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PLo 'da Powe 6 L'cht Conga y expe ien d a major ou ~pe on ~<av

16, 1977 Wt ex ended rom Pt. Pie ce sou"~we d along 'the "-ast

Coas to the''or"'ca. Keys.

Hg.qh speed oscillograph eco~s, record' cha —e and ot'"e da~

* have been ex' ed in orde to recons ~.c." the secuence of events

that oc= =ed. Th's repor= documents the san:ence of events, and

recmrends correc 've measu=es W "e ~e sys m s ud'es.

S~iJL%'Z

At 10:24 a.=. the -=". overs-Ranch 240 kV ~e, ca=~my approx~" 'y
~

~

420 MR, t=ipped due to a phase-to~~round fault. T¹ eas . and sou&

areas o the ~cZ, system, (See =ice 1) became separat> free the

north and west areas when t" ee 240 kV,and seven L38 kV Lwes re-

Laye s~~entip 1 1 y due to instabi~l'ye Th' so~ ~ t of the t~&s»

*m'ssicn system resul"ad in the St. Z,ucie PLan or ""e eas» area

'

being tied only N the no~" and the R'viera PLant bewc 'slanded

along w'th a port'on of the east a~a Load.

~ Frecuency in the isolated 'area dropped rapidly w'h ™-!cey Pci"

Units 1 a d 2, and Por Everglades Un'~m l. and 3 gene at' 1003 .:~

to supply 2957 Kf of load (See =iqu=es 1 and 2) . As the fr~ency
declined, unde m.ency relays shed app ox~tely 1544 ~1Ã '-. steps

beg~wc at 59.2 Kz and continuing tw~ouch 57.1 Bz. The. Load

gene at''on imbalance continued and the " ecuency dropped to a

.: mxizaa value of 49 Ez (See cipx=e 3) . Tu=key Po~t'Unit 1 and





Po Everglades Units;.L'nd. 3. wer . t=ipped by-ope ation o .

4Vt+r~ggi4VCPYe»)PP'3~" L+Iq e> "PlPY~Q~e++%4CAP't<W,.SXW+<sV „,4 + ipse(i »y+VPP<ir gQ,'Cga

gene ato= u"de -e encv")"ot c 'cn set-' " 57".-O'-'H .
'w'."~ a":LZ;='.=.","-.":;." „:"-"..-",:.'.

second delav. Tu=3cey Poin Unit, 2 was, t 'pped bv a bea '"q o''
low p'su e signaL.

Apprcx~telv fou= seconds a er 10:24 a.m. St. Z,ucie Unit 1 was

t=ipped, manually following a Load reject'on due to high. =:ecuency.

P o- to Ms time the St. Luc'e Cpe ator had reported Low svstem

voltage, ant excess've reactive ~> ~ u=e c=en- on the unit.
The Riviera units we~e c~~mq. approximately,-532 Hf pr'- to

sepa at'on of the svs~m~ and were isolated. into a area with L05

HR or". Load. Af e su~ ~utes, the ope ator opened Ze gen 'ato=

oil ci=cu-'=cake s due
/

The outage the ext~~ded

a fec ~ approx~t~ly L,

to opera~g problems.

f=om Ft. Pie e to the P'o ida Zeys and

300,000 custcme s. Service was restored

to. aLas a'L.comme s. hv 3:00 p.m.

The east and south aeas had been i~orwg approximate'y L140 Bi

just p- or to- the system spL't due to the ea-1'e =o cM ou age

of Tu=!<ey Poi"t Un't 3 at 10:08 a.m. &is gene a"'on loss o= 684

Hf had isolated Pen'u'ar Florida but the c™mbined sp~in„-
resene of the Florida Systems had been sufficient to cover t"e

~ . Loss and a=es the f acgxency decline at 59.59 Ez..- At LQ:L4 a.m.

P4winsula= Z'Lorida had been t'ed back to .~Be svst~~ to the or~>.

See =igu=es 4 and 5 fo=, details of into"-a=oa flows, t'e flows, Loads,

gene ation and spin ing reserve.I
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Ross of Twkev Point Un't 3

—

.At LO:08 a.m., Pmy L6, 1977 Tu".".ev Po~" U"'t 3 expe ience4 a

reac o an~ .-b'"e t='p as a result of a fa'se relay operat'on.

Dt e~-"q contact.in a sens'"g «e'av in a reactor coolant on=a

breaker mon'tor c'"cu't give fa'se inc 'ca 'on. of the Loss o= a

reac o™ cooLa"t p~~. T" Bey Po~t Un't, 3 was genera '-g 684 bM

at the "'-e o" the t="'p. Pe~uLa Florid* bee~~a isolate f~.
1

systems,to the noM. vhen =Lor'da Pcve Co~o=ation's Suvanee-

Arche 23Q kV Line tvo Pt.,'hite L ply LLS kV Lines> an@ Pt

Rh't~uaspe 69 kV Lwe x layef see:entially due to i"s&~i~""y.
The: ~=ecuency dwpp< to 59.59 Kz vhe e the deem~' vas a es

as a -esult. o" governo response..

The svstem Paver Ccordiaa or attempts to orle gas tM'"es
sm ei at Pt. l4!yew PLan ..The general s ~ Fe '"wuhan =lo '8a

becan'o pick up the frecuency an6 at L0:14 a.m. the now"-sou""

lines vere re stabI'shed anC the f=e ency retw..eC to 60 Hz. Zt

vas discovered tha ""e or6 to s a~ Ft. hyena gas t™bi.".es hac.

not been rec ivy.. They vere aqa'c or8 ~M to be brouqh on I'"e
an6 Loace'. Ln'he mean"' Port =ver~la6es Un' 2 vh'ch had been

synchwnizQ to the system at':33 a.-. tripped. off line ca~
38 iM Cue t- lcv d=~ L vel.'ransm'ssion voltage ~~ the Hi~~

a ea vas approximately 955 of nodal.

The St. Eucie operato " oor M lov system. voltage, excess've

reac='ve on the uz ~" az;4 excess've anat~ -e c~ent.. The uni vas

opera~g w exc ss of its rat~ capacity of L000 Fg,. gael
' vas

needed or the uni vould .have to be remove f cm sem~ce. Sys

r ~
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vo1tage hac'. d-™pped.'ta ~Z30'-kV'"f~-'a-no~L"-.a '38.'VB 'Rene ve:„'-"

loadi"q was 700 HV~ . Azaa - c. =~~t was 27,000 alps. on a..

maxim tmg af 26,000. The Dispatcher 'was a@am no"'fiM out

cauLd. not «eLi ve the problem. The Opera":ons Supervisor t"m.
inst c ~ ""e Opera"or to educe vo1 ge to prot c= the un't.
Svste~ vo'ape at St. Lucie ZeLL to 2'9 N
reduc d m 5~0 MVMPS.

Reac 've load' was

The Sou""ew Divis o" Dispatcher was orde"ec. to sw~ ~~ on a11 suh-
rstation capacitors. The Horthea Division D'spa che was or"e d,

to -a'se the vo1 ge 'he "=reva=d area as,an'ch as poss&1

An a ~ pt was made to= sta~ gas tv=hines at Laude=da1e a 8 Po=

'-va glades Kcn the Pave= Coor~~'" tor's Con=ol, Conso1e. Mone

sta= d a Por Eve"glades. Th=ee gas tu=hi es were st~ > Xoca11v

at Lauder '. hut fai1ed to 's~c>-on'e due to low voL,tape.

Toss of the = . bivem-Ranch 240 kV Kine

10:24 a;m. the Pt. Hyers-Ranch 240 kV 1:"e revvye™ due to a

phase-to ~ ou"d =au1t. Just prior to this re1ay ac > on the 1 i~e

was c~~xg approx>at'e1y 420 HW. The lass o" ""e =t. ayers-Pmc'

240 kV l~e resu1"ed in a "u "er inc- ase '" =~cw'sou""

Hakaha Th's power s~cp resu1tM in the sepa=at'on. of ""e e s=

south a eas fran t.".e renainder of the systmo, at 10:24 a.a. (See

=ic" e 1) The secuence of e1ay and breathe= oce at'ons 's civen
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Th~ St. Lucie Uni~'L Load st'ced"f=~'.790 ~:to.'850"-HH'-)us< P="o=.~',,'.„'.

to the "-a ~sion Li"e. sepa=at'on souM o= the St Zucie Plant; ." "

The ~recue cv then went high when t"e ~-a"smission 1'"es opened

to the sou"". Governc- ac ion dec=ease'he Load, rapid.'y. Aporoxi-

ma elv fou= secor'ater,'t. Lucia Unit 1 react= was t='ppe

manually followinq Loa4 ejec 'on to abut 100 %. The 3='vi~ a

uni~u, were ca~i q approxmtely 532 LS pr o- to the sepa=a 'on

or. the sys~~. R'viera Units 3 and 4 became "island.e™ with 105

BF o load. The hoiler f'-es were Los due to a masto= f el t="p
I

on the Loah rebec 'on. The frecuency was ~4ve 62 2z and. was.. he'"p

lowered. hy ""e operator. A" » about '6 m'"u¹s the ope ato= vpene>

the pen~~"o= o'1 c~ "cu'" hreakers. ma"m~ly due to frecuency/
stability when the units went ahove 62 Hz a seconc Me. The u-'~>

ca~ie4 the'wn aux~~'ries.

~ cw - - 'A'7The fr~ency in the remaininc. af ec ~ a ea. decrease@ p'~ly cue

to Whey Po'"t. Uni~a L an6 2 and, Por Zverclaies Units 1 an@ 3

wi~A 1003 Sf of gene ation be'sj Le " t sewe. appro~ately 2957

Kf of LoaC (See =i~~es 2 an6 3) . As Me frecuency d=oppec*., und.er-

frequency relays she% app oximately L544 1$'n stages between 59.2
1

Hz anP. 57.1 Bz. Load. shea~g was compLeted. at appr~atMy 2- /2
seconc's at wh'ch, time frequency was 56.3 Kz. The Loac anC generation

imbalance con~~ued and th frequency d-opp& to a low of 49 Fz ~
approxmtely 5 seconds. 'o~ Zver~lades Units 1 and 3 an6 Tu=.'cey

Poat Unit 1 were trippy hy operat"on of generator under=requency
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prot'-ion set at. 57;0 Kz wit".'a-,.'XZ.-'second; 'celav=.;*: ==ecuencr was'":. -'=-.-

53.8 Hz. Tt'-key Point Unit 2 was tripped. with. Low bea=~~g oi~

pressure signaL as ""e tmhine speed. decreased. 'nder=r~ency
relavs operated, hut one 240 kV oi1 c'"c't br ake= faiLwi to t=ip
when the Lockwut relay contact failed to amke up. Se~ Lp~ «e 7

and. 8 o= a, ~mm of evenw and. suzma~ of pLan pe folic
d -'-g the distmhan e.

Lx the rwv'e» of the system, norA and west o= the salit, fr~ ency

i-c=easeK to above no~1 hu» recovered to 60'Kr as the =Lo da

'thrower ti es to the nor~~ were r ~stklishede < e r~ti~ing svst~a

Loa4 was 1558 ~ a=d. generation was. L798 HH. Bet ax@or» was 240 HÃ

>u"t'1 scheduled. int=c~ge was re-est>~Lish+'.t
MiZ~~+ S:-RVXC:- P~vTORATXQN

The Power Coord<~a o s proceeded to ident'fv the a"=ec ~ area. a~4

reconnect the system. Restorat.o proceMed free the norQ hy

ene qiz' "'"e 240 kV t=ansaission Lw~ es to 'the sou -. .At 12:03

p.m zhe totaL syst~ Load was 3408 ~ with 3318 MH o ge=e ation
and 90 % of d'or" fran neighhorwg ntili"'es.

Loss of the AndvtownMrance Rive 500 kV E,'"e

At 12:03 p.m. the fauLt pressu e relav. on the "A," abase 500-240 kV

autot=ans or=e at Andytown ope ate% '".co ec Lv when the aux'Lia~
cooling av ps. were star"e'. ApproximateLy 652 !% we e '"ei".g ca= w
on the 500 kV circu't when the t=ip was in'tiat~. See =f.p -e 9 =o=

'' load, generat'on, and int~~-area flow data. <his iz'ated a =owe»

'~swing. which resuLte@ in the separation of the e sc, and south areas
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a- =t.'1ye s and. Mzlaha . See =i@'- LO ~or the a ea a"f c
e6.'enera"'cn'". t'"e a="ec «8 a= a, consistwg o gas ".-hines and

2' ' a Un's 3 are 4, was los t.

S~V:C - ~TOMZZON

The a~ ec ~ area'was e.'cklv icenti~ieP and ~Wa"e es"ora"'or.

proc deci f=cn t"e nord. Gas tv=hines aaickly pick~ vp isolat 6

a=eas anC we e esync<oni"e'i"" the system S t~ Qp pcwe~, was

provided = the staaa u=its raaiQy "rm the" =es cre6 240 kV sos-w.

Serv ce was restored. to aLL but
~ Th8 e. was no s g z I.c d~ge

zet-=ec'o serac dr='

to Qenera~$ 8c' pc?ent i
the day.

~pa 4 ts
a few 'scLa M a as hv 3:00 p.=.

SYS~™ CONOX~~ ~ OHS

P„io to the dis~ -ha"c ; the svs w Load. was 4660 S wi4 ere eratio
o~ 4710- K~V; The svs m 'st~i"q "eserve was 400 HR w' 'an

acd'tiora'022

% o"" availahle s eau resene an~ L57L i% o fast stat c

hustion shines and Qiesels. ALL l' flows we e ge» wi~>'~i~s
Area Loan and ceneration data 's g ven in Fiche 4 For ">e loss cf

't

"Ta key Point Uni" 3 d'~Nance, Fig™e 2 =o= the Loss of the.P

ayers-.Ranch 240 kV W~e, anC Pipz=e

Orang ~'ve 500 kV Kine. Fichu"e 5

reserves at L0:08 a.i.,prie- to any

9 or ue Loss o the Rx6v-cwn-

gives the un't Load~g a"d

d ~~hances ~





A deta'eE rev- ew anc analysis of t"e, events p ior to ""e d"'s-

hance and ~>e suhsecueng restorati n of se»vice has heen

conduct:M. A neer of s--ec'=ic it~~~ which 'ividually would

he of Lesse 'onsecuence, tages~~ con"-ihu ed to t'"e Let -ha e

or hindered es oration.

. c . Hve s-Ra.".ch 244 kV Line

The = . Rye s-3k anc4 240 RV L' along with the =t. Myer»s"Ra ch

L38 kV l' arE M>e AadytcwnWrance ~'ve 504 kV Line are the

th=ee transm'ssion "'es hectare~ the east a " scut.'". a=eas and t'"e

west coas=., The d'si--hance was t=igge ed hy a t~pora~ phase-

to-g=ov d fault on 3 phase wh'Le the Li e was Loaded to approv'-

mately. thol rat'~.

a 'on o the o e aC'"g reco Es o" c ~~ cr.'"'cal
mission L—'"es (Se Figu= LL) &i " s .th='s L'"e has had. 23

ac 'ons s'"ce January L, L97S. Qf these elav ac 'ons, 20 we=e

cf unMcwn or'g'"- A c neer E ef~or 's heing made "o Eete~.e
the reason for the poor ope a~q record of .ms Lwe and to

develop recomb dat'ons=for improvement.

Reclos'. P ac 'ces

Stud'es'= hi,gh sic& reclosinq practices ollow .q pr'o d's"--
bances have shower Qe danger of high speed reclos.'ag ollow.'"g

s ahili~g mugs. FPL has added relay ec"ipment to sense out-o—
stem conditions in order to hlock reclos'g follow.'"g trip .Eue

to power sw~ 'les ~





~l~>ough t-ipo~g o= ">e "-t. ayers-Ra"ch 24Q RV L'"e vas

by a chase»to- round fau't, the hLocR'"g re' at =". Rye s. was

.made. up due to the heavv 1'ne load.'"p '".hibit'".q high spe< re-

~ *

cLcsi"q. T'ze Ranch t ~aL recLosec.. A"t~ about th ee sec ncs,

the Ranch to~aL,-again t=ippec Cue to a, 3 phase-tc~ounP fau t,
and. LocRM ou . Xt is unMcwn whethe success".~. high speM

recLcsing would. have p evened, system separa 'cn, hut a review

of ecLos'~ prac"'c s u"c'.e= present svstw conci"icns has hee..

~ tiatc

FauLt Pressu e ReLavs

c au~l~ oress!~=e reLays are mechanic 1 devices use cn t=a"s o=e=s

to Cetec interval faul~m hy the st~~ pressures cenerate8 hv

thyrse faulm. These reLays when set to t='p, prov Pe pos'"'ve

bache protection for ">e t=ans orme on vh'ch Bey are ins aU.ed,.

ficu't'es w-'th ca'ihration, anC fa'se opera"'on from v"-ra"'cn

and/or eM maL faults have octad.. r~Le mod'fica--ons a 6

revise6 t s proce>ur s have reduced t"e prchlw, s'ce 1972.

fault pressure relays cn autot=ansfor=ers on cPL'ystem have been

wi H, to aL~ only.

Shen >e auN ans ormazd at Anc'.y "wn and. Qr "ge R've were- instaLLec,

this p~c~ce was reviews.,

had experienc tvo fa'1v es i" ts DeLive Z sc~ecd s4 r 1 a NsA ~oar

The Sec mX si.-.ale phase Saa-Z4a kv u its

exten6e~ such that the spare units wouLC ot he availa'e urt'1

after the line was converte>. The ''".e, a ~aO kV, was nemed. =cr
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~;~t ~i~ .,

syst~~ reLiabiLity. Because of these f c o s, it was decide
to 'tiaLLv w''-e 'the'se zeLays to ~ip in o ~ez to L ~it t=a"s-
fo~e damage ~t migh occ —f=~ a" in ~a" au'".

At L2:03 p.~. the fauL "-- ssu=e zeL y oa "A'" =hase 500-240 kV

autot=ans o e ope~te6 mcoz=ec ~y when the auxiL'a~ cooL'-g

p~s were sta~+ 0ve - ~$0 HR was be'"g ca i~ ove the L'-.e

and. ""e svsto~ was shu c~- b= a second. ~ app o~teiy one

an6 one-ha'= hou=s '""o the initiaL res oz»~'on.

Subs~cen " s~z have shown the reLay o- phase to be ove-
sens ~ ve to pz ssu e ~ Tripp cg by aLL fauLt pressu= reLavs at
both Orange R~ ver a iC An6vtown has bee» drab.L 66 i II ~ th the

a'Tat'on of spa=e un' at both Locat'ors it m pL~eC to
.wi e Nese zeLays for. aLaw onLy, cons's a. w'"" c'™~e practices

Gas TuW'e Automatic S.vnc"=snick~

There a 24 gas tu hines instaLLe> at the Cause "aL PLant.

Twen~ wew ava'LahLe for service anc cn ra~a e supervisory co.".~=o

2'ouz gas turbines were out fcz routine mawt~wa ce.

h

~
'-'t

10:13,a.m. the Dispatcher zecaesteC tha t".~ee gas tu"hines be

pLacM in service. The gas tu hines sta~eC, care up to spe~

and at LO:20 a.m. were reaPv to synchronize to the sys am. =oweve=,

~Me machine/Erne voLtage matching feature of t"e au"b-sync~-onica"'on

system ci" not alLbw bzeake s to cLose bec use machine voLtage

couLP not be.lbwere> enough to match the extreme Low voLta e on

the system!.
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The vol,tape rendu'ato handw'd~Z on ""e gas t=hwes a» ~ude~~le"„.
Plant Ls U¹sen ~ v des~pie» such ~ aut matc s~»ci+~ol? ~Qcjj can

ha ac='c~~3.'shed cn'y wbe ""e sys-~~ volt qe 's between 15.2 kV

and 12.9 kV Du='"p the ae i,od o»cw "g the "-"p c= Ta'c~v.

Pow Uni.t 3'"d pr'= to t=ippwq the Pt. Rye s-Ranch 240 kV,

at apts were made by t™e Powe Ccord'"ators tc st~ the Lau" e™
dale an Port Eve glades gas tu~wes. Zt Mt twe voltage on

the Laud~"~~le gas tabb'"e bus was 1'.5 kV o» l,' .below the lowe

Be+ore the Qpe a- - c u'd sv ch=.on'iaritSo= 'autcmaNc made.

the uzi.m manua''v ""e |.'ault had oc"-—ed and. t™e syst~ sepa at d.

These settings have swee been ver~2'ed as well as as~a conc'.uc ed
E

w'M the bandwidth "adjusts." both hiqhe= and Lowe,. The manu-

faceu=a has been contacted raga d'-g Qe Lmts'sent'al for
protec ~cn c ~

awa=e oP. ~
t'"e Svs w

the wit. Power Coo=Bi.".atcrs were ..ot'r v='cusly

1~~'"~t'on. >w add'lien, no met ~i q. i.s ava'M~le
I

Diapatc.'". 0 =ice ~cr reac."nq voltage cr t"e Laude dale

bus. Engineer'nq has beqm to tel~~eter the E,aude"~~'e 240 kV bus

voltace to the System D'spa ch 0+ 'ce. Tars=o~=a tap set '"qs
a Laude"dale and Po~ Everq1ades have heea change to provide
bet"~ ccorMa"'on at Lowe system voltages.

Opera~me Pbilcsoahv

The Opera~'~= Corn+i,ttee o~ the Florida Elec ~c Powe Coo~~~at'"q

Group coor~ates the operat'on oE all systems w''@in

Plo 'da and. establishes opera~'cnal px'des, practices

Pen ".sular

inc proceed" Bs
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on sp~»aq rese ~e, Load. sheddi"g and emer-encr ope a, '".g p~o

cpu es ~ The Flo» syst~ a e des'$»8 and. opera ek to al«ov

loss of the La"gest unit in th s at ~ithou" Loss o= Load. The

re@xi "ed spw~ i"q resene to acccmalish this is allocated among

svs ems on the basis o= un' size a d system peak Load. Dis -i-
bution of the sainn~q reserve allocation ~iM~~ an ''vidual
syst~ 's a ~ct 'on oZ area. prot~ion, unit availabil'y a d.

economy

cs ~

~he ZP~ svs ~w hac: responded in a "nodal manne~ folio~'"q ~D

n o T~~k v point Unit 3 ar. L0:08 a.m. By LO:L4 a.-. t'es
between clo isa a 4 the Southern Company haC been e-esMlish d

a P the f=ecuency returned to 60 E". The e were heavy iso=> o"

pcwe= in o Sou«& Florida. Zt vauld appea= that the system @as

stable.,Stabs'ty s udies a e unde b'av to veri ~ ~s. A

L0:24 a.m. ~s majo pave outage oc-=e6 as a result o a

second con~gener outage, loss of a major ope at'"g t=a scission
"e in add™'n to the loss of a major gene~-"'"q un'.

Providing su 'cient spi~~~ resene '" any area to cove„a
second conmqency outage is a matter of balancing cos- anc'. 'sk.
These fac=o"s must be dealt w'th bv Power Coor~ato s daily.
w~stallation of the System Con""ol Center '" Late L978 vill provide

the ability for secu ity analys's to mrove reliability.
until then it must be dealt with on a subjec-ive basis.

o%4eve~pl l

Studies to ~zanti~y c s" ve sus probability o= r'sk a e be'".q .

conc'.uc ed and ope a in@ pe.delines develops.
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ans&~ ss'n Pla

A longe ange alt~ a»'ve ta additiaraL spi"a='-.g = seme o-

dacha.e ccn~gency p a ec-'cn 's the s--e".g ~ening c "-a"session
t.es inta ""e east and scu"" laad a eas. An em+le o= t" s is
the Andvtac-.-=t. ayers 500 kV line. Carve s'ar o" this l'"e
f=ca 240 kV ta S00 kV was advanced i4=acx l979 to l977 ta inc ease

-el Bh l tv. Ac elerat on oP p ser. t-M:~ss ar. plans should

he eva'uatM and we'ghed aga'"st t'"e cast o» inc=eased sa~
eserve ta . eac" a deta a'"ed level oZ relic~'l'ty.

PZCO~~AZ ZQNS

1. TSQ Qperatians/General Engine~~ ~c - Cond,.c 'aves~ga"'an
and. eke recamda»'ons ta improve ope a»' pe~anance
o~ the "-t., Nye s-Banc"'40 kV L'ne.

2. Svs»~w Plarzwc/Svs ~w Pratec 'on/Gene~I, Encineerwe-
Conduct "eview o= cuba pzac-'ces ard designs relawg ta

high speM reclasiag o" " an~sian lines.

General En 'ne inc - Review cu en applicat cr c= =au'

pressu=e "elavs an au at a."~+o e~ ard gene ata= s"ep-up

t=ansfo~e s.. Xnvestigate ta dete~e al2. ins allations
a=e in con chanc

4. Power Resou=ces - Oet~~e optwcu set ings Za~ gas "u=hz."e

voltage regulators canside i g both gene ato

system .reliahili v. Coa dinat sett'gs w'h
pro¹c 'n a

Svstw Gperatians.
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«g4»

'V

c p Qc'~e RR ew e c ' gin 3o~se

ta t Leaeta» LauCerdaLe 240 kV'us voL @ca to t.'".e Svstm
Disaat& Of 'ce.

5. System Oaerz 'ons/Svst~w Plan"'~c - Conic studies to
'c~t'Zy cos ve sus benefit of c-ov=d'"p spin 'g =ese~e

fo second. cont'"fancies. =-s-ahJ'sh ope a~q procMu=as

Rccox ~~g > v ~

7.,S~s em P~~m'".er —Evan.uata accede ation or. "-rasa'ss on

expansic as an al.tmative to '=easM s=m ".~ = se~a.





0

~, ~

~ ~

rr>

~ 'I' ~ ILL'4 ~

~ ~

~ ~



kl ~ ~

Bk
~ =.

k ~"

Pica=aCXL

ass cw Ft hive - R n O'Qt22/1 in -=. -;~A~ ~ -""'
.. 4..i'~..=-''."""'

* i- 6" ~ 6
~ ~,k

Ndz +~M ~R)o
BsEQ-- A=-—

NOR c.

8:.QR:-

367 3
7'22 70$

899

Cum'~ 7'as

324 HO 3

BF:-GEE

1179 992
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Loss of Turks Natant S3 '='-'" "'" '-'-'" 10:08 a.m "

'eo

L~ae 4ange
gP'+a@ 5 OR:

50 cue 501 ia
~341 A

Qu& ce i~B5

350 3
J.604 A

475 A .%2 3

~ ~ 1 RO

bcS
5:--ORS

705

1010

'10
290 3~
562 A.~

:-. OR=

G~f . 1255

755
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1590 A S42 3
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2560 2590

1668 1000
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4735
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hc 0HZ~ CRAB~~~~ A L0-08 A'4

V~~ 16 1977

P~V"
UBI

CQ~CQS
BAT-

A~
LCM NQPM~

TP81
TV%2
M%3
M%4
=~04
FESS
PEOL

369
369
681
681
138
138
205

PE@2 205
P t3 368
P S4 '68

369
L85
681

0
0
0

90
0

368
0

328
L88
684

0
0
0

90
38

340
0

4L
0
0

0
0

28

5 QM

7-17. 77
RPC L2:302
BZC 2 002

%C I'QA
5 28 77

Sea~ Ieak A." BZP.

easi Leak.
Uqe

~as'522

1693 1668 69
'I

RV03t ZVe4
SLOL

273
273
809

273
273 „

751 754. Reasy c* ~" ~ au~.

1355 1297 1255

C 51~2
8!f03
Ki44

. F05

369
364
138
370
370

369
173

0
370

0

333
166

0
258

0

36
7

61

5-18-77
.ZC 2:QOP

I:002

23 P) far mes -w~c-.

1613. 912 757

138
369
772

8 106
369 339
772, 585

23
30

9

1279 182

'767 ', 5181, 4710

CSL
'FJK
QLK

27
338
676
612

24
310
676
561

0
0.
0
0

0
0
0
0

5-16-77

5-20-77

~ k2 m'~ aoc s~»
%IZ ~

base cn'y
%7 qe . 9=au"6 .

1653 1571

~ '420 6752 4710

Schec'Mech '-cer~ge ~ 0
Rcpec~C P~. a.a. peak» 5000
Veathe: NcsDy s~y "s~

anc'D4

=-as', 10 KZK.

Rec '-«cK Sc~~~~ Rese~ ~ 337
S~. p.a =eak was. 4442 MR.

~~sday. 8'" Ia 8Q's. La ~c Ia 70's.
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SfqJENCE OF BELAY iUIO CIALUIl O. t OPEAATIOIIS

EVIHF
va au~ m?m EBH

10 < OBAN Turkey Paint Unit llu. 3-

2 10<09t50AN I'urt Evorg)adds tlnlt Ha. 2

Tripp«4

3r lppod

Afthy
I.'LHk gala K

Oefuctlve type OFO au«I I fary relay ln Aeactay
Coolant Puap aotar clrcult brdaldr c«blclo

" caused y«actor trip.

Nanually. tlnlt had bosn synchronized ta the
systwe at 9t33ANo galley tripped duo tu
draw level.

3 10t 24AN Fc. Nydrs

Aanch

'ft. Nyors-Aanch 240LV

Ft, Nyors-Aanch 2rlaky

Oponod

Oponod

I'l, QI

e5 Cycles Ft.- Nyers ft. Nyors-Aanch 138kV Opened A,O,C,PP

5 t20 Cycles 'anch
6 s5) Cycles Nal aber

fti Nyers-Aanch 240kV Aeclased

Nalabar-Nlduay 240kV Na 1 Opanod ~

>55 Cyclda

8 S55$ Cycles

Nla4ay

plwalsus

Nlc4oy-Aanch 240kV
'l

c4ay-PI wuosus 138l V

Opened

Opened

A,O,PP,ll

h,O,CgPPgll
E

Opened O,C I 11

Ranch Pratt C Cgsltney-Itunch 240kV Op«nod A,ll

10 e78 Cycles Orchard

Bauch

Oraward-Aanch 130kV

Orchard-Aanch )38kV

Opened
A,C,PI'peno4

A,C,PP

9 f40 Cyclus pratt O Miltney pratt c Miltney-Aanch 240kV

Oruuard, NI4ay and Itlngllng asclllagralkt
'ecardedphase ca ground fault ~ I this tloe<-

Alngling asclllagrae Indlcatc4 O-Phase ta
ground fault. ft. Ilyers torulnal did nat
rocjaso bucauso aut-af-stop recluse blacking
relay was plcled up on load prior Ia fau)tls '»,

yfue assuued. ft. Nyors terminal did nac
reclose because af special clrcult tu ~ I)uu
rucluslng through check synchrunlxlng r'clay.. ;
unly, and duly shen line Is energlaod. Arej ~,
aasi af ft. Nyors ms aut of synchranlse.,->'. „
I dfaru check syncbranlsa relay cauld aperattl.=

Tlwe assual04 ~

~ ', 4

Out-uf-step rolay operated ta prevent
roc losing.

Out-af-stop relay oporated ta provont
rue los lng.

Aoclasod at s80 cyclos an4 tripped aga)q al
s89 cyclos, 3argots are for tm trips,,;;.

0

Out-uf-stop relay aporated ta prevent
ruc Ias Ing. 4~

Operat,lan af cane ane rolay prevented
rue losing.

Out-uf-step relays ap«rated ta prov«nt
yeclaslng at bush cersalnels .

0 ds

~ H ~ I I ~
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EVEHT

Jl~ 'lK
Un4u»«s Hart»an

CU

tlart»'-Htdway 69k V

hflA'y
J~ltlk u g A

Opened Kvno ILcparted . Opvratluns based an supervisory control
cia putor printout.

12 Un4v»«s

13 <80 Cyclus

Hart»an

1'lL««vs us

tlart»an-ttt&ay 69l V

lllc4ay-Ptu«»sus 138AV

Roclased

Roc lased

15 <86) Cyclos

16 e89 Cycles

Rl vie ra

tt I J4ay

14 <82) Cyclos Atvtora

Ranch-Alvlora 138kV }ta, 3

Htc4ay-Ptuuasus 1)8l V

Oponed

Oponed

Ranch-Rtvlora l)6kV Ha, 2 'pened A,C,ll

~ ,C,ll

Agg,C,PP

17 . e91) Cycles

18 1 115 Cyclos

ptuuasus

Ranch

Ranch.

Hta4ay ptu»asus 138kV

Ranch-Rlvlora 138kV Ha, 1

ltanch-Most Pat» Reach l)8k/

Opened Seo ..vent Ka. 8

Opened

Opened

h,g,C, l)
C,PP,ll

19 , e133 Cycles Reacts Ranch-M st pel 6 ach 138lV Roclased

20 . e)46) Cycles Ranch Aanch-Mast Pal» Reach l)6IV Opened

Most,pat» Oeach Ranch-Most Pel» Roach ) 36l V Opened

Soo Event Ha. 18

h,A,C,PP,l)

ll
I

el95 Cycles ltanch ft. Hyors-ttanch 240l V Opened CP

tl60 Cyclos

l) r.Un4~n

ltt cU»4«»«1

l5 cUul noun

26 cUukiv»«s

St, Lucl~ .

part Evorglados

purl Everglades

Turkey paint

Turkey Paint

Unit Ku. 1

Unit Ha. 1

Unit Ka. )

Unit Ha. 1

Unit tta. 2

Trtppod

Tripped 'f
Tripped Uf

'Tripped UF

Tripped Lou Aoartng
Oll f'ros;uro

J

cE«act ttw« thoso units tripped ls not known, but It can bo assu»cd that
undvrfr«Jtuvncy trtps occurred about 12 svconds aftor Event Ha. 9. Turkey
t'ulnt Unit ltu. 2 tripp«d sawott»o lator.

)argute far tua trips.

Aeclasod at sl)) cycles and tripped agatn
~ t sl46) cyclos.'argets are far t~ trt~s,
hssauue sano ano rolay operated an second -!.
trip stnce tts aperatton bluet s rectastqtf>''-

v ~ J

J

~ rr

grauard usclltograph recorded photo ta j;,"
ground fault ~

ttanua I t y
*

/

„~ J~1

'>"i >j
J

Underfroquency relays operated but one lhggy
clrcult broakor felled ta trip bacausp )ufl;-
aut rolay cuntact felled ta» ko up... t-~g

'A~.,"r(

~ -,

(; ~J'r'
.s

'J-

~ J,„~

~ IJ J I I I ~
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EVERT

II<<<

2 j cU<jk<vtj<n

28 IR»0hII

29 «45 Cycloa

)0 «48 Cycloa

)l ~ «6) Cyclsa

32 «2l Suconds

3) 12<0)PH

Rlvlsrs

hanch

Ranch

hlvlora

Alvlore

Itlvlura

hndy t uj<n

)tt «)) Cyclos Fc. Hyera

Ft. Hyera

Itanch

)5 f5) Cycloa Aanch

36 «)) Cycloa - Halebar

Halabar

Hld jay

IIIdl<ay

37 «82 Cyc los liar t«an

38 «94 Cyctaa HI~ay

Unit Hui 3

lanch-Alvlara l)8kV Hu. 1

Ranch-Rlvler« 1)8kV Hu. 1

Ranch-Alvlora 1)SkV Ho. 1

Ranch-Rlvlora l)8lg Hu. 1

Unit Hu. 4

500/240IV hutu Trans hank

ft, Hyors-Ranch 240kV

ft. Hyara-bench 138ky

Fc. tlyora-hanch 138ky

fan Hyora-Aanch 138kV

Halabar-Hl<k<ay 240kV'Ha, 1

Halebar-HI<kjay 240IV Hu, g

Halabar-Hid~ay 240IV Hu. 1

tlalal ar-HI&ay 240kV Hu, 2

Harl<440-HI&ay 69hV

Ha)aber-IIId~ay 240IV Ho, 1

AEthy
Ij<L)IB

Trfppj 4

C lusod

Opened

Opened

. Rsclosud

Eso Fvunt Hu. )T

h<C)i'P

OI)s«<u<I

Opened

Opene4

Ascluso4

Opene4

Opened

Opene4

Opened

Opened

hscluae4

hjhlC4PI',S,C,PP

h, 0, lt
A)C,PI',2l

h)0)PI',ll

h, II,1l

Trlppe4

Trlppe4 FPA h-fhaso

AK

Hanuat ly

Halo<<4 I Iy

Its<N<4 I Iy
I ~

Over-senal t I vs fault prassuro rolay opsrate4 «..s.
lhcn cuolfllg oil p<u<spa l<sro star teds Ibis
upunsd )hs hndyto«< Orange River 500ky line.

Oul-of stop relay blocked rcclualng.

lactose thruuipj check synchronlatng.

~,)44 ~,

s
* ~

i ~lt::.=l„stis

-/ t
':i,'.,'ct.',

~

i

Reason fur failure uf ouc-of-step relay Iq
bluck rlctoslnsd lies i<st bosn duter<alncd.

3<J «<I6j Cycles tll<kjey Halabsr.HI 4<jay 240kV Ho. 2 Aecluso4 Rusaun fur falluro of out-of-stop relay cu
blucl rcclualng has <lut bosn deter«lnsd.

- "I,

40 «SS Cycloa llart«an liars«an.HI<k<sy 69kV

> Exact tissu this unlc tripped la nut knu«n,
but lt ljas uff prior tu Event Hu. 28.

Rscloaod

s;:Cr)
-:-' t.*

,'-< OA)

L< ~

~ +s <ss I l j
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Sm~msv OZ ~~S
OP

ZÃZ WRUPT:OH ANQ B:"STORKS:QN
OP Sc~VZC=

16, 1.977

0-

LO:08

LO:Lo

10:14

10: 24

10: 24

LO:24:04

~A: 27

'O:27:34
10:30

10'.36

10:39

Tu=kev Point Unit 3 " ac or "—ip.
Por Every~des Unit 2 " peC.

Zr~ency restored, to 60Ez.

i've s-Ranch 240kV L~ t=ipaec.-

Svs w sepa at'on-

St. Tucie Un.t 1 t= paM.

La3elle pz.eked ug from;t. ve s.
!

8'dray-PLamosus aicked up ~ca Y''av.
R'vie a Un'ts 3 ance 4 ewer hem se r'ce-

Port Eve glades GT's cn Line from hlack s ~~.

Breakers closed a 8'dvav to ene c'e sos o~

10:45

10: 49,

10: 49

10:50

10:50

10.56

10:57

the t=ansa'ssion scum o Ranch to Ar.dy own-

Z,auderdale - Po~ Eve plades-

Port Everglades GT's t='@pm ~ram ove Load.

Por Everglades GT's s a

Ft. Bye s - Ranch 240kV'iec.

Vt. Hyers - Ranch 138kV tiers t4w.
Eauderdale L38kV GT's on Line om black sta t.
The Ranch - R'v.e a =1 l.38kV Line ene~ z ".
to pick up the Ranch -''vie=a Load. a=ca.

Orance Rive - Andytom 500kV ene ='d and

tied
Laude dale 240kV GT's on Line.





~ ~ 1 ~

Pi~a 7
,Papa 2 oS 5

11: 03.

11:07

:67

1i 10

ll:LL.

11: 17

Par= =ver-1 des GT's "- peed, ~=am

on sys m
R'v. era Un'" 4 on 1'-e

Pom Eve glades GT' back on Lme.

vLara Uni 3 on Li~a

Lauder~~e - Dad.a $ 2 240kV''"e anargized-

Dada - Turkav Pont )2 240kV line anar„-izaak.

Nude<ale en" o< Laude CaL - Dade i2 - 240kV

11: 18

11: 22

LL:27

LL:

31'aec,
Lauderdale G'2' t=igaad., - sw.'c."mq on system

The Plumosus - 3 v'era 138k'™es energized.

Laude ~e - Dade 02 240kV 1'"a anC Dada T" kay

Po&t »2 240k% Line e a pizaC "=om Mucla~la.
Lauderdale GT's back on line
Turkey Point - clack'1 240RV 1' ener~iz

Z=om Tu kev Pain

11: 33 Plaaam' F~ami. ~2 240kV cable ene =ized "rom

LL:38

11: 39

U.: 41

LL:43

LL:46

F LiL+am

The Ranch - Browa=" 138kV Line e"e «ized

Graynolds - Lauderdale OL 138kVline ene «iz~
@=em Lauderdale to pick up ent'~a Qraynolds ara

transcQ.s sion.

Grevnolds end oz G"aynolds - Laude=c'ala ~1 138kV

line oneness.

The Miami --Railway - Lit >a Rive- 138kV lines

energy ze

The Laude«da' - Lit 'a Rive 138kV 1'"a

ener,c. zed..





a ~ ~ ~ c isa 7,
Pace 3 of 5

1': 47
l"

The'avis, —Cu La;—.South 'M ~!"L38kV ~ s

11: 47

LL:48

11:51

LL:51

12:03

ene
«i=ed.'ha

Dada - Lit 'a Rive ~L 138kV Line enerqi

The Laude "aLe - Grat ~y - Dada 138kV L'~es

energized

The Laude "ale - Graynolds 02 138kV 1'ra enerc'a
to pick up tha Greynolm a aa.

he Dace - >'ttle R've» ~~3 138kV ''"a ena =i@ac;.
'ha

Dac?e - Lit 'e Rive -.2 138kV L'" enar~i"

A3~ t=ws~sion Lines and dist=ibu"'on suhsta 'ons

energize%. Dist=ihu 'on faec'a s we e ha'"g e"e

0'2:03
12:

03'2:

06

@ized as rapid1y as increasing pena ation and ~:"a

loadinqs vould pa~t.
System load was 3408 NR.

'Andy ova 500-240kV autot=ms=oem s ~='pgad.

Second system sepa=ation.

The Po~ EvercFLadas buses s ippac.

12-'10

12:'1

12 11

L2:M

12: 13

12 16

12: 16

12: 16

12: L9

The R'v.'e a Plant 138kV hus s —ipped.

The Midway L38kV hus st=ipped.

The Por Zve~qm~ das GT's ar 1'"e.

The Mian'38kV hus st=ipped;

Por Everglades - Hollywood 138kV Line ener~izac?.

Port, Everglades - 'Por 138kV ener™ "ad.

The Ranch 138kV bus stripped.

Lauderdale GT's ras artad.

The Pt. Myers - Ranch 240 ene size>; picnic up

transaissi'on frcm.Mala'"a= w T.aud r"a.'a. Tha

Halaha= - Midway aLso closed.





~ \

Fige e
7'age4 o

12.55

L2:57

13:00

13:08

13: 08

PLuaasus. bus st=ippe6 .....
4 ~

'I'iviera-.PL~csus L 138kV'nergy'„-~

Rivi~ a - PLumasus ~2 L38kV enercizeQ.

~<am'each 69kV t=arxw ssion, ene

Ranch - Yamata - B c~ar~ ~38kV t=ansm'ssion

energy iz cL o
~ ~

13. 12 e

13: 12

L3: L3

L3: L3

L3: 16

Orange R'ver - Andy c~a 500kV tied "'zest..

~mam' ~~ke~ - Li"='e River L38kV ener-.ze>.

Dacie - Z't 'e R.ve 02 L38kV energize.
Dade —A'rt 138kV ene g'zed..

Z~ +Lr„- R'ver - Leman City 138kV energize..

13: 16

13:L7
'3:

22

13: 22

13:23 .

13: 24

13: 28

13: 29

13: 29

13:30

13: 30

13: 32

13: 34

13: 35

Flagman - Coccnu |"rove 138kV ene c ze> .

H'Pvav - PL~~ sus 138kV ene sized..

Ranch - Pt; Mye s L38kV energized..

Dace - Little Rive i3 138kV energize.
Ranch —Browa"6 138kV ene qizM.
Lauce~wle. - Lit~le R've= '38kV energized.

Srcwa - —La<e~~~ )2 138kV ene 'c ec.

Laude~ale - Grey aLN - L-ch C=e W - Viomanfy

138kV Lines ener>ize>.

Briar" - LaudeMa' ~ L 138kV enerc-'ed..

Eallywocd. energize,.

?Qdvay - Ear~nan -.Res 69kV ene =.'ed..

,Zaude Bale - Eall~co~ 138kV'ne „-ize>.

Kiam' ~'-ama" 69kV ene qizM.

Briar" —Oakland, Pa k - c™t. Lauderdale L38kV

L3:37

enerpi zH
Laud.e=dale Uni.t 4 on line.





. L4:00

14 01

14: 01

14: 02

14:02

14 04

14:05

14: 10

14: 13.

14: 21

14: 21

Fichu e 7
Page 5 o~ 5

~, ~t
h

': Eaude~al'a '-",,,'GoMen,Glades;:L'38kV ene ~ 'zed ", '; .

Davis - Goads L'38RV ene j'red;:" '"
Eaude="a e - Grat'~v =1 138kV e~4"- =ed.

Dave -.'Cu~>e —South Ram'38K%' e - zed.

Dav~ - FLarida Ci y >2 L38kV e er~i" d.

Rivie a Unit 3 on 1'"e.
Gra~gay - Golden Glades L38RV ene qi" d.

t

FLorida City — Princeton ene ~i"ed.

Tu key Paint U":t L cn Li e.

crude da~e Uni 5 an L~e.
Par Eve~=lades Uni 2 cn m~ "e.

14:37

''4:45
15: 28

17:55

21:18

21:58

Part:Eve glades Unit 3 an Line.

'iviera Unit 4 on Line.
- Tu-Bey Pawt Unit 2 an Line.

Par~,Everglades Unit L on Lizxe.

Tu=key Painh Uni 3 cn ~e.
\

St. X,uc'e Unit 1. or. Me.
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FLORI'OA POWc.R '& LIGHT CRlPANY
OPERATING R6CORO OF CERTAIN

NSHISSICN LINES
JANUARY ~. >+76 HRU NAY ~ 5. ~o7?

Ft. Ayers - Lauderdale 243kV Line
W

5/&76 Lightning caused A Phase to ground faul . Ft. i'ayers terminal
reclosed success",ul ly high-speed. Lauderdale t rmiaal was
closed manually one- minute lat r.

Pt. Ayers - Rag& 2LOkV Line

2/9/76

5/25/76

C-Phase to ground faul-., causa unk.".n.n.
successful ly high speed.

C-Phase to ground faul t, cause unknown.
sucmfuI I y hi gh-speed.

Both t rminals reclosed

Both terminals reclosed

6/L7/76 B-Phase to gr und fault, cause unknown.
successful ly h:. ™h-sp~.

Both terminals reclosed

6/20/76 A-Phase to gr nd fault, cause unky'.
successfully high-speed.

Bo-..h t rminals reciosed

8/8/76 A-Phase to ground fault, cause unkncwn.
success&slly high-speed.

Both terminal 5 reclosed

O/7/76

6/76

Buzzard caused A 'Phase to ground fault.
suc=essful ly hi ghmpeed.

A-Phase to g~nd fault, cause unknown.
success-.ui ly high spW.

Both terminals reclosed

Both t rminals reclosec

'~1't 1~76
(8:OOPA) A-Phase to ground faul t, cause unk~.

successfully high-speed

~71 ~i/76
(8:37&1) A-Phase to ground faul t, cause unkncwn-

successful ly high»speed.

Mi'6/76 -'A-Phase to ground faul t, cause unkncwn.
successfully high-speed.

Both terminals reclosed

Boch t rminals reclosad

Both t rminals reclosed

9/76 A"Phase to ground faul tf cause unknown.
success fu I Iy hi gh-speed.

Both terminals reclosed
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FL'QRi OA"PCM&"-WL'fGHT'C'lPANY'= "." <.'"-"~

OPBA71HG ReCORD OF C~RTAlH"'-'"'"
TRANSklSStQN LlNH

JAHUARY > . ~ e76 THRU HAY . '<77

FxgT' 1~
Page 2 az. 4

\
Ft. kvers - Ranch 240kV Line (Cont'd)

20/76

~7/76

C-Phase tc grcund fault, cause unknown.
maaual ly cne-hal f mi nut later.

A-Phase tc ground fault, ca~se unknown.
successful

1 y high-speed.

Bath t rmiaals closed

Bath terminals reclosed.

L4/76 S-Phase to'ground fault, cause unknown. Ft. Myers termina,i
reclosed sucasful ly high-speed. Rane.'". t rminal c)ased maaual lyon~arter minute later .

~e/76

~~ZO/76

C-Phase tc gr unct. fault, cause unknown.
successfui ly high-speed..

C-Phase tc gro~:nd fault, cause unknown.
reciased suc"essfully high»spe d. Ranch
three~arters minute lat ! .

Sath terminals reclosad

'I

Ft. Myers terminal
t rhinal closed manually

~~25/76
(2:Q>FH) 'S Phase to C-Phase fault, cause unknown. Gath t rminals closed

manually cne-half minute later.

25/76
(2:~3') C-Phase tc ground fault, cause unkrewn. Goth - rminals reclcsed

suc=ess. ul 1 y hi gh~ peM.

28/77

A-Phasa tc C-Phase raul,t, muse unknown. Goth terminals r eclcsed,
h 1 gh-speed.

Cane burning under the line caused a C-Phase to ground fault.
ft. Myers terminal reclcsed suc" ssful ly highmp~ and Ranch
terminal was closed manually one-half second lat r..

L'29/77 'ane burning under the line causecl C-Phase a ground rault.
Ft. Myers terminal closed manually on~al f minute lat r and
Ranch terminal closed manual ly thre~uart rs minute later.

~ 2/8/77 C-Phase. to ground fault, cause unknown. Ft. Myers terminal
reclcsed. surpass.ul ly high-speed. Ranch terminal closed manually
one-quar- r minute later.

3/~8/77 C-Phase tc ground fault, cause unknown.
successfully high-speed.

Goth terminals reclosed.

Ft; kvers - Ranch ~=~8kV Line

4/8/76 A-Phase to ground fault, cause unknown. Goth terminals reclcsed
successful 1 y.





FLORl QA PCMhR. 4- LlQfi CCMPANY

P'gtz=~ 13.
Papa 3 o 4

',"".:;,;", OPERATING'KORO. OF CrKYAlR""--'- TRANQllSS 1 CN"I;1HKZ~:j;".: ";, . - -;- ."".:,', „-.=',~-.;-',- —",":~ -,.'..!,;='.=-;;-
JAuUARY ~. ~o76 V~RU

Ft. Hvcrs - Ranch ~ SkV Line f'Cant'd)

3/76 B-Phase to ground faul t, cause unknown. Both terminals reclosed.
successful

ly hi gn-speed.

Cane burning under the li'ne caused thre=pnase fault. Ft. Myers
and. Ranch terminals closed manually one minute and three "quar"eg
minutes later respectively.

&~77 C-Phase to gr unct raul t, cause unknown. Both t rminals closed
manually on~alf minute lat r;

ZJ27/77 B-Phase. to C-Phase Paul t, cause unknown. Ft. Myers and Ranch
terminals closed manual ly on~air minute and one-quarter minut
later respectively.

~D28/(7

2/28/77.

C-rhase to ground fault, cause unkncwn. Both terminals reclosed
suc=essf u 1 ly.

C-Phase to ground fault, caused by failure of potential devic at
Ran& terminal. Both terminais closed manuai ly one«half minut
1 ater.'

ndiantown Hicwav 243kV Linc

No operations

Indiantmn - Prat- r >jitney 2%kV Line

~ Ho operations

Midway - Prat~ E Mhitnev 24dkV Line

9/2S/77 C-Phase to ground fault, cause unkncwn. Both terminals reclosed
successful 1 y high-speed.

~'+/77 C-Phase to'ground Fault, cause unknown. Pratt 4 Whitney terminal
reclosed successful ly hi ghmp~. Midway terminal closed manual ly
thirty fcur minutes later.

Pratt E 4'hitncv - Ranch No. 240kV Line

2/~ 7//6 B-Phase to ground fault, cause unkncwn.
succ ssfully hich-spe=d.

Both t rminais reclosed
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';" ""'P CRI OA"'PMEW 5'.t;I GHT-"COMPANY'"'"
OPERATING REC5RO OF C-RTAIN

TRANSHI SK I CN I INKS
JANUARY ~ . > a7a i riRU l4AY . a77

Prat- 6 Mhi tnev - Ranch Na. 2 24k'C Line

No aperaticns

Hidway - Ranch 2&k'C Line
(Faraterly Hidway - Prat P 'whitney Na'. 2 and
Pra-. 8 'Af tnev - Ran& Na.

No aaeratians.
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