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Gentlemen:

Enclosed please find the testimony of Robert G. Fitzpatrick and Byron L.

Siegel of the NRC Staff prepared in response to questions posed by this Board-.
in ALAB-537. Also enclosed is testimony provided to the NRC Staff by

Edward J. Fowlkes of the Federal Energy Regu]atory Commission which was .
prepared to respond to Question Bl as stated in ALAB-537. For the information .
of the Board and the parties, a letter to Dr. Robert E. Uhrig from Robert L.
Baer dated September 17, 1979 is included. That letter identifies the
confirmatory testing requirement addressed in Mr. Siegel's testimony.

Sincerely, :

W1111am J.” Olmstead

Counsel for NRC Staff -
Enclosures: As Stated
cc (w/encls.):
Michael Glaser, Esq. Atomic Safety and Licensing Board Panel
Dr. pavid L. Hetrick Atomic Safety and Licensing Appeal Board
Martin Harold Hodder, Esq. ‘ Docketing and Serv1ce Section 7y

Dr. Frank Hooper
Dr. Marvin M. Mann
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Docket Mo. 59-3%3

Dr. Robert E. Ukrig.

Vice President of huclear and
General Engireering

Florida Power and Light Company

P. 0. Box 529132

Miami, Florica 33152

_Dear dr. Ukrig:

SUBJSCT: ADEQUACY OF REACTOR ZOOLAIRT PUMP SEAL DESIGN DURING POSTULATED
STATION BLACKOUT COND:TVICHS .
(St. Lucie Plant, Unit No. 2)

One of the open issues related to ALAB-537 pertaining to St. Lucie RNuclear Power
Plant, Unit 2, involves the stability of the Florida Power and Light Company's
_electrical grid (Question B2 of ALAB-537). In response to the ALAB order of
March 10, 13975, both the staff apd the Florida Power and Light Company discussed
the consequences of offsite power with simultaneous on-site power faflure
(station blackout). Florida Power and Light Company suggested that the first
significant milesinne encountered would b2 excessive core heating due to loss

of water from the condensate storage tank about 16 hours after loss of all AC
power (Flugger Affidavit of March 31, 1978). The staff judgment was that a
loss of reactor coolant pump seals at apout-one hour after loss of all AC

power - resulting in a Yoss of coolant accident (Fitzpatrick Affidavit of

June 12, 1978) would be more limiting.

We have evaluated the potential of reactor coolant pump seal failures for the
duration of time the plant would be subjected to a total loss of AC power (see
Enclosure). Based on our evaluation we require that a confirmatory tast on
one of the four seal asisemblies that comprises the seal cartridge be performed
uncer expected blackout. conditions of temperature, pressure and time, to pro--
vide the additional verification necessary to determine the adequacy of the
reactor coolant pump s’eal design. The results of this test should be included
in the FSAR for St. Lucie Plant, Unit fo. Z, when it is filed. *

Sincerely,
Original Signed by

Robert L. Baer, Chief
Light Water Reactors Branch No. 2
nivicinn af Proiect Manacement . -




UNITED STATES OF AMERICA
NUCLEAR REGULATORY CCMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING APPEAL BOARD

“In the Mitter of

FLORIDA PONER & LIGHT COMPANY
(S’.. Lucie Nuc1ear Power Plant
Uit No. 2) .

Docket No. 50-389

H

_Affidavit of Byron L. Siegel

—~

I, B&ron‘Lu Siegel, beiﬁg duly sworn to depose and state:

1. I am a Nuclear Reactor Engineer in the Office of Muclear Reactor
Regulation. ‘

2. I have prepared a statement of professional qualifications which
is attached to this affidavit. .

3. 1 have prepared testimony in the captioned proceeding addressing

the Appeal Board's Question ‘numbered B2 as stated in ALAB-537.

This question requested the staff and applicant to analyze events that

would occur between the loss of all AC power and the violation of either the

. Tuel design 1imits or the design conditions of the reactor coolant pressure

boundary and in particular the differing responses of the NRC staff and applicant

. to Question B.1(b) of the Appeal Boards March 10, 1978 Order pertaining to the

most limiting safety related failure.
I hereby certify that the above statements are true and correct to

the best of my knowledge 'and belief.
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Syr'n L. Siegel j/'
Subscribed and sworn to & s/
befera w2 this~f:fﬁday'of September s 1979
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In the Matter of

FLORIDA POMER & LIGHT COMPAHY
(St. Lucie Nuclear Power Plant
Unit No. 2)
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Docket MHo. 50-389

NRC STAFF TESTIMONY
OF
BYRON L. STEGEL

INTROBUCTION

.
—

“This testimony addresses Appeal Board Question B2 relevant to the analysis
of events that would occur between the total loss of all AC power and the
viclation of either the fuel design limits or the design conditions of the
reactor coolant pressure boundaryrand in particular the differing responses
of the NRC staff and the applicant to Question B.1(b) of the Appeal Boards

- March 10, 1978 Order pertaining to the most 1imiting sarety related failure. Y

J! gdéstion B2

In 1ine with the above discussion, the testimony is to analyze events that
would occur between the "loss of all AC power" and the violation of either
the fuel design 1imits or the design conditions of the reactor coolant
pressure bOUﬁdary (or any portion thereof). In particular, the parties
should, if possible, reconcile their differing responses to question B.1(b),
of our March 10, 1978 order, 29/ or," 1f not, point up prec1se1y where the
disagreements ].e

28/ 1 References fn 24 reproduced below: ]

Applicant suggests that the first safety related failure encounterad
would be e cessive core haating due to the loss of water .rcm the
COadznsaty 54 PRaLi Tl tanh vr Gl wadt Lot "..,L‘d Cotur St n Lotath wrLEr

uhe Toss of AC power (Fiugger Affidavit orf March 31, 1978, p. 3).

The staff's judgment is that the first failure would be that of a
primary pump seal at about one hour after the loss of AC puwer ---
resulting in a small loss of coolant accident. (Fitzpatrick Affidavit
of June 12, 1978, p. 11). .
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I have reviewed the testimony of Frederick George Flugzer provided in response

to Question B2 of ALAB-537 contained in the Applicant's June 22, 1979 submittal.

The Applicant's testimony addresses failure of a veector coolant pump seal
thus apparently reconciling the difference between its Mavrch 31, 1978 submittal
and the RRC Staff's June 12, 1978 submittal. The content of this testimony,
related to the failure of the reactor coolant puip scels, 1s consistent with
the information provided by F. Fehlau (Technical Admiristrator for Byron
Jackson Pumps, manufacturer of the reactor coolant pumps for the St. Lucie
Nuclear Power Plant, Unit 2) at a meeting held on May 16, 1979 between the
USNRC, staff and the applicant, Florida Power and Light Companv. The .
testimony of Frederick George Flugger concluded that in the event of a station
blackout, which resuits in a loss of ccoling water Tlow to the cartridge seal
assembly of the reacter coolant pump, an anpreciable “eakage path through the
seal assembly to the reactor containment building that could result in a

significant loss of primary reactor ccolant does not exist. The bases for this -

conclusion were:

1. A1l seal components are captured within the.seal cartridge assemb]&
and held together by hydraulic and spring forces thereby minimizing
the Teakage paths.

. 2. Each of the four seals that comprise the seal assambly i; designed
to provide sealing against full sysiem pressure.

3. All the components that comprise the sea]:cartridge assembly, except
for the elastomeric U-cups and O-rings, are made of materials that are
unaffected by the elevated temperatures resulting from a loss of coolant
to the seals.

4. Confined 0-rings made of the elastomeric material used on the U-cups
and O-rings have been used on flanged joints of a reactor coolant pump
hot test loop where they have been subjected to temperatures of 550°F
for in excess of 100 hours. The O-rings maintained their sealing
capability although hardening and permanent set gf the 0-rings, as
expected, occurred. |

s e
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Based on my review of the information provided, I agree that the above reasons
provide strong basis for acceptance of the conclusion that a significant loss of (
reactor coolant through the seal cariridge will not ecccur. However, since no test

data on the seal desian under expected reactor temperatures and pressuives following

a station blackout and specifically on the eiagtomeric seals in the geometry
utilized in the seal assembly design is available, we have requived that

the Applicant perform a confirmatory test on at least one of the four seal
assemblies that compromise the seal cartrige under expected blackout con-
ditions of temperature, pressure, and time %o provide the additional verifi-
cation necessary to determine the adequacy of the reactor coolant pump

seal design.

.

It is my position that the information pFovided by the applicant in combination
with results from the confirmatory test, which show that the loss of coolant
through the reactor coolant pump seals during the duration of station blackout
is not sufficient to adversely affect natural circulation, provide adequate
assurance that the ability to cool the reactor core will be maintained and that
fuel and reactor coolant pressure boundary limits will not be exceaded.



STATEMENT OF PROFESSIGHAL
QUALIFICATIONS OF
BYRGM L. SIEGE

I 2m a Ruciear Reactor Engineer in the Cffice of Huclear Reactor Regulation.
I have recerciy been assignzd teo the Bulletins and Orders Taesk Force foliowing
the Three dile Island accident. I am responsibie for conducting safety reviaws
and evaluations for light water reactor emergency cor: cooling, reactor cocolant,
and various auxiliary systems assigned to me during tae review o7 nuclear

reactor license applications.
I received a Mechanical Engineering Degree in 1955 from City Coilege of ilew York.

in 1956 I was a petroleum heater desiugn engineer at Foster Wheeler Corporation
in New York City, iew York.

From 1956 to 1973 I was a Nuclear Engincer in the Nuclear Systems Division

at the Mational Aaronautics and Space Administration (formerly National Advisory
Committee for Aeronautics), Lewis Research Center, Cleveland, Ohic. My
assignments included: ' ;

*3 years at the Piumbrook Reactor Facility during construction phase.

‘Experimental and developmental heat transfer research related to nuciear
propulsion and space power applications.

‘Project Manager on contracts to fabricate capsules to test fusl element design
for space power applications. ’ ’

‘Design of experiments to be tested at the Plumbrook Reactor Facility.

‘Responsibility for analysis of test data and evaluation of post-irradiation
examinations. ’ ‘

During this time I authored or coauthored approximately 12 reports.

In May 1973 1 ac;epted employment with the Atomic Energy Commission (now the
Nuclear Regulatory Commission) in the Reactor Fuels Section, where I reviewed
reacto§ fuel element and assembly designs, thermal performance analysss and.
operating experience. From May, 1977 to May 1979 1 was a member of the Reactor
Systems Branch where I was responsible for reviewing safety systems on light
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Task Force where I have been perforiming reviews of licensee and vendor suppiied
information to support decisions regarding plant operations.

[LI SO



UNITED TATES GF ANMERICY
{IUCLEZAR REGULATORY CO)VTSQION

BEFORL Tz AVCHIC CAFETY SN2 LICCNSING APREAL CORRT” - - --

" In the iatter of . A -g‘- - .. | . o ikfztif T

FIORIDA POWER & IIGHl COMPANY ) Bocket N3. 50-339
) ' e e = ST T——
. (Sti Lucie Muclear Power Plant, ) . . . “

Unit 2) ) ) -
- . ) AFFIDAVI: OF POBLnT G, FITZPATRICK _— .

" . . REEERERT Gl A

I, Robert G. Fitzpatrick, being duly swora to depose and state: el

1. I am an electrical enginger and a senior member of the Power Systems Braﬁtn‘ R

N S Tt & LTI - —

of the HNuclear Regulatory Commission.

T peadmy i SN LT T T
- . . e

2. I have prepared a statement of professional quali f1cau1ons,uhlch_Js akfachid=T- T

g Tt ————

to this affidavit.- _ L ae
] LT TR

3. "I have.prepared the testimony attachéd to .this affidavit whichﬁaddressesli

questibns A1, A2, B1, B2, B3, B4, C and D as stated.in ALAB-537. - Tt - -

-1 hereby certif} that the above statements are true and correct to-the best of-.

oty Ay, < pedeee o

my knowledge and belief.
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. Subscribed and sworn to before me. y - e comSANEL L o e
this . . 7 day of September, 1979 ' e TRl
My Comnission Expires:_. . . ., v~/ » - s
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FLORIDA POMER & LIGHT CCiPANY Docket No. 50-389

(St. Lucie Hucledr Power Plant,
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NRC STAFF TESTIMONY
OF
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ITROBUCTION

hi} 0

This testimeny responds tc questions Al, AZ, B1, 52, B3, b4, C and D as set

forth in ALAB-537 dated April 5, 1975. Part two of my testimony sets

forth some background material to provide the Appeal Board a description

of the Staff's view of the FP&L grid in general and the onsite and offsite

power.systems at‘St. Lucie in particular. Part three addresses the specific
ALAB-537 questions and includes Staff ccmmznts on the Apolicant's résponses.

Part four is a summary of this testimony.

BACKGROUND

Two documents have been previously sucmitted to the Appeal Board which
summarize the FP3L grid system and the St. Lucie power systems: joint
testimony prepared by M. Srinivasan and D. McDonald entitled "A Further
Evaluation of the Florida Power and Light Company Electric Pcwer System",
October 25, 1977 and my testimony of June 12, 1978. The first document

provides background material on power syétems in general, NRC requirements



III.

concerning electrical power systeins. a sumuary of the major FPal grid

§ystem disturhances froem 1573 to 1377, andithe action the stafT has
taken 1in response to these major disturbances. My testimony prépared
in response tc the Appsal Boavd's imzvch 10, 15728 order updates the
former documsnt with vespact to the May 14, 1973 event and subsequent
staff actions. It also provide; a discussion 07 NRC requivrements
concerning electrical power systems and documentaticn of additiocnal
staff positicné imposed upon FP&L as a resuit of the ongoing staff re-

view in the electrical power systems area.

These two documents; when taken together, provide the background material

upon which my response tc ALAB-537 has becn constructed.

ALAB-537 QUESTIONS

A. General Design Criterion (60¢) 172V

Al. This ciriterion, entitled "Electric Powar Systems," requirss in
its third paragraph {~mphasis added): .

Electric pcwer from the transmissicn network to the onsite
eleciric distribution system shaill be supplied by two
physically independent circuits {not necessarily on
separate rights of way) designed and located so as to
minimize to the extent practical the Tikelihood of tneir
simultaneous ailure under operating and postuiated
accident and environmental conditions. A switchyard
common to both circuits is acceptable.

A1l three transmission lines connecting the St. Lucie station to the
applicant's grid originate at the Nidway Substation. The Hay.14, 1978_
incident, in wnich all power at that substation was lost despite redundan”
incoming sources, demonstratas that these circuits are indosd sugcept::._
to simultaneous failure. The testimonv should acdress whelher the

St. Lucie station nongtheless meets this GOC-17 requirement

- - - ——
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STAFF ANSWER TO BOARD QUESTIGH Al .

The St. Lucie station is in full conformance with the reguiremants of GDC-17

- . . X X . eel
including the specific subzection addressed in this questicn. From the staff's

h

L) H : 5 P P L 3 1 deyged oo
point of vigw, nona of tie three St. Luciz I mmc.d/ vind faited duriag ne

- Loy
.58 ¢f offsize

~

flay 14, 1970 dncident., The lMay 14, 1978 +incidant 13 a 1
power to the St. Lucie station as was the iday 16, 1977 incident. I make
a h1St1nCu10ﬂ between grid unavailability and circuit faijurs because it
is fundamental to the staff's interpretation of GDC-17. Grid unavailabiiity
(i.e., loss of offsite pover) is recognized as an anticipsted operationai
occurrence. That is, it is an event that is expecied to occur ona or nere
times during the 1ife of the nuclear power station. In this light, the

' regulations do not require a design which preciudes the event but rether

the capability of the integrated nuclear power station design to cope with

the evert if ahd when it should cccur. The St. Lucie to Hidiway Vinas
were not tripped as pari of the sequence of events that lead to the
isolation of the Midway Substation and were intact and évailable to
subply St. Lucie with offsite power had it been'available., By the

staff's interpretation of GDC-17, there have been no simultaneous

circuit failures on the St. Lucie to Midway transmission 11ngs.

General Design Criterion 17 is specific in the requirements placed upon
the physical configuration o} the offsite power system in the close
prox}mity of the nuclear generating unit. The Appeal Board i§ correct that

the "commoa switchyard" referred to is the one electricaily connactaed




&

.

giractly to the unit ganorator and onsite dis:pibetion sysiem. In melt cas:s
thic switchyard is Inco*ad on the site, however. this is not an NRC reguire-
meat, A minimum cf two Transmission Tinss must connect this switchyard to
the offsite power system and a minimum of two Yines rust connect this suitch-
yard tc the onsite distribution system., This is the extent of the physical
complemant of equipment required by GDC-17 Yor the o7¥fsite power system.
Figure A1 (INFRA) depicts, in block diagram form, this mininum physical
complement of e]ect;ical power system equipment required to meet the require-
ments of GDC-17. Tha additicnal physical recuiremant placec upon this
cemplement ¢f electrical power system eguinment is Ttrat the circuits he
"Tocated so as te minimize to the extent practical the Tikelihood o7 their
simultanesous failure." Staff review of thic Tatter aspect of the design
(i.e. Tocation) is described in Standard Review Plan 8,2 and those specific

subsecticns which address this subject are attached as Enclosure 2.

There is no NRC reguirement concerning how wmany switchyards out in the grid

must be directly connected to the station switchyard. The allowance of a

"common right-of-way for the offsite power circuits implies the acceptability

of terminating at a common distant switchyard subject to the ability of that
switchyard to meet the same design criteria as required of the unit switch-

yard.

The ability of the common grid switchyard (in this case Midway) to meet the
same criteria as the common plant “switchyard (St. Lucie) is necessary to

assure the minimization of simultancous failure of the grid transmission

» asr + &
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yard is utilized because of the indepandence ¢f tiie breakew contrel gystams

oS

and associated power suppiias and. the physicail separetion of the buses upon
wiich the cirvcuiis terminate. Applicable criteria ond quidance for the
review of a comnron switchyard are inciudzd in Enclosuse 2 section (I1.c.

The Midway Substation design meets all of these requirements.

The most imporiant considerat{on for the required minimum of two offsite - - -
povier circuits iz that they not be the wszak reliability link in the offsite

power supply system.' As long as these o¥fsite power circuits have a

reliability equal to or greater than the offsite powér systam o which they

connect, where thay connect to this s&stem is of secondary concernh. The - .
availability of offsite power to the nuclear unit can be no more than the

lesser of the availabilities of the c{fsite power systam or the connecting

offsite powér circuits. In other words, no matter how many circuitsuconnect: :
a nuclear power generating station to the grid. and no matter how well

they are designed and protected from postulated failures, a grid b1ac§out .

= -

renders them all useless, The above availability considerations are

exactly why GDC-17 includes the words: "to the extent practical" as it is

——
-

in recognition of this situation. Based upon the above, it has been and
continues to be the staff's conclusion that the St. Lucie design meets

the physical configuration requirements of GOC-17, .
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STAFF RISPONSE TO APPLICANT'S WSWER TO 52300 7RSS i04 Al
The applicant states that three soparate events led to the lay 14, 1978
1055 of ofisite power at St, tecie M The Sraff doss net agree  The

-

first event cited was tha planned removal of the 210Ky Rasch to Prati &
Wnitney transmission 1ine for testing. This actio) can p:t be countiu a¢
an independent event. The removal of this transmissicn Tine was a
premeditated approved action that chanceo the state of the grid systom,
It is from this planned new state tnat one must start cousting indzpandent
eyents. In this case the two independent events were & switching error

and a previously undetected maintenance error,

Applicant provides an analysis which demonstrates the ability of thev
Midway Substation to withstand two independent bus failures and stili
maintain the ties between the grid and St. Lucie.g/ This academié
exercise shews some of the inherent Tlexibility incorporated into a
breaker-and-a~-half switchyard configuration. This poiné has very littie
béaring on the capability of the grid with respact to St. Lucie. Without
being quantitativg, a bus failure is probably the least 1ikely failure

in a power system. To postulate two such independent failures on
equipment located so closely together Qithout affecting any of the
intervening electrical equipment is ofﬂlbw enough probability to be

considered incredible for Ticensing purposes.

]/ :
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&/ Page 7 Applicant response to Board Questios Al.
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Appiicant also provicdes an anziysis of what changss in reliabiiily could be

gainea by bringiag one of the &, te

-

-
[+
[

(He

1)

nonission lines directly Lo thne

2
Ranch Subscatisu.i! Th

w

SR
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analysis app co be carefuily constructied €0
demonstrate no reliability can be gained by a physicai change in the grid

system, The sftatf is not convinced that the modifiad dasign, as-presenied,

is the design thai tha applicant viould choose if the 2Anpeal Rcard cheuld
hd 3

require a grid connection foy St. Lucie at other than the Widway Substation.
A o?&d]ﬂﬂ]] much move practical approach yculd have betn to investignté
what 1ower voltage distribution systems in the area of St. Lucie could he
tapped for a connection to the nuclear units. This concept would Teave

the three St. Lucie to Midway lines intact ﬁith no reduction in present
reliability and would provide a Fe]ative1y Tow cost alternative way to

supply St. Lucie a grid connection at cther than the ldidway Substation

with a definite increase in overall reliability.

The following is a-hypothetical example of a way of providing a 'separate
connaction to grid other than at Midway. (The viability and practicality
of this or any other hypothetical example would ultimately have to be
determined by the applicant.) The source of this example is the grid
configuration figure presented in attached #6 to the applicants testimony.
on this question. There is a 138Kv right-of-way that crosses the'St. Lucie-

Midway 1ines and goes betieen White City and Jensen. This Tine couid be

tapped at its intorszcticn with the 5t. Lucio bo Midway lines. additional

74

Page 8 Applicant response to Board Question A1,

LR TN

.
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circuit breakters ab this end 67T tre Vil Viould not s
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iszary. Decause the

St. Lucie to Midway lines would not ce alterss and mhe existing design

already meets G0C-17 vequivemantis. this 138Xy line could e run on one of the

three existing Tines of tvransmission tewers., This i3

\’

revidicytarly important
as there is only one rignt of way allowed to the agpplicant for crossing f-om
the mainland to Hutchison island., Termination at St. Lucie would requive a

transformer and some &Xy switchngear. This liae wotld not be required for

bulk power output from the generating units and therefore could be dedicated

0 tha erarqgency bucus with 2 regquirvad poway trans@er capebility equal %o

bt

the combined energeticy loads of the iwo uni.s, This trancier crpadi

is well within the 1imits of a 138Ky iine, 1 do not belieye it is
necessary to make this or any simiiar modification to the St. Lucie design,
however, this is the type of analysis (with further supporting details)

that I vould have eﬁpected from the applicant,

IR N
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" GCC-17 appears to establish an
lactrical power systems generally.

For its part, the first pa: granh o
N8 7o

unatiainabie sat of condizying i
It reads as foilous (ewrhasis added

v
H

~r T

An onsite eleciric oouar systein and an offgite eleciric

power systém shali be provided to permit Tuncticning of

structures, systan , and comncaspis impovtant {o safety.

The safety funciior For each systen {assening tia cibor -
systam is not funcht enipa) shaii be to proviae suiticient
capacity and capabii ..V Lo assure that (1) specified
acceptabie fuel design iimits and design conditicns uf

the reactor coolant pressure boundary are not exceeded as a
result of anticinated oneratinnal occurrences and (2) the
corg 1S cooled and contzinmsat tntagrity ond other vital
functions are maintained in the event of postulated accidents.

This paragrsph requires that an assessment of the sufficiency of the
offsite pouar system guart with the assumphion that the ensite systen
is not funcuioning. That assessmont wust thon consider the effect of
"anticipated operational cccurrances.” But loss of the offsite power
system itself may reasonzbly be considered o be such an occurrance.
The parties should, therevore, expizin how the St. Lucie piant can com~
ply with the literal requirerents of this paragraph as written. If

it cannot, they should atiempt to justify the situation in terms of the
purpose of the requirement. :

STAFF RESPOISE TO BOARD QUESTION A2

The suggested literal interpretation of GDC-17 must be reconciled with

the other regulatory requirements of Part 50. Appendix A of 13 CFR 50 pro-
vides a definition o% anticipated operatioﬁa] occurrences. One of the examples
given is loss of all offsite powér. Clearly if all offsite power is lost,
offsite power is not available to bring the reactor to a safe shutdown
condition. This is true not cnly of the St. Lucie'design but of all nuclear
power generating stations. The fact that this particular anticipated operationat
occurrence can happen is one of the fdndamenta]-bases for the requirement

of GCC-17 that a single-failure-proof onsite power system, independent of

the offsite system, be included in the design. I believe the Staff's
interpretation and enforcement of this aspect of GDC-17 is consistent

with the purpose oF the critz=eion.
¥

LEEIN
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STAFF RESPOISE TO APPLICANT'S ANSUTR 7O L7-uD fﬁCS"f!d AZ

this question provides scvn vary pertingn!

1

[&]

The applicant's rasponse t
odbservations cencerning the prupose of the criterion. The references to

GDC-24 and 39 which were issued on July 10, 1667 as the Toverunnaers of the present
day GBC-17 provide an excelient vehicle for demonstrating the evelution of ocur

.

presznt day requirements. Howaver, T believe the evolution of C0C-17 is noi

quite as straightforwa{d as one couid intTer Trom tre applicani's testimony.

I have provided Table A2 (attachad) as s direct comparison of GDC-17 and tha

- -~ . -

previous 48C-24 and 39 of 1967. Referrine to Table A2, T have iddontified twe

-~

major changes and one major addition from the 1967 (NC.

The first major changs noted in Table A2 cowcnrns the onsite power system. Genere®
design Criterion 39 (1967) applied a single act*" failure cr1uer1qg to éhe onsite
power system. The probiem with this requirement was that an active or passive
component in an electrical system is no where near as easily defined as

an active component in a mechaniéa] system. The most nolab]e analogy is

probably piping in the mechanical system and cabling in the eléctrical s js+en.
biping is ascigned an American Scciety of Mechanical Engineers (ASME) code
classification based upon what system in which it will be used. The end result
of this classification process is a fully documented qualification of the piping.
Once qualified by this process, the piping is considered a passive element {in

the mechanical system. There is™no analogous ciassification process for cabling.
Realizing this problem. the staff subsequently amended the dafinition of single
failure in 10 CFR S0 Appendix A to reflect the position that bolh dctive and
nassive conmonents should be includad in the single failurae analveis of electric
systans, fhe start a]gé revised the Gaiferar wesion Criter:a 0 reitone tha
requirement for a fully single-failure-proof onsite power system, This change

glaced more conservaktive r“1lLr1a on the onsite power svsienm,



o}

»

The second mo jor change noted in Table A2 is auennvially €he sawmz evolgtion
mocass oF reguid irepants o The gflrite poate syoien 35 oijcusing clhove o
svast,  Hewtyey o vegeeRiZoon bhe d970mme 2d Soaiecn wasite
and offsite power systoms, the evnivad reguivenants for ;h;sa two systens are
quite different. Again, the singie -acnive-fai?u»e requivemant did not Fit
electrical systems. Whereas the evoiution of requiremsnts for thw onsite
power system are ccatained in the last fouyr words of paragraph'z of GDC~17
(i.e. "assuming a single failur n") the evelution of ro cn?rewﬂr s for thne
offsite power system comprise the eatire third pavagrach of &NC-17,

A single-failure-proof offsite power sy tem is neither ztiainable nor within

the purview of the NRC, Faced with these realities and Lhe ambiguity of the

single-active~failure requirement; the staff provided an explicit description

of what is required as a minimum of the offsite power system (i,e. GDC-17,
paragraph 3). This evolution of reguirements for the offsife power systam is

much more reaiistic than the oiriginal singie-active-failure requirsment.

The major addition noted in Table A2 is paragraph 4 of GDC-17. This paragraph

introduces the requirements for transient and steady-state stabiiity studies

which demonstrate the ability of the consite and offsite power systems to withstand

system pertabations and requirements for the minimum of two offsite power lines

to roact and perform independently of one another.
The above described changes and additions from the 1967 criteria to present

w7 i
criteria significantly improved, clarifiad, and stranghencd the raquirenants
for electric power systems, In summary, the Board's inierpretation of GDC-17

e f oo - £y
e . + . st T e
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i of Presant C3C 17 YWith
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rvge

2 Aiam F 4 ;
sions of GUU 24 & 32

AN A N N T R
SO0 25 &% 39 \xJ07>

Comuants

Criterioa IT-DNlzelriz puteer Jorltme AD
ONSite LINCLNL ToRr oyRiim amt Sa clinte
#oetnie Pov e st anad] By sitviaed o
pamd uatiniag Of slractites. sostems,
and comnonents boporiant (o safety. Toe
aafety fnnchion for £a2h cystenn (easiwming
tne othier systom is ned fumetionin,) aiidi be
to provida sutlicient canpsoity and capabiilty
to grrere that (1) speciiied weromiuannia juel
daaign inits and design contitinns of the
TCACOr COOIANt Drescure HMMundary are ot
&xecodsd oS o oresult of anticiadled opers
Ltienal secomeness and (2) ke zose I3
LeLien oaiu eontamandnr intommist Aud other
Rl fuassiiars A namnained in Lo ovene
of nostulaied conidents,

" g SVl nas bk puw s

‘The onsite eleatric power supniiss, includ.

17 the bataries, wid tha onsite cicetne 4is.
tributien systens, shall have muificiant ingde.
pendenss, rodundoney, wud Loowsity to
perform thelr snfety functions aesuming @
siagle fallure.

Vlcctrie power from the transxizzlioa nat.
work to the onsite electric distribution
system chall be supplied by {wo physically
independent circults (not nececsanty oa sap-
szate izhts of way) desizned and lecated 5o
&5 0 Ininireize to the extent prastical tie
Ueelihcod of their zimuRitanecus {ndlure
under opemating and postulated residont
end environzental conditicns, 4 suiichyard
common o both circuils is aconneble. Dach
of those ciyculis shali be dosiqned W ke
aveallable {n sufficient time fotlowing a less
of all onsite alternating current sower sup-
plies and the other offsite electric paver ciur-
cuilt, to zssure that spacified ecceptadle fuel
deasign mltsrand desim conditions of the
reactor, ccelant pressure boundary soe net
exceedod. One of these oircuits shall be de.
ziznad to be avallabtle within a fow econds
{ollowing s lcss.of-coolant scgident to rssure
that core cooling., containment Intezrity,
and other vital safety functions are msin.
tained,.

Provislons shall e included to rminimice
the probabillty of losing electric power from
any of the remzining supplies s a result of,
or coincidens withT the loss of power gener.
ated Ly the nuciear power unit, the loss of
power {rom the transminsion nutwork, or
the loss of w~wxrcfrem the onzile slestrie
sower suplics,

»

T
<2
(0]
n
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-~ GDC 39 {Znd sentence)

. GDC 39 (st sentence,
H

. G2C 39 {2nd senience - onsite)

- . esas
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~GDC 39 (2nd sentence - of?site)
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Straight iorward

Minor changes

Straight forvard

tajor change

Major Addition
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B.

FAILURE GF OFFGITE_POHER iTH SUASLTAUEOUS OES(TE POUER FALLLZE

& 8 G . e Pa B S A @ Sewn —

RE VY g2 ity the Ttlkeltacnd of Tose oF ot 0 pevee o T Lepin oy e
ORIPErnd [T Yo proanent oF e Fhespes TV wia s aenSYiE enes ghera 490
2 ancoffoitopousr failurs invsiving the 7L nilauch generaiiy oy the HMideay
sudgtaticn in sartisular 0o @ oecsuicing Yoos a7 CTiTica pouer -- which
probatiiity seems hased on histovrisul evenng, o lie fn thevsnte 1.0 o 9.1
per year; amd {2) Unc prebibilizy that naithar of cho fwo casicz AL powar
systems (ciesel ganerators) wiill sZart.- The probibility zhat any ore diesci
generator wiii Ffail to stagt on demand is taker by the staif to De cne per
hundred demands, i.e., 107 25/.
If these {icures are accurate, then tha combinad probability for the "less o7
all AC puwcr' scenario is in the rance 1577 o 16 ° per year. 23/ In *his
regard, the staif's Standard Reviaw Plan for XNiclear Power Planis sgis vorid
numerical guidslines.for azterminiag wheihor aa avent "resuiving from the
presence o7 hazardous materials or aciivities in fthe vicinity of tne pilzni®
should b censidarcd in dazianing the oiant {d.z., whacker it s a "Zagion
uas"‘ svant). 27/ Under thesz suidalipes, avinss with g rexitsticaliy <aicu-
atad prﬁca31i1t" value of at least 310 ' per yzar {or 20°° par year jor a
concervat1"e caiculation) musi be so considerei.

Tha "loss of all AC power" sequence is not pracisely within the category of
events conte ﬂp]ated by the Standard Review Plan. However, its ultimate
result -- assuming that power is’not timaly restored -- is an unprotecied

loss of coolant accid unb, the consaquences o7 which are 1ikely to exceed the
guidelines o7 10 CF” Part 1€0. We do not understand why' this seguence oF sve
(i.e., loss of of e power combined with Taiiure of diesels to starij. wai:n
appears to have a probcb1|1ty well above the cuideline values, shouid not B
taken into consideration in the design of the piant. 28/ Tne pa artiss era ¢
address this point, sztting Torth their rassons for acdnering (.f they €0) =0 2

contrary position.

~

25/ Fitzpatrick Affidavit of June 12, 1978, p. 4. Also see Regulatory Guids
ion

1
J.108, Sect 8.
25/ This conclusion further assumes that tha Tailure of-two dissel _Generaters
to start wouid be statistically independant events, an assumpticnihich
eads to the lowest likelihood of combdined Failure, and which might be
nonconservative i¥ there exists the potantial for common Tajlure modes
for the onsite systems.

27/ NUREG 75/C387, Section 2.2.3, paragrssh Il.

28/ Ue have accepted the Standard Review Pian cuideline vailues &s reasonabis
in zncther cese. Public Sarvice fleciric and fas Comoany {Hope Cresk
HIS RS TV R W Y T T 5 S T AN ARG KO A
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I
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has not anptizd tnn aboave wefeprapcad nomsrical veljadility goals

~{

‘18 ial L
The LRGC stad

~ ~ e T 1 et [ s, <3
to the station bLlacitous 9c"aan.c. fiuiz sconaiia has vecanid

.-

as Task Action Pjan {TAP} A~#4 and it i3 expected that nunerical relieshitity
go2ls will be established as a result of this ovogram in much the same manner
as was done for anticipated transients without scram. Bacause this task acton

plan is in its initial stages of development. no criteria pave heen established.

de have therefore adopted the !0"7/year goal referenced above by the Appeal

2eard in anticipation of the rasuits of TAR A-44 and hove vemived the 2apiicont
» 2 [} - L] L3 L3 > /
to deonsirate that this goa) can be met by the St. Lusie Unit 2 de sxq".lj

STAFF RESPONSE 7D APPLICANT'S ANSNEi TO ECARD QUESTIQH b]

The applicant's answer provides an analysis of prebahility of-ac power restoration

verses time following a station balckout, In oui review of this analysis, we

found an apparent discrepancy between the Fleorida Power & Light historical data

=
1

sude

and the constant used in thea probability ecguaticn so cally, in response tn

=
EC1

o w—d

Board Qde§ ion B3, the appiicant demonstrztes an averaqe duration of 26 minutes
for its loss of offsite power events, The applicant then proceeds to use 1.6 hr']
as the constant in the probability equation. This écnstant rapresents an averaga
duraticn of 37.5 minutes which is conservatiye based upcn the historical data.
-The 26 minutes would yield a constant equal tc 2.3 hr']. Wa were intormed by

the applicant that the 37.5 minute figure used represented one standard devia-

tion on the data base for conservatism.

&/ Siegel Testimony, September 21, 1479.

TOREN
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Use of the 2.3 hr'] time constant reduces the apnlicant's Figure o) 7.6 hours

1o meet the I0'7/yuhr goai to 2.7 nours.,  IT L3 w32 tha coasorveliove seiimatos o
dicsel generator.unrveliability used in the Keactor Safety $tudy (i.e. 3 X 10"2)
and the 2.3 hr'] resteraticen time.constana; the zire peviGd becoi 5 5.5 hours
(essentially the figure presented by the app]icant). The significance of. these
time periods is that if it can be demonsirated that natural circuiation of the

primary system can be wa*nua1nad for at Teast tha time period ca‘icu

C‘I

bability of core damage due to thé station blackout scenavio will rawzin baiow

-7 - ot . . . s
10 7 par year. from the above Teleulations, if the aeplisent cin demonstraie pri- .« ——

mary system integrity (i.e. natural circulation with no eicessive Jeakage) Tor
four hours of station biackout conditions, the probability of core damage is welid

below the 10'7/year goal for the St. Lucie 2 design.

In Tine with the above discussicn, tha testimony is to ana]y“e events that would
occur between the "loss of all AC power" and the-viclation of ejther the fual

design 11m1ts or the design conditions of the reactsr coolant pressure boundary

(or any porticn thereof). In particular, the parties shou1~, if possible, re~-  .a
cencile their differing rogponses to Ud°$u ion B.1(b) of our tiarch 10, 1978 order, 2
er, Af not, roint up nrgc1v°iy where the disagresments lie,

28/ (References fn 24 reproduced below:)

The staif's judgment is that the' first failure would be that of a primary
pump seal, at about one hour after the loss of AC power -- resu1g1ng in

a small ]os§ of coolant accident. (Fitzpatrick Affidavit of June 12,
1978, p. 1i). . ’

STAFF RESFONSE TO BOARD QUESTICH 52

My affidavit filed in response to the Appeal Board's order of
March 10, 1978 gave the applicant credit Tor 6ne hour following the loss of

.
o R A O N N L I R SEL A+ 1 TR W

all

. s - .ty
AL BV R " - ' e Yee 3 pesayad

b4\

credit was taken from the applicant' s PSAR section 9.2.2.3.1 which demonstrates

LR
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renctor ccolant paap scal integrity for an . hour of operative Toiiswiryg 1o

component cooling water. The stady recognizad the conservatism invoived in

equating the dynamic conditicas af The pump ruaning verses the static coaditicns

L¥]

of the pump stopped., However. in the absence of direct test results for the

static condition encountered during staticn blackout, the staff was unwilling

to attempl to exira polate from the applicant's anzlysis. This remains the staT
(o)
position,

%

Casatl RESEATET T 42 007G LNCUER TO SCI N JLUTSTIONLLL
The applicant notes that Unit 1 diesel generator can be aiigned to Un1u‘2

satety busses and estimates that fwo men could effect realignment of one diesel
generator in about one hour. The applicant nhas not taken any credit for this
capabiiity in his analysis of probabiiity verses time for restoration of power
to Unit 2 foliowing a station blackout. However, prior to the completicn of
TAP A-44, it 7S not clear what credit the staff could giveé for this design
feature,

Station blackout at multi-unit sites sho&1d be analyzed in depth pricr to
determining the 'criteria governing reassignment of onsite power sources. Such
an undertaking must be part of é comprehensive effort which in this case is
TAP A-44, Beyond th1s,'tﬁe site specifiT situation of requiring two man hours
of effort to effect the transfer introduces oppratov error as a factor in the
probability of failure to restore power, Also, the applicant's probability
calculations assume that the two Unit 2 diesel generators and restoration of
offsite power are being worked on simultancously. The additional two men reauired
Tor Eransierring e Jidse! jelitaudv svoa Gait 1 g0 Girs 2 vesid cerbainly i

the avziiable onsite manpower.

v o

57

Sieqal testimony, September 21, 1973.
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In summary, the capabiltity of transicrrin

]
ol
N
HO
i
[y

very desirable dusicn feature cspacially Jor th2 Unje 2 blackoul scenaric.
]

However prior to comnlahion of TAP A-44. Tt is nat ciear bow wuch credit the

sta¥f could give for this design Teature,

' oy . £2 o pn H [, | -~
gstimoay sheuld contain a discvesios, supser . by su

The tasti uch data a5t is evai TS
related to the Lime that aishn b2 required to start a diese] generator assuming
it failed to respond to the initial, auto-sfart signai.

ep e e RAS R G f
STAFF ! SE OO 30,00 GEESTICH 23

e
——

The staff does not have an independent data base in order to caiculate & nmean-
time-to-repair (MTTR) for the diesel gencrators in nuciear service. The
Licensing Event Reports (LERs)submitted in accordance with the guidelines o%
Regu]a?ory Guide 1.16 "Reporting of Operating Information - Qppendix A Technital
Specifications"have not required MTTR data for diese]igenerator faiiqre reparts.
Therefore, if MTTR data had been included in any LER on diesal generator failure,
it would have been bacause the Ticensee volunteered g&éﬁ {nfbkmaﬁian.

Regulatory Guide 1.108 "Periodic Testing of Diesel Gene;ator Units Used as Onsite

Electric Power Systems at Huclear Power Plants” (October 1§76)'estab1ished the

requirement "to report duraTion o~ otcages irom which MTTR can be calculated.

This regulatory guide applies to all construction permit épp]ications following

. its data of issuance. —No operating nuclear plants fall ipto this category.

« = v e
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_sequ nt to a total Toss of AC power.

The Reguiatory Raguirements Raview Commitize (RIC) reviewed Requlatory Guide

1.108 and decided Lhat it should be censidorad for bachkfitting to operating

reactors oh a case VY Case nasi ne stait has since fetlouad this policy

v

decision and some operating plants have besn reguiroed to maet the regquiranents

fa.
J

of this guide. The number of piants involvad are not sufficient tou yiel
statistically.mzaningful data basez and additicnally. the outage time reporting

requirement applias to current fa1.a"es only not praviously renoriad feilures.

’n
LAY

s3

The appiicant's deletion of certain diesel g¢2neracer fatluces due to corvective
design measures is appropriate and there is marit to The argument that use of

historical data for returning a diese) generator to service is conservative

as no undue time-prassure constiaints existed,

Finally, in the light of the discussion of points 2 and 3 above, the parties
are to review poss1b1° measures for decreasing the 1ikelihood of excaeding

design limits on the reactor fuel and preSSLre boundary under the assumption
that there is scme time available to activate an auxiliary power source sub-

STAFF RESPCNSE 70O BOARD QUESTION B4

The Timiting event foliowing station blackout is less o% naticnal circulation
in the primary coolant system (i.e., loss of core cooling capability). Loss
of natural circulation is brought absut by a significant loss of primary
coclant which wou]d escape through the reactor coolarnt pump seals. If the

teak rates through th» seals can be shewn to provide at Teast four hours bu~ore

sufficient inventory is lost to stop natural circulation; the probability of

» N « N -
> > ~ ' . 2 : - . 3 -
'
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ig Tost. the probawiisty. &7 fosk of natursy crrcuiazion is negligible and the
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beconte the joss of capacivy in the stabion batferics. This fai
take away the cperator's ability o contrel the awsiliary fezdwater systom

and all intelligence oa the plant status.

STAFF RESPONSE TO APPLICART'S ANSHMER TO-BOARD QUESTIGN B4

-~
4

pon demonstration of at lzast four
station bliackout, the staff concurs witn the araiicant's answer that the
potential for exceeding design Timits on the reacter fuel and pressure

boundary is accepiably low. - —

SYSTEM RELIABILITY DURING ALERT STATUS

According te the staff, the applicant is being required to define conditicns
in vihich it will put its power distribution system in an "alert status".30/

© such times, loss of offsite power would piresumsbiy be more likely than
normal. He wish to be advised as.to the existence of weasures that might
be taken to assure, or at least to increase, the reliability of the onsite
power systems during an "alert status" period. .

30/

Fitzpatrick Affidavit of June 12, 1978, Enclosure 3.

- - - -

STAFF RESPONSE TQ BOARD _GQUESTICM C

The staff concurs with the applicants' answer to this question in that the

diesel generator ceculd be manuaily started in anticipation of a less of off-

site power. In fact, the staff has enforced such a requirement in the techni-

- . . o a . o - <
L TR S ol RO S e ) $oare - e LAY = . b - . “ -
e 0 e B Baeline #7.e D (0w Ve e N UL N PR . o = s

requires the weighing of many factors and must be arrived at on a case by

LR
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by case basis. Many diesel ganevator designs including thoses at St. tucie

~

N

cennnt ba run unlosdad {i.a. ah idia} for PV:“;L wd variods of'tim;. tlo

Toad or Tight lcad operaticn will cause incarniete conbusiion of Fusl
resuiting in the formation c% ul and varaisi Jdeposits on he“cyiinder walls,
intake and exhaust valves, pistons, and pistoﬁ rincs, etc., and accumulation
ot unburneo Tfual -in the turbocharger 'and exhaust sysiem.” Tha consegusnce

of no ioad or 11ght Toad operaticn are peiantial quipment failure due Lo

tha gun and var 113h depasits ang Tira ia the onging exhaust sysoan,

Ansther {factor to ba considerad s that "alert stooes® on a pounr systes could
haéﬁen relatively frequently. BMost often the aler: state would not be oF Tong
duration and couid be terminated, for exampla, by utartup of anotiner yanerating
unit or units thus reverting the system back.to a "normal state". Once

in a while the alert state will be terminated by another contingency event
(such as loss of a critical transmission 1ine ) and the state of the systenm

will go to an "emergency state" where at least part of .the system has bzen

iost. The abeve situation could place an undue number of challengas to

-the diesel generators where in retrospect most would have been unn lecessary.

In the instances where the staff has required the manua] starting of onsite
diesel generators, the underiying cause has usuaily been a specific item of

concern such as an impending tornado.

The sta#f also concurs with the applicants coenclusions that such measures

0

~

are not required.for St. Luciz. The bases for this conciusion arse fh:i no-lcad
running of the diesel generators for every alert state that the grid system

might enter could unnecassarily hamver thaiv noarformance in 2 real enercency:




it wouid consume ensite personnel thai could be doing other important func-

tions: and the onsita power system is snociticaliy designed to automaticalily

start and perform its intendad function in the presence of a single Tailure.

CK&OIHC THPR UV MEHT OF SYSTEM RELIABILITY

The testimony should provide a concise, up-to-date discussion of existing
measuras, or thes planned for the near futwre, by which the f“:Tuu"]lu/
of the hno1.Cdnt‘ systen may be enhancad. Partvcu‘“

i

ar attenticn should be
naid to the seamingiy excessivae nunber ofF P’rSOln°I errors wiich appoar

to have led to the Ma/ , 1978 outage and to have contributed to the
rbanc

May 16, 1977 distu

e
s
ing
14
e.

STAFF RISPLNSE TO 33ARD QUESTION &

The applicant has and is continuing to upgrade and the reliability of the
offsite power system in three major areas. These areas are 1) the strengthen-

ing of the power system (i.e. added generation, transmission, and system protec-

“tion), 2) power system Tieid personnel training and guidance, and 3) a

centralized monitoring and contro] facility.

The 500 ky system additions addressed in the applicant's testimony provide

a significant improvement in re]iabi]ity,capabifityqand performance not enly.
for St. Lucie via 41qway Substation bup for the entire southeastern Florida
quadrant. The additiona] transfer capability afforded by these lines will
allow the generation at St. Lucie, Martin, and the remainder of the system

to flow into the Miami area upon loss of generation within this heavy ioad
area. Tne lack of this transter capability has been a significent contributor
to a large percentage of the cascading arid disturbances that hava originated

in scuthern Florida.

oo



The applicant's response to this auestion aiso addrasses measures that have

been taken to raduce field switching personnel crrors. The o vwst neteble

Teeturas new in effect are that proposyd system configuratiors are analyzed

under contingancy ohﬁ'*‘ ons prior to allowing the switcniag ang field per-

sonnel are equipped with *prOVﬁ' writte pr5ceduras. The fivst Teatire

is a result of the position taken by the staff requiring SaﬁC.“! The

second feature concerning approved writien precedures marks what appears Lo
.

be a major change in FPAL philosophy. AL the June 5, 1578 musting betwesn

the starf and FPal nq the 'y 14, 1578 loss of offsite pover at Sk. Lucie,

considerad of benefit. Both of those feztures (i.e. analvsis and Written pro-

ceduras) are major improvements in FP&L operations.

The third major contributor to overail power system reliability is the now
cperaticnal system dispatch and control center. As described in the appTi-_
cant's testimony, this center provides the system dispatcher with a tremen-
dously powerful tool to aid in the obtimum operaﬁion and, on occasion,
restoration of the power system. In qrder to utilize this conérol ceriter

to its full potential, extensive operator training is required. The appli-
cant has purchased a training simulator and is conducting training programs

for the operating staff. This complex and powerful toof can only be as
effective as those who operate it. With properly trained personnel, the dis-
patcher confusion and lack of system status information that contributed to the

Hay 16, 1977 grid disturbance are eliminated.

Iz
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coNCLUSICH

The St. Lucie Unit 2 dasign conforms Lo the vequirements of
GDC V7. Upon demonstréticn Ly actuxi vest results thet the veactor
coolant pump s2ais can erdura station blackueut ceaditicns for four huurs,
it can ba conciuded that the probubility of corve demage due to & shation
b]a kout is beicw trne Standard Review Plan 2.2.3 numzrical reliability
goal of 10—7 per year. The oiffeite power sﬁsteﬂ will have undergone
{orier to Unit 2 onavation) wajor changes to siqnifi§aatiy increase its
-

overall relish 1 ty. The chanyss incivde the addition of & 502 kv trans-

mission system which overlays the pravious 240 Ky systen Trom Lha Miﬁway

1

substation south to the Miami areaz, increasing transfer capability with

@<

Georgia and therzfore stronger ties during systen disturbances, and a
sophisticated centralized dispatch and control center. The staff con-
clusion of tne accepcability of St. Lucie Unit 2 electiric power systens

remains unchanged.
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B.S. Electrical Engineering, 1871i; lortheasticern University, Bosion, fiass.

M.S. Electrical Engineering, 1972; Rorthzastern Univer:ity, 2aston, Hass.

Major: Zlectrical Power Systems Engincaring
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From 1972 - 1674 I worked tor Yankee Atemic Zlectric Cawpany in Wastbero,

[})

Massachusetts. [ was assigned to the fiecirical and Control Engincering
Group and my duties included viork on the Yankee cperating nuclzar planis and

the Seabrook Project. (Frior to this-I spant 3 years with Yankee S a coopera-

tive education student while attending Northeastern University).
From 1974 to the present 1 have worked for the luclear Regulatory Commission .
involved in the technical review of electrical systems (onsite and offsite power,

and instrumentation and contro]). Through 1976 I was a member of tho Electrical
'Instrﬁmentation and Control Systems Branch. This Branch was split in Jahuary
-1977 into an I&C branch and a power branch. Since this sp1it I have been a mem-
ber of the Power Systems Branch. My present title is Sen1or Re actor Systems
Engineer (Electrical). Following the Three Mile Island accident, I have bezen

assigned to the Three Mile Isiand Site Support Group.

I am a member of the lEEE and the NRC as a membar of IEEE {lnclear
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1. AREAS OF REVIEW

. - 2 s o - ER e Try, Fw o . & ! g 3
the offsite power systam 1s yoiorred to Dy frcdw vy standards and
- o, 5t > H} - S, -, e oxs o ood i .
regulatory auidzs az thz "previrred pouee o)s0i” ID INCivdes v

or more identified power sources capable of operating independently

0f the onsite or standby pouei sources and ancompasses Lhe grid,
o 3

transmission 1ines (overhead op undgrgrpund), transmics

transformers, switchyard componente and control systans, switchyard

batters systems, the main uenerator, and uuoconnect vwitcnes srovided
& :

to supply electiic powsr to safetv-palatad and other eguipment,

The PSB will review the, fo:]oui vg feahures of the preferrad power asystem,
LR~} 1)

1. The prefarred powor system arrangement is reviewed to determin

h
<

&

v

hat

the required minimum of two separate c1rcu1ts from the 4ransmission

network to the standby power distribution system is proyided,

.

determining the adaguacy of this system, the indapendence of the

in

v .
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of power colirces {raam the grid, Jocatien &7 pights-oi-lay, trans-
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sion Vines and $owers, transformzrs, oultchvard Intarconhectisns
(breakers and bus avrangements), awitchyard control systems and

povier suppiies, Tocation of switchgear (in-plant), {nterconnecticns
hetwzen switchgzar, czble rouiings, main ~umarator discennact, and

d o Mmoo - % . 7o e . : “ =
the disconnact control system and souer suppiv,

ACCEPTANCE CRITER

In general, the prefarred pewer system {s acceptabliz when 1% can be con-

cluded that two separate paths from the transmission nefwork io the
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Details of the applicaticn of the accepitance criteria to the areas of

review described in subsaction I are as follows:

1. Sysiem Dasian Reauirements

2

a. General Dasica €oiteria 33, 24, 35, 338, &1 and 44 set forth

regu.r-ments for the sarety systams whose source of power s




sgatem onsvaddon (assuming standdy pouwsr i not avaliabie), the
systanssafsdy Tunction can be acconpiichad asguming & sinqie

" fatlure. To utilize this reguivenent, the sinale failure 1s
.aﬁéﬁhed to_gceour dawnstrec. the nrefernad power faed breukers

i safaty. busas, 1.8,, in the safuty-~reloted distribution

(%2
(3

—

stamunfghgzggggptabi1?ty of the preferred power system design

in this r EL_lL is baced_on its conformance with Ganéral Desion
Criterdion 17 and {tz cupability to cupply thz radyndant safey
B , . .
comporients and systems required by these General Lasign Cpilteria,

b. CGeneral Lzsign Criterion 17 Meauires two physically indapendent

- "ﬁcwr"u1t~—¢rvﬁ the offsite g rid, one of which is des} igned to be
| aEIiabiE wikhin a ections following a loss-of-cociant
_ ~Teeefdentmery

I, Evra\vf’éﬁereabumsfw-— L.

To'aégagg‘that the prequiraments of General Design Criterion 17 &r
satxsfied %he-.cﬁ1cu1ng reviaw steps should be taken (as applicable
for a nggp.0L~ne¥dew)"
a, The eleg}rica] schematics chould be examined to assure that at
least two separate circuits from the transmission network to the
-standby power distribution _4 tem buses are provided {a switchyard

may-eeommon-tosthesa paths),




pays 1ca1 separation becomas Tess than the {dzal, attenticn shoyid ba

direct d towards assuring that ne single eyont stch as a tow

faliing or & Tine breaking can simuitaneousiy affect both circuits
in such a way that neither can be retérned %0 service in time to
prevent fuel design 11imits or design conditions of the rezctor

coolant pressure boundary from being exceaded.

.

P
.'

fs the switchyard may be comwon to both ci ircuits from tha offsite

‘T

grid to the safety-r2lzted d tribution buses, the electricai

o

schematics of the switchyard breaker éontrof system and power supply
and the breaker arransement itsel? should be examined: for the
possibitity of simultanaous failure of both circuits from single
events such as a breaker not operating during fauit cowditicns,

Toss of a coentrol circuit pouar supply, cic.

s W FEewG 2
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Testimony of
Edward James Fowlkes

- Relating to
ASLAB Memrandum and Order of

April 5, 1979, on

.

Electrical Grid Stability and Emersgency Power Systems

1

(Question Bl - Failure of Offsite Power)

My name is Edward James Fowlkes.

I am a Supervisory Electrical Engineer serving as the Chief,
Interconnection & Special Investigations Branch in the Federal
Energy Regulatory Commission's Office of Electric Power Regulation/
Division of Interconnection and Systems Analysis. My egucation and
professional qualificaticns statement is attached to this testimony

and herein incorporated by reference.
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10.
11,

13.
14,
15,
16.
7.

18.
19,

20. .

21.

4

The purpose of this testimony is to address Question Bl as

-3 -

SCOPE OF TESTIMONY

stated in the Atomic Safety and Licensing Appeal Board Memorandum

and Order of April 5, 1979, a statement of which is provided in -

my accompanying Affidavit.

‘Offsite Power Supply to the St. Lucie

1,579 MA Nuclear Plant From the
Midway 500/230/138 kV Substation
Evaluation °

Presently and ‘in 1983, the proposed operational date for the

-.St. Lucie No. 2, 802 MW,-nuclear-unit, there are three heavy duty,

. (952 MVA) conservatively designed 230 kV lines, respectively

11.62, 11.77 and 11.75 miles in length. A breaker-and-a-half

230 kV circuit breaker arrangement is .used to terminate the lines

at both ends and in no case are the lines in the same three-

breaker bay. At Midway' Substation, excluding the St. Lucie 230 kV

lines, there will be one 500 kV line, via a 500/230 kV 1,500 MVA

- FOA auto transformer with two}low-side circuit breakers; five 230

kV lines, and two 138 kV line, ‘connected via two 230/138 kV 22U MVA'

. auto transformers.

parenthesis):

Specifically these lines—are (Ratings in



21,
22.
23,
24,
25.

.~.26.

2T,

28..

el

- 29.

.30,
3.

.32,
33.

e

other line (generator-at St.-Lucie)'excepg the faulted line
- -, initiating protective.relay action.. For all double contingency
.{n=2) .possibilities at the Midway substation, at most one Mid-
way to St. Lucie 230 kV line's operation is affected and at
least six line sources remain to Midway and at least two 230 kV

lines to St. Lucie. Midway substation double contingencies

Length Terminations - Yoltage
26.4 Midway ~ Martin (2,650 MVA) 500 kv
53.74 Midway - idalabar No. 1 (387 MVA) 230 kV
50.39 Midway -~ Malabar No. 2 (387 MVA) 230 kv
(These tuwo lines are cn a2 coxmon )
Right-cr’-Way north to Malatar
substatizn)
53.31 Midway - Indizntcwn - Pratt & Whitney -
Ranch (840 MVA) 230 kV
53.26 Midway - Ranch (773 MVA) 230 kv
(These two lines utilize a common
Right-of-way south to the Ranch
Substation)
47.9 Midway - Sherman - Martin 230 kV
Indiantown (420 MVA) 230 kv
Midway - Plumosus (178 MVA) 138 kv
7.33 Midway - Hartman (City of Fort
Pierce) . ;138 xv- s
These lines will provide eight sources (over four transfer
paths) of FP&L system and other Peninsula Florida system supply
_ of offsite power to the Midway - St. Lucie sﬁbstation. The 230 vass
kV lines terminate at Midway and St. Lucie in four substation bays
.. arranged in a breaker-and-a-half protective ‘scheme. To dis- MR T
connect one line's terminal, two circuit breakers must bpen. Sheculd
one of the two breakers fail to clear, at most one line"(generator
tme @t St. Lucie) would be.disconnected from service. If a'bus side - "awicd =7 2 o
.associated line breaker fails to clear, the associated bus will
.- o.be,eleared, however, this would.not.arfect-the continuity of any - T QUL ELTL



" considered were:

(1) 230 kV or 138 kV line fault with bus side breaker failure;
(2) 230 kV or 133 kV line fault with mid-bay (not adjacent
to bus) failure;
(3) : 500 kV line fault with stuck breaker;
(4) 230/138 kV tus fault with breaker failure;
(5) 500 kV. bus fault with breaker failure:

' (6) double 230 kV 1line or 500 kV plus 230 kV 1line

fault; and,
(7 double 230/138 kv bus fault.

These cutage conditions are within the scope (SERC & FCG Planning

. .. Criteria) of thosé normally -considered to provide an adequate

-

bulk power supply system. In normal utility system operation,
all facilities operational, the double contingency would be

caused by the simultaneous failure of two components, however,

~..this condition could also evolve-from the unscheduled™(forced)

ocutage of one during the scheduled (maintenance) outage of another,

Even with a’triple contingency(n-3), excluding the loss of all

. three Midway to St.Lucie 230 kV lines, at the Midway substation,

a highly unlikely event not normally considered as a désign ,
eveht, 3 to 4 230 kV lines (depending on which mid-bay breakér
fails to clear) remain connected to the Midway substation and
2-3 230 kV lines continue operation between Midway and St
Lucie. '

Therefore, it may be concluded that, short of a sustained
loss of all Midway to St. Bucie 230 kV lines, the loss of all
Midway supply lifes and thence all offsite St. Lucie plant

supply is an event substantially beyond normal electric

utility design criteria.

Ty w
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12,

L13..

'.lu‘o

15.

~

16.°

B iy e

18.
19.
20.
, 21,
22,
23.
2n,
. 25.

.n.. 500/230 kV transformev-failure-Eatesﬂand=repair~times was

It would require the simultaneous occurrence of more
than three disabling events at Midway substation or system
collapse, }ncluding a disturbance event causing the islanding

and loss of'generation to ﬁhe FP&L Midway subétation to cause

~ the cémplete loss of all offsite power to St. Lucie. Short

of .the destruction of the Midway substation, eight essentially
inggpgndent'trénsmission failure events must occur to losg Midway
substation. '

To quantify the approximate failure frequency.of transmission

supply to the Midway and St. Lucie substation, a limited scope

. transmission reliability assessment was made of the transmission

system supplying Midway substation through to the St. Lucie 230 kV

. substation. To simplify- calculations, the following -assumptions

were made:
(1) Circuit breaker, relay, bus and transformer failure events

were not included. This was partially beééuse no source of ’

available. A bus fault concurrent with a break failure

mist occur to affect a line. ‘e

.(2) While the Midway — Malabar 230 kV lines and the Midway -

Ranch and Midway ~.-Indiantcwn-- Ranch 230 kV lines--
occupy common right-of-ways, failure independence was
assumed; |

(3) The failure event improvement provided by the 13é kV lines

(Midway - Plumosus and Midway - Hartman) was excluded;

= vy
- ey e
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1. (4) Because of the sparsity of line failure event data provided
2. by FP&L, 230 kV line failure rate and repair characteristics
3. '..Mﬁ. in Institute of Electrical and Electronics Engineers (IEEE)
i, <« .+ publication on transmission system reliability .calculations e e s o laen
5. were us;d (Vol. PAS-87, No. 3, March 1968, “A Method for
6. Calculating Transmission System Reliability" Stephen A. A
7. Mallard and Virginia C. Thomas - Table I). The Transmission N
8¢ i v . Intenruption'éummary provide by. gR&L.only covered the FEW .. . e woeie - omteons ns oors
g. . 230 kV Midway substati;n line (138 kV also provided) failures
10. that occurred during the 1975-1978 period. System outages are
11, ' not incorporated in the data base. .
.. 2. .. (5)s.The 230 kV line failure-rate (outages.per unib.per year) used :*.. & ..ilii. 7:
13. was the weighted average of forced normal weather and forced
- 14, o= -adyverse weather outages. The impact of the adverse weather-—m: . ar e sigimer
15, = »~ component (152.63 times the normal component) was incorporated =~ - <% .-t <2 -
16... .. :.: ..based up U.S. Department Commerce/Weather Bureau/Climatological - at..st &.lstac. .
17. Services Division data provided in Technical Paper ﬁo. 19, . ..

18, wm - "-iMean Number of Thunderstorm Days in“the United-States™;  ‘'~w= ¥ ¢hn mmSvam ames o
"719. .o September 1952 which showed Miami, Florida with 'a mean .- e Amorerma s e
‘206 ++4: annual number of .thunderstorm:days of 91.- Thqrefoqe, th‘thﬁ R L A A
21, .. adverse weather failure rate compoﬁent was given a 25% weight. — e e

22. The 230 kV line failure rate used was 0.1105915 ocutages per
23. mile-year consisting of normal and adve;se weather components

24, - respectively of ©.00285 and 0.435. The normal and adverse T



1. weather repair times respectively were 4.43 and 15.2 hours

2. which when weighted accordingly provided an equivalent

3. repair time of 7.115 hours. Failure rates calculated with the

, FP&L 230 kV data varied between 0.0 and.6.25 per year with

5. most about 0.5 per year (0.0l outages/mile-year for 50 mile

6. line) . ﬂ

T. (6) The same failure rate (230 kV) was used for the Midway -

8. Martin 500 kV line '

9.:- (7) Scheduled cutage and overloads due.the cutage of .another
10. facility effects were not included. ‘e
11, Following are the line failure rates (outages per year)
12.” ‘used in the calculations:, The.component nebair;time was 7,115 . - . .-
13.  hours for all lines.

vm, : Outages
. . Per

W, - . Line Terminations. T T . ae Year

15. 1. Midway - Malabar No. 1, 50.39 miles . . " 5.5727

160 2. Midway - Malabar No."2, 53.74 miles - -, . = 5,9432

17 #-~3%¢ Midway - Martin 500 kV,~ 264 mlles - MEazae e .9196~ oo mreas .
18. u; Midway - Sherman - Martln 230 kV Flm s e o e e e e
19. Indiantown, 47.9 miles - » 5, 2973

20. 5. Midway -.Indiantown,. 24.12 mlles 2.6675

‘21, 6. Indiantcwn - Pratt &/Whltney - Ranch .ol s .

22.'..__ .~ 29 19 mlles N A ; : 3.2282 .

23. 7. Midway - Ranch, 53. 26 ‘miles . 5.8901

24} ‘8% Midway - St. Lucie Nob 1,~11.62 miles - .«-x- = 11,2851

25. 9. Midway - St. Lucie No. 2, 11.77 miles 1.3017

26.--10; = Midway - St. Lucie No.,3,- 11.75 miles .-. «..: 1z, 1.2995, -t



8.
9.

-10..

1'1 o-“':

2.
13..

Lines 4. and 5. were considered as a parallel combination in

series with Line 6. This result was taken as a parallel ccmbination

a combined unavailability of all iines and..failure .frequency (events
per year) respectively of 652.2066 x 20 "% and 4.0078 x 10~ 7
events per year (Mean Time Between Failures (MTBF) of 248,890,3C0
A years). . ! ‘

Lines 8., 9...and 10. were ccmbined in parallel with this
combination taken in series with the above to St. Lucie 230 kV

substation. The resultant unavailability of all lines, failure
9

J5f?equency and MIBF respectivély-were 1.1653 x'10-- ,«l:3059 x° -  --m

-6 M
10 events per year and 232,244.79 years. These results

..apply only to the specified .transmission line components without . = ..

L N ..consideration of generation being available.to, supply..the.lines. PR

45 -7

'160
'170 ‘

- 5~ Attachment Nos. 2"and' 3 discussion design“.considerafions as’'they~v.. ... ']

apply .and are used in Peninsula Florida and the FP&L interconnections

with other Peninsula Florida systems.

-----
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Ernest L. Bivans, and Wilfred E. Coe el
Relating to Questions Al and D of ALAB 537, <~ o
June 1, 1979 .
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Edward J. Fowlkes
Professional Qualifications Statement

My name is Edward J. Fowlkes. I am Supervisory Electrical )

Engineering,sebiing as the Chief, Interconnection & Special Investigations

Branch in the Federal Energy Regulatory Commission's Office of Electric . ;

Power Regulation/Division of Interconnection and Systems Analysis.,
The 1ISI Branch.énglyzes and evaluates: (1) transmission, inter-
""" connection and operational characteristics of electric power systems

" associated with FéRC, or other.proceedings and investigations upon.
request; (2) FERC licensing jurisdiction over electric transmission

- lines associated with hydroelectric projects; and, (3) benefits . .

-

107 ~~~“available through increased ¢dordination and -pooling of electric- --

- 1ks
~—-12.

13,

14,
- - 15,

167
17.
18.
C 193
2™,
21.
22.
23.

= *with FERC's predecessor:the Federal Power -Commission/Bureau of. _ . ,

.~ “Powepr/Power Supply & Reliability-Division, I was employed_ by: the. - zw:.;-

> e e

~Central Hudson Gas & Electric Corp., in Poughkeepsie, New York.

I received a Bachelor of Science Degree in Electrical

-~ .~Engineering (Poweﬁ—Optiqn)ein1196k,anm‘Howard,Uniygps;ty;iny,xh,ﬂwuh .

Washington, D.C. and a Master of Enginering Degree in Electric

Power Engineering in 1971 from Rensselaer Polytechnic Institute

T+ —-imTroy, New York. In<1968-69;I .attended-the General Electric-.. B --.;

“Cempany's Power-System Engineering Course in Schenec@aqia New
York. I am a registered Professional Engineer in the State of
New York and a member of the Institute of Electrical.and

Electronics Engineers. -

* -~ power systems. Prior to my Federal employment beginning in 1971 ...

-
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING APPEAL POARD

L

]
'

!

In The Matter Of: )

FLORIDA POWER & LIGHT COMPANY ) Docket No. 50-389

(St. Lucie Nucler Power Plant, RERD DT ,
Unit No. 2) )

AFFIDAVIT OF EDWARD J. FOWLKES-' -

I am Edward J. Fowlkes, Chief, Interconnection & Special

"+ -Investigations ‘Branch for the ‘Féderal Energy: Regulatory Commission's «— =3z ween,
Office of Electric Power Regulation/Division of Interconnection and

" ‘Systems Analysis. My education and professional-qualifications I TR
appear as an attachment to this testimony. I am participating
here at the request of the U.S. Nuclear Regulatory Commission's
Counsel for the NRC staff to provide assistance in their assessment
of the adequacy of the Florida Power & Light Company - and the <t e
Peninsula Florida transmission system for the offsitememq;geney_ T eenten

power requirements of the 862 MW St. Lucie No. 2 nuclear unit.
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10.
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The purpose of this affidavit is to respond to Question Bl
concerning the failure of St. Lucie nuclear'plant offsite power in
the~Atomic Safety and Licensing Board Memorandum and Order of April

5, 1979 (ALAB-537).

UESTION Bl

As we see it, the likelihood of loss of all AC power at St. Lucie
may be expressed.as the product of two factors: (1) the probability,

., that there will be an offsite power failure involving the FPL net-

work generally or the Midway substation in particular and a
resulting loss of station power -~ which probability seems based
on historical events, to lie in the range 1.0 ant 0.1 per year;
and (2) the probability that neither of the two onsite AC power

.. .Systems (diesel generators) will start. -Tne probability that .°= -

16'

17.
18,

9.

20.
24,

220 *

23.
24.
25.
26.

2T.- -

. 28.
29,

30v.. - —-

31.

any one diesel generator will fail to start on demand is taken
by the staff to be one per hundred demands, i.e.,1q-2 257. °

If these figures are accurate, then the combined probabilit
for the "loss of all AC power" scenario is-.in the range 10+
‘to 1077 per year. 26/ In this regard, the staff’s Standaid

- Review.Plan for Nuclear. Power--Plants sets forth numerical guidelines

" for-determining whether an event "resulting from the presence of

hazardous materials or‘activities in the viecinity of*the plant" -

. -should be considered in-desigming the plant (i.e., whether it -~ -

Tav

2. .

-33.
3“0

35a. -

36.
37,
38.

-is-a "design basis" event). 27/ Under these guidelines, events- =~

with a realistically calculated probability value of at least
107Tper year (or 10® .per year a conservative calculation)u
must be so considered.

The "loss of all AC power' sequence is not precisely’*within the =~ '™

category of events contemplated by the Standard Review Plan. ~° ~
However, its ultimate.result -~ assuming that power. is not- - -

timely restored ~-is an. unprotected loss of coolantr-accident,~ - - =3 : "7
Ll £ 2l

.the consequences of which: are«likely to. exceed.-theiguidelines * ' -

of 10 CFR Part 100, We do not understand why this sequence of-..%.. - ,

-events (i.e., loss of“offsite power ccmbined with failure of
diesels to start), which appears to havé a probability well above

the design of the plant. 28/ The parties are to address this
point, setting forth their reasons for adhering (if they do) to
a contrary position. *° '

,-the guideline values,~should not be.taken into consideration in - =%~



12.
13.

25/

26/

21/
28/

Fitzpatrick Affidavit of -sune 12, 1978, p. 4.
Regulatory Guide 1,208, Section B.
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Also see.

This conclusion furthier assumes that the failure of two
diesel generators to start would be statistically independent

"events, an assumption wi.ich leads to the lowest likelihood

of ccmbined failure, and which might be nonconservative if
there exists the potential for common failure modes for

the onsite systems.

NUREG 75/087,

Section 2.2.3, paragraph II. |

e

{e have accépted the Standard Review Plan guideline values as
Public. Service Elecuric and Gas

reasonable in another case.
Company (Hope Creek Units 1 and 2) ALAB - 529, o

234 (1977).

l-

—

my.r.. =

24

NRC 229
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I, Edward J. Fowlkes, being first duly sworn, depose and say

that statements of this affadavit are true to the btest of my kncwledge
and belief,‘and that if asked questions thereon, my answers in response

thereto would be as contained herein.

’gc«/cdmc( ,j/; : Tr'oou.’.é/g\za

Edward J. Pouwlkes

Washington, D.C.) A

. y sT "
... Subscribed and sworn to before.me.this. .. R/ .. .. day.of <

September, 1979.

.
» - {7
~* ’ s LA
’.‘- e, » L v 3 R
Pl - . ) » K )
FF sl se ) Vimesn 8 et ke J——y

Notary Public

My Commission Expires juiy 1, 1982
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1. ="Discus§ion of ‘the Bulk Electric.-Power -Supply.Planning and Design..Program - ., ... ..
2. All of the fbllowiné contingency aﬁalysis tests are incorporated
3. in the FP&L and Peninsula Florida systems bulk electric power suppply
y planning*ang design process. Vhile.extensive.FGC studies of the 1883
5. Peninsula Florida system have not been performed because of the
6. tentative nature of area utility plans, sucﬁ studies, .I have. been
7. informed, are planned to be completed by early 1980.
> 8. **---*'~In'the process of -designing the.bulk power. supply facilities,. —t PN i ey
S IS generation and transmission, the power system is analyzed at peak
10. as well as lower load conditions. In the case of Peninsula Florida .. ...
11. systems such analysis is done on an indiviﬁual utility basis as well
»»12.'- - ~as ‘a-Peninsula Floriqaebasis~(Florida:Elect¢;Cﬁquen,onrdina@ing A VR T
13. Group). Once the level of generation needed is established, the
4. "“transmission system muSt be dnalyzed to provide an adequate means. -. .;:'a- e -
15. " £or transferrifig the é@pgly-to;tne1loa§:(MW1agd_MVA3)4;31hQ3§pgnsfjfg CedianT e A3
16..: " -nission system design muist-be- thorcughly..coerdinated:with.the,. ~ -~ ma L nenient Sagd
17. generation expansion program and yisa_vérsaz
“UTAgT W “OEstablishment of an adeqUéte“trahsm%ssion system must -consider: .—:rw+ wsemrzeen. .
19. " “both Hormal and unusual conditions both of-the available generation- . e e
20, " and"of“the traﬁSmissionfsystem.-uCompoundiﬁgwthis-analysis are the ~var< s smvn-ar: o,
21, - ‘.eve} present possibilities that a-planned generation or_transmission ., _ s i
22. facility will not be available as planned (institutional, environmental
23. or other -regulatory delay). The abnormal design conditions evaluated
24, " seek to ‘account for scheduled cutages (generation, -transmission line s oe -
25. ~-orfsubst;tibn~maintenance) and -forced .(unscheduled) outages of generation . .i...,., .
25. or transmissicn facilities.  Sueh cnalysis is performed throush use of
27. load flow and stability computer programs.



.150
16.

17.

184

-

3.

20.
21,

o ‘22,

a3.
au,

25.
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Load flcw is used to determine the distribution pattern of the
electric power throught the transmissicn syséem and losses with %
specified generation’schedule (economic dispatch and spinning reserve
allocation) and unit availability, system load level (MW) and
transmission facility availability. Such analysis will-dstermine if v
with specified évailability of facilities, at a _specific system load
level, whether the transmission system components operating within
their capability limits.(MVA) and voitage limits. The spectrum
of situations analyzed would include:

Base Case (all generation and transmiésion facilities
available) '

A. Peak Load e
B. Lower Load Level e e e

Single Contingency R

A. Single line outage " T e -
B. Single generator cutage

Double Contingency R

“A. -Double line outage (generally -restricted to-a double-circuibt.. .~ «~-«; Lo . oL
transmission line outagé or two single-circuit lines on a g R L

common right-of-way)
“B. Double generator cutage (this-would aceount for-sibuations -..": ‘“.hdﬁ NI
"where a unit was- scheduled out-and another unit-had-to N S T G-I

.be taken off line where both units:may_not be at the

same site and where the second unit was not lost due

to fault or sudden trip) .



10.
11.
12,

137

14,
"15.
16.
17.
"18.
19.

20~-: -supply system adequacy. and its adherence to design criteria.. In_ .. ..

21.
22,
23.
24.

“m

C.
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Single line outage and generator outage (this would

gccount for conditions wherein a. line or generator
was scheduled ocut and a line or generator was forced
out of ;ervice)

Other Multiple Qutages

(outages of more than two bulk power supply facilities
may be considéred depending on anticipated area, or
regiénal conditions but are not generally design

criteria)

Area Transfer Capability

~.-A
8 .

B.

Jam e

-Intra system transfer capability, (to determine the. capability.

to transfer power from one utility system subarea to another.

“" -Such analysis 14. may be useful in developing restoration - . - = ;-

plans and in depgbmining limiting facilities)- . - e

Inter system transfer capability (to determine the, T e mmrgecs s
import or export capability between utility systems

or regions) g e - . .-

“The preceeding contingencies are evaluated both at peak and-+« «+ msre .~ .

-~ Jower*load conditions in the process of -analyzing-the bulk power - .. wva.vmere s o

all cases, it is presumed that if a facility or facilities are

cutaged because of a fault condition, the system is.transiently

" stable and the effect of interconnected utility systems are R L

" represented through appraopriate model equivalents. - These load

" s
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1. flow contingency studies are also performed as a routine
2. part of normal system operation's periodic security analysis
3. " via on—ling Ivad flcws ab. modern system operations control . s e
y, centers, for each capability periocd-summer and winter, on the
5. mid range system plan 3-7. years in future and on the longer, -
6. range system!9—15 years in the future. The extensiveness
727" of"the contingenéy testing-will..depend .cn.the study requirements .. Cver s
8. and reasons precipitating the particular study. The stability of )
9. the system(s), the ability to survive major disturbances without
10. uncontrolled losses of generator or load and without system
Il.™"collapse, is determined :through.-transient.stability modelling. . = . . . .. (e
12.°" * " Fransient stability programs are.design to evaluate electric,,
.13, power system dynamics resulting, from.sudden losses of bulk power N
1u; éﬁably facilities and loads due to faults or other sudden con-
lé. tingencies. These may include:
16. Loss _of Generation e e
TT17: 7 7 ALY Outage of a eritical transmission line caused by a‘fadig; :1:ﬁ;»“:£ﬁ s
19.- _ B. Outage of a critical transmission.line caused by a fault == . .
207 e during the “scheduled outage of .another:eritical line.. - AR Brms
21. " C. Sudden loss of all lines on a common right-of-way (this P S
22, 4" oould include the unlikely loss .of three or.more lines L e

23, = = - occupying a common right-of-way).. - .



118

12:

13.7 "generator;, load and protective relay -dynamic performance to verify -that—-: -

D.

E.
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Delayed clearing of a fault ét any point on the systen

due to failure of a circuit breaker to open (this accounts

fsn system dynamics that may result if the primary protective

rélay system dynamics that may result if the primary protective .

and the back-up protective relaying and associated circuit
breaker(s) must operate to clear the fault)

Sudden loss of a ‘substation plus transformation including

any gener;ting capacity connected thereto. The substation

loss, from a practical view point would be limited to a ;“. o e

single voltage level at a multivoltage level substation.

"The evaluation of the foregoing events would be directed towards--

the transient analysis of the power system(s) and would model the

‘lui:dno:unéontrolled system separations, loss of generation,: facility ' =~z ».wers
15. overloads or system collapse occurs. Also modelled would be the
16. performanceof -underfrequency "relay response consonant with enccuntered = -
. 17.-~ situations..The fact thab-the;analyéis.shows-that.underﬁrequency-nelays ROS
18. operate as planned is an appropriate result dictated by the extent
19.. transmission.and generation supply....The analysis may .also be used to. . ...« =
* * 20, Jdevelop the appropriate -underfrequency relay. load shedding scheme. soLr

L

EO

P N e T
»

numf
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" 20.
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Florida Peninsula Design Criteria For System. Planning and

Operation

The Florida éower & Light Company along with the other
Florida Peninsula systems design their transmission facilities
to meet tﬁé Florida Electric Power Coordinating Group (FCG)
criteria which parallels the SERC Regional Criteria. The FCG
planning criteria-is for the operating systems in Florida

is set out in the FOG Planning Handbook.

SERC Regional Criteria - the objective of the criteria

is to assure that cascading outages do not result from any

-* forseeable contingencies. Therein cascading .is' defined as the. - . .3 o ¢.rne

uncontrolled successive loss of system elements as a result of

a contingency at any location.. .Cascading results in an -

uncontrolled, widespread collapse..of system generation and ... e e T e
load, which collapse cannot be restrained from subsequently - o e e

spreading beyond a predetermined area through'appropriate

engineering models, (load flow and' transient stability ° S
studies).
‘Pursuant to the SERC Regional Criteria, electric’ systems are-to be .« us'+ » «

planned to prevent cascading should any of the following contingencies

-
-

occur:

1. Loss of Generation - the sudden loss of .the entire . o Lo -t
generating capacity at any one plant.
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16.

»

2. Loss of Load - the sudden loss of a large load or ma jor
or major load center.

3. Loss of Transmission

note ., A. The cutage of the most critical transmission line
due to a three-phase fault concurrent with the
cutage of any other critical transmission line.

B. The sudden loss of all transmission lines on a
common right-of-way.

C. The sudden loss of a substation (limited to a
single voltage level within the substation
including transformation from that voltage level)

me *  including any generation capacity connected thereto.

D. The delayed clearing of a three-phase fault at

- -~ any system location due to the failure of a
first-protective-zone circuit breaker to open
to clear the fault.

-

17. FCG Planning Criteria

18. A
19.

21,
22,
23.

24,7,
- 25, B
26.

27.
28,

T '29" <

30.
31.
32.

33.

M e smee e creme s w # Y v m .

More Probable Coﬁtingencies - to be sustained without load loss

other than that connected to the lost:'element. _

™ 1. Loss of generatiom - sudden loss. of -any one-generator

2. Loss of transmission

wvwers wagmim mw - daetnessa

a. single line ocutage of any one transmission line.
b. loss of any one transformer bank at any one

generating plant or bulk transmission-substation.

*Less Probable Contingencies - to be sustained with possible

loss of some load.

1. Loss of generation - sudden loss of any on generator while

any one. generator is out of service. -

2. 'Loss of transmission - loss of ‘any two -double-circuit tower-

transmission lines. .. W . ..

3. Loss of generation and transmission - loss of any one trans-

mission line during the scheduled-outage of any one

generator, -

-



* ..

1.
2.
3.

10.
11.

12 < -

- 13’0

1.

15..

16, -
A7

18.
. 19.

~ 204,
21. .,

22,
23.
2y,
25.

26

-8 -~

These regional criteria serve as mininums for all SERC systeas
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and

discussion with FP&L staff indicated they were at least consonané

with the FQG Criteria which is follicwed by FP&L.
--limited interconnection capability between Florida Subregion

electric systems and electric systems in the remainder of SERC

which are intercopneétedﬂwith all other electric systems east

of the line formed by the eastern-borders of lMontana, Wyoming,

Because of the

: Colorado and New Mexico excluding Texas, presently rajor losses

..0f Peninsula Florida generation (largest .plant - Turkey Point
.. {FPL), 2066 MW or largest unit -~ Crystal River No. 3 (FLPC),
82U ‘M) would result.in the separate éf the Florida-éystems

from the remainder of the Eastern Interconnection. This

assumes that the specified plant and units were operating

transfers to Florida.
In 1983, the present scheduled operational date for the
.= oSt. Lucie No. 2, 802 MW -nuclear.unit,. the.largest. Florida Sub-~.

_region plant and unit respectively will be the FLPC's.2,280 MW

e - Crystal River plant and its.Crystal River No, 3, 824 MW, nuclear. .

at their rated capabilities and there were no.scheduled R SR DS

= e wme A w

w
L R

t7 - unit. However, for-transient stability study purposes,-the -.-
largest Florida peninsula. plants in 1983 would be Turkey \
Point (2,066 Mﬁ), St. Lucie (1,579 MW), Martin (1,550 MW)
Manatee (1,528 MW), and Crystal River 500 kV-Nos.3 & U

(1,464 MW). By then, the Installed Interconnection Capability
(IIC) and the Emergency Transfer Capubility (2IC) betwesn

Florida and Georgia will increase as follows:

el - R Cor e

= oraven, v



Florida
to -
. Southern
;[979 1983
b MW
TIC 200 900
ETC 50" - 550

The interconnections between Peninsula Florida

Scuthern
to
__ Florida

1979 1983
M MW
300 1000
100 600

of the Eastern Interconnection will be:

Yulee (FP&L) - Kingsland (GOPC) .. 230 kv .

Suwanee (FPC) - Pinegrove (GOPC) 230 kv
Port St. Joe (FPC) - Callaway (GUPC) 230 kV
Suwanee Plant (FPC) - Twin Lakes (GUPC) 115 kv
Jasper (FPC) - Pinegrove (GOPC) - 115 kv
Jasper (FPC) - Traver (GOPC) . . 115 kV
1/ Jemnings (FPC) - Valdosta (GOPC) 69 kv
Monicello (FPC) - Boston (GOPC): . 69 kv
1/ City of Quiney (FPC) - Atfapulgus (GOPC), 69 kV

1/ Normally Open Interconnections

Attachment No, 2
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and the remainder
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21..

22.
23.
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Restricting discussion to the Socuthern to Florida subregion capabilities,

. the IIC and ETC values respectively .increase by 700 M/333.33% and

500 Mi/600%. These increased values result frcm transmission

reinforcements between the Florida and Southern Subregions: (1) 1980

operation of the Yulee (FPL) - Kingsland (Georgia Power Corp. - GUPC)

- 10 mile 230 kV line, and (2) 1982 uprate to 230 kV and retermination

to Calloway (GUPC) of the Port St. Jce (FLPC) - Wewa 37.75 mile 115 kV
line and othér Florida Subregion transmission reinforcements. Between

December 31, 1978 and December 31, 1983, 748.56 miles of 230 kV operated

.‘transmission line will be added to the Florida Subregion either .as -+ .-

new ‘line additions or uprating of existing 115 kV lines. In addition,
125.4 miles of 500 kV transmission, all on the FP&L system, will be

Of the planned Florida.” 230 kV 'line additions,. 342.40.." . . .

~-milesYAS.7% additions are on the. FP&L. system. " The FP&L.500 kV additionst..

through 1983 plus 199 miles planned for addition during the 1984-1988

period will establish 500 kV as the FP&L primary transmission level

~-in.their North Central,.Eastern,.Southeast. and Miami DivisianS..w.ievs « wow

In 1978, these Divisions.constitdted.76%.(33,379.9 GWH). of system . . ., ..

- energy- supplied and 78%. (6540.MW).of the.systems non coincident o R e

peak demand.

-While appropriate transient. stability and load flow studies RS

for the 1983 and subsequent periods must te performed to
satisfy frcm an engineering viewpoint compliance with planning
criteria, it is reasonable to presume that with the planned
Florida - Georgia transmission interface reinforesments along

with those in Florida, for the loss of the Crystal River No. 3, 824 MW,

e w4 s
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1. nuclear unit, the Florida systems should remain interconnected
2. with the Eastern Interconnection. 1In 1983, for the.loss of the
.3. Crystal River No. 3 unit, about 778.1 MW (96%) of the instantaneous
4y, electrical energy balance adjustment will céme from outside the
5. Florida system th;ouéh the Florida - Georgia interface and in
6. terms of the planned 1983 interface capability of 1000 MW .. e e
7. -+ (IIC), the Florida systems should remain interconnected with the
8. Eastern Interconnection as long as: (1) no major interface lines
9. are out of service; (2) no major transmission paths from the )
- 10, **Florida - Georgia interface. south.are hnavailable;-add>(3).the,“ﬂ» ST RT
11, scheduled Georgia to Florida transfer is less than about 100 M.
12.-- -- The Toss of this unit .might.occur as a result of at least one of two-
15. - - eventsi--(1) byvtrippiqg of the unit-or (2) loss of. both 500, kV. lines
14, .,  frow the plant (outage of one 500 kV line due to fault during the
« 15, maintainance cutage of the othenuiﬁa_kyilinq), however, this
16.. would alsé cause the loss of the Crystal River No. 4, 640 MW, coal fired
17. unit, planned for installation in 1982, as well resulting in a total loss
1é. of I}HﬁH'MW; This would exceed in generation loss magnitude as would
19. .= the-loss of St. Lucie Nos. 1 and 2,-1,579 MW, the largest situation
20. provided in the August 31, 1979 FP&L analysis. Therefrom, I would.presume
21. that from a trénsient stability viewpoint, that initiation of Peninsula
22. Florida separation from the Eastern Interconnection would begin in less
23.- * than 3.87 seconds and the automatic underfrequency relaying will

24, cperzte £o shad {irm lcad.
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The preceeding discussion does not indicate the design adequacy, with
. respect to SERC Regzional Criteria for loss of generation, load or . .t
transmission. This can only be determined through transient stability
studies. My discussion with both FP&L and FCG staff concluded that
--FCG studies for 1980-85 period had not been done tut were scheduled for
.. later.this year. However, the.transient stébility evaluation by FP&L . . | g vin
confirms in part.that no separation would occur or firm load shedding
with an import of 300 M! and the loss of 800 M, : : : : .
Spinning reserve criteria for the Peninsula Florida systems is described
- by-the FCG-Operating Committee-in the FCOG Operating Handbock which is’'used:~r~:.. = =,
in conjunction with the North Anmerican Power Systems Interconnection
-- Ccmmittee (NAPSIC) Operating Manual. While I have not seen the FCG
Operating Handbook, the-SERC Coordinated Bulk Power Supply Program~of «~ ™~ -~ * ~
- April 11, 1979, under item 7-A,"™ Coordination of Operations", for. the....- <. "x:cwos.
Florida Subregion summarizes several of the coordinated practices including
the Operating Reserve Policy. Daily Opergting Reserve is that amount of
generating capability and/or equivalent load rq}ief‘over and above fore-
casted daily peak load which is available to respond-to-load --°° .+ . rko: °
w~connected and responsive immediately to load changes- and capable - R A A
—- of* becoming fully loaded in response to a frequency decline 0f-0:i5 Hz~ =mnrt swnw woem.
(to 59.5 Hz frem nominal or scheduled frequency of 60 Hz); and, (2)
- Supplenrental Reserve -:any-generating capability and/or load * -~ -~ -
relief measure which can.be made fully responsive to. its

plarmed for reserve capability within 30 minutes.




1. The Daily Operating Reserve maintained by the combined systems
2. (Florida Subregion systems) is equal to, or greater than, the . |
3. sum ;f the Peak Capabiltiy Ratings of-the two largest units in
y, service. Séinning Reserve is maintained at, or greater than, the
5. Peak Capability Rating of the largest generating unit in service.
6.~ - The balance of the Daily Operating -Reserve is Supplemental - -
7. Reserve and upon the loss of a unit, Supplemental Reserve is
8. converted‘to Spinning'Reserve, if required, to restore the
9. reccamencded level of Spinning Reserve.
- 10. + Daily Operating Reserve .and Spinning Reserve requirements are |, .
"11.'" " allocdted among participants, weighted 50% in proportﬁon to each
c - 12s ‘'partecipant's maximum demand for the preceeding-year and 50%
- r 113. for the Peak Capabili?y of his:largest unit. The effect on-a . --- .
-~ 14, = participant's spinning reserve .allocation must be fully. considered-- . ...
15, ~ before agreeing to sell power to another participant; the protection - .,
16.-' ~rof-aew unit undergoing-shakedown is. the owner's. responsibiltiy; - .- < ey .
17. - =based upon 5% governors,.no.more. than 16.6% of the Continuous & _ ... ,_ .
_18. Capability.of a unit can be assigned.to-any-one unit; and, each
--19, participant's Daily Operating Reserve allocation should be e
! v 20, ° = available to other participants-without restriction by transformer,. . .+ : . .
21. line or other limitations , .

G, ; Attachment No. 2
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In the event that Spinning Reserve and Eastern Interconnection

"tran§mission support is insufficient, the Peninsula Florida

*~ - system has a Load Preservation Program encorporating.autcmatic

underfrequency relaying (UFR). Through UFR operation a

minimm of 2,859 MW (16.6%), 2,829 MW (16.4%) and 4,438 MW (25.7%)

of load will automatically be shed respectively by a frequency .
decline ta 59.0 Hé, 58.7 Hz and 58.5 Hz., .This represents 58.7% of |
the 1979 summer peak load and would leave at least 41.3% (7,124.4 MwW)
of load and generation operable for restoration of lost generation

and/or load. In addition, each Florida Sdbregion system has

- - generating -units capable of operating ‘for extended. periods %so}ated

from the system and carrying their own auxiliary power loads, which

should reduce system restoration time.
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Largest Peninsula Florida Generating
1/
Unit and Plant, 1978 - 1985 ~
1978 1979 - 1981
27 :
Largest FP&L ] ) FP&L
Plant Turkey Point Turkey Point 3/
2066 MW 2066 MW
2/
Largest FLPC FLPC-
- . Unit Crystal River No. 3 Crystal River No. 3
797 i 824 M
- 1982 - 1983 1984 ~ 1985
Largest FLPC FLPC
. Plant Crystal River 4/ Crystal River 5/
2280 MW 2920 MW
Largest FLPC - -~ . FLPC -
Unit Crystal River No. 3 Crystal-River No. 3
824 Mw 824MwW

- o

-1/ «April 1, 1979, Southeastern.Eleetric-Reliability.Council (SERC)., . .._.

**~ ‘Coordinated Bulk Péwer Supply Program-for the. 1979 - 1998 periocd.. .|

2/ FP&L.-~ Florida Power & Light Company; -, .
- FLPC - Florida Power Corporation, .

ewa

- T

- e - -

o Unit Nos. 3 & 4 (666 MW @) connected to S. E. and S. W. 230 kV busses;
* » * ~bus tie breakers ‘between both North _and Scuth tus sections.

. Y4/ Unit Nos. 1 & 2 (383 MW, U433 MW) on 230 kV;. Unit Nos. 3 & U (824 MW,
* 640 MW) on 500 kV; No kV to 230 -kV connection at plant substation.

) . © 5/ Unit Nos. 1, 2 &5 (383 MW, 640 MW) on 230 kV; Unit Nos.£3 & U4 on
500 kV3 No 500 kV to 230 kV connection at plant substation.

Attachment No. 2
Page 15 of 15

7« 23/ Unit-Nos:-l & 2°(367 MW €)-connected to N.E. and-N.W. 230 kV busses; .~ =7 .3’

-ty e



.—10..

.

(Ye) o = o W = W N ol
*

.11,

12. -
- 13:

14,

- 15,
16.

17.

'18-,
“19. -
20,

21.

‘220

23.

Attachment No. 3
Page 1 of 5

Florida Power & Light Company . .
Interconnection with Other
Peninsula Florida Systems

The Florida Power & Light Company (FP&L) has a total
installed generating capacity of 10,491 M4 and additions
* through 1983 (Martin Nos..l & 2, 775 MW @, 1980 and 1981; Dade.
Solid VWaste Facility, 40 MW, 1980; and, St. Lucie No. -2, 802 MW,
1983) of 2,392 MW.will raise the total system capacity to 13,333

—~ Md. The Florida Subregion generation and lcad (summer peak) are

projected to grow by 1983 respectively from-21,809 MW and 17,261

- Md to 26,782 MW and 21,528 MW. .Between, FP&L and otzher Peninsula. .. -. .

' Florida systems there are sixteen interconnections (Table I)- -

operating at 69 kV to 230 kV. Presently, three of these inter -

.~ ~connections are for limited area .backup protection and' are normally~ .~.." " .°0 %

open. Therefore, there are 7-230 kV, 2-138 kV, 1-115 kV, and” T
'—~++3-69 kV normally closed®interconnections withPeninsula Florida ™ '~
‘generating utilities. By the spring of 1980, the Yulee to Kingsland
.--(Georgia Power Company).230 kV:line will be operational, providing '
~-0ne more source of emergency supply-to FP&L-diééctly'and cothepr: ¢« -
Peninsula Florida system.
vz, As part of the ongoing assessment of the.adequacy :of" thie - .o . .

+ Peninsula Florida systei;.the January 1979 Florida Electric™Power

. Task Force's Transmission.Load flow Analysis Report, 1982 & 1987
Summer Periods evaluated among other through the single-line-

ocutage adequacy of the 1982 Peninsula Florida transmission system

.Coordinating Group (FQG)/System:Planning-Committee/Transmission .. . .-

R TR A LY
! >
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Interconnections Between Florida
Power & Light Company and Ohier

Peninsulsa Florida Systems - 1979 Generation

Florida Power Corvoration - 3,647 MW

1. Sanford Plant - North Longwood
2. Brevard - Holoraw - Cance Creek -~
West Lake VWales
(from Brevard, there ere two 230 kV
lines vie Malebar to Midway sub-
station)
3. Sanford Plant - Turner
b, Normally oven o
"a. Columbia - Live Osk Tap - .
East Qak :
b. Taps off of Palatka Plant
Deland 115 kV line
(1) Barverville
(2) Deland East

Jacksonville Electric Authority - 1884 My

=

1. Baldwin - Normandy :
2. Baldwin 115/230 kV - Duvel -
) Normandy
3. Putham Plent - Orangedale
Greenland (JEA) - Robinwood Acreas

Tampa Electric Company - 2,505 MW

P Riﬂéling - Manatee Plant - Ruskin
2. Ringling - Gillette - Ruskin

* Orlando Utilities Commission - Th2 MW

1. Cape Canaveral Plant - Indian River

Lake Worth Utilities Authority - 1kl MW

1. Hypoluxo -~ Plant Sub
(from Hypoluxo, there is a 138 kV line
to Ranch 138/230 kV) .

230 kv
230 kV
230 kV

69 kV

115/69 kv
1i5 kv

115 kv
. 230 kV
230 kv

230/69
- 230 kV

230 kV

138 kv

kv



City-of Vero Beach - 133 MW

1. West (138 xV) - South Sub.

Port Pierce Utilities Authority - 116 MM

1. Hartman (138 kxV) - Sub. No. 1
(from Hartman, there is a 138 kV
line to Midway 138/230 kV and e 138 kV
line vie West to Molabar 138/230 kV

City of Honestead - 52 MW

1. ZLuey - McGinn Sub.

Alltachment No. 3
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11.
12,

14,

-15. .
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18.

. -«190‘

. 20.
21.

and the Area-Transfer-Capability (import capability) of the major
systems. That study concluded the following:

Single-Line~Outages

The Peninsula Florida 1982 system performed adequately and
within design limits for all but three contingencies which pro-
duced up to 5% overloads on three facilities:

a) L/0 (FP&L) Sanford-North Longwood 230" kV

(FLPC) Turner - Lake Emma 115 kV loaded to 103% of
rating and low voltages experienced in FLPC's
eastern division.

b) L/0 (FP&L) Ringling - Laurelwood 230 kV *°

(FP&L) Ringling - Charlotter 230 kV loaded to
104% of rating. ) w s
¢) L/0 Woodmore’ (FLPC) - Pine Hills (ORLA) 230 kV)

- (ORLA) Southwood - Turkey Lake 115°kV liné loads to

105% of its emeergency rating.

_—zIE should be noted that-none of* these-overloads: exteeds 5% -and” ** > -

therefore are not considered major overlcads.- Furthermore, they ™™

would only occur if peak load conditions. existed coinoipent with’

the specific line ocutage and even so, adjustments could be made

in genération schedules to alleviate the ‘cverload condition.
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FPéL's Import Case

The Big Bend to Gillette 230 kV line loaded to L42 MVA, 10%

of its rating when 1,100 MW was imported by FP&L. The import

" -to FP&L was simulated such that ‘Florida Power Corporation, Tampa -

Electric Company, and Jacksonville Electric Authority each
exported one-third, (367 MW) of the power.
The Big Bend - Gillette 230 kV line includes an intertie

with the Tampa Electric Company (TEC) at the Ruskin substation,

- ong of two TEC interconnection points with FP&L, so that the

- about 40 MVA overload probably- could be reduced by- reducing the - -- SO

TEC's share of the import by about 40-50 MW.
The FP&L 1,100-Md import level (11.1% o? FP&L's 1982 peak R

- =~ load-represented)-+would cover most combinations- of two unit outages - et

- "on the FP&L system except the-unavailability of St. Lucie Nos. 1..- v . /.= . wie

& 2 (1,589 M), Manatee Nos. 1 & 2 (1,528 MW), Turkey Point Nos.

<23 & U4 (1,332 MW) Maratin Nos.-1-& 2 (1,550 MW) and some. combina~ = —. *. =:

- /.tions of these. However, it is.-unlikely-that aflﬂlQO Md dimport .. ., .. o s.2ow

requirement would occur because of the maintenance cutage of one ) .

unit plus the forced.outage of another unit during peak: load. periods. . ... ... .






