11 OMNPEOENEHUE MECTA NOBPEXOEHUA HA JIMHUAX OJJIEKTPOMNEPEOAYN U
PETMCTPALUA MAPAMETPOB ABAPUNHOIO PEXXUMA.

11.1 OBLLWME CBEOEHUA

HapexHocTb aHeprocHabxeHus1 B 3HAYMTENbHOW CTENeHN 3aBUCUT OT BbICTPOro YyCTpaHEHUsi BO3HMKLLMX MO-
BPEXAEHUA Ha NUHUAX anekTpornepedadn. B To xxe BpeMs A0 YCTpaHEHUS MOBPEXAEHUSA 3TO MECTO HYXHO
ellle pasbickaTb. OTO NpeacTaBnseT TPYAHYIO 3agady Ans paboTHWKOB, OBCNYXUBAKOLUMX IMEKTpUYeckue ce-
1. [lo MecTa nNoBpeXaeHUs HyXXHO JobpaTbCs YacTo Mo 6e340poXbI0, B TO Xe BPpeMS ANVHA NIMHUM  MOXET
N3MEPSATBCS COTHAMU KUITOMEeTpoB. MoaTomy, Hannuue cpeacTB ONpeaeneHnss MecTa NoBpeXaeHns SBnseTcs
obsA3aTenbHbIM ANs nobon anekTpoceTu. [JAMPEeKTMBHBIMU MaTepuanaMym Hanmume OMCTaHLUMOHHBLIX CPEACTB
onpegeneHuss Mecta nospexaenuns Tpedyetca obasatenbHo ana nuHui 110 kB u Bbiwe gnuHon Gonee 20
km. OgHako aTu cpeacTBa XenaTenbHO MMeTb AN NMHUIA Nobor NPOTHKEHHOCTU 1 N6oro HanpskeHus. MNMo-
3TOMY, UMEEeTCS MHOXeCTBO pa3paboTok npucnocobneHnn 1 NporpaMm Ans onpegeneHs Mmecra noBpexae-
HUS.

YacTb 13 3TUX CpeacTB He OTHOCATCSA K KOMMNEeTEeHUUM Crnyxb penenHon 3awnTbl U YCTPOMCTB, KOTOPbIE OHU
JKCMyaTUpyHoT.

K HUM OTHOCATCS yKkasaTenu NnpoTekaHUs Toka KOpPoTKoro 3amblkaHus (YTKS), koTopble paccTaBnsitoTCs BOOMb
nuHun. OHu cpabaTbiBatoT Npy NpoTekaHun Toka K3 Ha 4aHHOM yyacTke NMMHMKU. YKa3aTenu yctaHaBnMBalTCs
BOMM3n NPOBOAOB M Ha Xunax cunosbix kabenen. Mpu obxoae ycTaHaBnNuBaKT MeCTO, rae cpaboTtan nocnea-
HUM yka3aTenb. Mecto K3 pacnonoxeHo mexay nocnegHum cpaboTaBLuvMM 1 NepBbiM He paboTaBLUNM yKasa-
Tenamu. Wnpoko npumeHstoTca ykasatenu “YK3”, ObiBero Pwbkckoro 3aBofa “OHeproaBTomartuvka’. Kpome
TOro, NoAOOHbIE yKa3aTeny N3roToBMSATCA Pa3NUYHbIMK NPeanpuaTUsMM YKpauHbl, B TOM YUCIIE 3NEKTpoce-
TAMMN.

K HUM OTHOCATCA Takke cneuunanbHble NEepeHoCHble npubopbl, Hanpumep “BonHa” n “KBaHT”, npousBoas-
wmrecsa B Poccun. Umetotcsa Takke cneumnanbHble reHepaTopbl Ans novcka MMM B cunosbix kabensx, no3so-
naowme 6e3 packonku kabenen onpegenuTb MECTO NOBPEXAEHUS crneumanbHbiMu npubopamu, OUKCUpyto-
LLMMMW Hanu4yune nons reHepatopa. MecTom noBpexaeHns cynTaeTca MecTo, rae curHan ncyesaer.

OpHako camasl 3HauuTenbHas 4acTb cpeactB OMIT akcnnyatupyetca cnyxbamu P3A. [ns onpeneneHus
MecTa NoBpexaeHns OHU UCNONb3YIOT NapameTpbl KOPOTKOro 3aMblkaHWS TOK, HaMNpsKeHWe, CornpoTUBEHME.
MecTo noBpexaeH s Mo 3TUM AaHHbIM JOMMKHO ObITb BbIYMCIEHO MO COOTBETCTBYIOLUMM MPOrpaMmam, Unm xe
OnpeaerneHo Mo cneumanbHbIM, NpeaBapuTeNnbHO paccinTaHHbIM Tabnuuam.

lMapameTpbl, HEOOXOAMMbIE OIS pacyeTa, AOMKHbI ObiTb U3MEPEHbI B MOMEHT KOPOTKOrO 3aMblKaHUs U 3a-
PUKCMpPOBaHbI B NamATK npnbopa unmn ycTponcTea 3awuTbl. s aToro moryt 6biTe MCMONb30BaHbl aBToMaTu-
yeckme ocumnnorpadsbl, Noka eule NpMMeHseMble B CETAX, MUKPOMPOLIECCOPHbIE PErMcTpaTopbl, Hanpumep
«HeBa», «PernHa», «PEKOH», cdukcupytowme npubopbl, npegHasHayveHHble crneumansHo ansa OMIT — OUM,
JINOM, ®NC, OBIM1-01, MOU, a Takke MUKPOMNPOLIECCOPHbIE 3aLUNTLI, B COCTaB (OYHKLUMIN GONbLUMHCTBA KOTO-
PbIX BXOAWT 3arnoMyHaHWe napameTpoB KOPOTKOro 3amMblkaHus. Bce coBpemMeHHble MUKPONPOLECCOPHbIE YCT-
povcTBa MOryT MMETb BCTPOEHHbIe ocumnnorpadbl.

PaspaboTaHbl MeTOAMKM pacdeTa MECT MOBPEXAEHUS MO NapameTpamM aBapuMHOrO pexmMa, KoTopble MOXHO
pasgenuTb Ha 2 rpynmbl: N0 OOQHOCTOPOHHEMY W OBYXCTOPOHHEMY naMepeHuto. MeToabl ABYXCTOPOHHEro U3-
MepeHus cumTalTca 6onee TOYHbIMU, HO AN UX UCMONb30BaHUSA Heobxoammo cobpaTb pesynbTaTbl M3Mepe-
HWA B OAHO MECTO, rAe W BbINOSTHUTb pacyeTbl. Pe3ynbTaTbl OQHOCTOPOHHErO U3MEPEHNS HaxoaATCs B OOHOM
MecTe, 1, MOCKOSbKY BCE AaHHbIE HAa MecTe, pacdeT MPOCTO aBTOMaTU3NPOBaTh, BMMOTb 4O TOrO, YTO MOXHO
MOMy4nTb YK€ PaCCYUTAHHbIN Pe3yrbTaT B «KM».

KamHem npeTKHOBEHMS ONS pacyeToB ABMSETCH MOMyYeHMe TOYHbIX OaHHbIX, HEOBXOOUMBbIX ANs pacyeToB —
ONVHA, CeYeHne, paccTosHMe Mexay nNpoBodamMu, Mexay HAMK U 3eMien, Mexay HUMKU 1 MPoBOo4aMmn cocea-
HUX MVHUIA, BAWSIIOLLMX HA TOK KOPOTKOTO 3amMbikaHus. OTW AaHHble Bcerga npubnusnrtensHble, criegoBaTenb-
HO, MOSABIISIETCS MOrPEeLHOCTb B pacyeTax, 3aBuCALLas OT TOYMHOCTU npefBapuTenbHO BBEAEHHbIX AaHHbIX
ans pacyetoB. CuntaeTtcs npyeMneMon ToMHocTb 7% ansa nuHni 110-150 kB, n 5% ana BJ1 330 kB. 3T1o co-
BCEM He Marno, T. K. MECTO, FAe HY>XHO uckaTb nospexaeHune (3oHa obxopa), ans nuHum 110 kB anuHon 100
KM, cocTaBnsieT £ 7km unum Bcero 14 kM. NMpu pacxoxaeHnn gaHHbIX pacyeToB C AEVCTBUTENbHOW BENUYMHOWM
paccTosiHusa 6onee yem Ha 7% HeoBXOOUMO YCTaHOBUTb U YCTPaHWUTL MPUYMHY pacxoxaeHus. KoHTponb 3a
TouHocTbio OMIT Bo3naraeTcst Ha cnybbl aNeKTpoceTel, KOTopble AOMMKHbI 0becneunTb perncTpauuto cry-
YaeB OnpeaereHnss MecTa NoBPEXAEHUA U TOYHOCTU UX onpegdeneHus. 3a cHeT KOPPEKTUPOBKN napamMeTpos,
BXOAALWMX B POPMYIy, HacTo yaaeTcsl 4OCTUTHYTb MNOrpelHocTM MeHee 1%.

UeM MeHblUe OSIMHa NUHWMM areKkTpornepesayn, TeEM MeHbLUe TOYHOCTb OMNpPeAeneHns MecTa MoBpeXaeHus.
OvpekTBHbIMU MaTepuanamu [J116] Tpebyetcs ocHaleHne cpeactBamm OMIT nuHmin 110-750 kB. Ha nuHusx
bGonee HM3KOro HanpsbkeHust 6-35 kB Tak e uenecoobpasHo ucnonb3oBaHue cpeacte OMI1. HecmoTpsa Ha
6onee HU3kyto To4HOCTb cpeacTB OMI1 Ha NMHMAX Takoro HanpsPKeHWs!, 3TM CpeacTBa BCE PaBHO MO3BOMSAOT
COKpaTUTb 30HY 00X0Aa 1 yCKOpUTb ONpeaerneHne Mecta noBpeXxaeHns Ha JIMHNK.

11.2 NMPUHUUNbI ONPEQENEHUA MECTA K3 NO ABYXCTOPOHHEMY U3MEPEHUIO MAPAMETPOB
ABAPUMAHOIO PEXXUMA

[BYXCTOPOHHME N3MEPEHMSA MO3BONSAOT ONPeaennTb TONbKO MECTO HecumMeTpuyHoro K3 ¢ 6onbLluMm TOKoM.
MecTo TpexdasHbix K3, obpbiBa NpoBOAOB U 3aMblKaHWUIA OAHOM dhasbl HA 3eMII0 B CETU C M30NIMPOBaHHOM
HenTpanblo paccMaTpMBaeMbIMiU MeETO4aMU ONpPeaennTb HEBO3MOXHO. TeopeTU4eckn MOXHO Obino Obl onpe-
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aenntb mecTo AyxdasHoro K3 B ceTn 6—35 kB, HO NpakTUYeCKM 3TO UCMONb3YETCA PEAKO U3 IKOHOMUYECKNX
CcoobpaxxeHun.

Teopwuto aByxctopoHHero OMK3 MOXHO NoSACHUTL € noMoLLbio puc. 11.1, Ha KOTOPOM NpMBEAEHA NOSICHSAO-
was cxema oguHo4vHom NIOIM: -puc. 11.1, a), cxema 3amelleHms obpatHon (OI1) unu Hyneson (HIM) nocneno-
BaTenbHOCTK, puc. 11.1, 6) 1 anopa HaNpsPKEHUM 3TOW nocregoBaTensHocTh puc. 11.1, 8). Makcumym Ha-
npsbkeHns Haxoautes B Touke K3 (nctouHuk Ol n HIMT Haxogutcs B Touke HecummeTpum). OTMeTUM, Y4To nog
U 1 | Hwxe noHumaroTest Mogynu (abComntoTHbIE 3HaYEHNS) dNEKTPUYECKMX BENUYNH, 6E30THOCUTENBHO K NX

dase u HanpasreHuio.
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Puc. 11.1 K nosicHeHuto npuHumMna aByxctopoHHero OMK3
Mpeanonoxum, 4to ewe Bo BpeMsi K3 npnbopkl 3adpmkcmpoBanu (3anoMHunm) Yetobipe senununnel: U, /', U", I,
HenocpeacteeHHo 13 antopbl puc. 11.1, 8) MOXHO 3anucaTtb BblpaXKeHus Ans HanpsbkeHus B Touvke K3 npu
OBWKEHUM crneBa v cnpasa (OT LUKH NeBoro 1 npasoro KoHUoB J13M) k Touke K3:

Uy =U+1InX, (11.1)
Ug=U"+1"(1-n)-X

roe

X, — conpotueneHue JI3I B cxeme gaHHOW NoCrefoBaTeNlbHOCTH;

nX, — conpoTuBrieHne oT nieBoro koHua J13IN go mecra K3.
O6paliaeM BHMMaHMe, YTO BbIpaXXeHUSA 3anucaHbl ANd MOAYMNeWn, HO He AMs KOMMMEKCOB — B HMX He y4TeH
caBvr no pase Mexay TOKOM 1 HanpsiKeHnem.
MpyvpaBHUBas npaBble YacTu BbIpaXeHW 1 peLuasi NoflyYeHHOe ypaBHEHNE OTHOCUTENBHO nX),, nony4yaem:

14 ’ r
nXﬂ:U l,]+fXﬂ (11.2)
I'+1

MpakTuyeckn npoussoantca namepexHme senuumd HI unu O, a pelweHne nweTcss OTHOCUTENBHO paccTos-
Husa 0o mecta K3:

I'=nL= nX (11.3)
X o
roe
X, — conpotusnenune 1 kv J1I3 B cxeme AaHHOWM nocnenoBaTenbHOCTY;
L - nonHaa gnuna J13M1.

PacueTHble hopmynbl UMEIOT BUA:
3U6' - 3U6 + SIgXOyoL

(B +315)X,,,
Uy —Uj +I3X,,L
(Ié + Ié’ )XIyy

OTtmeTum psig ocobeHHoCTeN OpMyI 1 CamMoro MeToAa pacyeTa Mo ABYXCTOPOHHEMY U3MEPEHWIO:

1. B dopmynax y4acTBylOT MOAYM TOKOB U HaNpsbkeHun. dasa n HanpasrieHne TOKOB HE UMEHOT 3HaYeHust. ATo

npegonpegenseT OTHOCUTENbHYI MPOCTOTY BbINOITHEHNS (DUKCUPYHOLLIMX NPUOOpOB.

2. [pu BbiBOAe He yunTtbiBancs Bug K3: ogHon vnu gByx a3 Ha 3eMro Npy pacyeTe Mo COCTaBNSALMM

HIM, v gononHuTenbHO AByxdasHoro 6e3 3emnu npu pacyete no coctasnaowmm Ol. Cxema Ha puc. 11.1, 6)

n anopa Ha puc. 11.1, 8) He 3aBUCAT OT BUAA 3amblkaHud. [Ins pacdetoB He Tpebyetcs 3HaTb Bug K3, yto

Nno3BoMseT NPUCTYNUTL K pac4YeTam HEMEANEHHO MOoCre CYUTbIBaHWSA NnokasaHuin Nnpubopos.

3. B pacuete He yyacTByeT nepexogHoe conpoTtusneHne B mecte K3. TeopeTuyeckn ABYXCTOPOHHEE U3Me-

peHne NOMHOCTLIO UCKIIoYaeT BIUSHWE NEPEXOAHOro ConpoTuBrieHns. NpakTnyecku aTo BepHO A0 Tex nop,

noka n3-3a NepexofHbIX CONPOTUBMEHUN 3HAYEHUS TOKOB M HanpsbkeHur npu K3 He cTaHyT Tak marbl, 4To

npubopbl BbIVAYT 3a Npeaensl HE0OXOAMMOW TOYHOCTU u3MepeHus. B yacTHocTn, npubopsbl nnoxo paboTarT
2

’

(11.4)

I'=



B parioHax BEYHOM MepP3NnoThl U B panioHax co ckarbHbIM (OYHTOM, rae 3Ha4YMTeNbHbIE NEPEXOAHbIE CONPOTUB-
nenus npu K3 Ha 3emnto 3atpyaHstoT paboty kak P3 JIOMT, Tak u pmkeupyowmx npnbdopos.

4. Ha pacyeT He BnMSAIOT COCTaBISOWME TOKOB HArpy304HOro pexmnma. ObbsacHAeTCs 370 TeM, YTO BedeTcs
dukcauusa senuumH Ol nnu HI, oTcyTCTBYHOWMX B HArpy304HOM pexnme. Ecnmn Obl omkcmpoBanuch cocras-
nswLwme NpsiMon NocneaoBaTenbHOCTH, 36aBUTLCSA OT BINSHUS Harpy30K 6birio 661 HEBO3MOXHO.

5. OTHOCUTENBHO HECNOXHbIE pacyeThbl.

Bce nepeuncneHHble 0COBEHHOCTN HOCAT MOMOXUTENbHBIN XapakTep, YTO U Npeaonpenenuno BHeApeHue
METOO0B [BYXCTOPOHHEro M3MepeHus. HegoctatkoMm ABMAsiETCs cama HeOBXOAMMOCTb MOMNyYeHUst AaHHbIX C
OBYX KoHLoB J13I1, HeobxoamMmocTb nepefaym AaHHbIX ¢ ogHoro koHua JIOIM Ha apyroi, unm BbILWECTOSILLEMY
ancnetyepy. VMimetoTca cuctemsl ¢ Tenenepenadven AaHHbIX U aBToMaTU4eckum nposegeHnem pacyetos. Of-
HaKO OHW OTHOCUTENBHO CMOXHbI U HE MOMYYUNN LMPOKOro pacnpocTpaHeHus. Bce hopmMynbl BbiBeaeHbI 63
yyeTa akTMBHbIX conpoTtusneHun JIAMM, yto camo no cebe BHOCUT HEKOTOPYHO MOrPeLLIHOCTb.

Ons pacuyeToB TpebyoTca dukcupyowmne amnepmeTpbl Ha kaxgow JIOM n dukcmpylowme BoNbTMETPbI Ha
cucTeEMax LUMH.

B O3C npeumyLiecTBEHHOE pacnpoCTpaHeHne nonyyunnu metogpl onpeaeneHs mecta K3, ocHoBaHHble Ha
namepeHun napametpos HI1, HECMOTpS Ha TO, YTO NPY 3TOM HEBO3MOXXHO OMNPEAENUTb MECTO Mexaydas3HOro
K3. NMogobHoe nonoxeHne onpegenseTcs cregyrowmmMmm NpudnHamm:

— BbICOKMM yaenbHbiM BecoM K3 Ha 3emnto (ogHodbasHbIX U AByxdasHbix), coctaBnstowmux Ha BJ1 80-90%
Bcex crnyyaes K3;

— HEe3aBMCMMOCTbIO conpoTuerneHns HIM ceTen, npumMbikaowmx K KoHTponmpyemon J13I, oT TOKOB Harpyaku,
YTO CYLLIECTBEHHO MpPKU pacyeTax No NokasaHWsiM ABYX UMK Tpex Npnbopos;

— npocTtoTon obecnedyeHus namepeHun TokoB U HanpsbkeHuh HIT (HeT HeobxoauMOCTU B UCMOMb30BaHUM
cneumaneHbIxX punetpos Or);

— MeHbLlUen norpelHocTbio punbTpoB HIM no cpaBHeHuto ¢ punbTpamu Ol (1,5-2% npoTtus 4—6%).
Heobxoaumo, ogHako, OTMEeTUTb, YTO Ha J13TT, UMeloLMX COXHYIO 3MeKTPOMarHUTHYH CBSI3b Mexay cobow, a
Takke Ha J13 ¢ 6onblwon gonen mexaydasHbix K3 LenecoobpasHo ncnonb3oBaTtb napameTpbl Orl.

11.3 [OABYXCTOPOHHEE U3MEPEHME HA N3N CIIOXXHOWN KOH®UTI'YPALIUU
MapannenbHble JIAIN ¢ B3anmouHaykumen no Bcen anuHe. NosicHALWas cxema Ans OBYX MapannenbHbIX
NI3M un cxema samelennsa HIM npusegeHsl Ha puc.11.2. Ha atux cxemax ob6osHadeHbl: Xyo m — YAENbHOE COo-

NPOTUBIIEHWE B3aUMOUHAYKUUMY; I,', , I;,' — Tokun HI1 B noBpexaeHHown JIOIT, I; , I;' — Tokn HIT B HenoBpex-

aeHHon JIOM. YuacTtku J13M1, nmetoime B3aMMONHAYKLUNIO, 3aMEHEHDBI B CXEME 3aMELLEHNS SKBUBANEHTHbIMU
Tpexny4dyeBbiMM 3B€30aMN C BbIHOCOM B3aVUMHOMN MHOYKUMX B OOHY U3 BeTBEN 3Be34bl. ﬂ,ﬂﬂ 9TON CXEMbl OTHO-
CUTENTIbHO HanpsAXeHusA UK MOXHO 3anuncaTb ABa ypaBHEHUA:

Ug=U'+X,, L'(I,+1,)+(X,, ~X,5,.) L'T, (11.5)
Ug =U"+ X,y (L-LXIL+12)+(X ) — X o0 (L= L)

Toku Ha ABYX KOHLUax HenoBpexaeHHon J13I uMetoT ognMHaKoBble 3HaYEHUS: IH = I;' . Ansa uckntoyeHnsa aToro

yo.m yo.m

TOKa U3 ypaBHEHUIA MOXHO 3anuncaTtb ypaBHEHME Ha OCHOBe 06xoaa KOHTYpa, 06pa3oBaHHONO Ha cxeme 3a-
mMeLlenns asyms J19T1:

(X0 = X o LT, = (X o = X o LI, = (X o = X o KL= L), =0 (11.6)
LI, =L(I,+1")- LI,
MyTem npeobpasosanusa dopmyn 11.5 n 11.6 nonyyaem pelenue ans paccrostns L' go mecra K3.
,_ 3U5—3Uq +(Xo, ~ X, BIG,L
(XOyo + th.m XSI(')n + 31('),n)
[ns pacyeta no aToMy BblpakeHuto TPebyloTcs nokasaHus YeTbipex ukcupyowmux npnbéopos. B npnbopax
Ha HenospexgeHHon J1OIN HeT HeobxogumocTn. OgHako crnegyeT NMOMHWUTb, YTO MPW BbIBOAE BbIPAXEHUS

(11.5) nckntoveHue Toka HenopexaeHHon J1IOI nponsseneHo nocne 3anucK ypaBHeHUst 06xona 3amMKHYTOro
KoHTypa u3 ayx JI3M. To ecTb BbipaxeHne BepHO NuLLb Npu napannensHon pabote asyx J1OMN. Ecnu BTOpas

J13M oTkntoyeHa, To crneayeT npuHumate X =0, n (11.7) coBnageT ¢ aHanorn4HbIM BblpaxeHuem (11.5)

(11.7)

yo.m
ansa oguHoyHon J19MM. Ecnu napannensHaga J13IN oTknioveHa 1 3a3emreHa ¢ AByx CTOpoH unu ase J19IN Haxo-
OSTCA B pexuMe pasgenbHor paboTbl No KoHuam, unmn ogHa ua J19MN sknoyaetca Ha K3 npu onpobosaHun ee
HanpsbkeHMeM, cnegyeT Nofb30BaThCA APYrMMU (oOpMynamMu BbiBEAEHHbIMY cneLmanbHO A5 3TOro pexvma.
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Puc. 11.2 T[MapanneneHble BJ1 ¢ B3anmMHoOM MHAYKUMEN 1 nX cxema 3amelleHnst HIM.
BbiBOA yka3aHHbIX hOpMys HE BXOAUT B 0O6beM faHHOM kHurn. CBedeHus O nopsigke pacyeTa B CITOXHbIX
crny4yasx MOXHO noyepnHyTb u3 J117. [dobaBneHue HEeCKONbKMX MUHUA PE3KO YCIOXHAET pacyeTbl 4O Takon
CTeneHu, 4To 1x HeuenecoobpasHo NpoBOAUTL BPYUHYy0. B aTOM crnyyae crnegyeTt nepexoauTb Ha pacyeT no
cocTaBnsowmumM obpaTHOM nocrnefoBaTenbHOCTU, T. K. B 3TOM cnydae He TpebyeTcsa yuuTbiBaTb BNUSHWE
CMEXHbIX NIMHUA, NN UCNONb30BaThb CrneunarnbHble nporpaMmmbl. Tak Hanpumep, B KOMMSEKC NporpamMmm WH-
ctutyTa anektpoauHamukn V-VI-50 ynomuHaBllemcs B n. 1.6. BXOAUT nporpamma onpeferneHus mecra no-
BPEXOEHNUs ANsl NHUIA NoOGO0N CNOXHOCTU. DTN NpOrpamMmmbl HE UCKYAKT BENUYUHY NEPEXOLHOr0 COMnpo-
TMBneHus B mecte K3, Kak genanocb B paHee NpvBeAeHHbIX opmyrnax, a YYMTbIBAOT €ro BENIMYMHY Mpu
pacyeTe. ConpoTueneHme nogdbupaeTcs Takum obpas3om, 4ToObl coBnanu 3amepbl NPUOOPOB C pacyeTHLIMMU
OaHHbIMW. porpamma BblgaeT Tabnuvubl cnagos, T. €. NMMHMA pa3bmBaeTcs Ha 3agaHHOE YNCIo TOYEK M Mpo-
N3BOANTCA pacyeT nokasaHui NpubopoB B KaXOoW TOUKe, ANl KaXO0W BENMYMHbI NEePEexXoqHoro conpoTmuare-
Hua B Mmecte K3. YkasaHHble Tabnuupl yaoOHbI AN onepaTyMBHOIO NepcoHana, KoTopbii, He Briagesi CIIOXKHbI-
MW NporpamMmmMamMm, MOXeT Mo HUM ONpeaenuTb pacyeTHOE MECTO KOPOTKOrO 3aMblKaHWS.
M3 BbillenprBeaeHHbIX AaHHbIX MOXHO caenaTb B3BOA O CMOXHOCTU pacdeTOB MecTa NoBPEXAEHMS Mo noka-
3aHuAM NpuBOPOB C ABYX CTOPOH NMHMKU. [laxe BbilLepacCMOTPEHHbIE CRyyan TpyoHO SOCTYMHbI onepaTme-
HOMY MepcoHany, KOTopbIi, HAXOASICk HA CMEHe, A0MKEH cobpaTb AaHHbIEe, BbINOMHUTL pacyeThl U OTNPaBUTb
Opuragy Ha MOUCKM pacCYMTaHHOrO MecTa noBpexaeHus. [oaToMy, NepcoHan onepaTtMBHO ANCMETYEPCKUX
cnyx6 HenocpeaCTBEHHO UcMNonb3yeT Tabnuubl, cneunanbHble NPorpaMMbl pacyeTa afanTUPOBaHHbIE K HYX-
nam gucnetyepa. Takue nporpamMmmbl UnKM Tabnuubl MMeT 0BbIMHO BCE AMCMNEeTYepa 3HEProcucTemM U npea-
NPUATUIN CeTen.
YunTbIBas TEXHUYECKYIO U OPraHU3auUMOHHYIO CITOXHOCTb OnpedeneHnsa Mecta noBpexaeHus no AByXCTOPOH-
HUM MOKa3aHWsM, naparnnenbHo pa3pabaTbiBanMcb U MeToAbl O4HOCTOPOHHErO OnpeaerieHnsa NoBpPeXaeHNs.
B atom cnyyae He TpebyeTcs cbop CBegeHwun, pacyeT NpPOBOAMTCS Ha MecTe paboTbl 3aluMTbl, BO3MOXEH
NPSIMON pacyeT U Bblgaya AaHHbIX HENOCPEACTBEHHO B KMJITOMETpaXx.

11.4 YNPOLWEHHbIE CNMOCOBbl OOHOCTOPOHHEINO USMEPEHUA

YnpoLieHHble cnocobbl OAHOCTOPOHHETD N3MEPEHNST UCMONb3YIOTCS B ceTax 6—35 kB, B KOTOPbIX Ha NepBbIi
nnaH BbIXOOAT NpocToTa 06opyaoBaHWUst U Marble 3aTpaTbl HA NpuobpeTeHne M obcnyxuBaHne nNpUOOpPOB.
[nsa npymepa paccMOTpUM TpU YNPOLLEHHbIX cnocoba.

OnpedesieHue Mecma rogpex0eHus no yposHro moka K3

Cnocob6 npumeHsieTca B ceTax 6-10 kB, B ocHoBHOM npu Hanuuuu BJ1, nuTalowmx cenbCKOXO3siIMCTBEHHYHO
Harpysky. OTnuuutenbHasi 0co6eHHOCTb Takux BJ1 cpaBHUTENbHO Gonbluas NPOTSXKEHHOCTb NP Marnom ce-
YeHMM NPOoBOAOB (MHOTAA Aaxe CTanbHbIX). TO NPUBOANT K pe3KOMY NadeHuto ypoBHst Toka K3 no mepe yaa-
NeHnst MecTa noBpexaeHus ot nutatowen MNC.

[na npnbnmkeHHOM OLEHKM paccTosiHuA Ha nuTatowen NC Ha BBOAe OT TpaHcdopmaTopa yCcTaHaBNMBAKOTCA
npubopsl, ukcupyrowme npu K3 3HaveHns dasHbix TOKoB. NMokaszaHns npnbopoB CpaBHMBAIOTCSA C 3apaHee
paccyMTaHHbIMU OXugaembiMy Tokamm npu K3 B pasnuyHbix Toukax BJ1, Ha ocHOBaHMM Yero u genaeTcs Bbl-
BOA O PacCTOSAHWMM A0 TOYKM 3amblkaHus. O4yeBMAHO, TOYHOCTL NnogobHoro cnocoba OMK3 HeBenuka (3Have-
Hue Toka K3 3aBUCUMT OT HaMpspKEHUs1 Harpy3o4yHOro pexuma, OT Hanuuus nepexogHoro ConpoTMBIEHUS, a
Npu cTanbHbIX MPOBOAAX — U OT HAarpeBa NpPoBoAa), HO KakMe-TO BbIBOA4bI O PACCTOAHMU caenatb MOXHO.
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Puc. 11.3 TMosAcHAwas cxema 1 cxema 3aMeLLEHNS aBapuUnHOro pexunma npv asyxdasHom K3 Ha ogHon n3
BJ1.

UN3mepeHue HanpsikeHuUst obpamHol nocsedoeamesnibHOCMU Ha numarouwell noocmaHyuu

Cnocob npumeHsieTcs B ceTax 6—35 kB Ha BJ1 ¢ ogHOCTOpOHHMM nuTaHnem. Ha nutatowen MNC crtaButca oanH
duKkcupyroLwmnn BonbTMETP, namepstowwmi npu K3 HanpshkeHne OrT.

Cxema 3ameLleHns aBapunHOro pexvma npu gsyxdgasHom K3 Ha BJ1 nokasaHa Ha puc. 11.3. B cxeme nmeer-
cs1 0anH uctoyHmnk SC, paBHON HaMPsSXKEHUIO NPeALecTBYIOWEro Harpy3o4Horo pexmma B Todke K3. Ecnu
BCce conpoTtuerieHnsa B cxemax Ol paBHbl COOTBETCTBYHOLLUM CONPOTUBIIEHUAM B CXeMe NPsiMOM nocrefoBa-
TenbHocTu (M), To B MmecTe K3 HanpspkeHne Ol paBHo nonosuHe npunoxeHHon SC, a Tok Ol cBa3aH 1 ns-
BECTHbIM HanpsikeHnem U yepes conpoTUBieHUE CUCTEMBI:

U

U,k = 2” (11.8)
I, U
XZc

CooTHOLWEHNsT 3anncaHbl Anst MoAynen Benn4yuH, be3 yyeTa 3HaKoB. Y4unTbiBas CKkasdaHHOE, MOXHO 3anucaTb
BblpakeHne anda Hem3BeCTHOIro CconpoTuMBrieHNA OO0 MecTa K3:

05U, ~U,
- ., "2

2
O6bi4yHO conpoTtumerieHne O 33C n3BeCTHO ¢ 4OCTAaTOYHOM TOYHOCTBIO, M pacyeT MOXHO Npou3BoanTb. Ove-
BWOHO, CKYAOCTb UCXOAHOW MHbOpMaLMM NPUBOAMT K NOrpeLlHOCTSM U3-3a Hannuns nepexogHoro ConpoTus-
neHns B Mecte K3, HETOYHOCTU B onpedeneHnn HanpskeHUa Harpy3ouHOro pexuma, Heyyeta B pacHeTHOM
CcXeMe Harpysok cMexHbIx J19r1.
3aT0 ncnonb3yeTcst MUHUMYM 060pyAOBaHWs (O4MH BONLTMETP NO3BONSET onpeaensTb pacctosHme 0o K3 Ha
Bcex J13r1, otxogsawmx ot INC). K Tomy e ecTb BEpOSAITHOCTb, YTO U3MEPEHNE MPON30NOET Aaxe npu Tpex-
dasHbix K3, nockonbky obbi4HO TpexdaszHoe K3 HaumHaeTcda ¢ AByxdasHoro, a npubopkl EUCTBYIOT gocTa-
TOYHO BbICTpO.
Hanbonee adhdekTmBHbIM Anst ogHocTopoHHero OMIT aBnsieTcst cnonb3oBaHMe UCTAHLMOHHOMO NpUHUMNA,
Tak Kak OUCTaHUMOHHbIE pene 3aMepsloT HEeMOCPeACTBEHHO COMPOTUBMEHNE OT MeCcTa YCTaHOBKM OO MecTa
K3.

X,k = (11.9)

11.5 HEKOTOPBIE NONTOXEHUA TEOPUN OUCTAHUUOHHbIX 3ALLUNT
N3mepuTenbHble opradbl [13 — pene conpoTuBeHNs pearmpyloT Ha KOMMIEKC OTHOLLIEHWS HamnpshKeHUs K To-

U
Ky: Z =7. Mpun TpexdasHom meTtannuyeckom K3 Ha oamHouvHon J1OM (cm. puc. 11.1) o4eBUOHO COOTHO-

LIEHWeE:;
U’=I'ZlK=I'Zlpo (11.10)

roe

X — paccrosHue go mecta K3;

Z4,5 — yoenbHoe conpoTueneHve BJ1 B cxeme [11;

Z,x — conpoTtuBneHue BJ1 go mecta K3.
Mooenvs HampsxeHWe Ha TOK, nomnyyaem Z;,eX, T. €. 3amep AMCTaHLMOHHOIO YCTPOWCTBa NponopunoHaneH
pacctosiHuio 0o mecta K3, MNMpuHATO aHanuanpoBaTb NoBeAeHNEe ANCTAHLMOHHBLIX YCTPOUCTB B KOMMIIEKCHOM
MIOCKOCTN COMPOTUBIIEHUS “Ha 3axkmnmax”. Takasi NockocTb ¢ ocamu R n jX nokasaHa Ha puc. 11.4. Conpo-
TMBNeHna “Ha 3axumax” npu metannuyeckmx K3 nexat Ha “ocm conpoTtuBneHusa BJT”, pacnonoxeHHon noa

yrnom (ij K ocn R. Yron (pﬂ onpenendaeTtcAa COOTHOLUEHUEM aKTMBHON W VIHAYKTMBHOVI COCTaBnsoLLen

yaensHoro conpotuerneHusa BJl. Hanpumep, yron ¢, Ang BJ1 110 k B nexut B npegenax ot 35° (npoBog

mapkn AC-50) no 78° (nposog mapku ACO-400), anga BJ1 220 kB ot 73° (nposoa mapku ACO-240) oo 84°
(npoBog mapku ACO-500), ansa BJ1 500 kB ot 84° no 87°. CpeagHee 3HavyeHue ¢, ans 110 kB paBHo 65°, ans

220 kB — 75°.



Mpn K3 B HanpaBneHun cpabaTbiBaHnsa [03 BEKTOP COMPOTMBIIEHUS Ha puc. 11.4 NeXxnT B NepBOM KBagpaHTe
nnockocTtu, npu K3 “3a cnuHon” — B TpeTbeM KBagpaHTe NMOCKOCTU; Npu nepexoae K3 Ha cmexHble JIQM co-
NPOTUBMEHUE YXOOUT BBEPX 3a TOUKY Zy,.
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Puc. 11.4 ConpoTtuBneHusa Ha 3axumax guctaH- Puc.11.5 KopoTkoe 3ambikaHue 4epe3 nepexoa-

LUMOHHOrO yCTponcTBa npw meTtannudeckux K3 Ha Hoe conpoTuBriEHNME.

BI.
Ha guctaHuuoHHOM MpuHUMne paboTalT AMCTaHuuoHHble 3awmTel (O3) BJ1. MiamepuTenbHbIn opraH Takon
3awmTbl OT MexaydasHbix K3 cogepXxnt Tpu pene ConpoTMBIIEHUS, BKITHOYEHHbIE HA TpW NeTnn Mexaydas-
HbIX K3: nepBoe Ha HanpsbkeHne Uap 1 ToK (I4 — 1) BTOpoe Ha Uge 1 (Ig — Ic), TpeTbe Ha Uca u (/c — 14). 3me-
puTenbHbln oprad [13 oT K3 Ha 3emnto cogepxuTt Tpu perne, BKIOYeHHbIX Ha Tpu netnu: dasa—3emnsa (Ug 1
(Ip + kly). Takon meTton obecneumBaeT nNpu MeTanIM4eckoM 3amblKaHUM Ha 3eMrio 3aMep, pasHbIA COMpo-
Tenexuio BI1 no mecta K3 B cxeme [l Zyk, cnegoeaTensHo, ANCTAHLMOHHBIN NpuHLUMN cam no cebe obecne-
YMBaeT OQHOCTOPOHHEE M3MEPEHME pacCTOSAHUA Ao MmecTa K3, HO TONbKO Npu MeTannIMyYecknx 3amblkaHUNAX.
Mpn K3 uepes nepexogHoe cONpOTUBMEHME MPOMOPLMOHANBHOCTE MEXAY COMPOTUBMEHUEM Ha 3aXUMax 1

paccTosiHmem ucuesaeT. Hanpsxenne U” B cxeme puc. 11.5 MOXHO MOMyYNTb CNOXEHWEM HaNPSHKEHUS B

Touke K ¢ nageHveMm HanpskeHus B conpotusnenun BT Zy,: U" = (I'+ I”)Rn + I'Z, ;. ConpoTuenerve,
N3MepPEeHHOEe AMCTaHLMOHHbLIM YCTPOMCTBOM, PaBHO:

"
Z=U'lI"=27, + r ;I R, =2, +AZ

Kak Bungum, ns-3a nepexoaHoro conpoTuBreHUs NOsIBNSieTCs BeKTOp AZ, 3Ha4eHMe KOTOPOro onpeaensieTcs
He TONbKO TOKOM CBOEro koHua BJl, HO u Tokom npoTuBononoXxHoro koHua BJl. OgHo3Ha4YHas 3aBUCMMOCTb
MeXay pesynbTataMmv U3MepEeHnst YCTPOMCTBa U paccTosHnem o K3 ucyesaer.

Hanpasnenve Bektopa AZ 3aBUCUT OT (pasHbIX COOTHOLLEHUN MEXAy NpoTekalwmuMmn B Ry TokaMmmu (camo
Rp vimeeT akTmBHbIV xapaktep). Obwas 3akoHOMepHOCTb crniegytowas (puc. 11.6). Ecnu otcytcreyloT co-
CTaBnfALMe TOKOB Harpy3o4yHoro pexuma (Hanpumep, K3 Ha BJ1 ¢ 0AHOCTOPOHHUM NUTAHWEM), TO BEKTOP
AZ ropusonTaneH (Bektop AZ’ Ha puc. 11.6). Ha nepepatouiem koHue BJ1 (Hanpumep BI1 otxoanT ot 3C)
BekTOop yxoauT BHU3 (BekTop AZ"™ Ha puc. 11.6). Ha npuemHom koHue BJT sektop yxoamT BBepx (AZ" Ha
puc.11.6).

X

Y
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Puc. 11.6 lNonoxeHne Bektopa AZ Ha NSIOCKOCTY.
BenuunHy Bektopa AZ MOXHO onpeaenuTb no creayiwmm dopmMynam:

Az® = % (11.11)
0
AZ® = J\/I_Izk/; (11.12)

WckntoyeHne BNUSIHASA NEPEXOAHBIX CONPOTUBIEHNUI U ABNSETCA OCHOBHOMN TPYAHOCTbIO NPU OAHOCTOPOHHEM
N3MepeHuu.

11.6 TEOPUA OOQHOCTOPOHHEINO USMEPEHUA HA NNNMHUN C ABYXCTOPOHHUM NMUTAHUEM

MepBbIM 13 NPUBGOPOB OAHOCTOPOHHETO N3MEPEHUS, paboTalLWmMX HAa AMCTaHUMOHHOM NpuHumne, 6bin npm-
6op PUC, BbinyckaBniics B HebomnbLnx konuyecTBax B Havane 80-x rogos. Mpobnema ycTpaHeHus Bnusi-
HWUSI MEPEXOOHOro COMPOTMBIEHMS B HEM peluanacb Tem, 4YTO Mpubop pearmpoBan Ha PeakTUBHYK COCTaB-

nsaowyo conpotmenenns "Ha saxumax": X = U /(Iqb + kIO) HenocpeacteeHHo us puc. 11.5 MoxHo 3a-
6



KNIOYNTb, YTO BAWSIHWE MEPexXoOHOro COMPOTMBIIEHMS MCKMNIOYANoOCh TOMbKO NMBO Ha HeHarpyXeHHbix B,
nnbo Ha BJ1 ¢ 0gHOCTOPOHHNM NUTaHueM. [nsa pacwmpeHns obnacTn NpMMeHeHs genanncb NonbITKN OCy-
LLECTBMNATb U3MEPEHME B pPEXUME KackagHoro BkmoueHusi BJT npu HeycnewHom AlB. OgHako 3To He aBns-
N0Cb NOMHOLEHHBIM peLleHremM npobnemsl.

lMonoxeHne M3mMeHMNOCb TOMbKO MNOCMe NOsBAEHUs paspaboTkm PUKCKOTO MOMUTEXHUYECKOro MHCTMTYTA
(A.C. Cayxartac) npubopa MPU, peanmsoBasLLUero HOBble NpUHLUUMBLL. PaccMoTpum TeopeTnyeckme OCHOBbI
Aencteums npubopa.

3amep AMCTaHUMOHHOIO ycTponcTea Z cknagbiBaetcs u3 conpotmerieHus BJ1 go mecta K3 Zk u BekTtopa AZ.
OnvHbl OBYX yKasaHHbIX BEKTOPOB HEN3BECTHbI. HO M3BECTHbI X HanpaBneHus: BeKTop Zk HanpasneH BAOMb
ocu conpoTtuerieHus BJl; HanpaBneHne Bektopa AZ MOXHO HANTK NOYTU TOYHO ucnonb3ysa dopmynbl (11.10)
unu (11.11). Hanpumep: anga ogHodasHoro K3, ecnu cuntaTtb nepexogHoe COnpoTUBIIEHNE YNCTO aKTUBHbIM,
TO HanpasneHne AZ onpefensetcs COOTHOLEHNEM TOKOB lok U (I + klo) — Toku Iy 1 Iy MOXHO M3MepUTb Ha
AaHHom koHue BJ1. Tok lyk cywiecTByeT TONbKo B MecTe 3amblkaHus. OgHaKko K 3TOMy TOKY BeCbMma GriM30K no
dase Tok HIT Iy , nockonbky TokopacnpegenerHve rno cxeme HIN mano meHseT a3y TOKOB B OTAENbHbLIX are-
MeHTaXx.

[ns yrna, noa KoTopbiM BEKTOP AZ HaKMOHEH K rOPU3OHTarnu, MOXHO HanucaTb hopMyny:

arcAZ = arc[iOk/(i,I, +kio)]=
arc[fo/(iqb +kio)]—arc[iO/I0k]=a—B
roe o =arc[io/(i¢ +ki0)]; l3=arc[io/10k]
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Puc. 11.7. K nosicHeHuto npuHuuna ogHoctopoHHero OMK3.
Yron a MoxeT BbITb COCYMTaH NO U3MEPEHUSIM Ha OOHOM KOHUE. Yron B o4eHb marn, UM MHorga MOXHO npe-
Hebpeyb.
"pacbmyeckoe pelleHne 3agadnm onpepeneHns Zx NosCHeHO Ha puc. 11.7. Ha KOoMnnekcHoM niocKocTu no-
CTpOeHbl BEKTOp Z 1 oCb conpoTuBneHns BJl. 3atem yepes Touky KoHLa BekTopa AZ npoBedeHa npsimas nog
yrnom (o — B) K ropudoHTanu. lNMepeceyeHne NpsMon € OCblo Z;x CONPOTUBIIEHUA AaeT TOYKY KOHLA BeKTopa
Z,k B HACTHOCTU, peakTMBHOE conpoTuBneHune o mecta K3 Xk.
Bo3mMoxxHO nonyyeHve aHanuTnyeckon opmynbl Ans Xk NyTeM peLleHns TpeyrornbH1Ka.
PacyeTHasa bopmyna nveet Bua;

v _X-R-1g(a-p)
* 1o, —1g(a—B)

B dopmyne n3BectHo BCe, kKpome yrna B, KOTOPbIA HENb3s U3MepUTb Ha 0gHOM koHue BJ1. MpubnmkeHHoe
pelleHne npegnonaraeT npeHebpexeHve yrnom. Toraa aHanuTuyeckasi popmyna npnobpeTaeT BUA:

X7 _X-R-1ga

=
8¢, —1ga
"padunyeckas nHTepnpeTaums NpUBNMKEHHOIO peLleHns nokasaHa Ha puc. 16: ecnu yepes KoHew BekTopa
Z npoBecTu NpsMYIo He nog yriom (o - B), @ nog yrriom o, TO MNOSTyYnM He TOYHOe pelueHne Xk, a npubnu-
xenHoe X" . CnepoBaTenbHO, OOHOCTOPOHHEE M3MEPEHME OKa3aroch BO3MOXHBIM NOTOMY, YTO Hanpasne-
Hue Toka lyx NPUHANK coBnagaroLLMM ¢ HanpasneHnem Toka ly.
OnpedesieHue Mecma o M2HO8eHHbIM 3Ha4YeHUSsIM IMOKO8 U HarpsiKeHul
Cnocobbl ogHocTopoHHero OMKS, paccMOTpeHHble Bbille, OCHOBaHblI HA pacdeTax Mo WHTerparnbHbIM napa-
MeTpaM 3MEKTPUYECKUX BENNYUH (TOKOB, HANpsbkeHW). TEPMUH MHTErpanbHble napameTpbl NOSIBUNCS C BHe-
apeHnem 3BM B TexHuky P3 ans Toro, 4tobbl OTAMYNTL MIHOBEHHbIE 3HAYEHUS CUHYCOMAANbHbIX AfeKTpuye-
CKkMX BenuuuH I, U OT xapakTepusyoLwwmx 3T BENNYUHbI B M0G0 MOMEHT BpeMeHu napameTpos I, U. Ynot-
pebnsaeTca TepMyH B TOM cMbicrie, 4To OBM nony4yaeT uHTerpaneHble napameTpbl NyTemM namepeHus n obpa-
BOTKM psiAa MrHOBEHHbIX 3HAYEHUN, T. €. NOCre CYMMUPOBAHNUSA-UHTErPUPOBAHNS MHAPOPMALUMN O MTHOBEHHbIX
3HaYEeHMUAX.
OpHako m3BecTHbl U cnocodbl OMK3 Ha ocHoBe onepauuii ¢ MTHOBEHHBIMU 3HAYEHVUSIMU TOKOB U Hanpshke-
HUR. MepBbI U3 HUX NpeanoxeH Bo ®paHumn. OCHOBLI ero criegytoLme:

190, (11.13)

180, (11.14)
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MycTe ogHodasHoe K3 yepes conpoTtueneHne R, npou3owwno Ha pacctoaHum | Ha BJl ¢ ygenbHbIMK napa-
meTpamu Rys, Lya. MrHOBEHHOE 3Ha4YeHVe HanpshkeHns Ha JaHHOM KoHue BJ1 paBHo:

. di .

yaenbHoe nageHue HanpsxeHus Ha 1 km BJ1 paBHo:
. di .
Au=Ryyi+ Ly, = i, + kI, )2y,

Ecnu BeiOpaTb MOMeEHT, koraa Tok B mecte K3 I, paBeH Hynto, To B hopMyne Ansi HanpsKeHUs ucyesHeT cna-
raemoe, cogepxatlee Rp. Torga nony4mMm npoctyto popmyny:

u
l=— i, =0 11.15
Au npn 1, ( )

T. €. ANs onpeferneHnsa paccTosHNA JOCTAaTOYHO M3MepUTh HanpskeHne U n Tok i = (ig + Kig) B MOMEHT nepe-
xopa Toka I, yepe3 Hynesoe MrHOBEHHOE 3HayeHue. [MocKonbKy TOK I, HeM3BeCcTeH, AOCTATOMHO B3ATb MOYTU
coBnagarwoLunn ¢ HAM no dase Tok fy.

Mopo6HbI npuHumn OMIT 3anoxeH B MukponpoueccopHoM yctponctee MiCOM P142-143.
MukponpoueccopHble dukcupytome npnéopsl MUP, M, UM® npounssogat 3amep MrHOBEHHOrO 3Ha4YeHust
ConpoTMBNEHNA B MOMEHT nepexoaa Yepes 0 no popmyne:

U
Im I.—"’
0
l= . (11.16)
I, + kI
Im (qb ) O)Zyo
IO

B dopmyne namepeHme MrHoBEHHbIX 3HAa4YEHUN U N Au B MOMEHT nepexoaa Toka Iy Yepes HyneBoe MrHOBEH-
HOe 3HayeHWe 3aMeHEeHO Ha pacyeT MPOEKLUUW Ha MHUMYK OCb, MEepPneHOUKYNSpHYo BekTopy lp, WHTer-
panbHbiX BEMUUnH Ug 1 AUg.

Bce nepeuncneHHblie cnocobbl NpUMeHuMbl U Npy AByxdasHbix K3 6e3 3emnu npy 3ameHe napameTpoB NeTnm
dasa—3emnia Ha napameTpbl NeTnun dasa—gasa.

11.7. METO[bI U CPEACTBA PErTMCTPALIMN ABAPUAHOIO PEXXUMA

Mpwn paccrnegoBaHum criydaeB HapyLleHUs HOPMaribHOMO PEeXMMa OY€Hb BaXXHO MMETb MHOpPMaLuo O TOM,
KaK Ha4yarnocb M Kak pa3BmBarochb HapylleHue. VHdopmaumio 0 TOM, Kakme YCTPONCTBa 3alumTbl 1 aBToMaTtu-
Kn cpaboTanu, nepcoHan nonyyaeTt Mo 3neKkTpoMexaHU4eckMM ykasatensm (bnmHkepam), KOTopble, COrfiacHO
TpeboBaHusaMm YD, ycTaHaBNMBAKOTCA Ha KaxaoM yCTPOMCTBE 3allMTbl M aBTOMATUKW. YKasaTenbHoe pene
(3C-21, PY-21, PBY-11) nmeet dnaxok, KOTOPbIA BbiNagaeT nocre nogadv Toka (HanpsbkeHus) Ha KaTyLuky
pene n ocTaeTcs B 3TOM NOMOXEHUN OO0 ero Bo3BpaTa BpyyHyto. [locne 3anucu BbinasLLMX PraxkKoB MX Mog-
HMMaIOT B UCXOOHOE MorioXeHune. Pene cHabXeHbl KOHTAakTaMu, KOTOpble 3aMblKaloT Lenb CUrHanusauum B
BbINaBLUEM MOSIOXEHUN U BbI4AOT CUrHAN Ha AT yNpaBrieHus.

Y MMWKPO3MNEKTPOHHbIX W HEKOTOPbIX MPOCTbIX MMKPOMPOLIECCOPHbIX YCTPOWCTBAxX 3alUmUThl NS LEenen UH-
dhopmMaLmMn MCMonb3yTCA CBETOAMOAbI, KOTOPbIE 3aropatoTcs nNpu cpabaTbiBaHMM COOTBETCTBYIOLLMX UM YCT-
POVICTB 3aLUMTbI U OCTalOTCH ropeTb A0 MX KBUTUPOBAHWS KHOMKOW Ha nepeaHen naHenu, unm GUCTaHUMOHHO,
nofayen HanpsPKeHUst Ha ANCKPETHBLIN BXOA.

bonee crnoxHble MUKPONPOLECCOPHbIE YCTPONCTBA, KOTOPbIE UMEKT MHOIO (OYHKLMIA, UCNOMb3YIOT BHYTPEH-
Hioto namathb (MM3Y) B koTOpyto 3anuckiBaeTcs cobbiTe ¢ ToMHOM (80 1MC) pernctpaumen BpemeHn cobbl-
TnsA. OTa MHpopMaLnsa COXpaHaeTCa ANUTENbHO, Tak Kak NamMsaTb MOXET COXPaHUTb MHOXEeCTBO cobblTui -
100, 1000 v 6onee. Ecnu ata namATb nepenonHsaeTcs, 0bblYHO NOCNeaHAs MHPOPMaLUS BbITECHAET NepPBYIO.
WHdpopmaLms, nonyyeHHass € NoMoLLb0 GrIMHKEPOB (CBETOAMOLOB) HE MPMBSA3aHa KO BPEMEHWN U (DaKTOpOM
BpEMeHU ABNAeTCA BpeMs 3anmMcu cobblTis B onepaTUBHOM XypHane. OTO He AaeT BO3MOXHOCTM OLeHUBaTb
nocrnefoBaTenbHOCTb COObITUI, YTO 3aTPyAHAET aHanM3 Npousolealinx HapyLlleHnin.  3Hasd TOYHOe BpeMs
Ka)kgoro cobbiTus, MOXXHO NPEeACTaBUTbL B KakoM nopsigke pabotanu Te unu gpyrme ycTtponcTea v, Takum 06-
pa3oM, BbISIBUTb NOCeA0BaTENbHOCTb COOBITUN, YTO OYEHb BaXKHO ANS aHanv3a aBapun.

CyLLeCTBEHHbIM JOMOMHEHNEM K MHCpOpMaLMM O NPOMCLLECTBMUN ABASKOTCA OCLUIINIONPaMMbl, C MOMOLLBIO KO-
TOPbIX MOXHO YCTaHOBUTb MOPSAOK Pa3BUTMS NOBPEXOEHWS, BENNYUHY TOKa U HanpsbkeHus, dasy, anvrenb-
HOCTb NMPOTEKaHUs ToKa, Nepexod KOPOTKOro 3aMblKaHUSA U3 O4HOrO BuAa B Apyron. [ns aToro yxe gnurenbs-
HO€e BpeMsi UCMOMb3YHTCHA PErMcTpupyoLmMe npmbopsl 1 aBTomaTnyeckme ocuunnorpadebi.

Peructpupytowime npubopbl B COCTOAHMM 3anucaTb TOMbKO OTHOCUTENbHO MeANEHHO NpoTeKatoLwme npouec-
Cbl, HO OHM BecrnoMoLUHbl B Crny4ae, ecrnv Heobxogumo 3anucaTb, HanpyMmep KOpoTKoe 3amMblkaHue, OTKILo-
YyeHHoe GbICTpoAenCcTByOWMMN 3almTamn. [loaTomy perncTpupyowme npubopsbl AaloT B OCHOBHOM CTaTu-
CTMYECKUe CBEdEHUS, N 3anucbiBalOT npouecckl, angwmecs muHytamu. OgnH Yyac BpeMEHU Ha NEHTE perucT-
patopa 06bl4HO 3aHUMaeT 60 MM, T.e. CKOPOCTb MPOTSKKM paBHa 1 MM B MUHYTY. 3aTO TakoW NeHTbl XxBaTaeT
Ha 1 HeZen, MOCre YEro ee HyXHO 3aMeHUTb Ha HoBY. CylliecTBOBanu permctpupytowime npubopsl ¢ yCKo-
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peHVEM, MPU aBapun NPOUCXOAMUITO YCKOPEHNE 3anncu B HECKOIbKO AECATKOB pas. YAaBanoch Aaxe 3anuchbl-
BaTb CMHYCOMAANbHbIV TOK U HaNpshKeHue.

Ha cmeHy pernctpupylowym npubopam MNpuLInM aBToMatTMdeckme ocumnnorpadsbl, 3anvcbiBarolime Hemno-
CPeACTBEHHO CMHYycOMAanbHbIA TOK M HanpshkeHue, a Takke nepexofHble Npouecchl, Npoxoasiwne B anek-
Tpudeckux Lensx. B ocHoBy ocuunnorpada 6bin NonoxeH CBETONy4eBOW NPUHLMMN: B MAarHUTHOM MOJSie Haxo-
Avnacbk KaTyllka, Yyepe3 KOTopytk npoTekan uccrnegyembln Tok. K kaTylwke 6bino npukpenneHo 3epkanbLe,
KOTOpoe oTbpackiBano my4y CcBeTa Ha crneuumanbHbii hoTomMaTepuan, KOTopbIn NpoTArMBancsa nepen 3epka-
namu. 3To m3genue HasbiBanocb Bubpatopom. ABToMaTtudeckuii ocuunnorpad H-11 ncnonssosan 35 mm
doTonneHky n nmen 8 wnerndos (BnbpaTopos). B HacTosiLee BpeMsa Takne ocumnnorpadbl yKe He Mcnosb-
sytotcs.  ABTomaTmyeckuii ocumnnorpad H-13 ucnonbsyer dotobymary wupuHon 120Mm u umeet 12
wrendgos (Bubpatopos). Takme ocumnnorpadbl LWMPOKO NPUMEHSIOTCS U B HACTOsILLLEE BPEMS COBMECTHO C
3MNEKTPOMEXAHNYECKUMU 3aLLUTaMMU.

Ocuunnorpad ynpasensieTcst cneumanbHbiM MyCKOBbIM YCTPOMUCTBOM, Hanpumep YIO1. 3710 ycTponcTBo nyc-
KaeT ocuunnorpad npu nosBrneHWM HECMMMETPUN, Unu rnybokon nocagke HanpsxeHusa. Ocuunnorpad oc-
HalleH Yacamu, KOTopble Mo ynpaBrieHneM TOrO e MyCKOBOro yCTponcTea dotorpadupytotes Ha bymare.
Mpouecc 3anMcK ocuMnIorpaMmmbl MPOUCXOANT crneayowmm obpaszomM: Bubpatopbl MOCTOAHHO HAaXOAATCS NOA
TOKOM M HanpshkeHuem, ogHako Bymara octaHoBrneHa, u namna ocuunnorpada He ropuT. [pun nosBneHum
MyCKOBOrO CUrHarma unu HeCUMMETPUN HanpshKeHUs 3aropaeTcs flamna 1 passBopadvMBaeTcss MexaHusMm npo-
TSDKKW; NS NPeofoNeHnst MHEPLMU, @ 3HAYUT U 3a0EepXKKN B OTOOpaXeHUM curHana, neHTonpoTsKHbIA Mexa-
HU3M 1 anekTponamna dopcmpyeTcs 3a CYeT KpaTKOBPEMEHHOW Nodayun MoBbILWEHHOro HanpsbkeHns. C no-
MOLLbIO Takux Mep obecneymBaeTcs Hadano 3anvcu yYepes 20-40Mc nocne Hayana npouecca. PoTobymara
npoTsarneaeTcsa co ckopocTbio 200-400mm B cek. Mocne okoH4YaHWst npouecca poTobymara ocTaHaBnuBaeT-
Csl, racHeT namna ocuunnorpada, NPoNCcXoanT KOpoTKas NPOTSKKa, MOCNE Yero BKIYaeTCa OCBELLEHNe Ya-
COB, Yacbl poTorpacdupyoTcs, eLle ofHa KopoTKas MpoTsbkka NOABOAMT Mof, Wrendbl ocumnnorpadga Hesa-
CBEYEeHHbIN yyacTok poTtobymarn. Ocumnnorpad roToB K criegytollen 3anucu. lNocne atoro kacceTy ¢ oTo-
Oymaron BbIHUMAIOT, M MOCIEe NPOSBKM M BbICbIXaHWs, OCUMMorpamMmma rotoBa and aHanusa. MsobpaxeHne
npeacraBnsgeT cobor cMHycouabl, pa3Max KOTOPbIX M3MEPSIETCS, YMHOXaEeTCa Ha KO3 ULNEHT, NOCne Yero
ONpeaensiTCcs Benu4YMHbl TOKOB U HanpsbkeHn. Ocuunnorpad Takke ukeupyeTt nepexogHble Npouecchl B
TOKax M HanpshkeHusx, 4To nHorga BbiBaeT oveHb BaKHO Ans aHanm3a. B coctaB nyckoBOro yctponcrea
BXOOUT 2 pene BpeMeHW; OOHO U3 HUX OrpaHvyMBaeT BpeMs 3annucu aBapuiHOro npouecca, a BTopoe - no-
cneasapuinHoro. NepBoe pene BpeMeHn obecneynBaeT 3KOHOMUIO BymMaru B criydyae ecrniv nyck ocuunnorpa-
ha oNUTEnNbHLIN U gocTaTovyHO Gonee KOPOTKOW 3anucu. BTopoe pene obecneyvmBaeT 3anucb naysbl MexXay
cobbITuAMKM, HanpumMep: nayasl AlNB. B kacceTty Bxoant 20m doTtobymaru, 4To AaeT BO3MOXHOCTb 3anvcy Ao
100cek npu ckopocTn 3anuncu 200mm/cexk.

Kak yxe roBopunocb, HECMOTPSl Ha MPUHATbIE Mepbl N0 POPCUPOBKE Nycka Hayano 3anvcy 3agepXuBaeTcs
Ha 20-40 mcek, Takum 06pa3oM, camMo Havano npolecca He BUOHO, @ OHO 4YacTo OYEHb BaXKHO ANs npeacras-
NeHns 0 TOM, Kak Ha4yarnocb MOBPEXOEHME, YTO NO3BONSAET CyAWUTb O €ro npuyMHax. bbino Obl 04eHb BaXXHO
3HaTb O COCTOSIHUM CETU U pexume, npealecTBoBaBlleM aBapuu. [1oaTomy, Gbinm paspaboTaHbl cneunans-
Hble NPUCTaBKW ANS nNpegBapuTenbHOW 3anucu aBapunHOro npouecca. Yale Bcero ans 31oro MCnonb3osar-
CA MarHMTHbI OapabaH, BpalaBLUMNCS HEMPEPLIBHO, HA KOTOPbLIV 3anucbiBancs npouecc. [oka mecTo ¢ 3a-
nucelo Ha BapabaHe npoxogouno OT 3anuchiBaloLLEN OO BOCNPOU3BOASLLEN FONOBKW, NPOXOANMIO BPEMS, KO-
TOpPOE 1 ABMANOCH BPpEMEHEM 3aepxkn 3anncu Ha ocumnnorpad. C BoCnponsBoasLleln roroBK1 3anmcb nNpo-
ucxoguna yxe Ha ocuunnorpad. bapabaH Bpalyancs HenpepbIBHO, U Ha BXo ocuumnorpada nocTostHHO no-
AaBanuncb 3agepxaHHble BO BPEMEHU TOKM U HanpskeHus. Npn BO3HUKHOBEHUM aBapum nyckancs ocumnno-
rpac n npomussoaun 3anuch, 3agepXKaHHyl0 BO BpeMeHu. 3ateM 3anucb Ha GapabaHe cTupanacb, U CHOBa
MECTO 3anucu nogaBariocb Mo 3anucbIBaloLLYyO FOfOBKY. Ha Takom npuHuune pabotan cneuwansHO BbiMy-
LLEHHbIN NS 9Ton uenu ocuunnorpad ¢ npeasaputenbHon 3anmucbto  H-22. Mo mMepe pasBuTusS 9NeKTpoH-
HOW TEXHWKWN ON1A 3TOW Lenv Hayanv NpuMMeHsATb crneuunarnbHble NMHUKM 3a4epKku, KOTOpble Aenanu TO Xe ca-
Moe, Ho 6e3 yyacTusi CrIOKHOrO MexaHn3ma.

ABTOMaTM4eckue cBeTonyyeBble ocuunnorpadbl MMEKT O4YeBUAHbIE HEOOCTaTKW, CBSI3aHHbIE CO CIIOXKHON
MexaHukon, onTukon. OT MOMeHTa cobbITUA OO ero aHanu3a NpoXoauT BPEMS HYXXHOe ANs JOCTaBKWM 3KCMO-
HMPOBaAHHOIO poToMaTepumana B nabopaTtoputo, ero NPosBKN 1 NpocyLUku. [locne vero, Yepes HeCKonbKo Ya-
COB, MOXHO NPUCTYNUTb K aHanuay cobbitns. Potobymara CTOUT JOCTATOMHO OOPOro, u 6onblias YyacTb ee
pacxogyeTcs 3ps, T.K. TOMbKO HEKOTOpbIE 3anucu HyXHbl And aHanusa. [oatomy, ¢ nosiBNEeHMeM MUKPOMNpPO-
LIECCOPHOMN TEXHUKM NOSBUMNUCH N LMPOBbLIE pernctpatopsl. Passutne pernctpaTopos LMo no 2 Hanpasrne-
HUSIM.

MepBoe 1 caMmoe rnmaBHOE KacaeTCs MUKPOMPOLIECCOPHBIX 3aLUUT, KOTOPbIE, Kak NPaBuIio, UMEeT BCTPOEHHbIE
PYHKUMM perncTpaTopoB OUCKPETHBIX CUTHANoB v ocumnnorpados. Bce cobbiTus 3anucbiBaloTcs B NamsaTb U
MOTyT ObITb B OO0 MONyYeHbl U3 YCTPOWCTBA MO0 HEMOCPEACTBEHHO OT pere, MO0 AUCTaHUMOHHO Yyepes
noKanbHyl ceTb, MOAEM UMK Aaxe MHTepHeT. [o3Tomy, aHanu3 NpoucLIeCcTBUSS MOXET ObiTb HavyaT Hemead-
neHHo n3 noboro mecta. CobbiThe YETKO NPUBSA3LIBAETCH MO BPEMEHU, YTO obneryaet CONOCTaBrieHne OaH-
HbIX, B3SATbIX U3 pa3HbiX YCTPONCTB M 0O6bEKTOB. VcknoyaeTcss HEOOXOAMMOCTb 3amMepa BENUYUH, UX nepe-
cyeT. OTO BCe AernaeTt KOMMbITEP, BbiAaBas Ha 3KpaH yXe paccymTaHHble faHHble. [locne 3anonHeHus na-
MSATU NepBoe CobbITUE 3ameLLaeTcs nocneayLwmM,  No3ToMy, ncyesaeT BO3MOXHOCTb NnoTtepu uHpopma-



LUUM n3-3a NepenoriHeHnst NamsATh, a ee A0CTaTOYHbIN 06BbEM NO3BOMSET 3anMcaTb HYXXHble MPOLECChl NOMHO-
cTbto. Camo cobon pasymeeTcs, ocumnnorpadbl OCHaLleHbl NpeaBapuUTENbHOW 3annchio.
OneKkTpoMexaHN4eckme N aHarnoroble ycTponctea P3A Takmx BO3MOXHOCTEN HE UMEIM, N MOITOMY AN HUX
paspaboTaHbl 1 BbiNyCKalOTCA LUMGPPOBLIE PErMcTpaTopbl, UMEKLWMe BCe MNepevYuCreHHble NpenMyLiecTsa
uncpoBbIX yCTponcTB. B HacTosiee Bpems BegeTcs ueneHanpasneHHas paboTta no 3ameHe CBETONy4eBbIX
ocuunnorpadoB LMdpPoBbIMK peructTpaTopamu.

11.8. HEKOTOPbLIE OCOBEHHOCTU LLU®POBON PEFTMCTPALINU

Pervnctpauusi cobbiTus — 3TO 3anuCb Kakoro-tTo OUCKPETHOrO cUrHana, nosiBnsioerocs B BUAE 3aMblKaHUS
KOHTaKTa (CyXOW KOHTaKT), UNun NOSIBNEHUS HanpsKeHUs onpeaeneHHoro ypoBHS Ha OUCKpPeTHOM Bxode. B
LUNpPOBOM YCTPOMCTBE CUrHarbl COObITUI, KpOMe 3TOro, MoryT ObiTb CHOPMMPOBaHbLI BHYTPU YCTPOMWCTBA,
UK NONyYeHbl Yepes3 MHTepdEeNc NoKanbHoM ceTu. Kaxxabii curHan JormKeH Nony4mTb CBOWM KOA, MO KOTOPOMY
€ero MoxHo OygeT pacnosHaTe B nocneayowem. Kop, B KOHUE KOHLOB, NpeacTaBnseT codon uudpy, kotopas
3anncbiBaeTCca B NamsiTb ycTponcTea. Mo umdpe, Nony4yeHHON U3 permctparopa npy aHanua3e  MOXHO Mosy-
YNTb CBEOEHMS, YTO O3HaYaeT AaHHbIA curHanm. MNMoHSATHO, YTO KaxabI pa3 NasnTb B CMCOK HeygobHo, n aTy
3agayvy BbINOSHAET NporpaMMHoe obecneyeHre KoMMnbTepa, B KOTOPbIA AOMKHO ObiTb 3aHECEHO COOTBETCT-
BME KaXXOoro Koaa, KOHKpeTHoM oyHKUmK. NMossnsaeTcsa 3agada nporpaMMmMpoBaHns 3TUX Ha3BaHWN, KOTOpble
4YacTo SABMAKTCA UHAMBMAYANbHLIMK OIS KaX4oro o6bekta u ycTponctea. OTO AOMKHO NPOU3BOAUTLCS B
npovlecce ero HanagkM HenocpeacTBeHHO Ha obbekTe.

OTmMeTKa BpemMeHu CobbITUS TOXE UCKIYMTENBHO BaXHa AN nocneaywowero aHanmaa. lNoatomy uudposblie
perncTpatopbl, BXoAdLME B COCTaB MUKPOMPOLLECCOPHOro pene v oTaefbHble perucTpatopbl (UKCUPYOT
BpeMs cobbITus ¢ ToYHOCTbIO A0 1 Mc. [NoaToMy, He NPeAcTaBNSAET HUKAKON TPYAHOCTU COMOCTaBUTb BPEMS
coObITHSA, 3anncaHHble BHYTPWM OOHOro pene unu peructpatopa. OfHako B cnyvae cOMoCTaBMNeHMs OaHHbIX,
HaxXoAsILUMXCSA B pasHbIX pene uivM perncrpatopax BO3HMKAKT CAOXHOCTW. [leno B TOM, YTO Yachkl, BCTPOEH-
Hble B YCTPOMCTBA XOTS U OYEHb TOYHbIE, HO BCE Taky MMEKT TOYHOCTb ANS Halen Lenv HeJoCTaTouHYH.
[axe TOYHOCTb OfHa CeKyHAa B CYTKM MPUBOAMWT K TOMY, YTO MOKa3aHUs YacoB Yepe3 Mmecsl pasongyTcs Ha 1
MUWHYTY, @ 3a rod - Ha 12. [ge yX TyT CONOCTaBUTb C TOYHOCTBIO A0 1 MceK. [10CKOMbKYy Yackbl MOTYT KOppekK-
TMPOBATbCA U Yepes3 noKarnbHyl ceTb, HeobxoaumMo 4TObObl Takas (pyHKUMS Obina BO3MNOXeHa Ha BEpPXHUN
ypoBeHb ynpasneHus. CylecTBYOT CNYyTHUKOBbIE CUCTEMbI TOYHOIO BPEMEHM, C NMOMOLLBIO KOTOPbIX MOXHO
CUHXPOHM3MPOBATL YKa3aHHble YCTPOMCTBA C OYeHb H6ONbLUON TOYHOCTbLIO. I OHM MHOrAa MCNOMb3YKTCS ANs
CMHXPOHM3aLMN 4YacoB B MUKPOMPOLIECCOPHON peneriHon annapatype. Hy a Mbl, He MMes Takon BO3MOXHO-
CTM, MbITAEMCSI CUHXPOHU3NPOBATb COOLITUA MO NpeanoriaraemMomy TEYEHMIO CoODObITUIA,  cuMTast, Hanpumep,
4YTO KOPOTKOE 3aMblkaHue NpUBOAMUT K OAHOBPEMEHHOMY POCTY TOKa U Nnocagke HanpsiKeHus BO BCen npune-
raloLen cetu.

TOYHOCTE BOCNPOM3BEAEHUSA OCLMITIIONPaMMbl UMW PETNCTPaALUN BENUYUHBI 3aBUCUT OT OBYX SfIEMEHTOB:
BXOAHbIX NpeobpasoBaTtenen n aHanoro-undposoro npeobpasoBatens. C 4OCTAaTOYHOW TOYHOCTBIO LOIDKHbI
perMcTpupoBaTtbhCs Kak Marnble, Tak 1 6onbluve ToKM, a AnanasoH TOKOB, C KOTOPbIM UMEET Aeno annapatypa
P3A, konebnetca ot 100 go 20000-40000A. BxogHon npeobpasoBaTtesb SOMKEH TOYHO nepenaBaTth BENu-
UYMH BO BCEM 3TOM [uanas3oHe TOKoB. Xapaktepusysa AL, roBopaT o ero paspsgHOCTM U YacToTe BbIOOPOK.
[MpMMeHnTEnNBLHO K 3awmTe, 3T BOMPOCHl paccMaTpmBanunchb paHee B rnase 3, U OHWM NOMHOCTBIO OTHOCATCS U
pernctpaTopamM aHanoroBbIX CUrHanoB 1 UMdpoBbIM ocuunnorpadam.

B yctponcteax P3A npumenstot AL ¢ yactoton Beibopok ot 600 go 2000 Ny. Ans ocumnnorpadupoBaHns
TpebyeTca ewe Gonbluad 4YacToTa BbIGOPOK, KOTOpas y BbICOKOKACCHBIX YCTPOWCTB 3alLuTbl AOXOAWUT OO
5000 INy. Lindposoe ycTponcTBo ¢ YacTtoTon Bbibopok 2000 Iy aKBMBaNeHTHO ocumnnorpady ¢ Norocoin npo-
nyckaHmss 0—1000 Mu. OHo umeeT 40 BbIGopok 3a nepuog. OrpaHnymnBwnct 10 rapMOHWNKON, Mbl MOXEM CKa-
3aTb, YTO MUHMMarbHO AonycTumas YyactoTta Belbopok coctasnseT 1000 'y nnm 20 BeIGOpOK 3a neprog.
BTopoin BaxHon xapaktepuctukon AL aenaeTcsa paspsgHOCTb (GOpMUPYEMOro UM ABOUMYHOrO vucna. Tok
Npy HOpManbHOM pexume paboTbl 3NEKTPOYCTaHOBKU HaxoauTcs B npegenax 0 - [HOM, a B aBapunHbIX —
pocturaet (10+30)IHom. [nsa npeobpa3oBaHMsa € NorpewHocTelo He 6onee 2—5% Tpebyemoe 4mcro cTy-
neHen KBaHTOBaHMSA T JOMkHO 6biTb 3000 + 4000, 1. e. Tpebyetca AL ¢ pa3pagHOCTLIO He MeHee p = 12
NMC 3HaK NONAPHOCTM NONyBOfHbI. Toro, He meHee 13 paspagos.

11.9. UNODOPOBbIE PETUCTPATOPbI CUTHAITIOB

Kak yxxe roBopumnocb, MHOrMe npou3BOAUTESNIM BbINyCKalOT perncTpaTopbl NepexoqHbiX NpoLeccos
Ona nocnegyrowero aHanuaa pabotbl yctponcts P3A. OTn ycTponcTBa npegHasHadeHbl Ang peru-
CcTpaunn aBapuirHbIX, NEPEXodHbIX U YCTaHOBMBLLUNXCS NPOLECCOB BO BTOPUYHBIX LIEMSIX YCTPOUCTB
penenHon 3anTbl 1 aBTOMaTUKN Ha SNEKTPUYECKNX CTaHLMAX U NOACTaHUUAX.
dyHKyuu ycmpolcmea:
- perucTpaums HanpskeHnn U TokoB Mbon opmel No 3-M asam;
- NYCK perncrpaTopa no U3MEHEHUIO TOKOB U HanpPsXXeHUn, No 3MEHEHNI0 COCTOSHUA nboro M3 amc-
KPETHbIX BXOAO0B;
- 0To6pa>|<eHV|e TEeKyLunx 3Ha4YeHun Haﬂpﬂ)KeHMIZ M TOKOB Ha MHOuKaTtope (OI'ILI,I/IH);
- 0To6pa>|<eHV|e TeKyLnx COCTOSAHUN ONCKPETHbLIX BXOO0B C MNOMOLLbIO CBETOANOO0B;

10



- ANCTaHLMOHHOE yrnpaBneHne, CUHXPOHM3aLMS, KOHTPOSb U AMarHoCTUKa permctpaTtopa no fokarbHON CeTu;
- nporpamMmHoe obecreyeHne [ocTyna, aHanuM3a W cepBuca, GyHKUMOHMpYowee B cpede Windows
98/NT/2000/XP, Linux.

YcTtpowncteo TpebyeTt onepatmBHoro nutaHusa =/~220+-20% B, HO coxpaHAT paboTocnocoBbHOCTb B TeYeHun 2
C rnocrne McYE3HOBEHUST MUTaHus. [pn 3TOM BCA 3aperncTpupoBaHHas MHopMaUMsa XpaHUTCS B 3HEProHesa-
BUCMMOWN NamMsTL.

MwH1ManbHble NapaMeTpbl perncTparopa.

TexHMYecKue xapakTepUCTUKMU:

KOJNIM4eCTBO aHall10roBblX KaHanoB N3MepeHnA

6

yactoTa npeobpasoBaHs

32-64 Tou./nep (1600-3200 My)

paspsaHoctb ALITM

16

HOMWHAanNbHbLIN TOK 5A
HOMUWHanNbLHOE HanpsXXeHune 100 B
JvanasoH perucrpauum rno Toky 0,1-200 A
paspeLuaroLlas cnocobHOCTb N0 TOKY 0,01 A
JvanasoH perucrTpauum rno HanpsKeHuo 0,1-200 (400)B
paspeLluaroLlas cCnocobHOCTb NO HAMPSKEHWNIO 0,02B

MycK No npupaLleHnio Toka Al=20%IHOM
MYCK MO CHWXEHNIO HanpsiKeHns AU=20% UHom
4YMCNo ocuMInorpamMm 8 no 8/4/2 c
YNCIO OUCKPETHbIX BXOA0B 8

nepegaya uHgopmaumm

RS485 no npotokony MODBUS

CKOPOCTb Nepefayun nHgopmaumm

2,4 —115,2 k6op

obcnyxumBaHune

KK gncnnen n knasmaTtypa

pabouunii Ananal3oH Temneparyp

o1 —25° po +50°C

cteneHb 3awmTbl kopnyca no FOCT 14254-80 P40
rabapuTtbl permctpartopa 160x140x90 mm
Macca perucrpaTopa, He bornee 2,5«kr

lMporpammHoe obecneveHne ANs CUYNTbIBAHUS WHOpMauMM OOIMKHO paboTaTb nog ynpaBreHuem
OC Windows 98/NT/2000 n no3BonaTtb nonyyaTb AaHHblE 4Yepe3 NocnefoBaTenbHbIi NOPT KOMMbIOTEPA, CO-
XpaHsATb UX B cpaine, aHanuanpoBaTb Ha 3KpaHe, OnpefensiTb MakcumarbHble, MUHUMarbHble U cpegHue
3HaveHus anga Nbon U3 COXPaHEHHBLIX UMM UCYUCTIEHHBIX BENUYMH 3a Nobon nHTepBan BpeMmeHn. Bo3moxeH
BbIBOJ, Ha MeyaTaloLlmMe YCTPOWCTBA HECKOMbKUX BUOOB AOKYMEHTOB: MTOrOBbIX MPOTOKOMNOB, rpacukos Co-
XPaHEHHBIX UITN UCYUCTIEHHBIX BENUYMH U rncTorpamm. Ha pucyHke nokasaH NpuMepHbIA BUA, SKpaHa KOMIMbIo-
Tepa npu paboTe ¢ NporpaMmmon.
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2 EMVY Dscillogram Yiewer, version 1.01.00.1002
Paidn  lNoxows

OcuunnorpaMmmbl TOKOB U HanpsbkeHun, 22.04.2005 17:47:33.123
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MporpammHasa obpaboTka pe3ynbTaToB M3MEPEHUI NO3BONSeT 0To6pasuTb creaylowme yHKUMU n3mepe-
HUS:

- OEWCTBYIOLLIEE 3HAYEHNE HaMNPSPKEHNSI NEPEMEHHOIo Toka Mo TPEM KaHanam,

- OENCTBYIOLLEE 3HaYEeHNE CUIbl NEPEMEHHOIO ToKa MO TPEM KaHanam,

- yacToTty,

- aKTMBHas MOLLHOCTb MO TPEM KaHanam,

- peakTMBHas MOLLHOCTb MO TPeM KaHanam,

- MONIHas MOLLHOCTbL MO TPEM KaHanam,

- ANUTENbHOCTL NEePEepPLIBOB B 3NEKTPOCHaBXEHMN.

Hwxe npuBogsaTca onncaHme Tpex rpynnoBbIX KOMMMEKCOB PerncTpaTtopoB YKPaMHCKOrO Mpou3BoAcTBa Hau-
Honee pacnpocTpaHeHHbIX Ha YkpauHe. Bce KoMnnekchbl MCNOMb3yTCA COBMECTHO C 3M1EKTPOMEXaHNYeCKUMun
UNN aHanorosbiMW YCTPONCTBaMU 3aLUUTbl, HE UMEIOLWMMM BCTPOEHHbLIX CPEACTB perncrpauym u ocumrmo-
rpacpmpoBaHusa. OHM paspabaTbiBanucb OTAENbHO AN PasHbIX Lenew, XOoTs MOCTENeHHO MX BO3MOXHOCTM
conmxanuce.

KPAC paspabatbiBanca ans pacnpegeneHHbix o6beKkToB ¢ HEGONbLWIMM 06beEMOM MHAOPMALKN B KaXKAOM.
OH cocTouT 13 6IOKOB perncTpaumm pacnpegeneHHbIX No 06beKkTam, KOHLEHTpaTopa 1 NePCoHanbHOro KoM-
nbloTepa, Ha KOTOPbIA NepedarTcs AaHHbIE U, C MOMOLLBI0 KOTOPOro, oHn obpabaTeiBatoTcs. Komnbiotep Mo-
XXET OQHOBPEMEHHO MCMONb30BaTLCA ANA APYrUX Lernen, ObiTb OTKMYeHHbIM. [JaHHble HakannMBalTCs B ca-
MOM perncrpaTope, 1 nocrne BKIIOYEHNS KOMMboTEPa Yepes3 KOHLEHTPaTop nepeaalTca B HEro, rae 3anuvchbl-
BaloTcHd, 0OpabaTbiBalOTCA, M OTTyAa MOryT ObiTb NepedaHbl B Apyroe Mecto no TeneoHHOMY MoAemy.
[MamaTb camux perucTpaTopoB HEBEMWKA, U €€ MOXET He XBaTWUTb NPW MHOMOYUCIIEHHBIX COBLITUAX B TeYe-
HUW BbIXOAHbLIX UMW NPasaHUYHbLIX OHEN, KOrAa HET BO3SMOXXHOCTU nepeaaTth ee Ha BEPXHUI YPOBEHb.

PEKOH paspabatbiBancst kak COBepLUEHHO aBTOHOMHOE YCTPOWCTBO AN YCTAaHOBKM Ha HeOoOCnyXMBaeMblxX
obbekTax 1 npegHa3Havarncsa B NepByto odepenb Anst 3aMeHbl CBeToNny4eBbix ocuunnorpados H13. PEKOH
OCHalllaeTcs CMMBOJSIbHBIM OUCTIEEM, U AMCKOBOAOM ANS OUCKETbI, Ha Hee MOXHO 3anucatb HaKOMUBLLYHOCS
nHdopmaumio, KoTopyto 3aTem obpaboTaTe Ha koMnbtoTepe. Camo cobon pasymeeTcs, YTo aTa MHopmMauus
MOXeT ObITb NepedaHa Mo fiokanbHOW CETU UM KOMMYTUpyeMoMy TenedoHHomy kaHany. PEKOH ocHalleH
«neww» NamsiTblo, KOTOpas NO3BOSISIET COXPaHUTb 3HAYUTENbHBLIN 06bem nHdopmauumn (oo 1500cek). BeTpo-
€HHbIN gucnnen No3BonseT NOMyYnTb HA MecTe BCHO Heobxoanmyo MHAOPMALIMIO 38 UCKITIOYEHNEM OCLIMIIO-
rpammbl. PEKOH nmeeT pa3BuToe nporpammHoe obecneyeHue.

PEIMMHA c camoro Havana paspabaTbiBanacbk kak rpynnoBoe YCTPOMCTBO ANs KPynHbIX 06bekToB. 31O obec-
neynsanochb 60MbLWMM KONMYECTBOM aHanorosbix (32) U AUCKpeTHbIX (256-512) Bxogos. B kavecTtBe ycTpon-
CTBa NaMsTN NPUMEHEH BUHYECTEP, 06bEM KOTOPOro HACTOMBKO BESUK, YTO MOSHOCTLIO CHSAM BOMNPOC O KOMU-
YyecTBe 3anucen n nx anutenbHocTn. Ero xeatut Ha MHormne rogsl. B kavecTBe ANCKPETHOro curHana ucnorsb-
3yeTCcsl CyXOM KOHTaKT, HO pa3paboTaHbl cneumanbHble 6oYku, cogepallme repkoHoBbIe pene, KoTopble Mo-
ryT NOAKMOYATLCA Ha HanpsbkeHve unu Tok. [nsa nepegaym 60MbLIOro KONMYecTBa ANCKPETHLIX CUrHANoB no
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Masiomy KOnuMyecTBy Xun kabens paspaboTaHbl AnogHble MaTpuubl. Ons aHanuaa nosnyyYeHHbIX AaHHbIX MO-
XeT ObITb MCNOMNBb30BaH CTaLMOHAaPHbBIA UMM NEPEHOCHOW KoMMbioTep. B nocneaytowem 6bin paspaboTtaH yn-
POLLEHHBIN BapyaHT A5 HebonblMX OO BbEKTOB C MEHBLUUM KONMYECTBOM PErMCTPUPYEMbIX AaHHbIX. [aHHbIe
MOTyT ObITb NpedaHbl MO NoKanbHOW ceTn unu TenedoHHoMy Mmogemy. NporpammHoe obecneyeHve ans aHa-
nn3a NonyyYeHHbIX JaHHbIX O4YeHb Pa3BUTO.

Mpn Mcnonb3oBaHMM NEPEYUCIEHHbIX YCTPOUCTB OTnagaeTt HeobXxoAuMMOCTb B YCTAHOBKE OOMOMHUTENbHbIX
dukcupytomx npubopos Anga onpegenexHus mecta nospexaeHus, OMI asnseTcsa ctaHAapTHON OYHKUMEN
nporpaMmHoro obecneyeHus.

KOMIMNIEKC PErNCTPALNN ABAPUUHbIX COBbITUA KPAC

Komnnekc npeacraensieT cobon pacnpefeneHHyo cuctemy cbopa nHdopmaumMm 0 COCTOSHUU TEXHONOrnYe-
CKOro 000opyLoBaHUSA N COCTOMT U3 MOLACUCTEMbI LIEHTPANbHOrO YPOBHS M NTOKanbHbBIX NOACUCTEM, YMCMO KOTO-
pbIX onpeaensieTcs KOMYeCcTBOM 06CNyXMBaeMbiX OOBbEKTOB.

JlokanbHas nogcmucTema BKITHOYaeT MOOYINM PErMCTPaATOPOB, HakannMeaLwmne MHPOPMAaLIMIO O COCTOSHWM, Kak
npaBumno, OQHOro - ABYX MPUCOEANHEHUN.

lMopcucTema LeHTpanbHOro YPOBHS - KOHLEHTPATOp, OCYLLECTBMSET, B aBTOMATM4YECKOM pexnume, cbop gaH-
HbIX 3adPUKCMPOBAHHBIX permctpatopamm, obpaboTKy, ANarHoCTuKy, BU3yanusauuo nHdpopmaumm o 3apermcT-
PUPOBaHHbIX COBLITUSIX, @ TaKKe ee KaTanornsaumto, apxueaumo Ha HDD? wnun ?POB?, BbiBO4 Ha nevatb u
npu Heobxo4MMOCTM nepedavy Yepes Mmogem (Unu Apyroe ceTeBoe YyCTPOMCTBO) Ha yaaneHHbIn cepeep (ypo-
BeHb [TI30, N30, MNMI3C/PIC).

lMocnepnoBaTtenbHbI MHTEPdENC MexXay NOACUCTEMaMMU LLEHTParbHOro M NoKanbHOro ypoBHs - obwasa ans
BCEX permcTpaTopoB TPEXNPOBOAHAs MarucTpans.

Bnokn nuTaHusa pernctTpaTopoB MOAKIIOYAKTCH K akKyMyNATOPHOM GaTapee M LensMm nepeMeHHOro Hanpsike-
HUS, C ranbBaHWYECKUM pa3aeneHnemM Lenen 1 aBTOMaTUYECKUM MEPEKITHOYEHNEM.

OcHOBHbIe mexHu4YecKue 0aHHbIe

e  KONMMYECTBO aHaNOroBbIX KAHANOB KaX4oro U3 pernctpaTtopos 16;

e [aTyuMKu AN CUrHaroB NepeMeHHOro U NOCTOSIHHOrO Toka, BY curHanos, Toka npMéma, Toka poTopa, Ha-
NPsSXKeHUst poTopa, HanpshXXeHUst akkymynsaTtopHon 6atapew;

e  KONMMYECTBO ANCKPETHbIX KaHAMOB "CyXOM KOHTAKT" CUHXPOHHO 3anMCbiBaEMbIX C aHaNOroBbIMU CUrHa-
namu gns pernctpatopa 16A/320-1M n peructpaTtopa 16A/644-1M - 32 n 64 COOTBETCTBEHHO;

e  OTAENbHO NPOM3BOANTCSA 3anMcb U XpaHeHne nocnegHnx 4000 AnCKpeTHBLIX COBbITUN;

e  BO3MOXHO yBENUYEeHME 3anncbiBaeMbIX AUCKPETHbIX CMrHanos 6nokamu no 128;

e YacToTa guckpetmsauuum, 'y, 900 - 1800;

e  [ONUTENbHOCTb 3anucu permctpaTopa - okono 34 - 40c (no 14-15 cobbiTui onMTEenbHOCTLIO 2,2-2,6 cek
Kaxgoe);

e aBTOMaTU4eCKas nepedaya perncrparopamm 3adnKCUpPOBAHHbBIX CODbITUI B KOHLIEHTPATOP NO3BONSET
PUKCMpOBaTb NPAKTUYECKN HE OrpaHNYEHHOE YMCNO aBapUNHbLIX COBLITUN.

e  MPOOOIPKUTENBHOCTL 40 aBapuHOW 3anvcu, He MeHee 5-u Nepuoaos;

e  OTHOCUTENbHAsi MOrPeLIHOCTb M3MEPEHUSA aHaNnoroBbix curHanoB <3% B AMHaMU4YECKOM Anana3oHe TOKOB
po 50 gb.

Ycnosus nycka peructparopa:

no nobon HeCUMMMETPUN Ha KOHTponupyemon cucteme wuH, 3Uo, 3lo, U2;

Mo BHELUHEMY curHany ycTponcTea nycka;

BO3MOXEH MYCK MO MoObIM KOHTPONMPYEMbIM aHANOroOBbIM U AUCKPETHBIM CUrHanam.

e yOaneHHOCTb NO KaHamny cBs3n, He bonee 3,0 km;

e Bpems XxpaHeHust HopmaLmy NPy MNOSTHOM NCYE3HOBEHMN OCHOBHOIO U PE3EPBHOr0 NUTaHUSA 7 CYTOK;

e  BCTPOEHHbIE KaneHaapb 1 Yachbl.

Hanbonee nogxopgswasi obnacte NpMMEHEHUs UCMOMb30BaHWE Ha pacrnpedeneHHon cucteme obbekToB C
B0MNbLWMM pacCTOAHNEM MEXAY HUMWN.

NMPOIrPAMMHO-AITIAPATHBIE KOMITIIEKCbI «PEKOH»

Komnnekcbl "PEKOH" cocToaT n3 aBTOHOMHbIX PETMCTPATOPOB, CBSA3AHHLIX C 06 beKTaMu CUrHanNbHbIMW LENs-
MU, U NporpamMMHoro obecneveHuns ons NogpobHOro aHanuaa u JOKYMEHTMPOBAHWSI MPOLLECCOB B Cpeae nep-
COHaInbHbIX KOMMbIOTEPOB, yAaneHHbIX OT 06BLEKTOB HabnoaeHNst Ha NPON3BOSbHbIE paccToAHMsA. OcobGeHHo-
CTAMUW U34eNns ABNSATCS:

* YHMBEpPCAnbHOCTb €ro aHanoroBbix KaHanoB (AK), T.e. cnocobHocTb 0bpabaTtbiBaTb TOK UM HanpsXXeHue
(nocT./nepem.) o OHMM 1 TEM Xe KaHanoMm Mo BblIGopy Nonb3oBaTensi:

* omKcaumsa TekyLwen NpoMbILLIIEHHOW YaCcTOThl BXOAHbLIX CUrHaNOB, U3MEPEHHON BCTPOEHHbIM BbICTPOAENCT-
BYIOLLMM YaCTOTOMEPOM;

* CNOCOGHOCTb BLINOMHATL MPUKNagHyto obpaboTky AaHHbIX: ONpeaensdTb MECTO MOBpeXAeHWUs ANna NUHWUIA
anekTponepenayn, BbIMOMHATb aHanNU3 aBapuUMHOW CUTyauun U reHepupoBaTb COOOLLEHMEe onepaTUMBHOMY
nepcoHany. ngeHTuduumpyolee aBapunHoe HapylleHWe C ykasaHWeM MOBpEeXAEeHHOro anemeHTta, pabo-
TaBLUNX YCTPOMCTB penenHom 3alnTbl U NpoTMBOaBapuiiHon astomatuku (P3A);

Bce nepeyncneHHble yHKUMM BbINOMHAKTCA aBToMaTudeckn 6e3 npumeHeHus BHelwHMX NM3BM 1 T.H. KOH-
LEeHTpPaToOpOoB, OAHAaKO NPEeAYCMOTPEHO UCMOMb30BAHNE PErMCTPaTopoB B aBTOMATM3UPOBaHHbIX MHpopMaLuu-
OHHO-YMNPaBnSALWNX CUCTEMAX, Peann30BaHHbIX B BMAE NOKaNbHOW BbIMUCIIUTENBHOW CETU MPOMBILLNIEHHBIX
0OBEKTOB.
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AnnapatHast 4acTb komnnekca - peructpatop "PEKOH-07BC" - BbinomHeH B MOHOOMOYHOM Kopnyce
(190x480x400) n cTauMoHapHO pasMeLLaeTcs Ha WuUTax NOACTaHUMA, OMOKOB 3NEKTPOCTaHUUA U Op. B TOM
yncne u Ha HeobcnyxmBaeMbix o6 beKTax.

PeructpaTop ocHaweH cumsonbHbIM KK gucnneem, knasnmaTypon onepaTMBHOMO ynpaBneHns 1 BCTPOEHHbIM
avckosogoM. [insa cbopa mHpopmaumm 06 obbekTe pernctpaTtop NogkmnoyaeTcs HENOCPEACTBEHHO K BTOPMY-
HbIM CUrHanam HanpsbkeHusl, TOKa, aHanoroBbIM U OUCKPETHbIM LiensamM annapatypbl P3A u 1.n. [ins cBasu ¢
yAaneHHbIMY nony4atensamy MHgopMauum K pernctpaTtopy NOAKMYaloT: TernedoHHyo "napy”, nokanbHyo
ceTb 1 T.4. Bo3aMOXHa aBTOHOMHasi aKkcnnyartaums, koraa nHopmMaLms CHUMaeTcs npy NoMoLmM AUCKOBOAA,
unu cunteiBaetca ¢ XKK ancnnes: Tekywine ypoBHU CUrHAmNoOB, COCTOSHME MYCKOBbIX (pakTopoB, hann aKc-
npecc-mHcpopmaumm 1 1.n. Ha 06bekTe HECKONBKO PErMcTpaTopoB MOryT OObeAUHATLCA NOKanbHOW CEThIO B
aBTOHOMHYytO rpynny 6e3 NMNOBM, 1 ocylecTBNATL MHPOPMALMOHHbLIV OOMEH C yaaneHHbIMK MoNb30oBaTeNAMM
yepes TenedOoHHbIV KaHan OgHOro U3 perncTpaTopos.

TexHnYeckne gaHHbIe:

* MyCK oMKCaL MM aHOMarbHOIO PeX1Ma No TPEM rpynmnam MyCcKOBbIX ) akTOPOB CUMMETPUYHBLIX COCTaBSA0-
LWMX C MHAMBMAYANbHBIMM YCTaBKaMU AN KaXO0W, MO MOBbILLIEHWUIO UM CHUXKEHMWIO YacTOTbl U USMEHEHWIO
OVCKPETHBIX CUrHarnos;

* K-BO KaHaroB: aHanoroBbIx - 32 (28, 24. 20. 16), anckpeTHbIX - 96 (128. 160. 192. 224);

* MpMBEAEHHas NOrpeLLHoCTb perncTpauun/socctaHosnexHus curHanos AK He 6onee 1%;

* BXOOHOW TOK AMUCKPETHbIX KaHanos - 10 MA:

* yactoTa auckpeTtusauun (Pa) 900, 1800, 2400 IMu;

* CyMMapHoe BpeMsi COXpaHsieMbIX B MOCTOAHHOM namaTu npoLeccoB He MmeHee 1500 cek:

* TUN NOCTOSIHHOW NamaATh - "doneww";

* onpeaeneHne asapuinHon J13I1, mecTta noBpexaeHus, a Takke PUI scex J1307;

* co3gaHue hanna akcnpecc-uHdopmaumm ¢ JaHHbIMU O cOBbITUN, MecTe NoBpeXaeHus, n padote P3A;

* MMTaHWe perMcTpaTopa OCYyLLEeCTBISAETCs OT ceTu noct./ nepem. Toka -220/110 B;

* guanasoH pabounx Temnepatyp: 5-45"C.

* MHdpopmauusa B pernctpatope 3amieHa OT YHUYTOXEHUS, @ rapaHTUPOBaHHbIV CPOK €€ XpaHeHUs, aaxe
npu 06ecToYeHHOM perncTpartope, He meHee 10-Tu neT.

MO komnnekca No3BonseT:

* nNpy paboTe No kaHanam CBA3U: HACTPOUTb PErmcTpaTopbl, B MPOM3BOSbHbLIN MOMEHT BPEMEHM BbIMNOMHUTL
hUKCaLMI0 AaHHbIX TEKYLLLEro pexvmMa, ocyLLecTBUTb BbIBop MHOPMaLMOHHLIX (hannoB U3 «apxmBa perncr-
patopa» U NPUHATb AaHHbIE;

* NpoaHanu3npoBaTb JaHHbIe: U3MEPUTb CUTHamMbl U BPEMEHHbIE MHTEPBarbI, BbINOMTHUTL BEKTOPHbLIA aHanms,
NOCTPOUTb rpacukn CUMMETPUYHBIX COCTaBNAOWUX 3-(ha3HbIX CUCTEM, NPOU3BOMbHbLIX (PYHKLMIA OT CUrHa-
fnoB, MOLLHOCTEW, oTcunbTpoBaTh BY M MOCTOSAHHbIE COCTaBMsOWME, NPOAHaNM3MpoBaTh CNEKTParibHYO
MAOTHOCTb CUIHaroB U NX FApMOHWYECKUIA COCTaB, NPOKOMMEHTMPOBATL OCLMMNOrpaMmbl U pacrneyaraTtb MX
Ha Oymare;

* 3KcnopTupoBaTb AaHHble B opmaTt « COMTRADE».

UH®OPMALMNOHHO OUATHOCTHUYECKNA KOMITIIEKC «PEFMHA»

lMpegHasHaveH Ons permctpaumy aHamnoroBbiX U AUCKPETHbIX CUITHaNoB, aHanu3a pasBUTUS aBapuHbIX CU-
Tyauun, oueHKn (PyHKUMOHMPOBAHNS YCTPONCTB PENEenHON 3alunTbl 1 aBTOMAaTUKK, onpedeneHns mecTta no-
BPEXOEHNST NMPU KOPOTKUX 3aMblKaHMAX Ha NUHUAX 3neKkTponepenayn, onpeneneHnsa octatoyHOro pecypca
BbICOKOBOMNbTHbIX BbIKMOYaTENEN, NOCTPOEHUSI CYyTOYHOW BEOOMOCTUM PEXMMOB, npoBedeHust ¢ha3oBoro u
rapMOHWYECKOro aHanmsa CUHycouaarnbHbIX CUTHamoB, BblAENeHUss CUMMETPUYHBLIX COCTaBMSOWNX B Tpex-
hasHbIX CETAX NEPEMEHHOro HanpshKeHusl, BbIBoAA MHpopMauun B BUAE TEKCTOBLIX COOBLLEHUI, rpaddUKoB U
Tabnuy Ha 3KpaH gucnnes v Ha neyatb, a TaKkke nepegayvm 3aperucTpupoBaHHon n obpaboTaHHOW nHopma-
uum Ha niobble BbICLLME YPOBHU yNpaBeHus.

Ba3oBbIM 3N1EMEHTOM KOMMIEKca ABMASAITCA pacnpegeneHHble No 060bEKTy perncTpaTopbl aHanoroBbix U Anc-
KPETHbIX CUrHamnoB. Yncno pernctpaTtopoB OnpeaenseTcs KonmMyecTBOM aHanoroBblX U AUCKPETHbIX CUrHANOoB,
noanexawmx obpaboTke. Permctpatopbl (OUKCUPYIOT 3MEeKTpUYECKMe CUrHarnbl NEPEMEHHOr0 U MOCTOAHHOMO
TOKa M HanpsbKeHWd, a Takke OUCKPETHbIe CUrHarbl TUNa "Cyxom KOHTaKT" unm noteHumanbHble.

TexHu4yeckue xapakmepucmukKku peaucmpamopa:

KONMMYECTBO aHanoroBbIix Bxogos: 16 — 32;

KONMYeCTBO OUCKPETHbIX BXOAOB: 224, 448, 672;

YacToTa ANCKpPEeTM3aumm: 1000 - 5000 Iy;

ONUTENBHOCTb PEMMCTPaLIMK OOHOIo COOLITUA: He OrpaHNYeHa;

KONMMYECTBO PEMMCTPUPYEMbIX CODBITUI HE OFPaHUYEHO;

NPOAOIMKUTENBHOCTb perMcTpauumn goaBsapuinHoro pexxumma: 200 mc;

PEeXUM perncTpaLmmn NCKPETHbIX CUrHANO0B: HENPEPbIBHbIN;

nepexopn Ha perncTpaLlmnio aBapmmiHoOro pexnma:

e PV U3MEHEHUN COCTOAHNSA NIOBLIX (BbIBPAHHBIX 3aKa34YMKOM) AUCKPETHBIX CUTHAOB;

e pu BbIxoAe 3a npegernbl yCTaBoK NMobbIX (BbIOpaHHbLIX 3aka34yMKoM) aHarnoroBbiX CUrHanoB.;

e [PV BHELUHEM MyCKe.

MporpammHoe obecneyeHne NOK "PEMMHA" BeinonHaeT cnegytowme pyHKUNK:

e (popmMuMpoBaHME MaccMBoB aBapuUnHON UHGoOPMaLnK;
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dmkcaumnsa Havana aBapunHON CUTyaLum;

npuBesAska canna aBapumnHon MHpopMauum K aHeprocmucteme, ob6beKTY, NPUCOEANHEHMIO;
dopmnpoBaHue GONMOTEKN aBapUHbLIX CODLITUN;

ObICTPbI MOUCK B apXnBe Heobxoammoro danna aBapuiHon MHpopmauuu;

NPOCMOTP B CXXaToOM BUAE BCEro (hainsia aBapuMmHOro npowecca B BMae OCLMANorpaMmbl Ha 9KkpaHe auc-
nnes;

e orepaTtuBHBIN JOCTYN K N0BOMY y4acTKy ocumninorpaMmmbl 418 AeTanbHOIO ero pacCMOTPEHNS;

e CTyneH4yaToe M3MeHeHve macwTtaba no amnnuTyae 1 No BpEMEHU paccMaTpMBaEMOro y4acTka OCLMIIo-
rpamMmsbl (4O NpeAcTaBeHNst Ha 3KpaHe O4HOrO NepmMoAa CMHycouaaneHOro curHana yacrtoton 50 u);

e BbIBOA Ha Me4vaTb paccMaTpuBaemoro B 3agaHHOM MacluTabe yyacTka ocuunniorpaMmmbl;

®  M3MEepEeHue MrHOBEHHbIX U OENCTBYHOLLNX BENUYMH aHANOrOBbLIX CUrHANoOB Ha NoboM yyacTke ocuuno-
rpamMmmbl ¢ OTOBpaxxeHNeM U3MEPEHHbIX 3HAYEHUI Ha SKpaHe QUCTIEest U Ha neYaTw;

e M3MepeHue YrmoB MeXay CUHyconaanbHbIMU BENUYNHAMMU;

e [APMOHWYECKWUIA aHann3 aHarnoroBblX CUrHarnos;

®  13MepeHue BPEMEHHbIX MHTEPBAroB Mexay NobbiMM TOYKaMK OCLIMNNOrpaMmMbl C OTOBpaKeHnem nsme-
PEHHbIX 3HAaYEHU Ha 3KpaHe OMCMNes U Ha neyaTw;

e hbopmmpoBaHMe NPoM3BONbLHO BbIOPAHHOWM PYMMNbl aHANOroBbIX U QUCKPETHBIX CUrHAmNoB A1 COBMELLe-
HWUS1 X Ha 3KpaHe AMCMIes 1 BbiBOAa Ha Neyathb;

BbIOOP NPOU3BOMBLHOIO YMcna rpadnKoB A5t COBMELLEHNS Ha O4HON BpeMEHHOM ocu (0o 4);
MCnonb30BaHUe LBETHOCTM ANs BblAeNeHNsa rpadduKoB aHaNoroBbIX CUrHarnos;

onpeferneHne Mecta NoBpeXaeHUs NPy KOPOTKUX 3aMbIKaHUAX Ha NIMHUSX dnekTponepeaayu;
onpeaerneHne 0CTaTOMHOroO pecypca BbICOKOBOMbTHBIX BbIKMOYaTENEN;

aBTOMaTu4yeckoe HopMrMpoBaHue aKcrnpecc-nHPopmaLmmn nNo pesynstaTtam permcTpalmm asapumiHon cu-
Tyauum;

e npepfcTaBneHue 3anucen asapuinHon nHdopmauum B gpopmate COMTPADE;

e Mepefava 3KCnpecc-uHopMaLMM Ha BbICLLIME YPOBHU yMpaBreHus.
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