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Tennessee Valley Authority, Post Office Box 2000, Spring City, Tennessee 37381

FE8 0 4 1999
U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, D.C. 20555

Gentlemen:

In the Matter of ) Docket No. 50-390
Tennessee Valley Authority )

WATTS BAR NUCLEAR PLANT (WBN) UNIT 1 - TESTING OF THE VITAL POWER
SYSTEM

TVA's letter dated September 13, 1991, responded to an NRC request for additional
information concerning Amendments 52 through 65 of the Final Safety Analysis Report
(FSAR). In that letter, TVA responded to questions related to Section 8.3.1.11 of the FSAR
regarding the testing of WBN's 120 Volt Vital Instrument Power system, including the testing
of the vital inverters. The purpose of this letter is to clarify TVA's current testing frequencies
for both the vital inverters and the instrumentation associated with the vital AC system, the
output rating of the inverters, and inspection frequency of the inverters.

The information provided in the enclosure to this letter was discussed with the WBN NRC
Project Manager on January 29, 1999. From this discussion, NRC raised several questions
which are also addressed in the enclosure. No specific NRC action is required regarding this
issue, however, should NRC have additional questions concerning WBN's current testing

9902110127 990204
PDR ADOCK 05000390'
p PDR



U.S. Nuclear Regulatory Commission
Page 2
-FEB 0 4 1999

practices, please contact me at (423) 365-1824 as soon as possible. This is requested since
any change to the current testing practice may impact the scope of Unit 1 Cycle 2 outage
scheduled to begin later this month.

Sincerely,

P. L. Pace
Manager, Licensing and Industry Affairs

Enclosure
cc: (Enclosure)

NRC Resident Inspector
Watts Bar Nuclear Plant
1260 Nuclear Plant Road
Spring City, Tennessee 37381

Mr. Robert E. Martin, Senior Project Manager
U.S. Nuclear Regulatory Commission
One White Flint North
11555 Rockville Pike
Rockville, Maryland 20852

U.S. Nuclear Regulatory Commission
Region II
Atlanta Federal Center
61 Forsyth St., SW, Suite 23T85
Atlanta, Georgia 30303



Enclosure
Clarification of TVA's September 13, 1991, Letter

WBN's 120 Volt Vital Instrument Power system is a Class lE system which provides a
reliable source of instrument and control power for reactor protection circuits and other
critical instrumentation systems and components within the plant. The system consists of
eight uninterruptible power supplies (UPS), eight distribution boards, and associated cabling,
instrumentation, and protective devices. Each unit has four identical power channels
(designated as Channels 1, 11, III, and IV), with the equipment of each channel being
electrically and physically independent from the equipment of other channels so that a failure
in one channel will not cause a failure in another channel.

TVA submitted a letter dated September 13, 1991, which responded to an NRC request for
additional information concerning Amendments 52 through 65 of the Final Safety Analysis
Report (FSAR). In that letter, TVA's response to questions related to Section 8.3.1.11 of the
FSAR made the following statements regarding the testing of the vital AC system:

"(1) The output voltage and frequency of each inverter is verified every 18 months
during load testing.

(2) The capability of the inverter to deliver 100 percent of its output while operating
on either the normal or emergency supplies is tested every 18 months. In the test,
the inverter is loaded to 20kW at 1.0 power factor and transferred to the
emergency 125V dc supply while maintaining voltage and frequency. The inverter
is also inspected for signs of overheating, damaged components, loose
connections, and excessive dust on a yearly basis.

(3) The panel and board mounted instruments are calibrated on an 18-month cycle."

NRC's evaluation and acceptance of this testing methodology was documented in Section
8.3.1. 11, "Test and Inspection of the Vital Power System," of Supplement 13 to the Safety
Evaluation Report (SER). Based on the SER and TVA's September 13, 1991, letter, WBN's
Nuclear Assurance organization identified that the current testing defined for the vital AC
system does not support some statements made in these documents. The following discussion
addresses each of the above statements from the September 13, 1991, letter by clarifying
TVA's current testing frequencies for both the vital inverters and the instrumentation
associated with the vital AC system, the output rating of the inverters, and the inverter
inspection frequency:
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Inverter Testing Frequency:

Licensing Basis for Testing Frequency:

Supplement 13 of the SER also reviewed the tests and inspection criteria for the vital
AC system defined in the sub-section titled "Tests and Inspections," of Section 8.3.1.1,
Onsite (Standby Power System Description," of Amendment 71 of the FSAR which
states:

". . .During plant power operations the vital 120V ac control power system will be
periodically tested and inspected to ensure its continued capability to perform its
operation..."

The wording in FSAR Section 8.3.1.1 has not been revised since FSAR Amendment 71
and therefore, describes TVA's current Updated Final Safety Analysis Report (UFSAR)
requirement. Consistent with this statement, prior to initial fuel load TVA established a
36 month testing frequency for the inverters and controls this testing through
Maintenance Instruction (MI) 235.002, "120 VAC Vital Inverter Automatic Transfer
Test." The 36 month frequency is a planning target that was established so that starting
at initial fuel load, the testing could be staggered for the Unit 1 and Unit 2 group of
inverters. This allows for testing of the Unit 1 inverters during one refueling outage,
with the Unit 2 inverters being testing separately during the next refueling outage. This
frequency is supported by the latest guidance supplied by the vendor for the inverters,
Solidstate Controls, Inc (SCI). At the time the 36 month frequency was established,
TVA's previous commitment to an 18 month frequency was not recognized.

In addition to this, TVA is not aware of and could not locate any regulatory guidance
documents which specify a specific testing frequency for the vital inverters. NUREG
0800, "Standard Review Plan for the Review of Safety Analysis Reports For Nuclear
Power Plants," makes the following general statement in the "Surveillance and Testing"
sub-section of Section 8.3.2, "D-C Power Systems (Onsite):"

"The means proposed for monitoring the status of system operability are reviewed.
Periodic onsite testing capability is reviewed."

Technical Basis for 36 Month Testing Frequency:

WBN's inverters are designed with two power feeds, a 480 volt three phase AC source
and a 125 volt DC battery source. The inverter output to the load it is supplying is
approximately 120 volt AC. During normal operation the 480 volt AC source is
rectified, inverted, and supplied to the load, while the DC source remains in standby.
Upon loss of the AC source, the DC standby source is automatically selected, inverted,
and supplied to the load until restoration of the AC source.
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The major components which comprise the inverter include the rectifier, auctioneering
diode, and inverter module. The inverter module is supplied by two DC sources
connected in parallel at the input of the module. The primary power source is three
phase 480 volt AC rectified to approximately 142 volts DC and the standby source is
the battery maintained at 135 volts (float) or 140 volts (equalize) depending on the
battery charger operating mode. The power source transfer function is controlled by the
auctioneering diode which acts as a static switch between the rectified supply and the
standby supply.

During normal operation the primary source operates at approximately 142 volts DC,
the standby source operates between 135 to 140 volts DC, and the auctioneering diode
between the battery and inverter module will remain reverse biased (open circuited).
Upon loss of the primary source, the inverter module normal supply will reduce to a
voltage value below the standby source which will forward bias (close circuit) the
auctioneering diode coupling the battery supply to the inverter module. The standby
supply remains active until normal supply is restored. During the transition from the
primary power source (480 volt AC) to the standby battery source, the 120 volt AC
output of the inverter remains uninterrupted.

TVA's 1991 letter requires the auctioneering circuit to be tested under 100 percent load
conditions on an 18 month frequency. As stated previously, WBN currently performs
the test every three years under maintenance procedure MI-23 5.002. The inverter
vendor, SCI, has indicated that the most likely failure mechanism associated with the
auctioneering circuit would be a short across the diode. In this event, the inverter's
rectifier circuit would provide charging current to the standby battery system in addition
to the normal loads due to its voltage being at a higher potential than the standby battery
charger output voltage. Under this condition the inverter would continue to supply its
normal loads with no interruption in power delivery and under station blackout
conditions, the inverter would remain aligned to its standby DC battery source. Based
on the probable failure mechanism and its minimal impact on the equipment's ability to
perform its safety functions, SCI considers a test frequency of three years to be
adequate.

In addition to the above, the auctioneering circuit of WBN's inverters is cycled on an 18
month frequency under accident load conditions during station blackout testing
performed in accordance with the following Surveillance Instructions (SIs):

0-SI-82-3 18 Month Loss of Offsite Power with Safety Injection - DG lA-A
0-SI-82-4 18 Month Loss of Offsite Power with Safety Injection - DG lB-B
0-SI-82-5 18 Month Loss of Offsite Power - DG 2A-A
0-SI-82-6 18 Month Loss of Offsite Power - DG 2B-B

Even though there is no specific verification that the auctioneering circuit functioned
during the performance of these SIs, a loss of a channel of vital AC would be signaled
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in the main control room by instrumentation monitoring the system. Further, the
Operations staff verifies the continued performance of the inverters through two
periodic activities. First, Operations verifies that the standby DC system's output
voltage is not greater than 140 volts once each 12 hour shift during the performance of
Plant Instruction (PI), I-PI-OPS-1-CR, "Control Building Assistant Unit Operator
(AUO) Work Station Responsibilities and Checksheet." Considering this, a diode short
circuit failure should be identified within hours of it occurring. Secondly, the
performance of 0-SI-0-3, "Weekly Log," fulfills Surveillance Requirement (SR) 3.8.7.1.
This SR verifies once each seven days the voltage and frequency of the inverters along
with verifying that the inverters are properly aligned to the AC vital buses.

TVA Experience with SCI Inverters:

At WBN, the SCI inverters are part of WBN System 235, "120 Volt Vital Instrument
Power." The Unit 1 inverters are rated 20KVA by the vendor and are equipped with
parallel 15KVA and 5 KVA constant voltage transformers (CVTs). The Unit 2
inverters are rated 1 5KVA by the vendor and are equipped with 20 KVA CVTs. The
remainder of the Unit 1 and 2 inverter components are essentially the same.

For the auctioneering circuit portion of the inverters, WBN has not experienced a failure
of this circuit during either the startup and test program prior to initial fuel load or
during commercial operation and subsequent testing. The 10 CFR 50.65 Maintenance
Rule performance and monitoring criteria at WBN is controlled by Technical Instruction
(TI) 119, "Maintenance Rule Performance Indicator Monitoring, Trending, and
Reporting." Any failure to maintain voltage on the inverter's output bus during the load
transfer testing of the auctioneering circuit would be classified as Maintenance Rule
Functional Failure. As stated previously, there have been no failures of the
auctioneering circuits at WBN and the system is currently classified in (a) (2) status.

The inverters at Sequoyah Nuclear Plant (SQN) are identical to the WBN inverters and
were purchased under the same contract as the WBN inverters. Input from SQN
System Engineering personnel indicate that SQN has not experienced any failures of the
auctioneering circuit. This input also indicated that SQN did experience three events
involving an inverter in 1998. For these three events, the SQN System Engineering
personnel indicated that none were related to the auctioneering circuit and the failures
would not have been prevented or identified by the transfer test or through normal
cleaning and inspection processes. The cause of the events associated with the inverters
were identified to be:
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1. A circuit breaker which failed to properly close during a 480 volt board
transfer, resulted in clearing a fuse on the associated inverter.

2. Random failure of a silicon controlled rectifier (SCR) in an inverter's bridge
circuit.

3. A bad solder joint on one of the inverter's circuit boards.

SQN presently tests the auctioneering circuit every 18 months, but is evaluating
extending the test frequency to 3 6 months. Browns Ferry Nuclear Plant has a different
system design, and therefore, no similar tests are performed.

Industry Experience with SCI Inverters

The specific model of inverters installed at WBN is SCI Model 12200. A review of the
Nuclear Plant Reliability Data System (NPRDS) identified no failures of the
auctioneering circuit on this specific model of inverter. In addition, four nuclear plants
which utilize SCI, Model 12200 inverters were surveyed on their 100 percent load test
frequencies. Based on this inquiry, it was found that one plant tested the inverters every
90 months, a second tested the inverters every three years, the third plant is in the
process of moving from 18 months to three years, and the fourth plant had not
periodically tested the inverters since initial startup testing. Discussions with the System
Engineering personnel at these four plants found that the individuals were not aware of
any auctioneering circuit failures that occurred during the testing of the inverters.

II. Inverter Output Testing Value:

The September 13, 1991, submittal was applicable to WBN Units 1 and 2 and indicated
that the output of the inverters, both the Unit 1 and Unit 2 inverters, would be tested to
an output of 20 KVA at a power factor of 1.0 or 20 KW. However, the output of the
inverters is defined in Table 8.3-11, "120V A.C. Vital Instrument Power Board Load
Data" in the UFSAR as 20 KVA for the Unit 1 inverters and 15 KVA for the Unit 2
inverters. These load ratings reflect the initial design of the system and have not been
revised. Therefore, appropriate testing which supports the system's output parameters
has been developed.

III. Inspection of the Vital AC System:

When TVA's September 13, 1991, letter was released and the yearly inspection
frequency was proposed, WBN was in a construction phase and the ventilation and
housekeeping requirements were not nearly as stringent as that of an operating facility.
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However, the vital inverters are located in areas which are provided with climate
controlled filtered air and there is minimal dust created during normal plant operation.
In addition, appropriate local and main control room instrumentation is provided for
monitoring the status of the vital AC system. This attribute is described in the
"Surveillance and Monitoring" sub-section of UFSAR Section 8.3.1.2.2, "Analysis of
Vital 120V ac Control Power Systems ac Distribution Boards and Inverters." Periodic
maintenance inspections for the system have been established as part of the WBN
Preventive Maintenance (PM) program. Currently, PM procedures exist for inspection,
cleaning, and performance of thermography on a 36 month frequency. The PM
program controls the established frequency such that it may be adjusted to extend or
reduce the frequency as judged appropriate based on the condition of the equipment,
problems experienced with the equipment, or industry experience. In addition, special
inspections of the inverters may be performed as deemed necessary due to changing
plant conditions or other indicators of degraded performance from the system's
instrumentation.

IV. Instrument Calibration Frequency:

Regarding the statement on the calibration of panel and board mounted instruments, a
clarification is required as to the scope of the instruments that are tested every 18
months. Not every instrument associated with the vital AC system is required to be
calibrated. Technical Instruction (TI) 49, "Compliance Instruments," identifies the
instruments required for compliance with Technical Specification requirements. For the
vital AC system, only the instruments specified in TI-49 are tested on an 18 month
frequency. The other instruments receive maintenance when required.

V. Summary/Conclusion:

TVA's current testing method meets the specific wording of the FSAR and the vendor's
recommendations, therefore, TVA considers the current 36 month testing frequency of
the vital inverters to be acceptable. The output test values are consistent with the plant
design and the testing and inspection frequency is consistent with standard and industry
preventive maintenance practices. TVA considers the existing methods of maintaining
the vital AC system described above to be acceptable.
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