Arkansas Power & Light Company

April 23, 1990
2CANPASP16

U. 5. Nuclear Regulatory Commission
Document Control Desk

Mail Station P1-137

washington, D. C. 20555

SUBJECT: Arkansas Nuclear One = Unit 2
Docket No. 50-368
License No. NPF=6
Licensee Event Report 50-368/90-009-00

Gentlemen:

In accordance with 10CFR50.73(a)(2)(1)(B), attached is the subject report
concerning a functional test of the 480V Engincered Safety Features undervoltage
system which was determined to be inadequate resulting in a failure to meet
Technical Specification operability requirements

very truly yours,

D

é{;&@L l\\;v

E. C. Ewing

General Manager,
Technical Support
and Assessment

ECE/DM/ abw
Attachment

cc: Regional Administrator
Region 1V
U. S. Nuclear Regulatory Commission
611 Ryan Plaza Drive, Suite 1000
Arlington, TX 76011

INPO Records Center
Suite 1500

1100 Circle 75 Parkway
Atlanta, GA 30339-3064
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On March 23, 1990, .rkansas Nuclear One (ANO) identified that an inadeguate channel funct
been performed on the 480V Engineered Safety Features (ESF) undervoltage (UV) relays. Previous)
functional test had been performed on the relays, however, the alarm and trip :

} c functions associated
with the channe! had not becn tested A detailed review of licensing bases documents and system desig

was conducted and 1t was concluded on March 24, 1990, that an adequate functiona) test had previously
been performed and the Technical Specifications were satisfied On March 26, 1990, after discussions
with the NRC, it was concluded that the functiona) test was inadequate. ANC management declared the Uy
system 1noperable and the appropriate Technical Specification Action Statement was entered The cause
of this event is considered to be from a change in the leve) of testing required for cthe 480V ESF UV
system Lo satisfy the functional test definition in accordance with current industry practice Act
were Initiated Lo develop @ test procedure for a channel functional test On March 27, 1990, a cha
functional test was performed satisfactorily for the UV system on the 480V ESF buses using the new test
:'m:fuure ? nce the UV system performed properly when tested, there were nc safety concerns related

0 Lhis event

ona
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A Plant Status

At the time of discovery of this condition Arkansas Nuclear One Unit Two (AND=2) was operating
8t 100 percent of rated therma)l power in Mo 1 (Power Operation) Reactor Coolant System
(RCS) [AB] temperature was approximetely 580 degrees Fahrenheit and RCS pressure 2250 psia

Event Description

The ANO-2 4160 Volt (V) system is des' gned for protection against a loss of offsite 1 ver. The

system consists of four buses: 2A1, 2A2, 2A3, and 2A4. Buses 2A1 and 2A2 supply power to non-Engineered
Safety Features (ESF) auxiliaries. Buses 2A3 and 2A4 supply power to ESF eguipment essentia) for

safe shutdown and accident mitigation. The ESF buscs are capable of being suppiied from either

the Unit Auxiliary Transformer, Startup Transformer 2, or Startup Transformer 3 via buses 2Al and

2A2. Each vital 4160V bus is also capable of being supplied by 1ts associsted Emergency Diese)
Generator (EDG) [EK)

Buses 2A3 and 2A4 are designed with undervoltage (UV) relays 127-2A3/A, 127-2A3/B, 127-2A4/A, and
127-2A4/8 to monitor the voltage condition of the buses If a Toss of voltage on these buses is
sensed by the associated UV relays, at 78 percent of bus voltage (approximately 3120V), all loads
except the 480V ESF load centers 285 and 2B6 will be shed, the feeder breakers for offsite power
supply to the buses from 2A1 and 2A2 will open after a two second time delay and the associated
EDG will automatically start. When the EDG has attained rated speed and voltage (within 1%
seconds ), the loads will be connected automatically per the specified sequence The UV relays
described abo'? are connected in paraliel, two per bus Operation of either relay will isolate
its associsted bus from its offsite source. This design logic prevents the possibility of a
single relay faiiure resulting in a failure ‘o isolate the safety hus from offsite power. Each UV
relay contact in turn actuates an auxiliary relay (127-2A3/XA, 127-2A3/XB, 127-2A4/XA, and 127-2A4
The contacts of the auxiliary relays are a'so wired in paralie), two per bus Four additiona)
auxiliary relays actuated by these contacts initiate the actua) satety functions of isolating and
stripping the bus. starting the associated EDG, and closing the EDG output breaker

The 4160V bus UV system is supported by a second level of UV protection circuitry on the 480V
vital buses 28BS and 286 for sustained degraded offsite power grid voltage conditions. Bus 2B is
fed from 4160V bus 2A3, and bus 2B6 is fed from 4160V bus 2A4. There are two relays per 480V
vital bus set at 82 percent of bus voltage (27-1/2B% and 27-2/2B5 for bus 285 and 27-1/2B6 and
27-2/286 for bus 2B6). The relay contacts are wired in series providing a coincident logic in
order to initiate protective action. This design is to preclude spurious trips of the offsite
power source to the ESF buses. These relays will also is0”. %e offsite power at the 4160V leve) by
opening the feeder breaker to buses 2A3 ano 2A4 after an & -,ht second delay The delay is to
prevent undesired separatin from offsite power during momentary 480V bus UV conditions

Technical Specification 4.3.2.1.1, Table 4,.3-2, item 7b requires that a channe: check anne)
calibration and a channel functiona) test be performed on the 480V ESF UV instrumentac.on channels
The channel calibraticn and channe! functional tests are required to be performed at least once
per eighteen months, while the channel check is required every twelve hours

On March 23, 1990, AND identified that a channel functiona) test of the UV systom for the 480V

ESF electrical bus had possibly not been performed adequately By definition, as stated in
Technical Specifications, a channe) functiona) test shall be the injection of a simulated signal
into the channel as close as practicable to the sensor to verify operability of the channe)
including the alarm and/or trip functions associated with the channe) In the past the functional
test consisted of a calibration of the individua)l relays and verification that the relay actuated

at 92% of rated bus voltage when a simulated signal was applied to the relay. However, a functiona)
test of the channel circuitry including the alarm and trip function associated with the channe)

had not been performed. Additiona) reviews of the )icensing bases documents and system design

were conducted and 1t was concluded on March 24, 1990, that an adequate functional test as required
by Technical Specifications was performed
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A review of the channel functiona) test for the 4160V UV .ystem was a)so performed It was
concliuded that an adequate channel functional test was performed for the system,
enhancements could be made to the testing procedure

»

however, some

At about 1030 hours on March 26, 1990, a confevence call between the NR( Region 1V, Nuclear

Reactor Regulation and AND management was initiated to further discuss the 1ssue At the conclusio
of this call, the NRC questioned if an adequate 480V ESF UV system test had been performed
After review, AND management declared the 480V ESF UV system inoperable and enter the assoc
Technica] Specification Action Statement at approx‘mately 1235 hours on March 26, 199( Actions
were 1nitiated to develop a test procedure for the channel functiona)l test, which would include
the entire channe) (1.e., alarm and trip functions), te have the Plant Safety Committee (PSC)
review the test procedure and to conduct the test

ated

Root Cause

In 1976 while ANO-2 was in its construction phase, a generic safety issue concerni.y protectior

of safety related electrical buscs and associated equipment from the effects of sustained degraded
voltage from the offsite elecirical grid system resulted from an occurrence at the Millstone Unit
2 facility. At this time the initial effort to address this issue for AND+2 was 1acused primari y
on reviews and evaluations of the design of the undervoltage protection systems and velated
analyses performed to demonstrate adequate protection Testing requirements and associated
Technical Specifications for the systems were addressed approximately four months prior to the
‘nitial ssuar-s of the AhD-2 Technical Specifications in July 1978. Specifically, in a letter
dated March 30, 197&, APAI responded to an NRC reguest for information on this subject and stated
"AL least once per 18 months the trip set points of the 92% and 78% undervoltage relays wi)
verified as specified in the Technica) Specifications (Table 3.3-4; item 7, and Table 4.3-2:
7)." This indicates it was ANO's intent to satisfy the Technical Specification surveillance
requirements by ver‘fication of the relay actuation setpoints once per 18 months

be
item

However, on March 26, 1990, as a result of further discucsions with the NRC, ANC management
determined that the 480V UV system had not beer adequately tested The UV system was dec)lared
inoperable and steps were initiated to perform a channai functiona) test on the entire channe
Therefore, the cause of this event is considered to be from a change in the level of testing
required for the 480V ESF UV system to satisfy the channel functiona)l test definition ir accordance
with current industry practice '

Corrective Actions

The 480V vital UV system was declared inoperable on March 26. 1990, at approximately 1235 hours
A test procedure was written and approved by the PSC At approximately 1437 hours on March 27
1990, the testing of the 480V UV system was satisfactorily completed and the associated Technica
Specification Action Statement exited In the future, this new testing procedure will be used tc
perform periodic testing as required by Technical Specifications

Although a functional test of -h of the 4160V ESF UV relays had been performed satisfactorily
each eighteen months, considering current industry practices and operating experience obtained
over the past several years, ANO management recognized that enhancements should be made to the
existing testing procedure The enhancements will verify that the entire circuitry is tested
through each UV relay. AND has concluded, however, that it is impractical to test the 4160V UV
relays at power Performance of the 4160V test at power could result in complete de-energizatior
of the safety related bus, start the EDGs and introduce unnecessary transients on other safety
related systems with no perceived safety benefits A full functional test ot the 4160V ESF Uy
system will be completed during the next outage while in Cold Shutdown (Mode §) or during the next
refueling outage (2RB, scheduled to begin in March 1991), whichever is first

A preliminary review of the AND * testing procedures for the 480V ESF UV system has been performed,
which concliuded that the testir+ «as adequate A complete evaluation and review of the testing

methods used on the 4BOV ESF UV system for ANO-1 will be completed by July 20, 199
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Additionally to help prevent recurrence of these types of conditions, the ANO Business Plan has
established a proyram to reverify and revise procedures, as necessery, to ensure that the procedures
consistently identify the Techoical Specification surveillance renuirements and in fact do document
operability of the component/system as required by the surveills: .. requirements. The scheduled
completion date for this activity is July 1, 1982, Due to the Ierge number of functional tests
required by Technica) Specifications, the proceuures which are considered functional tests will be
reviewed, verified and reviied, as necessary, privr to the review of other surveillance requirements

Safety Significance

Of primary concern to this condition was the potentia) for the loss ¢f al) norsal and prererred

AC power to the stetion auxiliaries, with reliance on the EDGs to start. Each eighteen months &
functional test associated with the EDGs is performed. A loss of power by itself is simulateo

which verifies the de-enevgizetion of the ESF buses, load shedding from the ESF buses, EDG avto-siart
and risenergizing the ESF buses and sequencing on the individua! loads., At least one of the LV
relays on the 4160V ESF bus must actuete for the EDG to receive & start signal and tie on to the
4160V ESF bus. There was, therefore, a high degree of assurance that the £EDGs would be availabs

to provide power to the ESF loads in the event of a loss of norma) or preferred AC power

Although the 480V UV system had not previously been tested as an integrated system, when testing
was performed cn March 27, 1990, the system functioned properly Therefore, AND concludes

that had an event occurred which required the system to actuate, it would have performed its
vafety functior

In conclusion, with satisfactory tests completed for the 480V UV system, there were no safety
concerns associated with this condition

Basis for Reportability

A functional test had previously been performed on each U\ relay in the 460V ESF buses, After
giscussions with the NRC, ANO management conciuded that this testing was not adeguate to satisfy
the requirements of a channel functional test as defined by Te. r ca) Specifications. This

congition is, therefore, reportable pursuent to 10CFR50.73(a)(2)(1)(B), as a condition prohibited
by Technica) Specifications

Additiona) Information

Previously reported conditions which resulted in inadequate channe)l functiona) tests were
reported in 50+368/90+-006+-00

tnergy Industry “dentification System (E1IS) codes are identified in the test as [XX)




