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INTRODUCTION ' h ,

. ”

Florida Power & Licht Ccmpany exgeriasnced a major outage on May

16, 1977 that soandaé Sxom Fit. Pilerce scuihwazd along 'the Zast
Coast 4o the Florida.Keys. ’

Zigh speed oscillogzaph racazds, sacsrding chaxts ané othar data

. have heen examined in awdar to recanstsuct the saguence of evan ntg

»

that oczurzad. Thkis repor: documents the secuencg o evenss, anc‘.

rec"mends carzactive measu..es and fuzthex sysi=sc studies. .

. ’
. .

STeMARY ’ S

. C ]At l0: 24 a.z. the Th. Myers-Ranch 240 kV Line, caxxying apprsxizaczaly
@ QG““\ 420 MW, tzipped due to a pha.sa-t: =ouné fault. The eést. and south

', .- areas of the FPL system (See ..:.gc_e 1) becama senazat e the

. "
l

portk and west areas when three 240 kV.ané saven 138 kV lines ra-
. layeé sef..:uent:'."a.’.ly‘due to instability. This §pii‘.: of the tzans-—
‘missien system resulted in the St. Lucia Plant of the east azea
heing tied only s the no:t.‘:.a.n:’. the Riviera Blant being islanded’

alodg with a portion of the east axea load. .

. . ’recmency in the :.so’a.ted araa d_onped' rapidly with """'«:ev Beint

Um." 1 a:‘.d 2‘, anc‘. Pors Everglacdes Units l and 3 gase..at...g 1003 W

to supnly 2957 MW of locad (See Figuxes 1 and 2). As the fracuancy

. c’.e"'l.ned, u.nciez:: ecx..encv "elays shed aoc-ox..zr.ate’y 1544 MW in skaps’

beginniag at 59 2 8z andé cont.:.nu:..ng tn..ouch S7. 1. Ez. _ The. lcad

gene::at:'.on imbalance cont.:.nued ancé the f£zascuency d..onced to a

— *

‘ \'\;; minizmum value of 48 Ez (See Figuwe 3). Tuskey Soint 'Unit L ang

.
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Dozt Evergzlades Un;tahl,and.3 we: .t.ipééé bv~one.a: en o ';%" .

- mg,m z\:«\.\\’v‘.‘-‘ﬁ»ﬁ p-...\ }\ Som ng‘, ,;‘;4;: \39,.'. .;-u‘\ {,-—g: b2 """‘:&"‘-"4‘\“' .:;\. Al % :‘:r:; Y %'3’3:"? m !1..:' f-
h ] . by .: :'.:_'*'—'-“"40-1» ) ::"
generatox uzde: weouency-on at ~ien set' 37.0° w::h;a.lz.:cx i "_?\h

seconé delay. Tuckey Point Unit, 2 was. txipped by a aea:i.g oil S

lcw pressuze signal. . . :

Appreximataly foux seconds alftar 10:24 a.m. St. Lecie Orit 1 was

teipped manually following a load zajection éue to high Zrecguency.

_ Priox to this time the St. Lucie Cpexator had z=zorted low systenm

voltage, anc excassive resactive and armature curTant on.the unik,

The Riviera units wera <arsving. approximately- 532 MW priox ta

sepaxation of the system and wezs isolated into an area with 10S
My of loagd. exr six minutes, the operatkor cpened the genszatox
0il cizeuit breakers due to operating problems.

Tha‘cutaga then extanced ::dm Ft. Pierce to the Flozxida Reys and - .
atffect=d apcrcx_nat ly 1,306,000 custsmers. Se:vice was rasitgzad

to. alzost 2ll. customezs. by 3:00 p.m. .

~ . -

The east and south arsas had bean importing apsToximately 1140 M9 .

© just pricr to- the system split due to the earliexr Zfoxced outage ;

of Turkey Point Gnis 3 at 10:08 a.m. This ceneracicn loss o 684

MW haé isolated Peniasular Florida but the comiined spimning

resezve of the Florida Systems had been sufficient ta cover tie

- .loss and arrest the fraquency decline at 33.59 Ez.. At 10:14 a.m.’

Peninsular Florida had bean tied back %0 ‘the systems to the north.
See Tiguzes 4 and 5 fax details of inter-aresa flcws, tie £lcws, lcads,

genezation and spinning resexve. N
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Loss of Tuxkav Doint Unik 3 . . .

DESCRZI

At 10:08 a.m., May k6, 1877 Tuzkey °o_a* Unit 3 expexiencad a

reactor angd tuzhine t:i; as a result of a false relay opexaticn.
c“at*e:'“g cantaces in a sensing relay in a reactar coolans pu=g
breake. monitor cis CL_t gave falsa indication @f the loss of a

reactax ccolant pumn. Turkay Point Unit 3 was gene.a**-g 684 W

.

at tke tizme of the tziz. Peninsular “l ida - bec amg isolatzsd fxom,

+

systems ~o the no=th. when “lcr-da Pewex Co*pc:at;on s SLwanea-
Archex 230 kv l_ne, two Fi. Wh;te~1~g’_s 1lS kV lines, and ©

hh.b_.uas;e_ 65 kV line :ﬂlaved secuentially due to Lusbabi livy.

Tae: £raquency dxopped ta $5.59 Hz whera tiaa decline was arzasted

» -

as a resulk. of governmor resgomse. . . ‘ . .

%
»
-

The system Power Ccordinator attempted =0 ordexr gas turzbines

sta:tsé at Te. kye:sj?lant. .The generxaitasrs in Peninsulax Tlox=i

]
becan .c pzck up the freguency and at 10:14 a.m. the north-sguihk

lines wezxe :=-°s5ab1.shed ané the fxecuency retuzned &2 60 Ez. It

was dlsccve:ed that the ordsx to stazx:t Ft. Myvers gas tuxbines had

nct_béen racaived., They wé:e again oxdsred to be brought or line

' and'loéded. In‘tﬁe mean~'-e Port Zverglades Unit 2 which haé hean

synchronized to the svstem at’ 9:33 a.xm. tripped off line caxrying

38 MW due to lcw dmum level.’ Tramsmission voltage in the Miami .

”

azea was appToximataly 393% of normal. ‘ L.

Y
- .

The St. Luc_e-opera~o- Teported lcw system voltage, excassive

" reactive on the unit and excassive amzatuze curzect.. The unit was

v

cperating in excess of its rated capacity of 1000 &VA. Reliesf was

»

needed or the unit would have to be ramoved f£xeom servica. System
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voltage had d:~*ned*t=A230ukvﬁ::cnﬂax-o:=a7fo‘“238 kV‘i Reac*‘vé&;;,

T - '. RN .ﬂ’a h)}b"‘l “e-‘»
4 v [T

lcading was 700 MVARS. Armasuse curwant was 27,000 am s on a. |

maxinum rating of 26,009. The-Disgatche:‘was again nowilied Ddus

°

could not e ve the problen. he Opexaticnrs Supervisor then
“instzucted the Operxasor &2 reducs velitage t3 protscs the unis.

Svstem voltage at St. Lucie fell ts 219 kV. Reactive loading was

reducsé to 550 MVARS. - N .

»
-

The Scuther:n Division Disna~~ exr was ordared ta switzh on all sub-
statior cacacitors. The Ncrthe:n Divisien D's-a~—“e. was oxderad

to raise the voliage in the gx sva.d axea as much as possibls.

"

(, _An attempt was mads to- start gas tuwrbizes at Laudexdale and 2ozt

+ Evarglades from the Power Coordinakor's Conizcl Consgla. None

.

staxted at Port Everglades. Thwee gas tusbines were staswed lccally

at Lauderdals, khut failed £a 'synchzonize due to low voliage.

-
. 2 .

.
B .

Loss éf the T, Myars-Ranch 240 kV Line

.
. > . . .

At 10:24 a.m. the Ft. vye.s-qanca 240 kv l ne ralayed due €3 2
phase-to-gzsund fault. Just prior to this relay acticn tle line

was ca —:vbag anczox.mat y'420 MW . Tne loss of the Ft. Myers-Ranch

240 kV line :esu. ed in “u:*“ inc a in flcw: soush £xz
Malzbax. This pcwer swing résulted in tha sepaxation of the eas:

aad south arsas fxcm the remainder of the system. at 18:24 a.n. (Sea

Tiguze 1) .-“e secuance of *e-ay ané breakeax oce*at;ons is czve“

& .
: . a

iz Figuze 6. : R .
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The St. Lucis Un;l.l load'snxkad«f 4337SGiKW'ta 850'%W‘justfn::c:ﬁﬁ
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to the strans=issicen l;~e~sapa:at.on scu.h of the St. Luciz 3lant.

The Srecuency than went high when tha tzarsamission lines cgened

v-‘

to the south, Governcx acticn daczeased the load rapidly. Appraxi-~

mataly foux sacsnds later,. St. Lucie Unit 1 reactsr was trigzad

manually ‘ol.ow;ng load rejection to about 100 MW. The Riviaxa
units wera cazzying approximately 532 MY priaox to the separation

oﬁ the systam. Riviera Uni;s 3 and 4 Yecame "islanded” wich 105
Mwlaf'lbad. The boilex firas were lost due t3 a master fuel tzi
en the léad‘rejecticn. Thé frecuency was akave 62 Ez and was. bein
lowerad by =he operatax. Afte: anout ‘6 minutes the ope:at::-opened

the ganarzaior 0il cixcuilt hreakers. manually dee ta £recuency in-

stability when the uaits went abaove 62 Ez a second time. The units

«
-

carzied their awn auxiliaries. o

»

The Zzacuency in éhe'rezaininé affectac a:ealgfc:eased‘:zpidly'due
to Tuzkey °o t Uni=s l and 2 and Por:t Eve:gl;des Gnité 1 and 3
with 1003 MW o genaration heing lafi &tz se:véﬂa;pﬁcxi:ately 2957
M7 of load (See Figures 2‘and 3). As the frecuency dxopped, unde;-
fzecrency relays shed app:oxizgtely 1544 % in s=ages between 359.2

az ané 57 1 Ez. Load shedding was ccmpleted at approximately 2-1/2

seconds at wh.ch time frecuency was 56.3 Hz. The load and gemeration

imbalanca‘ccntinued ané the frequency E:opped.to 2 lecw of 49 Bz in

-

approximataly § saconds. Port Everglades Gnits 1 and 3 and Tuzkay

Point Crpit 1L were twipved by operation of genexator undsrizscuency

. -
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protacticn set at 57.0 ¥z withi'all z*3acang’ celaV““r"‘ecuenCV'was-—~~e;
T SRt S

$3.8 Ez. Tuxkay Point Unit 2 was t=ipped wikk.low bea:;nq“o

'
H
-
¥

2

pressuse signal as the turhine speed decreased. " Undarifrzecusncy

relays operatad, but one 240 kV oil cizzuit brsaker Falilad to &=i

when the lsock-cus relay contacts falled &0 make uzm. See Tigurs 7

sgsttd

a

- and 8 foxr 2 summazy o events and sunmmary o plant performancs

duzing the distuxbanca.

In the -smainder of tha system, zcrth and west 9f =he splie, £xecuancy

inczeased &0 akeove normal bus :acove:ed to 6Q@°Ez as the Florida

Dowe. ties to the nortk vere :=~°s tablished., The remaining system

load was 1538 My and ceneration was. 1798 MW. det exgors was 240 My

. ( Thvuntil sc::edt.led interghange was ra=-esitablished.

-

INIPTAL, SERVICE Q.S”ORAT’ON .

The Power Cocxdinatoxs pxodceaded t3 identify the asiected :aa and
recannect the systam, Restoration preceaded Ixcm the noxth bv
enexrgizing the 240 kV transmission l.nes ta 'the scut:. At 12:03 )

p.n. the total systam load was 3408 MW with 3318 MW of gexexation

»

and 90 MW of impor:t from neighbozring uvetilities.

Loss- of the Andvtown-Orance River S00 k¥ Lin

At 12:03 n.m. the fault pressuze rslay on &he "A" phase 500-240 kV

autotsansiormer at Andytawn operated incorzectly when the auxiliaxy

cooling pumzs. were started., Approximately 632 MWW were heing cazziad

onr the 500 kV c}rcu t when the txip was initiasad. See ?igu:a 9 Zox

~ " load, generaztion, ané inter-avea flow data. This initiatad a power

. '-/swing, whick resulted in the separxation of the east and south areas

¢
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.~, Theza was no sig:if
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" of 4710 MW

‘Turkey Poine Unis 3 &iswusbance,
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at Ft. Myers and Malabar. Sea Figuws 10 for the araa aZfacua S

Generaticn in the aifactad avraa, csnéisting o gas tuxbizes and
Riviera UOnits 3 and 4, was lost. | ‘ : )

B . ’ .
SERVICT RESTORATION . o ' :
The affected ?:ea'waé cuickly icdentified and;immediat; restoration :
proc=eded from the norxth. Gas tuwbines cuickly picked up isalatad

K

the systam. Start-up pcocwez was

arzeas and wers rasyachxonized .witz
provided &z the stean uzits zapidly from the rastored 240 k¥ svstam.

P .
* ., " "

Sexrvica was :esto:eé.to all but a Zew isclated axruas by 3:00 n.z=. -

’c= = damage to generxating ecuizment.’ AlLl uniss

»

weze ratuzs '*s sexvice during the dav.

. - - 4 . < -

SYSTEM CONDITIONS ‘ e ‘ . .

.
¢

Prioxr to the disturbancs, the svstenm load was 4660 MW with generation

. .

PR . v - A . .
Tha svsfﬂm“sniﬂﬁirc reserve was 400 MW with 'an addiiional

. 1022 MW of available steam resexve and _571 MW of fast stazt com~
bustion turbines and diesels. All lixe flows wera well within limisks,

Area load and generation daiz is given in Figuve 4 Ec: the lcss ct '

 Figuze 2 Zoxr the loss of the F&.

Myers-~Ranch 240 kV Line, and Figuze § ZSor the loss of the Andytcwn

the unit loading and

.

Orange River 500 kV Line. .Figuwe § gives

reservas at priox

' )

to any distuzbancas. . '

.".é :08 a.x.
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. esncucted. A aumbex’of specilic itams whaichk

develop recommendations. for improvement.
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"A detailed reviaw .ané analysis of the events pxior £ =has dise '

tuchance anéd the subkseguent restoraticn of sexvice has heen

do

be of lesser’ conseguence, togather coats zibuted ta the distuzbance

ar hinderad restorasion.

Ft. Mvews—Ranch 240 %V Line : .

The Tt. Myexs-Rinck 240 kV lize along with the ©t. Myers-Ranch !

138 kV line and the Andytcwn-Orangs River 541 k¥ lize ﬁ:e tha

thrag transmission Lias betwean tha east and scutkh awreas and tha

wast ccask., The dis*“*hance was toiggexad by a temporary phasae-

to~gzound fault on B phasg while the line was loaded t3 appzoxi-

- v <

mately thezrmal pating,

"

= »

Examinaticn oh the o~ erating recs-.s o‘ cexvtain cxitical tzans-
missicn lizes (Se= cxgu:= 1) i“n;ﬂ’*cs .this l me kas had 23
actions since Januaxy 1L, 1976. OF these relay actions, 20 wexe
o cakacwn origiz. A cosncezxted effoxt is being made =3 determine

the raascn for the poor gperatizg record of £iis line and &2

Reclosiag Bractices ‘ . :

Studias - of high speed *aclos;ng vractices  Sollowis ng erior distuy~

pances hava-shéwn the dange: of nich s ueed.reclos ing ‘ollow
stability ‘swings. ' FPL has added ralay equipment €3 sense ous=~of-

stap conditions in order to block reclosing following t=ip -dus

to power swings. .
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Although twziswing o
by a phase-ts-gzound fault, the blocking relay at Ft. Myers. was

.made up due to the heavy line loading inhibiting kigh sgeed ra-—

claosing. The Ranch taiminal reclosed. After abcut threa saczsnés,

4

I

* ghe Ranch terminal again trisped dus £2 a 3 phasa-ta-gzsuné fault,
and locked out. It is unkncown whether successiul high szeed

reclesing woGlé have praventad system saparaticn, but a reviaw

of reclosing pragiicss undar prasent systen csndiiicns has bean

initiatac.

Fault Brassura Ralays g - .

FTauls pressuzas ralays arse mechanical davices used cn transior=exs
‘ e to dekeck -intaranal au.. by tke sudden ::r:nssx_:ns generated hy
‘ : -~ thegse faults. These relays whan set &2 tziz, provide positive

backup protection for the trapsformer on which they ara installed.

’
. s

Difficulties with calibration, and false cperaticrn f£xom vikraticn

ané/cx ext arnal faulss have occu=wad. While medifications and

ravised tast procsduxss have reduced tie p:cblsmy since 1971
fault pressure relays on au*ot.a,s~ar- ars on FPL systemt have been

wized to alazx: only.

When the autskransiormers as Andysewn and Orange River were installed

this practice was reviewed. The 560 MVA single phase 500-240 kV units

had exgerienced two failuxes in test. Delivery schecules had Zeen

extended such that the spare units would not be availazle until

.

after the line was converted. The line, at 300 kV, was neaded Zox







.wire these relays for alarm only, consistant with currenkt practicss.

. and a% 10:20 a.m. were ready to synchrenize to the system. Hcwever,
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system reliability. Becausa of these factors, it was decided

to inikiallv wirze - 'these relays to &xip in order &3 limit t-ans-

former damage tiat might occuxr f£rom az internal faule.

DERIRAN N

At 12:03 p.a. the "fzult soessuxs zelay on "A" chase 500-240 kv

autotransiormer oparated izcorzectly when the auxiiia:y cooliﬁg'
pu=ps wersa stazsad. Over 3§50 MW was being caxxyied over the lina
and -the system was shut cdown Sax a second tine approximately one

and one-=half heuwxs inzs the initial rastorakion

Subsaguer: t2s%s have shown the ralay o+ "A" Shase to he over-
sansitive to pressure. Toipping by all fault pressuve relays at
both Orange ‘Rivex and Andyzownl has beex disabled. Witk the ‘

installation of spare units at both locations it is plazned to

Gas Tushine Autcmatic Svnchronizinz

There are 24 gas tuxbines installed a% the Lauderdals Plant.

Twenty were availahle for service and cn remote supervisary contzal.

Touxzx cas turbines were oui fcr routine maintanaxnce.

At 10:13 a.m. the Dispakcher recuestad that three gas tuxhines ze

placed in sexvice. The gas tuxrbines staxted, came up &0 Speed

the machine/line voltage matching Seatuxe of the aut o-syrca:or-z=~'cn
system did not allcw breakers to closa because machine voltage
could not be -lowered enouch to match the extzeme low voltage cn

the system. .

sy as = 9 L3Y P T
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The vdltage regulakox bandd-d.h on the gas tusbhines as Laude..a ;.
Plant is presently desi gneﬁ such that 2utsnatic synchroniziag can
be acdomplished cnly when the system voltage is betw;en 15.2 k¥ -
and 12.9 kV., Duzing the pexiod following the t=ip of Tuxkey-
Point Unit 3 and priox to tzipping the Tt. Myexs-Ranchk 240 kv,
attempts were nade by the Power Coordinators tc staxs the Lauvdexr
dale and Port Evexglades gas tuzhinaes. A&t thag tiné voltage bn
the Lavderdale gas tushime hus was 11.3 kV or 113 below the lower

limit foxr autcmatic moda. Before the Qpexatar could synchIonize

-

the units manweally, the fault had oczuzzed and the svstem sezaxatad

Theseaset:ings have sinca been vexified as well as tesis csﬁéuc:sd
with thé éandwidth "adjusted” both highex a#&‘Lcwez, The manu-—-
facturexr has been‘contacteé'réga:di:g the Limits’ assential for
protection of the unit. Powex Cooxdinat =S were not praviously
awaze of this limitation. ZIa addition, no méd%:ing.is available

in the Svstem Dispatch 0£3ice foxr reacdiag voltage on the Laudexdals
bus. Engineezing has begun &3 telemetsr the Laudezdale 240 k¥ bus:
voltace to the System Dispatch Q0f£Zice. r:ansforze: tap se **-gs

at Laude:éale and Poxt Evergladas have been caangeﬂ ta sxavid

bettax ccord.na tior at lowexr system voltages. - , -

-

Cpexratine Philosoohy

The Operatins Committes of the Florida Eleciric Paowexr Cooxdinzatin

Group coordinates the operation of all systems within Peninsulax

Ploxida and establishes operational guides, practices and sroceduras -

.
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on spinning rasexve, load. shedding and emergency oge:ating =’c4

ceduras. The Flozila systems axe desigumed and cperatad to allow

loss of the largest unis in tha stats withaut loss of laad. The

-

requixed snzan;“~ raserve to accémplish this is allocatad areng

systens on the basis af unit szze and systesm peak load. Distxi
bution of the spinning resarcve allocat.on within an individual
system is a function of area protectisn, uait availabiliiy and

.

ecanemics.,

L4

5
“

~he FPL systsm hac raspcﬁdad in a "normal” mannexr following the
txin of Tuxkay Point Uait 3 at 10:08 a.m. By 10:14 a.xn. ties
between Flaoxida and the Southern Company had been re-established
and the f£recuency retuxied ta 60 Ez. There wexe heavy iz;é:ts Qe .-
power ints Southk Florida. It would appear that tha systan was

P4

stablsa. Stab;l.tv s ud;es are under wav =0 te.i‘v this. A=

10:24 a.m. t.zs najer power outacge occuxrTed as a resuls of a
3 13 S

' second contingency cutage, less of a major operating transmissicn

line in addikion tos the loss of a major generating unit,

viding sufficient spinning resexve iz any area ta covexr a

»

second conbtingency outage is a matker of balancing csst ané risk.
Thesa factoxs must be dealt with by Power Coordinatozs daily.
Iastallaticon of the Systam Contxol Center in lata 1978 will pzovide
the ability for secuzity analysis to improve reliability. EScwevar,

until ther it must be dealt with on a subjective basis.

Studies to guantify csst versus orobab;l;ty o= zisk ares being .

conducted and operating guidglines daveloped.
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reserve ta-raachk a datermimed lavel of rzeliamility. -
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Transnission Blannine X e,

A longer range alternative to adc;:;cra- spinning zesazve fSox .
double contingency protecticn is the sctrengthening of transmissicn
ties into the east and scutd load azeas. An example o this is
the Andytown-Ft. Myexs 500 kV line. CQonversige of this line

frem 240 kV &3 S00 kV'wa§ advarcad fzom 1979 to 1977 ta incrzease
seliability, Accelé:ation,oi presaens toansmissi on slans skeuld

be evaluated and weighed against the cost of incTeased spizning .

. .
&
"

RECOMMENDATIONS . . .

.

- -

l. T&0 Operations/Ganeral Encineerinc - Conduct 1ves tigakion

*

and make reccmmendatians to impzaove oper “"g periorzancs -

£ the Tt. Myexs-Ranch 240 kV Line.. R .

a v

2. Svstem Plapning/Svsi=am Protaction/Generzl' Saginearince - -
Conduct raview of curren® practices arnd designs relatiag &9

high speed raclosing of twansmission lines.

. 3
» .

".3. Genperal Engineswinc ~ Review cuxTent applicaticn of faul:t

4. DZcwer Rasouzces - Determine ogtimum settingé for gas turbixze

o «

prassuze relays on au totrangformers and ganexatox stap~u3
transformers.. Investigate to dezarmine 2ll installations.
are in conformance. - .o N

* , ”

voliage regulators considering Both generazox orotoc =ion and’
-7 ’ ’
system reliability. Coordinate set**“gs with System Cperations.

5
.
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bed
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to telematerw

Dispatz=hk Qffice

Svstam

Laudarcdala 240 kV bus voltage tz the

0ne:at;ons/5vstem 2lannine - Conducs:
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¢ = Procuxze matexial and engineex jobs

System

studias to

. / .
fo: secand coatingencias.

aczardiagly.

expansics ‘as an altarzmative tao increased spianiny

vat

oo
Caerny
.

-

P el

.Svstem Blanpine - Zvaluatz aczssler

e
o

“cuant.’y cast versus berafit of providing spinning rasexvae

Zstablish opexating procadurxes
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D

ation of transmission
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FLORTIA PCWER & LIGET CIMPANY.
NET CNIT CABABIZITY-HMW AT 10:08 AM
HAY 16, 1977

PLANT - CONTINGCUS  ACTUAL
UNIT WMT= =4, LCAD SR NORMAL LIMITATION
ToHL" €9 363 328 . 41 “ - .
P42 363 185 . 188 0 53 Seal laak "A" ar®,
To#3 | 681 881 684 o
T2#4 681 s ., O -  7=17=77 RaZual.
TLi4 138 Q" .0 .= REC 12:30P
FL#S 133 ¢ 0 - R’SC 2:002
PESL . 205 90 sq o - Cendersax laak.
PE#2 205 o s 0 RSC 11:00A  Not z=laasad.
PE#3 368 363 340 28
PE34 - 363 0 Q — S=28-77 Cvexmaul. ’

3522 1693 1583 69 | ' .
RVE3 273 273
ave4 273 273, 0 43
SL#L g09 751 - _7s4. = Unkacwn Heatsx dwaizn mumm out,

1355 1257 1255 4s
c#L 38 363 - 333 36 .
co#2 364 173 156 - T S=18-77 - 28 7D fan zotsx-rszais,
SN#3 138 o o - 2FC 2:00P :
sSNB4 370 370 258 61 .
.SNa#Ss 370 Q 0 ‘= 3EC 1:007

1811 912 757 . 104

MEL 138 138 108 23

S 363 363 339 10 )

ux BN . T 772 . 588 i29

1279 1279 1030 182

ST=3M "7767-, Sisl, 4710 4a0

OSL 27 24 6 -0 "9E. $2 will not stazz=,

GIZE 3as 320 0 ¢ 5=15=77 #12. caig=,

GITL 876 676 o] ] #19 basa cnly.

= 612 _Ss&1 o 9 5-2077 . 37 gen. gzou=d.
1833 1573 o} 0

TOTAL 9420 6752 4710 400 N

Scheduled intarchanga = O ) Reguixad Sginning Resexve = 337

Ixpeczad ¥on. a.3. peak = 5000 Sun. p.2. feak was 4442 MH.
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SYSTEH BISTURBANC”
. v 316, 1977,

-

EVENL
Trippud

Telpped

Oponcd
Oponcd

Opaned

Roclosed

. Opened

Openod
Openad
Opened
Openod

Oprned

3 / L.
{ .
AN . SEQUEHCE OF AELAY AMD CIRCUIT B.
EVENT : .
Ha, JIHE SIATION EIRCUIY
1 10:00AH Yurkoy Pulnt Unlt ta, 3-
2 10:09:50AH Port Evarglades Unit Ho, 2
) 10;24A4 Ft. Hyors 'Ft. Hyors-Ranch 240ky
R Ranch Ft. Hyors-Ranch 240ky
| -
. 4 45 Cycles Fi. Hyers Fs. Hyors-Ranch 138ky
' . 5 430 Cycles ’ Ranch Fi. Hyers-fanch 2h0kY
3 +5) Cycles Halabar Halabag-Hidway 240KV Ho, ) °
' :7 55 Cyclos  Hldaay Hldwuy-Ranch 30KV ]
" 8- 455¢ Cyclas Pliansus Hidway-Pluamosus 138kV
i 5
9 160 Cyclus Pratt & Wiltney  Pratt & Whiltnoy-Ranch 340kY
- Ranch Pralt & Wiltnoy-Runch 260KV
30 +18 Cyclus Drovard ficoward-Ranch 130KV
Ranch Drowasd-Ranch )IDkY

Opaned

N

¢ OPERATIONS

RELAY

JNRGEYS

-

REJAAXS

£, G

ABC 0P

(N,
A,0,PP,N)
56,0
AN

AC,FP
A,C, PP

MB.CPRIL

(Y

* eauted ruactor telp.

Bafuctive type B8F0 auxlllary rolay {n Koactor o
Coolant Pump molor clreult broakor cublclo

PY =

Hanuatlly., Unlt had bosn synchronlzed to the
syitem at 9:33AH. Baller telppod dus to fony .
drum levol, )

Brovard, Hidway and Ringling osclilography
socosdod phusae to ground fault st this time, -
Rlaglling oscillaogran Jadlcated B-Phase t0 . .- R
ground fault, FL. Hyers torminal d§d not °

rocjoso bucause cut-af-step recluse blockln

velay was plckod up on Joad prior o (culc,! =

Time assumod, Fli, Hyors terminal did nolA-n_
roclose bhucause of speclal clrecult to a)jow is
rucluslng through chisck synchironlzing celay..
anly, and oaly vdien llas §s enorylaed, Atogv
sasl of Ft. Hyors was out of synchronlsm ;™ 7,
befora chock synchironisw rolay coudd opn(llf!

. Sy -

Tloy asgused,

Out-of-step rolay oparatud to provent
reclos)ing.

Out-of-stop ralay opera(ed to prevent
rucloaing, a5

foclosed st 480 cyclos and tripped agalp a;
109 cyclos, Targots aro for wo 1elps,

-
5
vl

Qut-of-stop rolay operated 1o prevcut By
cucloslag, e
Jed
Operatlon of zone ono rolay provonted = ° 7
vucloslny. T .
Fg .
Out-uf-step rolays opuratod o provung E'gh
reclosing as Loth torulauls. i
: 1
meRL
2 ‘u.'%) v "
< AV .
L9
]
Eiﬁﬁ ::“
. HB NG [-1)
* . é,:‘;:. [
- s - “

[RIRRNL ] w

G mcf o e vme W
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EVENT : " . RELAY , ..
}#0, . ° YHHE STAYION EIRCULY. EVEHT . JARGELS REHARKS . )
.- n Unknova Hlartsan ; tlartman-Hidway 6300 . - Opcaed  Hono Reported .  Oporatlons besed on supervisory contral ) .
. ’ ; computer priatout. - . .
12 Unkmnem Nagtman Uartman-Hidway 69k¥ " Reclosed : , . . _g
1 - 48 Cyclas Flusnsus T Hidway-Plusosus 138KV . Roclosed . X !
34 182} Cycleos Riviara< ~ Ranch-RIviora 138KV Ho, 2~ * ~ Opened »,0,22 | , '
15 4068 cycles Riviors 'Qann:h-llvlou 130kv Ho, 3 Oponed ' 8,C,12 x o . .
- = - - ° ) e ., 1
16 489 Cyclos  Hldwuy . Hldway-Plusosus 1304V _ Oponcd _ A,8,C,PP . . . . :
Plumosus " Hidesy-Plumosus 138kV Opened  Seo Svent Ho. 8 T - R T R
17 - 4914 cycleos Ranch . Rauch-Riviera 238kv Ho, 2 Opsned AB.C,1) . Targuss for o trips. - se H
- R LY .
;) 4115 Cycles Ranch. Ranch-Most Patm Beach 130ky Opened c,pp,21 ’ floclased at #1333 cyclos and tripped agatn ° :
- ) : ' - . at +14B} cyclas. Targets are {or two "'f .
. . i - Asguma 30no one folay operated on socond »
, i . S (rlp since lu aparation blocks roc!oﬂqq,.‘ i
19, 0133 Cycles Ranch . Ranch-Mast Palu Boach 3)84V Roclased - ] Pie At .‘
20 . 4148} Cyclss  Manch " Ranch-Vest Palm Bcach 130KV Opened  Ses Event Ho, 18 .
Wosl Palm Boach Rmch-ilqu Palm Poach 310xv © oponed AB,C,PP,2) .
. 20 +195 Cyclos Ranch e, Hyors-Ranch 2404y . Opcnc;l 13 $rovard vickllograph recorded phaso fo ';- 5
' - . o ground faulg, L
2 +208 cyclas  ° $t, tucle - -~ Unit Hoo 3 ) . Yrlppad . Hanually B
1) *Unknown " port gvorglados  Unlt Ho, ¥ . Yelppad - "UF ) R
24 £Unknovm Pors Evergladss  Ualt llo. ) Trlpped  UF L, '”.':,
25 etubooun Turkey Polot Unit Ho 1 : Telpped  UF a
> . [ALH
26 EUnknowm Turkey Palnt unls o, 2 . Trippod  Low Bearlng Under{requency uh‘s oporated but one {(am
) . 011 Presiure chrculy broakor falled 1o srlp becnu:g |ucL-
. out gulay contact fallod to wake up, |, -,,/:.
hExact tlww theso unlts tripped I3 pat known, but [t can bo assumed that .. 3y
undecfraquency trlps occurrod about 12 soconds aftor Event Ho. 9. Turkey ‘
Polnt Unlt No. 2 telppad somatime Vator, . e

LY

L]
coenattd .
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Evenr ) RELAY . i
Ha, TIHE SIATiON £LrCUIY EVENT . JARGEYS PEHARKS - . ,
b3, f-l.lnhv;«\ Riviora Unit Ho, 3 Telppced K Hanually !
28 10130AH " Ranch Ranch-Riviera 138KV Yo, 1 Closed Hanually | !

. o
29 445 Cycles Ranch Ranch-Riviery 130KV o, 1 Openuad  Seo Evens Ho, 17 {
- 1
10 +48 Cyclon Alviora Ranch-Riviora 118kY Ho. 2 0pened 8,C,pP . ‘|
n - 463 Cyclos Riviara — Rench-Riviora 130KV Ho, } . Reclosod . T :
. * 1
b} 42) Suconds Riviura Unit Ho. K Tripped . Hanually ’!
°33 32:0)¢4 Andytown $00/2400V Auto Trans Bank Iripped £PR A-Phaso Over-sansitive fault pressuro rélay oporated ) f '
. vdien cooling ot} puaps woro startad, Ihis 2
. ) upunud ths Andytovn-Dranga River 5000V 1ine. :
. . : Fn l
3 433 Cycles Ft, Hyars F1. Hyers-fanch 240kY Opuniu P " Qui-of-3top relay blocked reclosing. . ; .
‘ ) kT ;
ft. Hyors Ft. Hysrs-Ranch 136kY Opened A,0,C,0P Roclosa through check synchronlzing. : ;:fﬂ '
1 . . e g P -
RKanch Ft. Hyers-Ranch 1304V Oponed A,0,C, PP 5133" - :
)5 151 Cycles fRanch Ft. Ryora-fRanch 138ky Reclosed E’-’:ff'\i}
6 420 cyelas - Halubar Helabar-Hidsay 240KV Ho, 3 Opencd  A,8,21 . . P
» r g t
Hadabar Halsbar-Hidvway 240WY Ho, 2 Spencd p,C. PR, 12 i )
. I »
Miheny Halabar-Hidway 340KV lio, 3 Opancd  * A,B,PP,2) 3
- . by
Hldway Halabar-tidway 260kV Ha, 2 Openod I
¥ 162 tyclos Martsan Uartman-tidway 69KV * ppened .
b1 194 Cycles Hldway Halabar-Hidway 2400V Ho, ) Roclosed Roason fur fallure of out-of-atcp rolay 1o T e
black ruclosling has not baen dotormined,
¥ 496} Cyclos Hidwuy " Halubar-Hidway 240KV flo, 2 Roclasad Ruason for fallure of out-of-stop rolay o S
. . . bluch recloslng has not been detormlned, RLAY
Lo 198 Cyctos Hartwman Nsrtuan-Hldway 698V Roclosod . 3 ) Y w L
. : T a
4 Exact tiwo this unit trippad s not known, P
but 1t was off prior 10 Event Mu, 26, P8R
2t r-l‘
. * kR A T
2 ‘o'.o.
. . i "f:

»
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10:08
10:10
10:14
10:24
10:24
10:24:04
19:27
10:27:34

1a:30

10:36
10:38

10:45

10 H 49\
;0:49
10

.
w
o

.10:50

10:56
10:57
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SUMMARY OF “V"YTS
OF T==
INT”?RU“T-QN AND RESTORATION
QF S=ERVICE
MAY 16, 1977

-
N R LY E AN
- v? N

Tuskey Poiat Upit 3 C=acts

n
t

. fe
e}

Por+t Everglades Unit 2 &tripped.
Frequancy regtarad t3 60EzZ.

Ft. ‘Myerxs-Ranch 240kV l_ne t:*:
System sepazation.

St. Lucie Unit 1 twipped.
gaaelle‘pickad upg f£rom Tt. Myexrs.
Mid%av-aluncéus cickeé us "wn Midway.
R‘vze:a Units 3 and 4 *e.zved from sexvice.
Port Evexglades GT's cn line f£rom black stax:.
Braakers clased at Midway &9 enexc

L

tha transaission southk of Ranch to Andytswn -

ize most of

Lauvderdale - Poxrt Everglades.
Port Everglades GI's tzigped fzcom coverload.

Pox+ EZverglades GT's stazted.

Fe. &ye:s - Ranch 240kV tiec th=u.

T4. Myers - Ranch 138kV tied th=u.

Lauderdale 138kV GI's on line from black staxt
The Ranch ~ Riviera 21 138kV line energized.
to pick up the Ranch - Riviera lgad azea.
Orange River - Andytown 500kV energized and
tied thru. .
Légde:da;e 240kV GT's cn line.

N - N »
Fartce Pends w® £.0F Sam ¥

-t

RIYARE)






11l:03

il:07
11:87
11:10
11:11
11:17

11:18

1l:22 .

‘II’ .. 1l:26

. 11:27

. 1i:3%

11:33

11:39

1l:41
1;43

e " - -
~ - w
\__ :
e '

ll:4s8

Bl L ST PP e iy - - x -
.

Figuza 7
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Port Zvexglades GT's tripped f£rom switzshing
on systam,
Riviera Unit 4 on liz

Port Evexgladas GI's back on line.

sop%10d

Riviera Unit 3 on l.“-.

Laucdexdale =~ Dade 32 240kV line enerxgized.
Dacde - éu:kay Point #2 240KV line enexgizad.
Laudazxdale end of Lauderéa;e - Dade 32 - 24GkV
txicped. -

Lauderdale GT's txi inzed. - sw:h-h.ag onr system.
The Slumosus - Riviera 138kV lizes emezgiz =.

Laude.“ale - Dade %2 240k7 li= =e and Dade = T"~k=y

. Point 22 240kV line energized f£zom Laudaxdale,

Lauderdale GT's béck on line.

«

Turkey Point - :lacan; 1 240KV line enexrgized

frem Tuxkay: °o.nt. . ' . ;

Flagami - Mzami 22 240kV cakle ene::zzad Exom

_Flagam.

The Ranclh = érowa:é 138kV line enexgized. .

Graymolds - Lauderdale 21 138kV line enerxgized

frem Lauderdale to pick up entire Graynolds azaz
transmission.
Grevnolés ené of Graynolds - Laucdexdale 21 138kV

line ogened.

4]
n

The Miami - Railway ~ Little Rivex .-138kV line
enersized.
The Laudexdale - Lititle River 138%kV line

energized.
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Figuze 7
] Pacea 3 of
7T The: Davis — C'f“lz?: -—‘"sz't::. w ..m.‘* ?3§kv lines. ~° U
energized.: . . ) ) R N
11:47 The Dade - Litsle River %1 138%kV line enaxgized.
11:48 The Laudé:dale - Gratigny =~ Dade 1l38kWV lines
. enexgized.
1x:51 The Laudardale -~ Gravralds %2 Lsaxv ire emexzci éd
to pick tp zhe Greynolds arsa.
11:51 ' The Dace ~ Littlelaive: 33 138kYV Line enargized.
12:03 ‘ The Dade -~ Little Rivexr 22 138KV line enexgized,

All twarmsmission lines ard distzibution substations

energized. Distzibuticn feecdexs wers bei:g.gne:—

| giéed as raéidly as inczresasing generxation and lize

. ’ . ) loadings wct;lc‘. permit.
|’ System lcaé was 3408 MW.

-
o

12:03 . - Andytown $00-240kV autotTansformers tmipged.
12:03 ﬂ ‘Second systez.sepa:aticn. “ q
12:06 + The Poxt Everglades buses st:igged.
12:19 . '~ The Riv‘e:a Plant 138kV'bu$ st=ipzed.
' 12:11 . The Midway 138KV bus stzipped.
12:11 0 ' The Port Everglades GI's on liz
12:11 . The Miami: 138kY bus stripped.
12:13 " port Everglades - Hollywood 138kV lzne ene gized.
12£l§ - Port Everglades - ‘2ort 138kV enmexgiz ed.
12:156 - The Ranch 133kV bus stzipoed.
12:16 . .: Lﬁgéerdale GT's restarted
\f'\ ' 12:18 . _" The Fk. Myers - Ranch 240 energized, ::icking D
. = transmission f£zcm.Malabax t:: Lauderdala. The

Malabar - Midway also clesed. ’

aetsated







13:12°

13:12

13:13
13:13
13:16

1 13:18

13:17

13:22
13:22

13:23 -

13:24

13:28

13:29

13:29
13:30
13:30

13:32

13:34

13:35

13:37

~

°lumosus--us st.;:cedm?.w

.....

. » LN -
2% o ay 7 -g,s t ‘.\'.‘.""gv_, JW?‘L ..a N R SR S
ak “

veis & ',:':-T-':-:X‘.«m -osrnd am

Riv*a*a - .Plumcsus 31 L33kV epergil: l"' o
vaza* -~ Plumcsus 72 138kV ene:cized.

Miami aeacn 69KV transmission enexglzed.

Ranch - Yamasn - Broward 138kV transmission

-
*

enexgize

Orange River - Andytown S0QkV tied thru.

Miami, - Maxkaec - Little Rivex 138XV enexrgized.

. Dada - Lit=le River 32 138kV erexgized.

Dade - Aizpors 138kV energizéd.

Lit=lz Riée:‘- Lemor City l38kV“ene:giied. LT
Flagami, - éoccnut Greve 138kV enexgized.

Miéway -‘Plﬁmosus 138%Y7. enexgized.

Ranchk - th Myé:s 138kV ene;gized.‘

Dade - Little River #3 138kV energized.

Ranch - Srowasd 138kV’ energized.

ﬁauée:dale-- Little Rivex lBékV eneﬁ ized.
Browazd - Lqude:éale 32 138kV enexgized.
Laucardale - éreynclds - Avch Creek - Normandy
138KV lines emergized.

Broward - Lauderdals $1 138kV enexgized.
Eollywcod‘energ4 zed. .

Midway - Eartman -.West 6%kV energized.

Laudexdale - Hollywocd 138kYV enexgized.

Miami - Mi-amaw 69kYV energized.

Sroward = Qakland Paxk - Ft. Lauwderdale 138kV
energizad. T

Laudexdale Unit 4 on line.

o bivtid
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14:0L Davis = Godlds I38kV energizad)s

14:01 Lauderdale = Gratigny £1 138kV energized.
14:62‘ Dav:s ~-'Cutler -~ .South Miami 138kV energized.
4:02 Davis - Florida City ¥2 L3Sk energizsd.
- 14:04 Riviera Unit 3 on lizne.
14:0S G:at_gnv - Golden Glades-lBSkV enezxgizaed.:’

14:10 ° Florziéa c-ty - Princeton energized S .

14:13. . Turkey Point Uait 1 cn line. :
14:21 ., Landerdale gni:.s on line.. ‘
| 14:21 'Poze Evesslades Unit 2 on line. .

v .

14:37 ©  Part Eve:glades Uait 3 on lizne. g
* Riviera Unit 4 om lize. -

. 1s5:28 . - Tuskay Point Unit 2 om line. o ' s

17:55 - Port ;ve:glaces UnLt 1 on line. . ) "

< 2L:18 | Tu.key Po;nt Unit 3 cn line. . .

: . .
.
- .
. - - U o+ be . >y B
2L:58 . St. Luc.eA nis L on l*n,. »
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FLORI'OA POWER ‘& LIGHT COMPANY
OPERATING RECORO OF CERTAIN
. TRANSMISSICN LINES
JANUARY 1. 1976 THRU MAY 315. 1977

vanetgdy !

Fz. Mvars = Laudardale 2060kV Line

5/22/76 Lighening causad A-fhasa 39 ground fault. Ft. Myers ctarminal
reclosad sucsassiully highespeed, Laudardale terminal was
clased manually one minuca lacger.

Ft. Mvers - Ranch 2L0kY Line

'2/9/76- C-fhasa ta ground faul<, causa unkaown. BSoth tarminals reclosad
succassfully high-speed. .
¢ §/25/76 C-Phase to ground faultg, cause unkacwn.’ 3oth terminals reclosed
. ‘ suczessfully hich-spead. - <. .
6/17/76 B-fFhase to graund fault, cause unkacwn. B8cta tarminals reclosad

sucsessfully hishespead.

8/24/78 A-fhase to grouad fauls, cause unkaswnt 3oth tarminals reclesad
successfully high-spead. . .-

8/8/76 A-Phase ts ground fault, causa unkacwn. Soth taminals reclosad
sucsassiully high-spesd.

10/7/76 Buzzard causaed A-Phase to ground fault. 3oth t=rminals reclosed
. sucsesstully high-spasad.

'311/6/78 A-Phase t3 grzund fault, cause unkiacwn. 3ok tarminals reclosed
succassitul ly high~spezd. .

13/313/76 ‘ ) ] .
(8:00F4) A-phase to dround faule, cause unknown. Soth tarminals reclosed
suczsasstully high=speed. - .

11/311/78 . : .
(8:3774) A-Phase to ground fault, cause unkncwn. 3acth t=rminals reclosad
- suczesstully high-spead.
. 311/16/76 .'A-fhase to ground faule, causa unkncwn. B3oth tarminals reclosed

Lo succassiully hich-=spesd. »
. ’ 13/28/76 A-fPhase ts ground fault, cause unlgncwn; Soth tarminals raclosed
‘ sucsesstully high-spead. . g
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FLORI0A: PC’JER"&. CIGHT COMPANY=Tirank
OPSRATING RECORD OF C‘RTA!N'-~"- R
TRANSMISSION LINES '
JANUARY 1. 1976 THAU MAY iS. 1877

*1 7
.

Fr. Mvers - Ranch 260kY Line (Cant'd)

11/20/76
12/7/7¢

12/14/76

12/18/76

12/20/76

312/25/78
(2:1284)

12/25/76

(2:13m4)

1277

s orbeor : : y Page 2 cZ 4

.
-~ U

C-Phasa to ground fault, cause unkaown. 3cth tarminals closad

manually cne-half minuts lacer.

A-Phase to ground fauly, cause unknown. 3cth tarminals racicsed

sucsassiully highespead. -

§-fhasa to°ground fault, cause unknown. Ft. Myers terminal

reciosad sucssasfully high-speed. Ranckx tarminal closed manually

one—quartar minuts lacar.

C-fhasa t3 grsund. faulc, cause unkrcwn. 8ath terminals raclosad

sucseasfully h:gh-speed. . :

C-Phase to grcund Faulc, cause unkiown. Fg. Hiers terminal

raciosed suczassfully high-spesad. Ranch tarminal closad manually

thrae=quarters minute lacsr.

»"

manually one~half minuze lagar.

'8~Fhase to C-Phase fault, cause unknown. Both tarminals closed

C~Phase t3 ground fault, cause unkncwr. Sath tarminals reclcsed

suc:assfully high=spead.

A~fhasa ©o C-?haso fault, ciuse unkncwn. 8Soth tarminals reclesad.

. htgn-spead.

/28/77

1/29/77

2/3/77° _

3/28/77

Ft. Mvers -

Cana hurning under the line causad a C-Phasa o grauné faule,
Ft. Myers terminal recicsed suczasstully high-spesd aad Ranch
tarminal was closad manually one-half second latar..

" Cane burning undsr the line causad C-Fhasa-to ground Taule.

Ft. Myers tarminal closed manually one-half minuta lacar and
Ranch terminal clased manuafly three-quartars mianute lacar.

C-Fhasa t3 ground féul:, cause unkewn, Ft. Myers tarminal

reclosed suczassfully highespeed. Ranch tarminal clesed manually
' one~quartar minuts. latsr. | ’

C-Phase to ground fault, <ause unknown. Both tarminals raclosad,

sucsessiully high-spaad. : .

Raneh 118KV Line 2 .

4/8/76

-

succassfully.

A-fhase to ground Faulc, ‘cause unkncwn. goth terminals reclesed

et

IR
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JANUARY 1. TG76 THRU MAYSIS, TG77 ' it Sl i

B -:" FRda

Fe. Mvers -~ Ranch 1384V Line (Conrcid)

11/3/76 8~rhasa t3 ground faulg, cause unkncwn. B8oth :=}minals raclosad
suczasstul ly high~speed. .

12/22/76 Cane Surning under the line caused chre‘-pnase fault, Ft. Myers
and Ranch terminals clesad manuaily one minute and thras -~cquarsar

. minuzas latar respectively., . -
37T C-Phasa t3 grsund faule, causa unkncwn. B8oth tarminals closad
manually aone-hal? minugs lacar: :
/27/77 g8~Phasa to C-Ffhase fault, causa unknewn. Ft. Myers and Ranch

terminals closad manually one~half minute and ona~-quartar minuss
latar raspeczively. .

1/28/77 C~fhasa to ground fault, cause unkncwn. 8oth tarminals faclosed
suczsessfully.
. F T 2/28/77. C-Fhase to ground fault caused by failurs of patancial davic; at
‘ . . ° BRanch tarminal. B8oth tarminals closed manuaily one~half minuca
= latar,

- . ’

{ndiantown - Micwav 2u3kV Line

I

No operations

|ndiantawn = Prate £ Whitnay 2L0kV Line'

. No opsrations

Hiéwav - Prate £ Whitnev 260kY Lins

9/29/77 C-Fhase to ground fault, cause uakacwn. Both terminals reclosed
sucszssfully highespeed. . .

2/1%/77  ‘C-fhasa to ground faulg, cause unknown. Praszt &'wﬁicney terminal
reclosad succasstully high-speed. Midway tarminal closed manually
thirty-four minutas latar.

Pratt & Whitnay - Raneh No. I 2LQkV Line

2/17/76 8=-fhase ta ground fault, cause unknewn. 3oth terminals reclosed

_ ’ -7 suceassTully hich-spesd.

anprs

canvtff
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CBERATING RECIRD OF CI3ATAIN
TRANSMISSICN LINES

JANUARY 3. 1478 THRU MAY 15, >S77

»
. %

L)

Pratt & Whirtnev - Ranch No. 2 2LQkY Linrs

No speraticns .

Midway - Ranch 24gkY Lina
(Formerly Midway = Pratct & Whicghney No. L and
Prace & Whiznev -« Ranch No. 1

No speracions,

'y

s bt dd







