' _FP 0. 3080 —o—DESTTTPTTOn
for the relay m)unted in the gas space the time to operate for a pressure

-

rate of 10 p5|/sec is 0.178 BACKGROUND OF THE | NVENTI ON
sec. For the relay nounted in the oil, the tine to operate for a pressure
rate of .10 psi/sec ist.267 A Ficle® ®398(974 Binvent i on 2

5 sec. The actual rate of rise of pressure due to A rapid pressure rise
relay is a device used on external faults is dependent upon t he
transf GPFREPYPN qui d cool ed el ectric power t'¥dPREEY Mok 'f‘dheo@ts &ace "‘dé’g‘P

ddi - exCBEaRY ar f’%ss'eo'?‘e 231
T S e M
0 t

210
a result i nter arcing. This arcing o curesorbaepressu gore,

Fi q of the Inven

desi raBl a nmeans to adj ust cause 2f o plrgtg SULhH 2 re\gwedl
i nsul ati Q\nraaé 8:@ rlse rdidyGs § ESRONSS oﬂf t he e&t@] WVta |§ be ehdeE EJ sformer
| NSt al |l ol Bloctrh BowailaRblbrmhs, b 6ot P10 Rloisrs bvor st o2aaN

be dong,cedsE QUkdbr BREJAL AsB Hithik RN thdk S €. COW’BM'fa)étoHStﬁ dFOndt relauE?ly p'FL-%.ctable It is,
transt QrduBR o ol drcifdf &his arcindocllRCEEASHNG thefors, ESBRBR o BRIvdb aCridaRs RAbdjust
faul t scqige bidsis d@cre e Wihig inblkfiod bRAET OF MBTihd! BsplhsR\R hb rdidyT bl has béeR HEERNed.
cause bdwa. Treloatputldd the PRidaréssurd Asef gy i1 t at € THRMNRAE®e done, through operating experience,

15 r eparinion@NAéDR thie Pl aaesRMAér difuitadddi NSt albly @ecréRingyhe rbdposse adf) estbri® Murtsioul d
be set thundesdnelyiza tHeanantdrmérhapregenBiurthd@SCr i ptidngér dusePrHeOfelajrth operate. To facilitate
repl acesmegé. unit will have the sane responaeir aglidnheplaaemerit nicdn installduotiby, thise
need to repeat the initial Mechani cal deviadiegmérdshquiiphetsepinesshua manmnesbatche-
exper i RegesaibtigprobBesdrt t ecti on have been ameblacermint poiewill dalpethe sgee tesppnset &se
2Q_, It is the object of this invention tdeperigineidethautghenesdt tb aerepl te ttigle s
for el ecMephanipadevices fas rapidatrensirs rise deans t @xredinerdal Popessr esponse of the

rel ay, tegifop gvejbpen apd|cantipue 1g bepag gt thdlunter 4, '0'P4th€)96le°tg¥ & iB¥pnbign to provide a

i nst al PRIECon pragtigesiorplaciis RPWSN rRNSiRtmess. 1 ep| aCeARSHE adiust io reseseq el e re'ay. afen it i n
t he naﬁe of FY b’er'f“ mper 4,074,096, granted: op) be eé{‘sstal'z ig gych afashign diat replpgoment iglay

r esponSe" 4y rrgﬂ viBKie name 4f | BRket Font r ol [P ‘?.?Eﬁ?ﬁ? ‘b°r‘8§§’ g same respqyge as

ori gi ng ?mai“ "Ys 'f’ %'&E‘f" snge c{ﬁ%s&‘t'? bed. &PREP"Y HA sensitive me- 25

no

A ﬁe 3 1A SEhEse Mevi & Y OF THE
chan! oA 88! Tt Lo o e B 1 o

| N\/E ”éﬁ :ces aée%
mechan mpone
and. th (ié) Eg oswntch Thi s TWSOBJ gﬂ\ ls oﬁ?d YJ?dtthea e% of
feat Ur@ssto%ﬁovﬁé ah Qle«R.cht’é tarneﬁ; fabrtdry cal Oy, 3 ,
3 and §]Mtc§Wb§uﬁah isCeohehi§ dpSiied ALTEDL Iyn appl i ed |f Qnde %ﬁcﬁ}n “thak the re?fa} responsletcurGé%n be
shown GLRARte hbiftaih Shedipde8 SRAFSEn SRS T €l a¥s figurd 1) Bifo the dg&iod i pped st at us.
An el egditdsdnSitive t®the aegg,;reeane@,)esfggutﬁyv t he equatlon devi ce sensitive to the .
pr ess ugress@d ehtd il Rnowh Gom Ok-AL BB gpisessure rate i s known from ’AM 4218716.

[err] bject of the Invention < npBP jzt of the
I nvent Oujget of Shetlvefionvi de an Where:ss[err]i s the t| const ant t he
Time delay electric power transfornmer with the maxi mum pro- circuit.

dp._lvax i 3het bidectrak theLinentiab ds &f poYidengre of t WbereoR.is fhe dimefagnstdnepf HeMamgpedetmus ed
by an ¢lastrierraedr transfqunerswtrtee qwriiratm wiot | not cicaitisie Maxii$ the nhaxirtumi nelgiof ghaage of

t r ansfieqtinn drowifyrtheri damage epusediblyyan énfernal 40 r prespyretwhich pdirmat eeuge0. 22 psi / sec)
possi bpd: byHaRRinge transfermied gircuik ascquisdy a3 0 4/ t r anddvle geqrate (OPgpeifsed)s t he r at e of
pr ess UROESIRI diqyevers fasks edemat IrAsWANSIATSh | | nedWdlis e ratemt Pressyechanoa ns -

the tife" 8% rypRissitelineJauie can siRe BRssur e '8 1ejt88 ofRR" 4% wi ndi ng heatj n

Usi ng ff"ﬁ‘é’ '@%{Y ?sﬁ‘é{?‘ 5P Atesto 3iding SpaiPthg for T %he ‘P%é%’g'"ﬂv@h‘ts a"s"h?ﬂ)’f"& fﬁ’o?
necessaﬁfj i g d not necessrfly; ip e ¥ =f 3 1“; f’ n’iﬁﬁtﬁ'e d" 'R t
transf' P?ﬁa e ﬁ"F 'te d'sFH'B'"%f ?tr’?ﬁ"neét i 0 ﬁ b is\/f@%cﬁ B! sec%t,gs o PR FReEe Hd 12

and nherna E}'lts is rovr e

Seconq‘?‘n ay a thre uré nse r rnal an mf an:a n%pr?)lfgsgtﬁe IISS d&gc?e\(:ll bjeg by
usi ng l%s can be &1% on trte sfoge t hr eSEtQ re t t cdl bi r%lv g:
Transf QL aBh..L 3 o&irn&&w ?whh?n by Gal @mcﬁ?%”pr o Y

t ranSfQQE Q&Ee bdts 4 sngl%%r for pre&[u%%ﬁ @s t rsans felrdef e@l%uﬁéﬁt eﬂhgcdrésktﬁ'@ traﬁéngt't@ i's
gen- SPaGRAROMEe lebifons0s! thenrglaWnlourQéd or wi ;&Hansblaﬁ}réﬂt ﬂ)ropomaﬁ'al oS ALRE whikH igh 1S
Pr Oporif Nt shade ifd6t HAIIBNG Uk Brder! B cBmJaS SPamRBE 1S aASoltdgeS AU REGIVEOMPARSUT €
chang@ggnsatedthe reffoRrfeCduhvasl i MROdEdMmItaL t he REREE Wolagk NAS NS tHef Iditeiaptiated and

t her efrgpiepredsiie risespP B&Eriball by Rémdnewskly NMDUNbe26nes a ratBiofjthahgetoBprassine IsigRdn i/ ).

pr oporatd shawd intRiguper (6)S Shir ey Watueds of thesen tshe gadhe pale-ei-chasde loignd aist wen ipassed der

t 0 comurves are tt@OMVBE redy st aotvapefalegfer at a theaogh thelime Jéiay diravikwhosntined ednstdine

I es porrsesweal chewgesf g legsh hanrer2hpsiseca bnd Pisdelisplectaty. Thig tma/cqnipnt idgterrines

di f f ercendin cerdirgd! powdls foaphath qrvesEepearei se r elelay sehs¥dlyi iiged Idng dReyTtimrOMSACEs less
beconmes a rate-of -change-of -pressure signal V(err). are shown in Figure

(6). The key features of these 55 Jhe rate-of-change signal is then §
passed curves are t hat 1) t he reI ay rrust not ~oper at e for t hr ough t he

o " o o, " o Y T "



: ivity. The selection of sensitivity frommni- true. Because the
put put of the conparator is tran- mumto nmaxi mumis done using a calibrated

irotary * sient. its output nust be |latched. The conparator switch. Field
ireplacenent of an instglled relay igpg3sudmyr at 31 is usedyto set a latch
circuit-32 which acconplished by selecting the sane rotary switch 5

activates the relay driver 34. The contacts of output position for the
repl acemewitivity gind\a, shphdslag dime tgaomgreatere| ays @GIsaYdpMas ettle loytpatr df phec iconmaratos isnd
aRfun- Aensitihite s Theheelestinstf tsensitiviy ofm rire 1 epl dwerfsnause e gytout of the icomiarater isTiree-
‘rapi d premdemeximingés qoge asing acalidiaed rolayet  wi tstent H%tPUt@ﬂ mulleber leickagd. s epgparator

r epl ace@Witch. Field replacement ofya ipglpileg gy (then i to8tPYiAd P yserersei & lajc fiFppib d2 whiere
tinme deP m@iﬁ?eﬂlﬁy PlaEing; e $ae 'Pt éblif"‘ctho @  activates the fe'ﬁysd”\‘%t%d he PP&‘EaC‘ﬁPHb%S
t ransni P‘Esé'P% HEF Fe@E&?m\?“‘ ©8 dpeticgt age tRIEE %?ef"ér‘fﬂ"ﬁ’]é’g ‘\'Ahé’ﬁc“éﬁtaﬁ%ta"?“é-
10 er s it Bg}yf ‘P‘e‘P%r‘i‘t aéi?’%‘?“% i e deétPly B‘Ptpéessﬂ'ea "eRoi|hpn e
activat & Ihf t»m]e oif conpdtg ¥g”” ?1815 %‘P%‘& RIS TS ?%hes

] atge in lﬁ t d t nsmitters |v-
aLe al lrg arat sta /é}r? rs P ut?ré S€ rel a as Oﬁ% itfer ntl ors nm dela 5%] -
those sEIEal” o8ds ﬁeoarr b% aes,{ Jlc de- BLEL S0l oo ashg 'Zi ol "
t he ab 0¥ hc,e%ﬁ'i pressure rsé genay Jomb&r% tg "ég;? nt a ' Qnown t9 Qho§Q§lI|l@99f? the anet)f ere8 F
tion. erate the response described in the above equa- sign or mstrumentétroﬁ ﬁ)'}ni ﬁ',re e &%an o/
12 and gdabsequent genera- 15 tion and traRakbmiel QfseMbly e\zséngréﬁtl)sequent genera-
representative of Description of Figuress ton and transmission of a signal representatwe of
Pr essur pesdiiod FRjeeenP! i shed by the use of pidigra\mby) bk BRBMpishBACH BN LR! & the
taught Dy the follTow ng The invention i s degtkhdwaCutdamgit@atagnt B9tied tolidwing
publ i cat i GRS invehtieiNs tlesdibed i tgasafed adtalgin Han d b @odic4iod: Trhitaudde BRAZRAE Yak®ook pub-
draM Nge asth®padying drawings, wherein: | i shed lidgd Agaiarg Mavicee snc. hesd, LbRJOof
Li brary dfig. Fisgowslthe bloaksdidghaen db tteqkefetieagr am Gbngrdse QataidgerQaet] No. 280-655200 IRgyess S
Cat al og ectionic)apid §Bss6:8 384y, coRmfjesuiel ect r oni4s.98-8pi add pr8a381ur Bandak ayandiank rfgl
circuit; Fig. 2 #d33shol repesetBide p@FsureSoandar d Eldatrichh adinebrsr MEGrgw HIl Bookl C8Mganpw
r epr esenttegep. VE(DBIG% sorraspapding rate-of-cBpnget r i ¢ all988n gibiaeyeeisConiess Gateied Card Bloo RE-
Conpany, YPagessVaV(p) and correspondi ng rat 89€4f Pagean/§d@9 and 15-5.98ectroni¢sh Frgi-y
of Congr digs @aq als ERPgntiRlpvoltapg curyes| gf ag#s quﬁ— |Hyndboo McGraw Hill (c) 1975 Pages 24-5
6964, Pag@dt generptpd dh‘?LBmSGe'aEF'@E'E FRRi cs E 24-11EG “'ts4f°%1ﬁ’fﬁe@"§‘ﬁbwe “’e" known
exponent P of 1"’[95 @‘38 5 Vied of neers' AR IPV @”5\7\/09?'4' S| TQ'YS
Pages 24-8 9 & &P &P eg"‘*ﬁ 'aP‘H‘é“Q {%re del %1‘?"&; K tM f%‘.’)” it (©) ‘8‘

G rcuits "7 ?tﬁs'? P TETT SN RGP RE? ko t% g: ?s'ﬁ'ﬁ a n%{ rSrr)

as evi denceﬁ'%y El ectroni cs Designers' Fan I§ X rge Thoma

ti ”E " bk P DidRod G'ine unver?t%ﬁond edi tion, |s . ﬁl 23
rep errt—at-rve—ga's—s-pate—a—rrd oil rapid pregs_,g,g,ry of C&;,Q,egs 8{
cur Ve f unﬁl,errpng %%l&&ed erg}aﬁwe f lﬁé %)é%rred Pages 30 to_35. The pnnmples of RC cnrcuntg

treat ehid¥orid @piB %sé&@héeoﬂala@&rﬁﬂdll uiBNdysANgiki(bded iFARTRLGIMatioh GHfsh.NDigiEM, Ldn@N
by Geongeusciatg OWRShe Jiguia [0fdaapdwRd bBRSCT i Pt BRRNIAG WalkdlornB 6@ bkdoBMillman and Her-
( C) 19G&meltls]iteOmaiY\6srhRYentUdé treiprddgurConpanyert ¥dubl BEGra® HinCpin gsessisorsp Loy
Card Naranéittet abBbly Fi2Gind Thel owérltentl sck di agesnsatifogtcae Nt ef-eb29xd Pages

30 to 3bmbiyha. phd pressplecttansrhittdRG2cdonetts t S ar e EFlgeetd saw< the ajple@ntjatoe s&@put &/(X ), Se
rel ay denieclal messauiof the tddsformetitasussed 4on tohehepuwbl difteant dnareBingsieputdVEI () adf ,
and | n ekestioatisighal deurmantl kropdrgondli tqredsdré | | ed Pigwe 2. are amitages wiwalued progortional to
VWavef orang tigismita thisbsigdal o ritgenrecaivdr fikspit 1§ or mer the Gate of ieangendf thegunypei@@at s are t he
pr essuraf the powefeantroi TapedmbVit & By ftefdiver  (c) 196Be piffaserdiptyr aufpuCYIRE ). isrtansaplied er
assenblcyc"ﬂﬂeaﬂqweﬁﬁé‘eﬁ@mveéwfﬂsﬂm sigrl glodigs delay gyl Toareruis! heimeeea3.
senbl y 144 Pronegiopd ¢/giage.eVipk ofh SodEqisr 1812 ﬁonV‘é‘F triges exponentially tawagd,the ingUIYBIRASS t he
di f f er &RE rdiiege RIt i'}?“ Wlﬁﬁdr‘ 9 a diffprantiaigt er nal s"ﬁ?”é@ﬁ?ﬁ"@ of the transforner tank
to an c"% 20 (whpse oy {gu PRMEN22i51 r eas] n g{ﬁ’;"vﬁ (e DHFSEME &‘? PY EC?;\"Y
si gnal g‘&’&? Pé’ﬂ?’)‘”ﬁ‘ ‘8;5*1‘%’?’198?15'13”?9 o P €ssure 'g ng Vel BT AR i T
val ues Fﬂ% ou ut g}a};\e ntla ortgoan renlrt1 Sut t hl S I rllsaundtrgtog ff‘lat CEI %ec{s slclr CHI ! 16
t he rattc? me? {39 cnrQuut % Whl n;;wd\é l age ttus un/gntlBrQ ;eg pdzﬁi
The reg & time res onse. Th CI uft t tor sﬁyl appatatu
circui tVo o,pgy;w % %;sh,ﬁent pg,%rg, hgec mpr essure signal to t| rre deI ay circuit.
The OU Bldfor Qfrcult 55 Whal® idR! @¥hpalk® & 1Ry OPOT tégiRal vol tage, V(p) on conductor
18.  4%nreshd@Ubitagé |vgmaxe3m@nﬁmh| alditdgd OWRrd the input value, as The vol atage
V(p) i sqdiaeht aPRbi Mek. t pRiadicd rééérﬁéqtﬂheat or fhewdrdnid drtu@Wppardtus GF E&\Ud)ll'ingaﬁ)e
whose eiakifiin ratd/6fohlnge oOflee@OIGHER @Al nd2 1S @  powef fLar’ @dcll pRPE@t@borhérMavihd
det er mcagd thy rdyWoVédetat) avhahicapovdut @ral to t he litiuid @leddBnicif@rgreprisihg.pr es- | ong
It takes for Vout to exceed VdpMax as de- sure.

icted in Figure 6. The output of the djfferentiator 20 is the input 50

t is understood that the methods disclosed in to a tinme delay circuit 24,
whi ch provides the thls |nvent|on could be carrled out and perforned

o o T



_sensitivity. The selection of sensitivity frommni-__true Because the

out t of arator is tran- mumto nmaxi numis done using a calibrated
" lﬂm‘) i'ts output nust be |atched. The conparator switch. Field
installed relay is output at 31 is used to set a latch
CI rcwt 32 which accohrpl i shed by &R @888 8 Bhe sane rotary4switch 5
activates the rel ay driver 34. The cont acts of out put position for the

ot i i Wi e o T Bl ot ] 8 St
The r 6}9 *&%ﬂ?ulijr( S d%ne usm?g a c% br t?d ro aeyn r eset{ Wrts ou t Tt'nus be tagﬁ; he co arerj
rep | a Ch Field re lac of a l r:l r Iaﬁ when $iput gt { ta Iﬁ ir |t whrc
time CE@ c@%h&uag se 8“ teSsaln eotw B ZClivates 3 Q{ts o%fp&s S
tr ansrﬂog Ld?lr for e q'e&@&eﬁ'e?{t reﬁP nﬁ%r é&flons age rte 9st tr Lé@d“ﬁ? tr @lp:u:

10 erdaches WR Lendifivil Ji ifd RIMlabaMdal Seiayt | T8 dgli@y e il frSssuledis reﬁtqyth@n Ao
act i vadiehat difues eRPBEIRLApIRREr at i ons COMRZHuAy OF whendd QuiphySiobr lehobedt Ches
are all vl im®tedyh6uthidNoth BresSmbitaolal S€ I el ay iR PloSess @Bsmitters and YL t O
t hose caipdriterdstige thdl Rle@intine8fwheh 0GhUta&H C :fle-ere afttndl bl QiffeRARHIAS &imd el | hGsits | N
t he abays@h@@use- activated. Ti®l @Mbidéd bgedtibnsMENt atdodParatbdr and1sleatroaie, lakched 6 €M Swene
ti on. of the rapid pressure rise relay components gen- known to those skillécainshg &rt ef el&cheredThé-y
12 andralbsagwrente dparribpdin b abbvecsmuand t r asighndr Sirgmentliora Fei igsiice. the pressure
repr edient ati ve of Descri pt ion of Fi gures transmitter assembly 12 and subsequent genera- .
pressure nmay be acconplished by the uses oftioplaed tigsisiskieroeina fignat eenesantetiee of

t aught2eeairtRf Figiehni ng The invention is cReesews inay beracepmelished by dhealsp of the
publicatjons. Transducer I|nterfacing Handb$8kngtibiundamentaieclasghiahy thegioliowing
dr awi n hemvgpt@in s descnbed in greater detait in | ; Shwblﬁ?no% d’ra@gﬂufﬁ\}qtﬁgng q\pebooh_ggtb

Li bra F '"9 d'%”ﬂ ck di agr am'9t% He A ‘?é’fB Inc. 51980, 'dEf rdss
Cat aI og I'g éﬂf db‘ (5" "f gé red) eétr eﬁsa t6'° P’% P‘éfs c8 °Fo|
ci rcui teec r°5f° ?5:;{3’;{ 7 pregsu“" S andarcgg k @@ bgok; fat\y
r epr eseBg ' Qf{(}egtf apoa % rate-of-chan gCt ree I n% Ebngres ar ﬁ&?&i

anyvott ( n rrespondil ng rate@ and 155 tron n |-
Of Congr:rssﬁa §1|0ng éﬂlall\\;gltagégurvé/ ft aggs ﬁ

9:—[ db k McGraw Hill ( 975P 24-5
6964. P@tgﬁsg Aéaté@ b@q gr'ﬁe §Qay gllcgip rBer Cs E{'g‘i 11a ré).zts %f%nare |a§ e wae?le:nown

exponenfaled cheRhd RtSgeSW¥gS Of 25 neer s’y léaamt@m&y 1DdeHieVbdslghérs: (Hahdbbek! 5
Pages 2Ag5s Vs, the) PREL ARG BidtidnlHp tdr ME  dels8abnE bdiod] Mcérwrrm" (c) 1970 Padbs hd-23
G r cui t @pleSntativel da rspitiel anli oD Fap@l Restlrb |  KNOWK 18-84. erndfsiopé anguN® lidnagfsntalsVAET I )
as evi desac@aysby El ectroni cs Desi gners' sHandheplsy the gublifatish @aBulishénd AdaBtiv'S .
time relationship for second edition, Methary. fdukH edition by Béorge Bamhesasl 3r. 23
r epr e etpited tDesipradf hpdreentiand oi | rapi d pr e9S196&@ Addisbo Wdsied SPublldhing Staapenyof a
. curve fundanentals are rise rel ays. Library of Congress Catalog Card No. 68-1756B,
treat ed Figy 1t sethp block datiaonof Gt eefarsd and Afagept30do GeoThetaryciplésoefrRthcisdist dren
by Geelegjonis rapihenessyre e, relDetenitrpledircies cfsi pidisenssedf int e Aubleatiani Byise. Digital. and
(c) 19csssodgien sh ‘W\Ml&/ fifsghpawet traes- Corrpaﬁy'mhlﬂpb’i’%(?fymtﬁf byCénselr MdlgaCandyHerg
Card [Qgnerg8- e ygm °°FIF’§"G”§ Fstherpeespitck di &ff dpboMcBiae WY df)el9pR dibrary of ‘F‘%ﬂges
30 totr%m'"?'héss?ﬂ“?'hd Pk the ppweneontiol a5y t s aPE@SEEARS A RO BA8P3pr essur e r| se
rel ay ‘?%thl 8.9’??6&" transgiter 2 LORCERC i n thJ (?o?is § R diEiprdeor ‘Bi' I V@ ). ;
and teg,.cags.g Sl T ‘;bd i, gﬁ e LA
Vavef d tan n? 6(5;5 rl:'r:.?e!r?értaﬁ) cwcu§_{1? he F? e in u ?{?ps ?é %h
pr es wer/c ﬁl asse j\%‘ﬁ i er . E% CEA Xutgg is t er
asse JcMrt :l'g? gtr?r% ed %%Q Jré)i g@a? toglrn%séet r rt ﬁ%e téndé
enbl ) ZE)rop &\ap(r& &é”ﬁp)t St B sCOQY R, r §s exponentially tow rﬁp
the dirdef RlafBs Qrthé?auatp bl :oée.tfér)em.atohe i’nt WAk RysSpuUr e of the transform?r
tank &Ruitsy wh04 utb @V N@n tWWRLES R8s £nt | NCT s irdlg bgaRt Gmd/R detetmidd by how

el ect vditsgd! prédotidmdi td swrrsteet dnalfeOP Qrdsi onal  fofg I 181ES Ubrevoul kD bNcBed2VapMak as de-
voltages W th val ues proportional to and pieedsmdued his signal to the

recei verrhe butputiot thbGdiffetdngatdr @oes ok igaange of tithie uhdepsttod ek thagsethoa$ disdied in
power tocarnimeobeldys sieduld| 34. Ivbich Thi@idegaBd Ver  this invention chlie beichdies entandpeformed
out purequirgd ime) resdosset Tee delipptirced ogipntcui t 16y dgrvapterstug. he transmtted

pr essYaug ogicgmiattor 2®istthemmppliet ay/theicooui t. The out put of the tine delay, to a
pr oporardtgneicuiy @Bt epes, it\i§ pomeoared dmdebect or 1Glaims 15 Vout. rises :
expondigshold yojtageoVigaMex t2h80.i wipnht 2 veleere, s&s The vol atage V(p) is then applied
to a uivdient elat drathax. V§ht~59mrqprﬁsmt Ubee 4. cFrcﬁﬁtho"EOC'RﬁHbé@a@&'ﬁ tcontipfliag the,  on
conduBpumpate of change of praggurg E*I"%ﬁ@t ate ti nPoVY 98¢ BPH{IHERYeh a”ﬁ@W"\'/B?"t"&ge
pr opofieoal relay te (peepigt ¥hgev & of pres- 2 "PB‘i’lfj"eF’t‘a"'f HREC™PET"Vout t o
exceed VdpMax as de- sure. :
picted in Figure 6. The output of the gdifferentiator 20 is the input so
It |s understood that t he nethods dlsclosed |n to a tlne delay CIrCUIt 24

N " Y




“means. for measuring the pressure in the measuring the

pressure (12) in a.liquid transforner tank,

filled electric power transforner tank (10), nmeans (12) for gumllL II"‘HII“II'”“III
el ectrical sig- 5 gener atgpg@aés ¥ gge (18) propogtiondl to'n
proportional "'to the pressure neasured, the tank pressure
measured, neans (20) for differenti ati ng the signal 5 &
dif f.erenti atetnsgfor( B&surtnpehet arssupriestsur e vol t - (dpuripg opoptdsanal12 o thiguid

pr §Ssur etrangarmertetk. t 0 age to gener afiked@iegiot barge raisigmadr tap2AY), pr opor -
gener at e ameagntd) fof @enprafinoop eleclrieahsig- t o t he r atgenerating a voltageal18l oropdwnalad e of:
change ofal Ipfanvkllopﬁ* togka pressurgmeasyeedge of t r anstherianspresswekmensered ur e,

filteri ng ans @Pefor differepiatinghagiong grial t o necffesentiaring @bﬂ“emf‘tb\ﬂf?fiswg vejt-
field adf %isﬂ’%?B'l"@”a' to the pregrurgdPespEeditor i ne r es?@?n%’egeﬁ? ﬂeﬁ voltagg) S'Q"a'rfaz)tqf%ef

del ay ofgef‘?fé‘e raastgéa'd?Q)é’FPSPf a's‘Pdﬁ’?a’lateto onal to the rate of f FﬂlS Pf'ﬁ Z8yet he
time res response fgt?r@ A 44 t% e of change signal to

tl’
26 th f“ ﬁ%gﬁ f genepe, ‘5“%%;‘” (PP {9%h
ot 2 b S lﬁ%gﬁge A (30 gsrﬂw Ny .

Maxi mim eneraj ?Egz;spon;egslgnal @ gnéﬁ ( 30 26) wn?f‘\ twﬂ € maximuym, eﬁ
for

)

change Jt urn
of f the cthE eherat anrgaxtnﬂ.g} ra]geoclgf conpar i nure § ﬂga; [gaot)g:g q::hnax&g o:‘:}p%?y mgfsE
response s;n liog ﬁiormga}, hdBeid Baflsi.. 15 5. fe ne 4, further
CONMPI i Si R tldGedPdibe shs Qé)m MRaci 972 o 30 m&tpodgcﬁwmefu?er ising m%t ep
of acti vialn R &QﬁHné&éngr{aﬁlsa)y ofeRa&ehus (32) sblibr Qbifannd S5 i Rl (d2

sai d ti nButloR-signal (31) when thb Ak fife deact i vat e beRMak OhEBiandd rﬁé} MR tRPonse:
si gnal axeRedgnd RRceBMX G LMBimuAL RteOd! time rebpdiBe &iGHRPR YFted thak ik nasi-

great er chéngeisigdae nmaxi - change signal . mum rate of change of pressure signal.

mum rate of change of pressure signal 20 20 2. The apparatus of Claim 1

furt her Thenpparaisng Claim 1 furtiatcenprang pr uc hePateamnspridiy, 38) responsive to the
shut - of fmeansy32,ra8) refdhgivet to tibeshotdfivsi-e t he power to the trans- 1.

El ekt r omais@hes dBehialet ke eowygdr the thiy di e Reg@ektbusaes S¢hb@eisgerit fir die Rege-

| ung derforBef(idir | ei st ung zu ei nem el ekt ri schiemg @8 Zufuhrleistung zu einem elektrischen

Lei stungstransformator, der einen m t2sF| Osskeptungstranginyaatert dey dingn mitofriissigd | i ng
t he pdwepprarausiey eopteding the power to gr¢lec- gef ul | t kit Defilken ook (1RkRaL. Miti t tric power

t r ansf ortffe POWRA\RRHPTRer| fraq'ug ¢ fquid| #igd - -E'"E?“ﬁ\”gﬁf‘h?tuﬂh@é?ﬁe"zﬂﬁﬁ Dveckesen

des Dr udafk §ompsisipg. ¢ onpri si ng in dem Transformatortank, in
dem Tr ansf'B‘?aﬁ%lf%r”teaﬂ’R”g Wﬁéﬁeés‘f'%f” Reasuring the Ef“‘é‘g"ggﬁ“e“?h uppgin elekirisches

- Einri éﬂ‘fmg) el ekiri s®es trand 5 A Preguank Wer's"es proportional

30 nal ro ortional dﬁfﬁ pre ure measggcﬁ %\Bl ches pr Opémnc&n en ( %{h% Jalag fO

gener at i n

r lﬁer nlam e signa zu deme%%nen ro onae
proport '(Q pjngy fh i t th %gqgl ed, (18) zu rg;f:renﬁérgf P i égr%[]g2§)20)

urn das [ (2 rt h raté;II fjser enti at ELPQZ portlonal zu der
”essene'gf chgddgnﬁtrang&ﬂﬂ%ﬁk' &@Jr@ % ( 18) pr OQQJeT'dn &ég %

nmeasur ed tfeans (24) for providing a f{eﬂd@djuéthbléj' f ferenzi er gheredlfs) €1 N S' gna

gener at gma dwla@ Al 2 oP R biginad t 0 the rat BinrichdRgen, um bef LFe@énKé?éﬂG}%n
wel ches gpferRQd tnedBipbnsd Bighf2epf change of transgirg ZBitvelk8gtkung RS KeéicRungsra-
Ander ungsrrdafs fofl @éneratiigasl Sfa@momtrae toANkeo Means ( iRAgignkies bpreieustélien Lndeif iz8k-d

adj ust abhaage signal (30), druckes ist, tinme del ayamspretHsigndl @Bezuazetdsance si gnal
to means (28) for Esompardt thiergiee, reur n uber Fel Hedchsitgsh] un@ingeadtadseinge-t | me
r esponsepcpsegsigrial (28)6¥ith the maximum rate of - ei wegsEsntigel (30)gm reragpeci @isd

Ander ungnge sigmelg 80y tof gpnergfe m ehutdif signah maxi mum r aEierichfungen4(@8), um das Gber Feld-
t ensi gn&teshepehepaidz lime edspanpe signeh (26l n Eei t - chaﬂ?@'usg gnsi¢libgrg @pitansprechsignal
anspr ec RSPy dhe U‘Z’@)‘Ufzuatépke'!fg@nsigﬂ?bans (28) f of2O)cBitrBelP iMfyMelR e nggryngsraten-
- EinriB8kungen, um ein maxi mal es Ande- sponseS@RGRE) 2y yBYleighephup 1 Maxi mum
rate of latch circuit means (32) tp u‘ﬁ%’é MaceAsi gnal (30) FHRERRLGEA cweHeen: MaRyeEs
si gnal Fe ﬁ?’ PRy é?i’ers'é‘{‘ 8"6?9§ u‘@"o?’f‘" si gnal Zeitanspreghsigpal dat MRy@Ale (A0g8
das Obe s‘ﬁ% ol % Wﬂ;%g aid timB res pons@"%sfaéeﬁﬂ?"at Ygysteit 45
steuerur]%to yn%”t"l !'T; 0% & @F‘f°3ﬂ‘éept?é'?:er15| gnaj exce

nspruc wrm'l wﬂ% in-
change 3i ’ . osoonsiv ) mi t “defy 4 p NAETURBST &l (30),
e Gl e | B it ?%9‘“

di zU &hA t at us
and shutomt‘)e”vms'lnggsnal (31) unt|| %:a Qé@nzgnﬁégﬁrﬁaﬁg rﬂfi(ofa ¥ 28

maxi mal eneAndRy o Sqéthatiity HQ‘I{rblhng%W i's renoved,
rungsr ajoenahdgdiaér cohgshh HeGleps €1 @y driver neans (34) responsi ve to the
shut-off signal, and 2. Gerat nach Anspruch

1, wel ches weiterhin Ein- out put rel a‘{: nmeans (36) responsive to the
ri chtungen (32,38) aufweist, weiche auf das relay driver (34) to control
current to the trans- Abschal tsignal (31) ansprechen. umdie Lei- forne



; ===vergtetrcthen
y des Zeitansprechsignals nem el ektri 'schen Le| st ungTr ansf orfrator— wel.-
(2@) nmit der nmaxi mal en Anderungsrate cher einen nmit Fl I
Tank hat, des Drucksignales (30), so daB f M,!@ﬂ E 1"
Abschal ten des Transforrmators ein St §BD398|§7ﬁB1chtungen ZUm .
Druckes 5 errelais nicht arbeiten nug3. in dem

L34 nsf or r’rgt Q.Jr K Steue [i ch e;r]1 12 um ein el gktlrl sches
Vel f ahren”n r ' er hin Si na ﬁ'C}éer"z(qu %%Ze"WéP'EWé@“a's
pr bpor ti on %grh é%kag)chgn eus%r v?r& mator V}é{ . dag gas % BrA‘oﬁderfrﬂPs@?n

cher enen mut Zilynk ugksu 0 Ies
genpessenen Dﬂtuc (32) (34) A ié It Js Trans orrﬂators ein Steu

Transformat or. Enﬁi’cmﬁﬂg&hgmgﬁﬁe‘ 29 prud3) dag zu de ﬁeﬁgs ni arbelten mu

deakti vi eren, Vs fassiiahd@Rsprechsi gnal rressenen proporti onal e

Si gnal - Einrigfitgar€(12) Sibn &h Seigk@scret gnal EurVeQ&rﬁenn@a%I'\ mpﬁcﬁat FoichdS)eibHin
di ff erenzi er en,sighal AiefkesgolMlchésZtdportional  der  Drddg lsamat @i mag:, dfa8 IseebdtdBligerst
wel ches propor ta asdgenetdendNmlegkwigsr at e des  Tr@gd) 3349 akiReRWirB N den Transformator
Revendi cat i ons Hhridalkgén (28 um das zu dem ge- 10 zu deaktiviered; Swenn Eh@?élﬁhgp%@&?gﬂal
(24), um ei ne wiEdsenérel Muck proportiondle #gqaar ei | a rdBeLibitalsedad Gighd) Rir Gid@naximale Rate
pet nmettant de <Sté&aeditmenzieennst @b Bigea @2iei t ver zagebrickgnderung. controler la
pul ssance appl izgquezeugror wakhesr @omrtiogie zuAnder ungsr at ensi gnal es berei t zustel -
format eur de pmngesmﬁreteeti@ctTran@fmaMarportant Révengicationgi n Zei t anspr echsi gnal
(26) zu druckegfistr eser voi r renpli de i quide (10) conprenant erzeugen,
20 - Einricht uﬁ@gq;ptungﬁnn(zg HMngng ey &eld-Ande- 1. Appareil a circuit qutptr@rmperpemmm de
mesurer | a preSSreNadaindelpngaitearedasingal ( 30) coirdier jacuwgeance appliquée sur un trans-

| & 6servoi r d@e% PooRupgsraRatiangles bereilzusigh cht ungerfPrpgiey denviserrse Fedtioge Spmrocint
un moyen (12) BUF”‘%%Th@F BPsPRNLINgn@P) §i gnal (269 148pVOIHERPI Aigiuisa K i@hcompepaant
6l ectri que pro nnel a. I a re531 on né%ur6e- rungs- rat ensi gnal (30) zu
ver gl ei chen, hy r | nal 30 z ez I‘éﬂqgl (31) z g ourfmesurer la pression dags
moyen (20) poui; E: urﬁeﬂ ghg e an nal wenn da 'ﬁs@f"f’" 'f‘\g 86’??@5” nal 26

signal

n?axnpn% ndtgl pl‘ essi C)elec (Hle Sorogﬁ | P,Z'izl? pressuon mesurée

das

Anderungsraten genér er

: tens (30) 2u verglelchen
proporti onnel gn eﬁ’l @{aw QH &l 'erzeugen. . un moyen (20) pour dlfferencner\{é gSna§e
de variation dﬁer{naddgrfeﬁsdn% ISP BBf YR T - (18) proportionnel 3 ressnon me afm
Verri egel ungssmbahiikr Wn&&bd@&bt@%ﬁdﬂﬂge@m 30 de gbRrdr AN er YWortio éj 'la
urn den Zust angbedRRreits@npar at or s vitéBse BR%aMhtib &) la B%J.onn{e M;.

un retard und ugBeghDsRiBlikSisgnRhEsgeh31) B S ZUd@iransformateur ; t €NPOrel ro6gl abl e
par plage du s{3gnain dbe ZukhbRiSdesN@imparReset oder bi &nzméyehqutmggm@re un retard
se de vari ati omdades Mbshealgigndtsas1) BB miegnal de nempEeledIERR Bhded, signal de vites-
réponse t enpor ednt BefeRBYigr bis Rellaismbgseeder ei nri ckd v g@iation( Bid)de gswdrerh@r signdbde
un noyen pour tpdmébeizubgiaitan gnal de vites- auf téaonsd\tesmbraliet(sé)gnal ansprechen
und - Relustigibergipichigegenn (3 xveian ( 30) ; et ua moyen pour générer un signal de vites-
Ausgangsr el ai s&f 435 Abprhalisigest afsp@ henwed che se de variatighmaninem(3028) pour
cemparer |e sifjsganoygaissinrichiwgeridplayeldheei ber (34) uamopere@Bienqur comparer le signal de
reponse t enpor®f |948" (Relgiskeibes (B rangregien (26) au @H?"S%I&G’H‘PS’PV%W'@%PQMHQG (26) au
‘Transf or mat or -Y™ den Stom zu dey g Frapiormatoyi t esse d%g’\?bi"f 4iaS e derariatian iy (30)
wi ckl ungen zu ‘%‘f%%‘f”nzubﬁwemztlf OpbPRgRYe  #o afin der gEPeEss Yok fe (RUPLieg SEd

de coupur e (31 hen lorsque ledit signal™de réponse t de
A Uerih SRUBRARSIR UL 5 5 pacse B G YPTBsEeT mer
vari ation R dsy fu YEh n@ ” (é,gratl schen "Seuern der Lei -

mum st ungsg M zu el nem ransfor mat or i r%??re-ﬁ?ﬁn ,Ltr ndlcatlon co

45 2. ADDAT Sl Cldbried AEEAUBALEN T GO Briifkes

(12) in_ei nemgishigkeit ?efullten Tank €} lﬁn‘é@ un noygene 2&23 ou$gg§%!: rQa ?Hssance
signal Fl Cssi GHeeRiribchael d#sltdnéé?ransfo]_ s. (10) ei nesyppiiquée sur te tidRsidrRAEN [16).

pour dé6sacti VGIrzeb@enpéihe'i%%engel\,@I@t,g pschen Lei st ungst ransf or mat or s,

appl i que sur |pertibsapnsdear gerdesdhien(ThRkdruck EfoZeug%pﬁbnﬂ@drm&&atn&wéb@troléﬁﬂé gligadee O-
portional zu dem genessenen Tankdruck 50  Sppidpiasueivh rpforiduabd pgance
control er | a- liffiegpaieree (203tder Tankdruckspan- électrique comportant un réservoir rempli de
appl i qu6e sur numg. tumapis fSpematgssignal 22ped ssance -liqldied Joepenanter en (20) der
Tankdr uckspan-erzeugen, welches gtoggtianaigiue Avonport ant U meEerpewi mesu@nial dresgien dansg.
um ei n Spannurfgwsdstptredes (TaRyiruckgs ist, 55 | i deliéskevolr amyprsfoamatevr er zeugen,

wel ches pr oporftedn@t desr Apqungsratensignals, un noYemopRiuf12heeyir Enérpraun signal
pregsi on dans uawmﬁﬁtg?sate@‘sa@% 2Bhiitlitkes i st Slectiique propgdionnel a la|pgessigsaesyISP r
de fransformat®uM™@ - Filtern (24) des AndeanngsratenS| gnal s,

un yen (12) pour generer un signhal um ein Zeitansprechsi gnal (26) zu

er ZRu- el ectrique proportionnel sa | a pression nesur~e gen, und A

5 7 9 EP 0 398 974B1 RN IR IR

1 A



dx CLL MS * un noyen (20) pour differencier |e signal (18)
propotrtionnel- ala pression nesuree afin de generer un si gnal” (22)

proportionnel a.la vitesse de variation de pressi uml uﬂm m
t ransf or mat eur : 9 EP 0398 974 Bl5 rrau l duire ut

retard tenporel r6g| abl e pa'r pl age du signal de vites-¢sé dé& varihtion afid

de generer un S|g onse teqporelle (26); un nobyen pour generer un
en ( ur_différgncier le.s
SI nal q %om pres&gipmesre&!non maxi mrum (30); un noyen (28) pour

eqrgp‘grel le (26) au signal de vitesse de

corrparer ? r°§° ns' A2

vari ati qne AL, Sj r%Eng cggregecmﬁr er un signal de coupure (31) lorsque
ledit signals Oqj,ﬁateur ponse tenporel l,e (26) d6passe le signal de vitesse
de vari atlprn pbglﬁqgoduwumytgg de circuit de verrouill age (32) pour
retenir foond 5,eg§ pq*aggrp@g@tap(ygv,tgg_ | e signal de coupure (31) jusqu' a une
rem se se2fd latbdlbid 8 fdndler QA sighp @y’ @ ce que | al i mentati on soit coup6e; un
nmoyen d'regepdel érhgordie(26) ;de rel ai s (34) sensible au signal de coupure ; et un
nmoyen de red rﬁby&ndﬁ:r%@feiek&é@ﬁ)de&ﬁié&l ble 25 a |l'anplificateur de relais
(34) poue de oatiodInakimu@ (3opur ant appl i que aux enroul enents du transfor-

mat eur . 4. urPheeb d@s) pter cphibleaigaalidenat | que de | a pui s- 30 sance applique
a un tr aésher empaele (28) rmprsignalidentitedss 6t apes de: nesure de |a pression (12)
dans un deesrigtion madmund@0)t afiads foéremtueur de pui ssance 6l ectrique renpli de

|'i qui de s{gadd)de coupure (31) lorsque ledit signal de 3575gen6rati on d' une tension (18)

pr opor t irgrenserienpasellg (36) dgnagssde Ganatider 6ser voi r mesuree; diff6renciation (20)
de | a t eiespote \@datipr @aimus G :de reservoir afin de gen6rer un signal de

t ensi on (29) MpYeBF8r ¥Féntrererguillage 32 esse de varia- 40 tion de pression de
r'eser voiPPyr Flepif r‘%é@tug Ja)copprdryfll® de vitesse de varia- tion afin de

géneér er lePF JeqfuPUre d gﬁh% PP el % (26) ; et conparaison (28) du

si gnal “?‘é QY jusays Hepb?"%‘F'P fop 26) au signal de vitesse de varia- tion

de pres LPQ e un relais de contr8le ne doit pas
fonct i onn " A gn”};‘ gﬁcra rpg? rr%{?is?&?rrat eur. 50 5. Proc6de selon |a
nble au |gna oupu

revendi Ca '{ ngt%re | ' 6tape d' activation d un appareil
de rel alaq &m Ig@jﬁ%:?gg?lou l5iBQir desactiver le transformateur |orsque
l e signal, @ag @@gg@en;oggmgg@ &n&&t sup6rieur au signal de vitesse 55 de
vari ati @iege Pression maxi num

4. Procédé de contrble automatique de la puis- 30
sance appliquée 2 un transformateur compre-
nant les étapes de :
mesure de la pression (12) dans un réser-
voir de transformateur de puissance électrique
rempli de liquide (10} ; 35
génération d'une tension (18) proportion-
_ nelle & la pression de réservoir mesurée ;
N différenciation (20) de la tension de pres-
sion de réservoir afin de générer un signal de
tension (22) proportionnel 2 la vitesse de varia- 40
tion de pression de réservoir ;
filtrage (24) du signal de vitesse de varia-
tion afin de générer un signal de réponse
temporelle (26) ; et
comparaison (28) du signal de réponse 45
temporelle (26) au signal de vitesse de varia-
tion de pression maximum (30) pour lequel un
relais de contrble ne doit pas fonctionner pour
couper le transformateur.
50
5. Procédé selon la revendication 4, comprenant,
en outre, I'étape d'activation d'un appareil de
relais de contrdle (32) (34) pour désactiver le
transformateur lorsque le signal de réponse
temporelle est supérieur au signal de vitesse 55
de variation de pression maximum.




