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Oon October 5, 1991, an Arkansas Nuclear One (ANO) engineering evaluation
identifind spesific conditlons which could jeopardiee tie capabillty of
an offelte power source to meet the recuirements of 10CFPS0, Appendix A
General Design Criteria 17 (GDC~17) for ANO 1 & 2. It wis deternine' thet
during peak sumnmertime load conditions the 161 kV offsite power source
might not be able to maintain adequate voltage to ANO loads during
accldent condicions with both vaits off line acd the 500 kV power source
(auiotransformer) unavallable. The impact of increased 141 kV grid
loading with time was not idoatified due tn the fallure to incorporate
Millstone Degraded %rid Voltage vequitements into the Eniwrgy
transmission system review criteris, ANO informed the NRC of this
condition ir a Licensee Evert Peport dated Novemter 5, 1991 (1CAN119105),

CONDITION DESCRIPTION

Degcription of the Elact:ical Distribution Netwotk

Electric power 1u supplied . ‘e AND switchyard by five separate
transmission lines., The ‘tack " oa. provides a single line diagram
of the ANO offsite wower | rae. - 1 s, one frum tho Mahelvale
vubstation, one from the % = “si'% 51 aon, and one from the
Mayflower substation, feed t.. '~ v risg bus.e The remaiiing wwo lines,
oneé from the Russellt ille East sub. stion #snd the other [rom the
Morrilton East substa'ion, feed th 161 «V ring bus. Two physically
{independent circuits with startup protisformers slged to carry full plant
essential loads are provided from the statlon switchyard to the onfive
electrical distribution system. Startup Tiansformer 1 (5/U-1) and
Startup Transformer 3 (£/U-3) are supplied {rom the 22 kV tertiaty
winding of the 500/16) kV wutotranstoimer., Startup Transtormer 2
(8/U=2), which is supplied by the 161 kV ring bus, serves ¢s a second
source of offuite power for both unlts.

During normal plaut ~peration, cnsite jower is supplied by each unit's
main genera*or viu its respective auxillary transformer. 1f a plant trip
oceurs, the unit's loads are “fast transferred” to its regpective startup
transforimer (§/U~1 for ANO-1 and §/U-3 for ANO-2). If the
autotransformes or 500 kV transmission lines were to become unavallable,
offsitc power could still be supplied by §/U-2 either automatically, if
auto transfer is selected, or nanually,

Computer Model Used

The computer software program that was used in the initial in~plant
Millstone Study was the Genetsl Electric “"LFLOAA"™ Program. Thls program
was verified against Becthel Corporation's “Voltanal" program and *he
verifization rejort was maintaioed in Becthel's Chlef Engineer's Office.

The computer software program thit is currently being used to pericrm ANO
{n-piant studies is the SKM “DAPPER™ computer load flow package. AL ANU,
benhmark teiting against an IEEE standard 40 bus load flow case and au
1REE four bus motor starting case indicited that ANO's DACPLR load flow
software vackage gives the correct resuits.
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A4 the transmissicn systen loads inc eased over the years, APLL porformed
annval studies and recommended necessary improvements to assure that
adeg.ate voltage levels as deflned by the Entergy transmission cilteria
wetr malntained on the system. Huwever, the Millstone offsite voltage
requitrements for ANO are considerably more restrictive than the Entergy
of the cegional trunsn'ssion .riterla. Tuerefore, the entuul studies
were not performed with the more stringent criteria, ond consequently,
the more tustrictive Millstone minimem voltages wers cot aainialnod.

A recent investigation of the transmisvion system indicated that thn
of fuite ANO trans:isg.or volrages could have uegraded to unaccepiable
Vovels dutdrg apuroximately the Y980 swmer peak. Tnis investigation
usod vresent day transmission models o994 historical trav wission ozds.

The Entergy Syster ,«ak load inforuation for vhe yoars 960 until 1691 1s
provided below,

Historical Peaks

Year (M guwatty)
1980 1.769
1981 11394
1982 10382
1983 10874
1984 1n45%6
1985 1087¢
19686 11687
1987 11270
1988 11442
1989 ‘1443
1090 17188
1961 11852

The e peak loads do not include apprownimately 1400 MW of imbedded 1o0ads
that reside in the Entergy System Control Ares bounderics but which
represent alectrical users that sre not Entergy customers,

CORRECTIVE ACTIONS
ficar

A Joint study by AdO and Emergy System Transmiesion Flanning was
performed to develop a corrective action plan 1o allow contlnued
uperation for the peak 1992 sunmer load season. Tho recults of this
study indic ite that several recutunended actions gshould be pertormed
befare the 1992 sunner peak load season.

The transmission system actions include the fuscailation of a 161 kV
transmission capacitor bank at the ANO cwitchyard. In addition, the
trinsformer taps at the Mayflower autotransformer will be changed as
necessary. Aesause of these tap chanyes potentially causing oservoltage
problams, APl will epsure that a planned reactor bank 2t the Mayflower
substation 1s installed concurrent with these other actions. These
actions will bhe performed by Muy 1, 1992,
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GDC 17 defines requirements for the second Independent circuit. Each of
these (both independent offsite sources) clrcuits “shall be designed to
be svallable in sufficlent time following a loss of all onaite
alternating current power supplies and the other electrical power
clreult, to assure that specificd acceprable fuel deslgn limits and
design corditions of the reactor coolant presfure boundary atrc not
exceeded.”

The GDC 17 secord source of of:cite power for both units is §/U-2, which
i¢ sived to carry the conbined safety loads of both units following the
loss of onsite alternating current power supplies. 8/U-2 has been
additionally siged to carry the safety related accident loads of ene unit
while supplving the safety related emergency auxiliary loads of the other
uniit following the lose of all onslte alternating current power supplies.
This has been stated in Section 8.2 of the original ANO-2 Safety
Evaluation Report (SER).

1n order to assure that $/U<2 had sufficleat capacity to comply with GDC
17, it was necessary Lo prevent sutomatic fast transfer o the auxiliary
luads of both units to $/U~2. Since the offsite iransmission system
cannot support che fast transfer loads on §/U-7 if the autotransformer
is out-of-service), except under very !imited conditions, it has become
necessary to require each unit to manually access S/U~2. With
appropriate procedures in place at ANO, the loading of §/U-2 can be
maintained at & level which can be supported by the transmission syctem
at all times of the year, Therefore, ANO is in compliance with GDC 17
for this second offsite power source (§/U-2).

GDC 17 also requires that §/U-2 be available in "sufficient time
following a loss of all onsite altern ting current and the other otfslte
gource tu assure that specified acceptable fuel design limits and design
conditions of ihe reactor coolant pressure boundary are not exceeded".
ANC has reviewod the stailon blackout coping capability of both urits,
This work establislhed that both ANO units have sufficient capability to
cope with a loss of all alternating current jower for at least one hour.
Therefore, it was concluded that a delay of 30 minutes or 1uss In
¢stablishing delayed manual access to 5/U-2 is an appropr.ate time for
consideration of tie abiiity of this source to satisfy the requivement of
GDC 17. ANO will currently maintain manual delayed access of uuxiliary
loads of each unit to $/U-2, As stated above, the neces-ary procedures
are in place to accomplish this function,

When the proposed improvements to the transmission system arve completed

and its capacity to support ANO auxiliary loads have been iIncreased, the
fast transfer feature to $/U-~2 may be reactivated under certaln analyzed
conditions This would be highly desirable when pericdic maintenan.e of
the 500/161/22 kv autotransformer 1s being performed and the normal fast
transfer of feite sources (S8/U~1 and 3) for bown units ave unavallable,
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GDC 5 requires that systems impertant to safety canust be shared if such
sharioe would "significantly impalr their ability te perform thelr safety
functiont, includirg in the event of an accident In one unit, an orderly
shutdewn and coolédown of the remalning units." Both 1EFE Standard 308 and
NUREG-0800 recognize tho applicability of GOC & to the requiremants for
the preferred power supply.

As stated previously, the preferved power supply is defined as the
“offsite power®. By GDC 17 requituments, this offsite power must conslst
of two independent clrcults. One of these (fivet GDC 17 offsite source)
must be fmmediately available fer loss~of-coolant-accident mitigation,
The second of/site clrcalt (second GDC 17 of fsite source) is allowed to
be 4 delayed access vource. Its availability Is restricted only to a
time frame consistent with that necessary Lo ensure successfu. coping
with a loss of alteraating cucrent power,

The 'rst GLO 17 piaferrved power scurcos ac ANO are in compliance with
the GDC 5 sho ing requl resents. ‘The preferred power system for ANO-1 has
the capaciiy in §/U=1 (firsi GDC 1/ source) to supply necessary loads to
mitigate an accident In that unit, Likewlse, the preferred power system
for ANO-% has the capacity ‘n $/U-3 (first CDC 17 source) to suigly
necersary loads to mitigais an accldent i that uwnii, ‘The only compotrent
of offsite equipment that sipplies power to both of these transformers is
the S00/161/%2 KV autotranstorrant in the ANO switchyard, These two
teansformers (§/U-1 and 3) ara powered from the 22 kV tortiary winding of
this autotransformer. Therefore, to assure thut the preferred power
system 1# in compliance with GDC §, ANO would have to require that the
autotryan: former was sufficiontly siged to carry accident loads in one
unit and orderly shutdown loads of the other unit, Since the
autotransformer 22 kV tertiary winding that supplies 8/U-1 and 3 has more
capacity (epproximately 160 MVA total) than the combined capacities of
5/0=1 and 3 (and many timer grestey than that required tor GLC 5),
Entergy Cperations hus detormined that ANC is dn compliance witn GDC 5 as
It relates to the primary, immediately available circult of the preferred
power supply (first GDC 17 offsite source).

1t should be noted that both units share §/U-2 as their second GDC 17
ssurce. $/0-2 has been siged to carry the safety related accident loads
of one unit while additionaily sapplying the safety relnted emergency
auxiliary loads of the other unit [ollowing the loss of all onsite
alternating current power supplles to achleve a safe shutdown. This .as
been steted in Scction 8.2 of the original ANO-2 SER.

As previuusly stated, in crder to assure that §/U-2 and the offsite
transmigsion system has sufficient capacity to comply with GDC 5 and GDC
17, it was necessary to prevent automatic transfer of tne auxiliary loads
fim one or both unitg to §/U~2. With appropriate procedures i place at
ANO, the loading of $/U-2 can then be maintained at a level which can be
supported by the transmission system at all times of the year.

Therefore, ANO is in cumpliance with GDC 5 with respect to the second GDC

A7 source (8/U-2).







T™his projection is basad on both system and ANO avea load growth
forecasts, 1f for any reasuvn the lcads exceed this projected level, one
or more of the four local hydro units could be used to provide adequate
voltage levels to ANO should the autntransformer fall during peak loading
conditions. 1t should be noted that credit for these local hydro units
was assumed during the resolutlon of the Millstone degraded voltage
flusues in 197%,

At the Entergy Dispatching Center, opetating procedures (ue«e of hydro
unit genaeration, transmission system changes, load shedding, etc.) lave
been established which orovide the necessary steps for restoration of 161
KV offsite voltage levels at AND. These actions, along with the
committed physical improvements will ensure the caspability of providing
adequate voltage levels at AND, even under the most severe contingency
evaluated,

A$ a further goal, an additicnal capacitor bank for the Russellvilie area
is under consideration. Ausuming the completion of this additional
modification, voltage levels should not fall to unacceptable low levels
for any predictable event and therefore, use of corrective operating
procedures for the system dispatchers would not be expected.

Potential Future Enhancements

Entergy Operatioms 1s -~ ntinuing to investigate longer term modifications
which will assure adequate offsite voltage levels beyond 1996, One possible
modiflcation includes the installation of voltage regulation or the offsite
power soucces. These regulatois would typlcaily provide a +/« 10%
correction in voltage magnitude and would therefore provide a long term
assurance that adequate voltage levels would be delivered oven if the
500/161 KV autotransformer or any other 161 kV transmission line is
cut~of-senr ice,




43§ ue w0

AN 221908 IWA TV

AbSy ADET ATSLY ¢ lIND
- SEVE) Aswi W 1N g
g -
4 N
1 1 . g 2 1
N N oy —Tee) el 2w e 1 i P L ) 2 s B J Hive WF NIvH
1 B 4 WS W as e e te OS w M
b #'l.lu J«,
/ / Ar 22 _
- | N / ’ )
an ™ ~ A% 22
- H §324n0S o &us Lc ;
v Niva
- tﬂ,cz.nx 2LS440 :3;._1«2.!.
* 1.  wam 29
|
|

‘
H W

= &L

— -
#
3}—
:
-
] —
]
P
T

NOL HasOw 01
' v
™ g6
Sgﬂmnt o SA:.P ai E.&EE..
QEVAHILIAS AX 191 ONYV JEVAHOLIAS AX 00¢ ONV

WNIALSAS UEM0d ALISAA0 ONV

- l\u




