UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON D € 20886

August 30, 1989

MEMORALDUM FOF: Ashok Thaceani, Assistant Director For Systems
Livision of Engineering & Systems Technology

FRO! Faust kcse, Chief

lectrical Systems Branch
[ivision of Encineering & Systems Technology

SUBSICT: sTaTIon eLachou auplt REVIEY isits (CTA . Go$7 7)

The $%0°7 e corpleted eudit revient of the cocunentatinn supporting the
stovion blachout (SIC' submitiels for raine Yankee; Brunswick 1,2; Millstone
1,0,55 Cryste Fiver 3; ane Point Beach 1,2, These audits were conducted at
the tites enc corporate of fices, and incluceo a plant walk-through to view
gesigt teetires of reier relevence to the SEO submittal, besed on these five
Bucdite, we believe the following genera) observations anc conclusions are
warrérted:

. The supporting cocumentatiur peckaces requirec by the SBO rule that were
FLLitee were not ir full confornence with the guidance of R.G. 1.155 anc
NUMAR. B7-0U. The deficiercies noted were not icentifiable from a review
of the SBO “"geoeric" response sutritted by the licensees.

’ Twe iicensecs proposed evacuation c¢f the main control room and transfer
of contre) to the rencte shutdown pane)l because battery capacity was
unavailai Ye for powering contro® room loads for the specified SBO
guratir . The staff considers this unacceptable.

. One licensee (2 urits) pro;osed using existing emergency ciesel
generatcrs as the AAL source. However, the interconnecting circuits and
switchgear are located outdoors within about 100 yaras of the ocean, anc
are v, nerable to @ weather related event or 2 single failure in the
non-blackout unit. This does not meet the guidance of R.G. 1.155 anc
NUMARC 67-00 an¢ is not considered acceptable.

. One licensee proposed using an existing gas turbine generator as the AAC
source. However, he is stil] considering installing a new FDG that would
be used as an AAC source when not bein? used as @& spare for one of the
existing EDGs (the two units at this site presently share two EDGs). A
gecision on which way to go should be made by the licensee and the SBO
respense and supporting docunentation revised accordingly before the NRC
review can be completed.

More detailec sunmaries of the five audits are provided in the Enclosure.
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It 1 gifficult a2t best to assest from the SBO generic response submitts)
whether the licensees in their coping evalyetion have fully addressec the
bate iine sssurptions, anelyses and informaticr guidance contained in the R.G.
1.18% anc NUMARC 87-00, Deficencies regarcing the compieteness anc accuracy
of the supperiing cocuments were icentifiec at all five sudits, This wes
perticuierly evident at Crystal Piver which had received only & one week
advance notice of the audit., The other four licensees had received a minimum
of foLr weeks notice, and three of them had availed themselves of a prior
incepencert audit review by the "NUMARC SEC clearing house contractor”, anc
this was reflected in improved, i.e,, less ceficient, documentation packages as
compered to Cryste] River. The fact that such mezsures were taken to prepere
for NRC audits of the SBO supporting cocumentation which should have oeen
completed over three months pricr 18 not an encoursging forecast of licensee
conformance to the SBO rule,

Three additiona) aucits are planned during the SBO submi’'*a! review process,
It was intended that any additiona) audits would be conc.cted after completion
o' the reviews, if that appeared necessary to assure contormance to the rule.
It mey be necessary to reconsider this approach,

Deficiencies in the SBO supporting documentatien identified during the audits
include the lack cf completeness, analytice) rigor and organization, and the
tendency of the iicensees to interpret or exend the guidance provided n R.G.
1,155 and NUMARC 67-00 in 2 menner intended to justify minimum design changes
rather than improved protection against SBO. The fact that these deficiencies
were not apparent fron a review of the licensee submittais using the agreed
upon generic response format raises the question of the effectiveness of our
review process, which relies principally on review of these submittals, for
verifying conformance with the SBO rule. This aspect of the issue is being
reassessed; we expect to provide specif’'c recommendations addressing this by
September 1989,
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SUMMARY OF SBO AUDIT REVIEW VISITS:

Maine Yankee:

The licensee has calculated @ minimum ccceptable station blackout duration of
& hours for the Maire Yankee site. The licensee has indiceted that no modi-
fication is necessary to attain the proposed coping duration, Maine Yankee 1%
going to use an alternate ac (AAC) power source (Appendix K ciesel generator)
which 15 available within one hour. The AAC power source powers the Appendix
R safe shutdown equipment,

The class 1E battery capacity is adequete for only one hour. After one hour
from the ince "ion of SBO, the licensee will evacuste the mein Control Room

and move to the Remote Shutdown Pene for achieving safe shutdown, The remote
shutdown pane) is powered from the AAL power source and has its own dedicated
battery and 125V dc and 120V ac buses. The licensee has not verified by te t
that the AAC has sufficient capacity to start and power the SBO shutdowi equip-
ment. The licensee has identified severa) SBO related procedures thet have been
revised.

Based un staff review of the licensee's submittal, the supporting documents

and discussions with licensee's, Maine Yankee conforms to the guidance of R.G.
1.155 and NUMARC 8700 with the exception oY testing of AAC source per NUMARC
8700, the adequacy of ventiiation calculations, an evaluation for excluding

an isolation valve on & & inch auxiliary steam line, and compilation of 2 list
of operating valves needed to maintain RCS leve) without class 1E power supplies.
It should be noted that the voluntary evacuation of the main control due to @
lack of battery capacity was not apparent from the Maine Yankee SBO submittal.
The voluntary evacuation of the main contro) room is unacceptable.



Brunswick 142:

The licensee has calculated @ minimum ecceptable station blackout duretion ¢.

4 hours for the Brunswick 182 site. The class 1E batteries have suff cient
capacity for 1 hour. Therefore the licensee has identified modifications end
procedura) revisions to permit the blacked out unit's battery chargers to be
powered from the non-blackout unit's emergenc, &C power source (EDG) via the
existing cross-connections of the 4kV buses. Cornection of power to the black-
out unit's battery cnargers is expected to be accomplisted in about &n hour.

In addition to the battery chargers, ceveral ac loads of the blackec out unit
will be powered from the non-blackout unit EDGs. To accomplish powering of the
blacked out units selective loads from the non-blacked out units EDGs, menual
load shedding of the 4kV and 480V buses at the blackout unit will be implemented.
The licensee has identified modifications to the existing 4kV cross connections
to facilitate . osing of 4kV breakers from the control room, enhanced battery
voltage indisatiun and ac independent containment pressure indication,

Based on staff review of licensee's submittal, the supporting documents and
discussion wit: the licensee's staff, Brunswick 182 conforms to the guidance

of R.6. 1.155 und NUMARC 87-00 with the exceptions or deficiencies in the areas
noted telow:

1. The evaluation for adequate capacity of the non-blacked unit
EDG for supplying safe shutdown loads of the non-blacked out
unit plus the SBO loads of the blacked out unit.

2. The adequacy of calculations for condensate inventory and
suppression pool heatup.

3.  The evaluation of equipment operability, for loss of ventilation
ir. the control room and switchgear roums.



Brunswick 162 (cont.)

&. The identification of non-safety related equipment required diring
8 SBO.

5., The description of the proposed modifications for the 4kV buses
cross-connects betweer unit 1 and ¢.



.‘.

Millstore Units 1,2 & 3:

The licensee has calculated a minimum scceptable station blackout duration of

8 hours for the Millstone 1,2,3 site. The licensee has indicated that the
Millstone site will use existing emergency diese! generators (EDGs) as an AAC
power source which will be available within 1 hour. Unit 1 and 2 have an
existing above ground &kV cross connection anc the licensee has identified &
modificetion for cross connecting Unit 1 and Uit 3 in order to be able to use
existing EDGs as the AAC power source. The existing and proposed Cross conne -
tions between un‘ts do not conform to the R.G. 1.155, section 3,3.5.2 and NUMARC
£7-00 section 2.3.1(3)(b) and Appendix C configuration 2B. The cross connections
are routec outdoors 2nd through & single outdoor switchgear (bus) which is suscep-
tible to 2 single-point vulnerability due to & weather-related event or single
active failure in the non-Llackout unit. The licensee ha: also identified
possible modifications for enhancing the reliabi’ '’y of the exisiing gas turbire
which is used s an EDG for Unit 1. The use of existing EDGs as AAC sources re-
quires manual lcad shedding in the blackout unit in order for the AAL source io
carry the required load. The ventilation calculations performed by the licencee
for 8 hour coping diration are also being e'uluated b the staff for acceptability
since NUMARC B87-00 methodology cc rs only a 4 hour calculation. The licensee had
not completed the SBO equipment 1ist for Units 2 and 3 and the design fcr the pro-
posed cross connection between Units 1 ind 3 at the time of audit review,

Based upon staff's review of the licensec's SBO submittal, the supporting
documents and discussion with the licensee's staff, Millstone site conforms to
the guidance R.6. 1,155 and NUMARC 87-00 with the exceptions or deficiencies
in the areas noted below:

1. The acceptability of the cross-coniects between unit 1,2 and 3
for use of existing EDGs as AAC power sources.

2. The acceptability of the methodology used for 8 hour duration
calculations for loss of ventilaticn,



Millstore Units 1,2 & 3 (cont.)

3. The identification of non-safety related ocquipment required
during a SBO.

4. The evaluation of the consequences of shutting down 3 out of &
invertors due to loss of ventilation in Uniy 2,

§. The assessment of battery operability at temperstures 118°F-120°F
for units 1,2 and 3.

6. Addressing station hlackout response procedures for Units 2 and 3.




Crystel River 3:

The dicensee has celculated & minimum acceptable station blackout curation of

& hours for Crysta) River 3. Based on its offsite power group P2 and EDG group
C with target reliabiiity of 0,95, Crysta) River 3 would have 2 coping duration
of 8 hours. However, according to N'MARC 87-00, plants can take credit for
implemencatio. of prehurricane shutdown procedures and reduce their coping dure-
tion from & hours *o 4 hours. A key feature of the prehurricane shutdown pro-
cedures is the requircmen, for shutting down the piant 2 hours prior to the
arrivai of the hurricane. ( 'ystal River 3 is takirg an exception to this key
requirement and at the same time taking credit for reducing its coping duration
from 8 to & hours. Crystal River 3 could have also achieved the & hour coping
duration category by increasing its EDG target reliability from 0.95 to 0.975.

The licensee has also proposed the voluntary disapling and evacuation of the

mein control room for the purpose of extending the battery capability from 2

heurs to 4 nours. The iicensee interds to transfer the control for plant shut-
down fron the main control room to the Remote Shutdown Panel (Appendix R) after
the i1rst half hour. The remote panel equipment does not have &n AAC power source.
The circumstances under which Crystal River 3 proposes evacuation ere foreseen and
the actions necessary to unload the battery are numerous and complex requiring a
detailed analysis, step by step procedures and operator training to accomplish,
The staff does noi believe there is adequate time for operators Lo safely accome
plish this intricate transition in the short time available with its inherent
potential for human error under the duress of SBO situation, Moreover, the

Remu. . Shutdown Panels were designed for use under unforeseen circumstances of
forced evacuation from the control room witk no loss of AC power, which is not

the cese with a SBO situation,

The steff review of the supporting documents for the Crystal River 3 SBO sub-
mittal indicated that it lacked supporting informetion particularly RCS inventory



Cryste) River 3 (cont.)

analysis, coping scenario for SBO and description of proposed ADV modifications.
It should be noted that the extensive load shedding to unload the battery and
voluntary evacuation of the main control room were not identified in the
licensee's submittal,

Based on staff review of the licensee's submittal, supporting documents and
discussion with the licensee's staff, Crystal River 3 is essentially not in
conformance with R.G. 1.155 and NUMRRC B7-00. The deficiencies noted are as
follows:
1. The disablement of the control room by selective stripping

of battery loads and evacuation of the control room and

transfere of the plant control to the Remote Shutdown

Panel,

2. No RCS inventory analysis and supporting calculations.

3. Questionable ventilation c:lculations for various dominant
area: of concern,

4, Inadequa‘e identification of equipment required during a SBOC.
. No listing of cuntainment isolation valves.

6. No description of propossd moditications for the ADVs.

7. 1nadequate evaluation of emergency lighting during 2 SBO.

B. No evaluation of stafting needs fo. operator aztions
duringy o SBO.



Cryste) River 3 (cont.)

9. No EDG reliability calculations per NUMARC 87-00 for 0
and 100 cemands,

10. Mo description of coping scenario for a SBO event.



Point Beact .nits 142:

The Point Beach piant requires an & hour coping duration anc & 0,975 EDG
reliability, privarily because of cxtrenely severe weather (ESW) group & anc
emergency AC (EAC, group D. The 'icensee is currentiy ftudying the
possibility thet the ESH clessificition shoulo be group 3, whick would reduce
their EDG reliability requirerert to (,9F

The Point Jeach piant currertly hes @ Z0hw gius turbine whnich woulc Le
avaiiabie within one hour as the AAT source. It he: acequate capacity to
power ¢ 11 of the erergency lceds, including air concitioning anc ventilation,
However, the NRC staff guestions whether 1t can obtain & 0,95 reliability
bacause 1ts recent (last & year) historical relielility 15 oniy (.91 whict
does not include the impact of the auxiliary ¢ esel generator required to
power the gas turbine auxiliaries during SBO concitions. The auxiliary viesel
generator was not includcd in the tests used for ceriving the 0.31 reliability
becouse oftsite power was availatle curing those tests, As a resul®, the [R(
staff left as an open item the demonstration witi n two years that the ¢as
turbine can achieve a 0.95 reliebility., 1f *%e 0.95 reliability cannot be
obtained, the licensee would be required to present an altecnative resolution
to thic issue. The licensee is currently considering the feasibility of
another EDG to serve as an AAC source except during times it would be usea s
an installed spare for one of tho two existing EDGs., The gas turbine would
then be used as an ALl source when the EDG is replacing one of the exisuving
EDGs.

Based on staff review of licensee's submittal, the supporting documents and
discussion with the licensee's s*taff, Point Beach 14z conforms to the guidance
of R.G. 1.155 and NUMARC 87-00 with the exception or deficiencies in the areas
noted below:

1. Development of a reliability program for the gas turbine.

2. Completion of the ventilation calculations and equipment operability
verification for the dominant areas of concern,




Point Beach Units 182 (cont.)

3.

6.

Description of the quelity assurance progrem for the non-safety
equipment,

Modificatione, if necessary, to the EDC reliability program,
consistent with Generic !ssue B-56.

Demonstration that the gas turbine can power the SBU loads
within one hour by an initis] test,

Implementation ¢ the necessary technical specifications for
the SBO equipment.



