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March 27V, 1992
1CANO39206

U, 8. Nuclear Reguiatory Commission
Document Control Desk

Mail Station P1-137

Washington, D. C, 2055%%

SUBJECT: Arkansas Nuclear One -~ Unit 1
Docket No. 50-313
License No. DFR-51
Licensee Event Report 50-313/91-010-01

Gent lement

In accordance with J10CFRS0.73(a)(2)(il)(B), enclosed is a rupplemental
report concerning the capability of the offsite power source to meet the
requirements of General Design Criterion 17. This supplement is being
submitted Lo report the results of the root cause anaiyvsis and plans for
long term corrective actions.

Vetry truly yours,

James ¥J. Flsicaro
Director, Licensing

JJIF | RHS /mmg

enclosura

ot Regional Administrator
Region IV
U, 8. Nuclear Regulatory Commission
611 Kyan Plaza Drive, Suite 400
Arlington, TX 76011-8064

INPO Records Center Suite 1500
1100 Circle, 75 Parkway
Atlanta, GA 30339-3004

Entorgy Operations, iny.
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On October 5, 1991, an AND Engineering evaluation ident{fied specific conditions
which could jeopardize the capability of an offsite power source to meet the
requirements of General Design Criterion 17 for ANO-1 and ANO-2, 1t was determined
that during peak summertime load conditions the 161KV offsite power source (Startup
Transformer 2) might not be able to maintain adequate voltage to ANU loads during
sccident conditions with both units off line and the 500KV power source
(autotransformer) unavailable., The impact of increased 161KV grid loading with time
was not identified due to the failure to incorporate Millstone Degrade' Grid Voltage
requirements into Entergy transmission system review criteria, Short term i
corrective actions included placing the feeder breakers from Startup Transformer 2
in the "Pull to Lock" pozition, which prevents it from automatically picking up ANO
loads due to loss of power to the 6.9KV or 4,16KV buses. Frocedural guidance was
slso implemented to restrict the loading of Startup Transforger 2 when the 500KV
source is unavailable to ensure its capability to sujoly adequate voltage to .afety
loads. Long term corrective actions will include the installation of capacitor
banks near ANO and voltage tap changes on transmission system and ANO transformers.
This report is also intended tc meet the spucial reporting requirements of ANO=1
Technical Specification 3.7.2.H,
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A. Plant Status

| At the time this condition was identified, Arkansas Nuclear One Unit One (ANO=1)
and Unit Two (ANO-2) were operating at approximately 100 percent of rated power.

| B. Event Description

On October 5, 1991, an ANO Engineering evaluatio: identified specific conditions
which conld jeopardize the capability of an uffsite power source to meet the
requirements of Geweral Design Criterion 17 (GDC<17) for ANO=1 and ANO-2,

Electric power is supplied to the ANO switchyard by five separate transmission
lines, Three lines, one from the Mabelvale substation, one from the Ft, Smith
substation, and one from the Mayflower substation, feed the 500KV ring bus, The
remaining two lines, one from the Kussellville East substatlon and the other
from the Morrilton East substation, feed the 161KV ring bus. Two physically
{ndependent circuits with startup transformers sized to carry full plant
essential loads are provided frum the station switchyard to the onsite
electrical distribution system. Startup Transformer : (8/U«1) and Startugp
Transformer 3 (8/U=3) are supplied by the avtotransformer bank from the 500KV
bus. Startup Transformer 2 (8/U<2), which is supplied Ly the 161KV ring bus,
serves as a second source of powsr for both units, This transformer has an auto
transfer feature which enables (L te pick up loads automatically ‘rom Startup
Transtformer 1 or 3 if powar {s lost to either urit's 6,9KV or 4. 16KV buses.
During normal plant operation, onsite power is supplied by each unit's main
generator via its respective auxiliary transformer. If a piant trip occurs, the
unit's loads are "fast transferred” to {ts respective startup transformer (8/U-1
for AND<1, 8/U=3 for ANO+2). 1{ the SO00KV autotransformer were to hecome
unavailable, offsite power cou’d stil] be supplied by §/U-2 either
automatically, if auto transfsr is selected, or manually.

While investigating the dmplications of NRC Information Notice 89-83, ANO
Engineering personnel identified that offsite grid loading on the Arkansas Power
and Light (AP&L) 161KV system had increased to the point that reanalysis of the
ability of the system to carry ANO loads on §/U-2 was necessary. Early
irdications of the analysis were thet, with the ANO 500KV autotrausformer out of
service and minimal or no credit taken for support from local hydro generation,
unaccaptably low voltages could result at the primary connection to 8§/U~2,
| Since & review of NRC correspondence indicated that ANO's commitments regarding
| minimum contingencies to be aralyzed implied that credit for local hydro
§ genaration was taken during licensing of *he Millstone degraded grid Insues,
additional research was initiated to establish what design basis assumptions
should be epplied to more sccurately reflect the current condition. Also, loads
| required to be assumed in the scenarios dictated by ANO's commitments regarding
| compliance with GDC-17 and Jdegraded grid conditions were reviewed,
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During the week of Septesber 30, 1991, after validation of the loads on the
161KV system and the associated load flow apalyses were completed. It appeared
that there was a problem with maintensnce of dosign basis loading of §/U«2
assuuing the loss of the 500KV antotransf{ormer wit: both units of [ line unless
crodit could be taken for dispatcher act’on within the time limits allowed by
GDC=17, On October &, 1991, ANO was notified by the Entergy System Operations
Center that following loss of the 500KV autotransformer with both units off line
during load cond . tions 4t or below those expected to occur prior to the summer
of 1992, the dispatcher could respond 48 necessary to maintein the 161KV systom
voltage at acceptable levels unti]l the autotransformer was returned to service
or both ANO units were safely shutdown, On October 5, 1991, AND rece’.wd
communication f{rom the Systes COperations Center stating that expected suamertime
peak loads would render them unable to maintain the requirad 161KV at the 8§/U-2
primary windings if the 500KV avtotransformesr were to becomo unavailable while
both ANO units were off line.

Root Cause

The root cause evalusticy of this condition ldentified several contrivutory
causal factors, A reviow of ANO's Millstone Degraded Grid Voltage Analysis,
which was accepted by the NRC in December, 1979, and the associated
correspondesce with “he NRC indicated that no attempt was made to quantify how
many years i{nto the future the required minimum of faite voltage levels could be
maintained before sdditiona) improvements to the transmission system would
become necessary. In addition, there was no formal procedure established
between ANO Ergineering and Transmission System Planning which reguired periodic
review of the Lranswission network to assure that the offsite voltage levels
roquired by AND were beirg maintained. The (ransmission planning engineers at
AP&L performed annual studies and recommended necessary improvements to assure
that adequate voltages, as defined by Entergy criteria, were maintained on the
transmisslon system, However, since the Millstone offsite voltage requirements
are considerably more restrictive than Entergy criteria, those reviows were not
effective in preventing the identified degraded voltage condition.

Corrvective Actions

Although the current Entergy System conditions as well as the projected loads
through the winter months are sufficiently low to ensure acceptable voltage to
the units via 3/U-2 {f the postulated event were Lo occur, ANO has implemented
procedural +nd operational guildance to guarantee tuat acceptable loading of
$/U=2 will not be exceeded, This guidance includes the stipulaiion that the
control switches for the feeder breakers from 8/U-2 to both units shall be
maintsined in the'Pull to Lock" position except under carefully analyzed
conditions., This position disables the auto transfer function of 8§/U«2 and
allows selective manual lvading of the transformer, The auto transfer function
{s not a design requirement ond is not required to be operable by either unit's
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The loss of the ontire S00KV systes would regquire the immedia-e shutdown of
both ANO units since they are connected via their respective rain step-up
transformers directly Lo the 300KV switchyard and would have no transmission
corridor for their outgoing power. The loss of the 500KV conne:tion to the
ANO autotransformer would reguire both units to enter their respective
Technical Specifications action statements associated with loss of one of
their two required sources of offsite power. This design is considered
adequate in that {t meets the requirements of GDC-<17 and any conditions which |
jeopardize this capability are appropiiately included in Technical ‘
Specifications Limiting Conditions for Operation (LUOs) for both units. |
Provide assurance that the conditions that could render the 161KV system
inoperable have been identified. What are the corrective action plans in
place to correct the conditions?

Saveral conditions have been identified which could affect the operability of

the 161KV system as it reletes to the requirement to supply power to the |
primary of 8/U«2 at sufficiently high voltage to accomplish its safety
function. These conditions can be segregated into two categories, normal and
abnormal, Normal conditions are those which are enveloped by previous
analysis and administrative measures in place, whose occurrence would not
render 8/U=2 inoperable and therefore would not require entry into Technical
Specifications action statements, Examples ere operation of the 161KV system
within analyzed limits, including contingencies te allow for normal
maintenance outages under selected conditions and anticipated limited impact
outeges due to equipment failures. Abnormal events include operation of the
161KV system outside analyzed limits of load, network configuration, or
equipment outages which would render the system incapable of being configured
renidly to supply necessary power and voltage at §/U-2. Such a situation :
would require notification of ANO personnel so that the appropriate technical
specifications actiuns may be taken in a manner consistent with applicable

1208, The capabiliiy to supply the safety loads of both units of AND within ﬂ
the time required to meet the requirements of GDC~17 (discussed in C. below)

{s the key vo operabhility of 8/U-2, since credit is being taken for it as a

delayed manual access source to meet GDC-17,

1f an abnormal event were to occur or {f an LU0 had to be entered to perform
maintenance that could not be reascnably performed without entering an LCO
(such as maintenance of 8§/U-2 itself) th.n every effort would be made to exit
such a condition prior to expiration of the allowed time,

During peak load conditions sufficient voliege would not be available on the
161KV system, Are plans in place to restore the voltage if needed and wha*
are the long term plans for corrective action?
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Analyses to date indicate that had the autotransformer been lost during
sunmer poak conditions in the past, the 161KV system might not have been
capable of supplying the safety loads of both ANO units as required by GDC-17
unless local hydro generation was available and dispatcher actions were taken
to shed some 161KV system load., At all othar times the system was capable of
restoring the 161KV voltage at ANO within a time consistent with the
requirements of GDC=17. (See Section D for short and long term corrective
actions.)

How does ANU comply with Technical Specifications concerning ‘art-up
Trausformer #2 and GDCs 5 and 177

|
|
|
Both ANO units have techrical specifications requiring the operabilily of 1
onsite and offsite power sources, These specifications have LCOs which

establish allowable operating time with either or both sources of offsite |
power required to satisfy GDC-17 inoperable. Neither ANO unit is normally 1
connected to these sources when operating at power. Their operability can be |
cons'dered as their ability to supply necessary safety loads in a time frame
consistent with the requirements of GDC-17 for eack source. One sovice I8

required "to be available within seconds following a loss of coolant

accident". For ANO this source is supplied via the 22KV tertiary winding of

the ANO sutotrazsformer. A fast transfer from the nocrmal supply to this

source typically takes place within a few cycles. A dead bus transfer

capability is present that can be accomplished within approximately two

seconds should thas fast transfer fail., Should the dead bus transfer be

unsuccessful or insufficient voltage be present, the safety buses will

disconnect from offsite power and be sequenced onto the diesel generators.

The soscond source is required "to be available in sufficien. time following a
loss of all onsite ... and the other offsite” source to "assure that
specified fuel design limits an’ design conlitions of the reactor coolant
pressure boundary are not exceeded." This source for both ANO units Is §/1'-2
fod from the 161KV switchvard bus. ANO has reviewed the station blackout
coping capability of both wnits most recently in its submittal of 1989, This
work established that both ANO units had sufficient capability to cope with a
loss of all AC power for at lesst one hour. Thernfore, we hava concluded
that a delay of 30 minutes or less in establishing delayed manual access to
§/U~2 is wu appropriate time for considerstion of the ability of this source
to satisfy the requirements of GDC-17, As stated above, AND estimates that
it will be able to complete actions to restore voltege to 8§/U-2 within 10
minutes of the declaration of the need to do so if the autotransformer were
concurrently unavailable, The independence roguired by GDC-17 between these
sources is addressed in the last paragraph of GDC-17. Provisions have been
included in the design to minimize the prebability of losing electric power
from any of the remaining supplies as a result of, or coincident with, the
loss of power generated by the nuclear unit, the loss of the transmission
network, or the loss of power from the onsite electric power supplies.
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G. Additional Information

|
\
|
|
ass
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l

Energy Industry Information Systems (E[18) codes are identified in the text as

[XX].
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