CFR
50.72(b)(2)(i) as a degraded condition identified while shutdown. On September 10, 1999, it was determined that the
prompt notification should have instead referenced 10 CFR 50.72(b)(2)(iii) for a condition that alone could have prevented
the fulfillmentof the safety function of safety related systems. This LER is submitted in accordance with the corresponding
10 CFR 50.73(a)(2)(v) reporting requirement.

The cause of the condition was a lack of understanding of the design and licensing basis, and a lack of control of design
basis supporting documentation. These issues are symptoms of a larger generic issue, inadequate design and licensing
basis control, due to a failure to recognize that maintaining the design basis and providing strong configuration
management are vital functions in nuclear power operations. Corrective actions include establishing the correct degraded
grid voltage limit and tolerance, and, if required, updating the TIS to reflect the new values. Corrective actions for the
generic breakdown of the design control process are being addressed through the Corrective Action Program.

The safety significance of the condition described in this LER is low, due to the small likelihood of any credible failure to
produce this scenario.
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Conditions Prior to Event
Unit 1 was in Mode 5, Cold Shutdown.
Unit 2 was in Mode 5, Cold Shutdown.

Descri tion of Event
On June 9, 1999, during performance of preliminary electrical load flow analyses, it was discovered that the Technical
Specifications (T/S) 4160 VAC electrical bus [EB] degraded voltage lower allowable limit may be too low to ensure
adequate voltage for some of the 600 VAC [ED] and 120 VAC [ED] safety related loads during operating Modes 1, Power
Operation, through 4, Hot Shutdown. The voltage at the terminals'of certain 600 VAC safety related loads on buses
11A/8/C/D [BU]and 21A/8/C/D [BU], and certain 120 VAC loads, may be inadequate to allow starting the loads, or the
loads may fail while operating due to low voltage.

The scenario whereby the 600 VAC and 120 VAC safety related loads may not receive adequate voltage is postulated to
occur during degraded grid voltage conditions where the voltage on the grid remains above the degraded grid voltage relay
[27] trip setpoint, but below the voltage needed for equipment operation. Sustained degraded offsite power grid voltage
could result in inadequate voltage to the safety related loads, their control circuitry, and the associated electrical
components required for performing safety functions. The voltage needed for equipment operation has been determined to
be 90 percent of nameplate voltage, i.e., 90 percent of 575 volts = 517.5 volts, and 90 percent of 120 volts = 108 volts.
During this scenario, it is postulated that 600 VAC bus voltage may be as low as 460 VAC, which may not be high enough
to start or operate some of the safety related 600 VAC or 120 VAC loads.

Cause of Event
The cause of the identified condition was a lack of understanding of the design and licensing basis of the plant, and a lack
of control of design basis supporting documentation. Specifically, the load flow analyses had not previously been
evaluated with a voltage value just above the degraded grid voltage relay setpoints at the 4160 VAC safety related buses.
Additionally, the load flow calculations used in the current degraded grid voltage relay setting calculations were determined
to be inaccurate and non-conservative, and lacked rigorous modeling.

These issues are symptoms of a larger generic issue, inadequate design and licensing basis control, due to a failure to
recognize that maintaining the design basis and providing strong configuration management are vital functions in nuclear
power operations. The results of this lack of recognition of the need for a strong design control process were strategic
errors, low expectations, and a low commitment to controlling the CNP design basis.

Anal sis of Event
On August 21, 1999, this condition was determined to be reportable, and a four hour prompt notification to the NRC was
made at 1618 hours Eastern Daylight Time in accordance with 10 CFR 50.72(b)(2)(i) as a degraded condition identiTied
while shutdown. On September 10, 1999, it was determined that the prompt notification should have referenced 10 CFR
50.72(b)(2)(iii) for a condition that alone could have prevented the fulfillmentof the safety function of systems needed to
shutdown the reactor, remove residual heat, control the release of radioactive material, or mitigate the consequences of an
accident, instead of 10 CFR 50.72(b)(2)(i). Therefore, this LER is submitted in accordance with the corresponding 10 CFR
50.73(a)(2)(v) reporting requirement, as a condition that alone could have prevented the fulfillmentof the safety function of
safety related systems.

The gap in time between the discovery date of June 9, 1999, and the reporting date of August 21, 1999, was due to the
need for evaluation by CNP staff and management to validate whether the preliminary finding by the consultant performing
the electrical load flow analyses was accurate.
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The low grid voltage condition is monitored by undervoltage relays [27] connected to a potential transformer [XPT] off the
4160 VAC buses. The relays in question are generally referred to as the second level under-voltage relays, or degraded
grid voltage relays. These relays are powered by the 250 VDC [EJ] system, and provide auxiliary electrical distribution
[EB, ED] system protection against degraded grid conditions sustained for two minutes.

When the unit is in the normal or backfeed configuration, the degraded voltage relays willonly give an alarm [EA].
Therefore, ifa degraded voltage condition exists under normal power operations, manual action must be taken to either
change excitation of the main generator [GEN], or initiate load shed and starting of the emergency diesel generators [DG].

When the CNP buses are supplied by the preferred offsite power source, the reserve auxiliary transformers [XFMR), the
degraded grid voltage relays initiate the electrical isolation automatically. The relays, when tripped, initiate a two minute
timing relay [2], via an auxiliary relay [RLY]using 2-out-of-3 logic. Upon a sustained degraded grid voltage condition, the
timing relay times out after two minutes and trips open the tie breakers [52] between the non-safety related 4160 VAC
buses [EA] and their respective safety related 4160 VAC buses. Additionally, load shedding is initiated on each
Engineered Safety System 4160 VAC bus and associated lower voltage connected buses, and the emergency diesel
generators start and assume the bus safety related loads.

The Updated Final Safety Analysis Report (UFSAR) states that the voltages of the safety related buses are kept within the
design rating of the safety equipment connected to the bus, i.e., within 10% of rated voltage. Therefore, no safety related
equipment will be called upon to operate beyond its certified capabilities throughout the range of postulated degraded grid
conditions.

An evaluation of the electrical distribution system identified that the T/S 4160 VAC degraded grid voltage relay lower
allowable limitof 3638 VAC—60 VAC = 3578 VAC, i.e., 86 percent of 4160 VAC, may not be adequate to protect
connected motors [MO] at downstream 600 VAC and 120 VAC buses. There are significant postulated voltage drops of
approxiniately 3% in the cable [CBL] from the 4160 VAC buses to the 4160/600 VAC transformer, a drop of greater than
6% in the 4160/600 VAC transformer, another drop of approximately 3% in the cable from the transformer to the 600 VAC
substation, and a drop of approximately 1.5% in the cable from the 600 VAC substation [SWGR] to the 600 VAC Motor
Control Center (MCC) bus. These postulated voltage drops amount to more than 13 percent from the 4160 VAC buses to
the safety related components connected to the 600 VAC MCC buses, resulting in a MCC bus voltage of approximately
460 VAC.

The National Electrical Manufacturers Association (NEMA) recommends that motors be maintained at 90 percent of their
nameplate rating (i.e., 90 percent of 575 VAC = 517.5 VAC), at the equipment terminals for proper operation. Therefore,
the potential existed that some of the safety related equipment connected to the 600 VAC buses, and, consequently, the
120 VAC buses, may not have performed their safety functions. While it is known that this condition does not impact all
600 VAC and 120 VAC safety related equipment, a complete evaluation of the specific equipment affected is not planned.

The safety significance of the condition described in this LER is low, Electrical grid voltage would have to be degraded to a
point slightly above the degraded voltage trip setpoint and sustained at that level for the postulated condition to occur.
There are two sources of failures for this condition: internal, and external. With respect to internal sources of failures, the
breaker and protection scheme at CNP is such that any bus faults or shorts affecting the buses would be cleared in fewer
than two seconds.

The most credible external failure that would produce this scenario would be system-wide grid degradation. NUREG-1032,
"Evaluation of Station Blackout Accidents at Nuclear Power Plants," quotes a generic frequency of 0.0125 events per site-
year for a loss of offsite power. NUREG-1032 goes on to say that"... large grid disturbances are relatively infrequent,"
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and, with few exceptions, "... the duration of power outages in power plants as a result of grid disturbances is relatively
short."

Using the generic number to calculate frequency, a large grid disturbance would occur once ev'ery 80 years. History shows
that the grid at CNP has been more reliable than at the industry average power plant and, therefore, there is reasonable
expectation that this frequency would be less for the CNP-specific case. The system-wide grid degradation scenario is
evaluated as the most frequent credible failure mode to produce the condition here, and any other credible failure modes
that would produce this scenario would occur with less frequency.

The safety significance of the condition described in this LER is low, due to the small likelihood of any credible failure to
produce this scenario.

Corrective Actions
No immediate corrective actions were necessary as a result of the condition because bus voltages were being maintained
at nominal bus voltage values.

The corrective actions to prevent recurrence for the root cause of the generic breakdown of the design control process are
currently being addressed through the CNP Corrective Action Program. The root cause evaluation identified numerous
corrective actions to address management, organizational, and programmatic issues in the Engineering organization, and
the applicable actions to be completed prior to restart are included in the CNP Restart Action Plan.

Corrective actions specific to the degraded voltage relay problem include the following:

1. Based on'instrument uncertainty associated with the control room voltage meter [MTR]circuitry, administrative limits of
580 VAC were placed on the 600 VAC buses to ensure that the buses remain at a high enough voltage to provide
adequate power to the safety related loads.

2. A new degraded grid voltage relay trip setpoint and tolerance will be established prior to entry into Mode 4, to ensure
that all downstream safety related 600 VAC motors and 120 VAC control circuits receive adequate voltage to perform
their safety functions during a degraded grid voltage condition.

3. If the new degraded voltage relay trip setpoint and tolerance values differ from current Technical Specifications values,
then a T/S amendment request will be submitted to reflect the new values.

Previous Similar Events
315/99-016-00
315/99-012-00
315/98-037-01
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