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YeTraHoBKA HCTIBITAHNS F€HEPATOPOB M TOKONPOBOJA0B NMOBBIIIEHHBIM HANPSIKeHHEM NepeMeHHOro
U BBINPAMJIEHHOT0 TOKA nepenocHast Y UI'p-500-50/30/80

BBenenue
Kommanus sBisieTcst npoQecCHOHAIBHBIM ITPOU3BOUTENIEM BBICOKOBOJIBTHOTO HCIIBITATEIHLHOTO O00PYIOBAHUS H
MMEET BBICOKYIO PEITyTaIHI0 Ka4eCTBa M HAaJE)KHOCTH CBOEH MPOIYKINH OJIaroapsi OTPOMHOMY OTIBITY
KOHCTPYKTOPCKOH pa3pabOTKH U MPOon3BOACTBa. KoMIaHMs MOCTaBIISET UCTIBITATEIbHOE, H3MEPUTENBHOE U
JIUArHOCTHUYECCKOC o6opy11013aH1/Ie I HIMPOKOr'o IMPUMCHCHUA. Mzur BBIITYCKAa€M HCIBITATCIIBHBIE CUCTEMBI JIJIA
IIPUMCHCHUS B na6opaToprlx YCIIOBUAX, 11 HAYYHO-HUCCICAO0BATCIbCKHUX L[GJ]CfI, B MIPOMBIINUICHHBIX YCJIOBUAX U

Ha 00BEKTax.

Oo6sacTh NpUMeEHEHHSA

OCHOBOW PE30HAHCHOW HWCHBITATENILHOW CHUCTEMBI TEPEMEHHOTO TOKa SIBISETCS BBICOKOBOJBTHBIN
PE30HAHCHBIM TpaHCPOPMATOp C MEPEMEHHOH pPEryInpyeMoil HHIYKTUBHOCTHIO W PETYIATOP HaNpsHKEHHS
MaJIoi MOIIHOCTH. BBICOKOBONBTHBIA PE30HAHCHBIH TpaHCHOPMATOp  C TMEPEeMEHHOH HWHIYKTUBHOCTBIO
NPUMEHSETCS AJIs HACTPOHKU B PE30HAHC C EMKOCTBIO OOBEKTa MCTIBITAHUI NPH HEM3MEHHOH paboueil yacToTe.
B atoM cnydyae oOpasyeTcsi pe30HaHCHBIH KOHTYp, MO3BOJSIOMIMN MPOBOAMTH BBHICOKOBOJIBTHBIE HCIBITAHUS
NPUIOKEHHBIM HAMPSKCHUEM.

PezonaHcHas wucnbITaTeNbHas CUCTEMa INpenHa3HaueHa Mjsl TPOBEACHUsS] BBHICOKOBOJBTHBIX HCHBITAHUN
ANMEKTPUIECKON MPOYHOCTH U30JSIMK 000PYIOBaHUSI ¢ OONBIION MEKTPHYECKON EMKOCTBIO: THIPOT€HEPaToOpOB,
TypOOreHepaTopoB, KOMILJIEKTHBIX TOKOIPOBOJOB, CHJIOBBIX KabeneH, BHICOKOBOJIBTHBIX BBOJIOB, KOHJICHCATOPOB,
M3MEpPUTEbHBIX TpaHchopMaropoB HampsokeHusi, KPYD Ha MecTe skciulyaTaluu, MOCiie MOHTaXa, Iepen
BKJIIOUCHHEM JUTS IEPUOANYECKHX U TpoduiIakTuueckux ucnbiTanuii cormacuo P/l 34.45-51.300-97 "O6bem u
HOPMBI HcHIBITaHUN 37ekTpoodopynoBanus”, [1YD, 'OCT-1516, TOCT-P-55195. HcneitaHust MpoOBOAATCS
NPWIOKEHHBIM HaNpsDKEHHEM TPOMBIIUIEHHOH YacTOThl CHHYCOMAAJIbHOM (OpMBI W BBINPSMIICHHBIM
HaNpspKEHUEM C KOHTPOJIEM TOKa YTEUKH.

CocTaB CHCTEMBI:

No Tun HaumenoBanue

1 PPB-500/50/30, 500xBA, 50/30kB | BBICOKOBONBTHEIN PE30HAHCHBINA PEAKTOp C  PETYIUPYeMOi
WHIYKTUBHOCTBIO, TPaHC(POPMATOP-BO30OYAUTEb,
BBICOKOBOJIETHBIN TIEPEKITIOUATEIh B OJTHOM OaKe 3aroIHeHHBIM

TpaHchopMaTopHEIM MaciaoM. HeoOcmykuBaeMblid, CpOK

ciryx0nt 301eT
2 ATO-50/0.38/0-0.65 50xkBA Perynsitop HampspkeHUsT aBTOTPaHCPOPMATOPHBII
0.38/0-0.65xB
3 HOACYH-2000 Hudposas cuctema ynpasnenus U u3Mepenus Bkiodas MC-503
PIII-100, 100xB Pa3psanuuk mapoBbrit
5 UIIT-80/3 80xB, 3MA. BBICOKOBOTBTHBIH 010K HCITBITAHMS BBITIPSIMJICHHBIM

HamNpsHKEHWEM CO BCTPOCHHBIM KOHTPOJIEM TOKa YTEUKH,
pacyeToM  KOO(Q(HUIMEHTa HEIMHCHHOCTH, 3allUTOH  OT
neperpeBa 0OMOTOK.

6. BbICOKOBOJIBTHBIN Kabesb JIMHHOM 50 M, KaOelb yrpaBIeHUs, H3MEPUTEIIbHBIN U CHJIOBOH KaOeb




YcaoBus IKCILTyaTalluu

Bricora Hag ypoBHEM MOps <1000 meTpoB

Pabouast Temrieparypa BHICOKOBOJIBTHBIX KOMIIOHCHTOB -10 °C + +45°C

OTtHOcHTeNbHAS BIAKHOCTH BO3yXa B IOMEIICHUN <90% (mipu 20°C, Ge3 KOHICHCAITHH)
MaxkcuManbHbIe CyTOYHBIE KoJeOaHUs TeMIIepaTyphl <20°C

TemMrieparypa XpaHeHUs U TPaHCIIOPTUPOBKH —10 °C = +50°C

I[OJ'DKHO OBITH 00ECIIEUECHO HaACKHOC 3a3€MJICHUEC C COIPOTUBJICHUEM LCTIN 3a3CMJICHUA < 0,5 Om

(DopMa NEPEMCHHOI'O HAIIPSKCHUA NHUTAHUA JOJIKHA OBITh CHHyCOH,Z[aJ'H:HOfI C K03(1)(1)I/ILII/IGHTOM HEJIMHCHHBIX

HcKaxxeHu# < 3%

DOHOBBIN YaCTUYHBIN pa3psi

<5muKn

O0mme TeXHMYeCKHE XAaPAKTEPUCTHKH HCNBITATEJBHONH CHCTEMBbI

Mogens: YHI'p-500/50/30/80

HaumeHnoBanue napamMerpa 3HaveHue
HommuuansHast gyacToTa: 50 I'm
Kommuectso ¢as3: OnnodaszHas cucrteMa
HomuHanbsHast BXOAHAS MOIITHOCTD: 50 kBA
HomunanpHOE BXOTHOE HAMIPSKEHUE: 380 B (¢aza-gaza)
HomuHansHBINA BXOTHON TOK: 833 A
HomunannHas BBIXOIHASI MOIITHOCTD: 500 kBA
HomunansHOe BeIXOAHOE HampsbkeHHe (mepemMeHHoro Toka) | 30 kB

Pexum ucnibiTanus oOMoTku craropa, 0.3-1.7 Mx®d:

HomunansHOe BRIXOAHOE HampshkeHHe (mepeMeHHoro Toka) | 50 kB

Pexxum ucnbitanus Tokonpososaa, 0.01-0.3 mxd:

HomunanbsHbIl BeIxomHOM TOK 30/50kB 16.6/10 A
HomuHanbHOE BBIXOHOE HANPSHKEHUE (BBIIPSM TOKA): 80 xB
Koapunnent nynscanuii (BBIIPSIMIIEHHBIH TOK): <3%
HomuHanbHbIH BBIXOJHON TOK (BBIIPAMIICHHBIH ) 3000 MmxA
YpOBEHB YaCTUIHBIX Pa3PsIIOB: <30 nKn
KoaddunmeHT HeMMHEHHBIX NCKAKEHWH: <3%
J10OpPOTHOCTH CUCTEMBI: >10

JlnamasoH perymupoBaHUS HHIYKTHBHOCTH: >1:20
OTHOCHTENBHAS TIOTPEITHOCTh U3MEPEHHH He Ootee: 1%

TOYHOCTH YCTAaHOBKH BBIXOIHOTO HATIPSIKCHUS HE XYXKE: 1%

Crioco0 oxJtaxIeHus: €CTECTBEHHOE MAaCJISTHOE/ECTECTBCHHOS

BO3AYIIHOC OXJIAXKICHUC

YpoBeHs 1myma:

<75 nb (Ha paccTossHUU 4M OT YCTaHOBKH)

HcneiTarensHoe HaIpsKCHUC!

1.1 UnoMm. B Teuenuu 1 mun

OkcrutyaTtanus 000pyIOBaHHUS:

B nomemennu

l'aGaputnsie pazmepsr : Jx11IxB

3000MM x 2400MM x 2200MM

Bec:

7600 kr

Pexxum paboThI:

IIpu 100% Unom.,Inom. pabora 1 gac, 8 nukioB
B JICHb.




1. BEICOKOBOJIBTHBIN Pe30HAHCHBII PeaKTOp ¢ MepeMeHHOM peryJinpyeMoil HHIYKTHBHOCTBIO:
Mogens: PPB-500/50/30

PesonancHblil peakTop, TpanchopmMaTop-Bo30yIUTENb U MEPEKIIOYAIOIIee BBICOKOBOJIBTHOE YCTPOMCTBO HAXOATCS
B OJIHOM MACIIOHAIIOJIHEHHOM Oake, 4To O0OEeCHedMBaeT BBICOKYIO O€301acHOCTh TEpCOHAajia MpPH TPOBEICHUH
UCTIBITAHUI U TEPEKIIIOUCHUSIX, MUHUMAIBbHOE KOJUYECTBO COCNUMHEHUH W mepekiroueHnid. Cpok Ciry:KObl Bcex
anemenToB 30 net. BerpoeHHOe mepekiiouaroniee BEBICOKOBOJIBTHOE YCTPOWCTBO MO3BOJISICT BBHIOIHATH O€30MacHOE
MIEPEKIIIOYCHNE YPOBHS BBIXOIHOTO HAINPSDKEHUS B PEKMME HCIIBITaHHS OOMOTOK cTaropa w ImmHomnpoBoaa. PPB
YCTAHABJMBAETCS HA THAPOAMOPTH3ATOPAaX BHOPOracUTeJbHBIX. JTO o0ecneynBaeT HU3KUH YPOBEHb IIyMa
U yCTpaHsieT Bo3AelicTBMe BHOpanuii npu padote Ha dyemeHnThl Y UIp.

Bce mepexioueHust pOBOIATCS B aBTOMAaTHYECKOM PEKHMME, B OHO TOAKIIOYEHHE, MEPCOHay HE TpPeOyroTCs
NPOBOAUTH AOMOJIHUTEIBHBIE OTIEPALUH O MEPETIOAKIIOYEHUIO BEICOKOBOJIBTHBIX JIEMEHTOB YTO MCKIIIOUACT PUCK
omnOKK TIepcoHala ¥ MOBPEKACHUS U30JISIMH OOMOTKH CTaropa reHepaTopa.

B wmexanusme perynmpoBaHHS BO3IAYIIHOTO 3a30pa CEepAeYHHKA peakTopa WCIIONb3YyeTCs JIMHEHHBIH MOIYIb
npousBoiactBa Bosch Rexroth (I'epmanusi) co Berpoennoit Illapuxo-BuntoBoit Ilapoit oOecreunBaroliei
NepeMelIeHne TOABIKHOW YacTH CeplAevHrKa. [IpuMeHeHne MaHHOTO MeXaHHM3Ma IepeMEIIeHHs O0eCTIeUHBaeT
BBICOKYIO HaJIGKHOCTD U JUTUTEIBHBIA CPOK IKCILTyaTanuy (6osee 25 JeT) pe30HaHCHOTO PeaKkTopa.

Koncrpykuus: bakoBoro THIIA, MaCJIOHAIIOJIHEHHBIH,
€CTECTBEHHOE OXJIAXK]ICHHE, C perylIupyeMou
WHIYKTUBHOCTBIO

HomunanpHast BX0oAHAs MOIITHOCTb: 50 kBA

HomunanpHOE BXOTHOE HAMIPSKEHUE: 0.6 xB

HoMuHansHBIN BXOTHON TOK: 833 A

HomunannHas BBIXOIHASI MOIITHOCTD: 500 kBA

HomuuansHOe BBIXOMHOE HampspkeHue (mepemenHoro |30 kB
Toka) EMxocts Harpysku 0.3-1.7 Mx®:

HomuuansHOe BBIXOMHOE HampspkeHue (mepeMenHoro |50 kB
toka) EMxocts Harpyzku  0.01-0.3 Mx®d:

HomunanwsHbIl BeIXOmHOM TOK 30/50kB 16.6/10 A

HomunansHas yacroTa: 50T

KomuuectBo das: OnHodazHbIH

JlnamasoH perynmupoBaHUS MHAYKTHBHOCTH: >1:20

J10OpPOTHOCTH CUCTEMBI: > 10

Crioco6 oxJIaXKICHHS: €CTECTBEHHOE MACIISTHOE/€CTECTBEHHOE BO3YIITHOE
OXJTAXKACHUE

YpoBEHb YaCTUYHBIX Pa3psAI0B: <5 nKn

HcmpiTaTenbHOE — HAMPSOKCHHE: 1.1 Un B Teuenune 1 MuH

KosdduureHT HenMHEHHBIX NCKAKEHHH: <3%

YpoBeHs 1myma: <75 nb (ua paccrosHuM 4M OT YCTAaHOBKH)

Pesxxum paboTsr: ITpu 100% Unom., Inom. pabota B Teuenue | yaca,

& IIUKJIOB B J€Hb




2. PerynsTop Hanpsi:KeHust
Mogens: ATO-50/0.38/0-0.65

Koncrpyxkuus: KonoHkoBbIf, CyXOH, C €CTECTBEHHBIM OXJIAXKACHUEM
HomuHansHOE BXOHOE HaNpsKEHHE: 0.38 xB

HomunansHOE BEIXOAHOE HANPSKEHUE: 0-0.65 kB (m1aBHOE perynupoBaHue)
HomunansHast MOIIHOCTE: 50 kBA

Homunansnas yacroTa: 50 I

CreneHb 3aIIUTHI: IP 20

HamnpsixeHue KOpoTKOro 3aMbIKaHUS: <7.5%

CxeMa ¥ TpyTIa COeTMHCHUSI OOMOTOK: I-0

MeTtox perynupoBaHUs HATPSIKESHU: CepBomnpuBogomM

KomuuectBo das: onHo(a3HbIH

Pexxum paOoThI: COBMECTHO C pE€30HAHCHBIM TPaHCHOPMATOPOM

CKOpOCTB peryjiarupoBaHus HAMMPAKCHUA 3a1aCTCA CEPBONPHUBOIOM MOCTOAHHOI'O TOKaA 220 B.

3. BbICOKOBOJILTHBINH 0JIOK MCHIBITAHUS BBINPSAMJICHHBIM HANPSKeHHEM €O BCTPOCHHBIM KOHTPOJEM TOKa
YTE€UKH, pacyeToM Kod(ppuiueHTa HeJIMHEHHOCTH, 3aIIMTO OT Nmeperpesa 00MOTOK (OTIIIHS)
Mopnean: UIIT-80/3

BBICOKOBONBTHBIN OJIOK UCTIBITAHHS BBIIPSIMIICHHBIM HarpspkeHueMm WIIT ¢ kKOHTposieM TOKa YyTEYKH COCTOWT U3
OJloKa yHOpaBiIeHHUS W BBICOKOBOJBTHOTO Ojoka. B Omoke ympaBiaeHHS pealiM30BaHBI BBICOKOUACTOTHBIN
peoOpazoBareilb MW BBIIPSIMHUTEIb C OYCHb HU3KUM KOI(D(UIIMEHTOM IyJbCallid W HAa BBIXOAE MBI UMEEM HE
BBITIPSIMJICHHOE a TIOCTOSIHHOE HANpsDKCHHME. BBICOKOBOIBTHBIN OJIOK BBITIOJIHEH B BUE OTICIBHOTO YCTPOHCTBA B
KOPITyCe MIIMHIPHICCKONH (OPMBI U3 CTEKJIOATIOKCHIAa. BHICOKOBOJIETHBINA OJIOK M OJOK YIPaBICHUS COCTHHSIOTCS
CWIOBBIM Ka0eleM M KaOelleM YIIpaBIICHUS JJIMHONH 3 MeTpa s Oe30IacHOTO BBITIOJHEHUS HWCIBITAHUM.
BBICOKOBONBTHBINM OJIOK WCIBITAHUS SIBISCTCS HE3aBUCHUMBIM OT Bceld yctaHoBkum YWD mpubopom, HET
HEO0OXOMMMOCTH HY)KHO BKJIOYATh BCIO YCTaHOBKY YUI 9TO SKOHOMHT 3JIEKTPOIHEPTHIO, IMEET MaJbli Bce (10 8
Kr'), He TpeOyeT Irpy30IoIbeMHBIX MEXaHU3MOB.
W3meputens TOKa BBICOKOBOJIETHOTO OJIOKAa WCHBITAHUS BbIIpMIICHHBIM HampsbkeHuem WIIT mo3Bonser
MIPOBOANTHh HW3MEPCHHE TOKAa YTEYKH M EMKOCTHOTO TOKAa MaJblX 3HAYECHUH C BBICOKOH TOYHOCTHIO (OT 1
MUKPOAMIIEPa), YTO TIO3BOJISIET OIIEHUTh COCTOSIHUE W30JISIIIY B TIPOIIECCE UCITBITAHUH.
Tok yreukn uzmepsierca B npenenax 1-1000MxA.
Toku yTeuku wu3MepsieTcss HE MEHEe, YeM MpHU ISATH PABHBIX CTYNEHAX HanpsbkeHuda. Ha kaxmoil crymeHu
HaIpsDKCHUE BBIICPKUBACTCS B TeUeHHE | MUH, IPU 3TOM OTCYET TOKOB YTEUKH MpOU3BOAMUTCS uepe3 15 u 60 c.
Crynenu ycraHaBiuBaroTcst 0mu3kuMu K 0,5 Uy

[TponsBonuTcst aBTOMaTHYECKUiA pacueT ko3 uimeHTa HETMHEHHOCTH
KU — I H6UHM ,
1 HMUH6
rne U, - HamOounblliee, T.e. MOJHOE HWCIBITATEIILHOEC HAmpspDKeHUE (HAmpspkeHUe mochenHed crymneHw); Uy, -
HAaUMCHBIIIEE HANpsHKCHUE (HANPSHKCHHUE MEPBOU CTYINCHM); lys, Iy - TOKU yTeuku (lgor) pu HanmpspkeHusx Uy u
U
Ecnu Ha mepBoil cTyneHH HampsiKEHUS TOK YTEUKU UMeeT 3HaueHue MeHee 10 MxA, 1o 3a U,y U 1y, IpuHUMAaETCS
HanpsHKEHWE U TOK MEPBOM U3 MOCIEAYIOIMINX CTyIIEHEH, Ha KOTOPOM TOK yTeukH cocTaBiseT He MeHee 10 MxA. [lnd
BHOBB BBOJMIMBIX T€HEPATOPOB KOAPPHUIIMECHT HETMHEHHOCTH TOJDKECH OBITh HE 0OJIee TPeX.
KoaunmenT HeTMHEWHOCTH HE YYHMTHIBACTCS TOTJA, KOTJa TOKW YTCUKHM HAa BCEX CTYNCHSIX HAMpsDKCHUS HE




MPEBOCXOOAT 50 mxA. Pocrt TOKa YTCUKHU BO BpEMA OHHOMHHyTHOﬁ BBIACPIKKU H3O0JIALUU IMOA HAIIPSKCHHUEM Ha
OZ[HOI71 nus3 CTyrIeHeﬁ SABJIACTCA IMPU3HAKOM ,I[e(l)eKTa (BKJ'HO‘laSI YBIIA’)KHCHUC I/I30J'I$ILII/II/I) U B TOM CJIy4dac, KOTZla TOKHU
HC NPCBLIIIAIOT 50 MkA. Bo n3bexaHue MECTHBIX MEPErpeBOB U30JISINUHU TOKAMU YTCUKU BBIACPIKKA HAIIPSPKCHUSA Ha
oqepe;[Hoi/'I CTYIICHU BBIIIOJHACTCA JIMIOb B TOM CJIy4dac, €CJIM TOKU YTCUKU HC IPCBLIIITAIOT 3Ha‘leHHﬁ, YKa3aHHbIX

HIDKE:
KpaTtHOCTh UCTIBITATENBHOTO HAIPSDKEHUST  TI0 OTHOLICHUIO K Uy 0,5 1,0 1,5 u BEIIIE
Tok yTeukn, MKA 250 500 1000

HpI/IMe‘IaHI/IC. v TCHEPATOPOB C BOAAHBIM OXJIAXKIACHUEM H30JIAUA 0OMOTKH cTaTopa MUCIBITEIBACTCA IMOBBINICHHBIM
BBITIPAMIICHHBIM HAIIPSAXXCHUEM, €CJIN 3TO IMO3BOJIACT KOHCTPYKIIUA

B ciiydae mpeBbIllicHHs YKa3aHHBIX 3HAYCHWH BBICOKOBOJIBTHBIN OJIOK UCTIBITAHHS BBIMPSMIICHHBIM HAIPSKEHUCM
UIIT otkmrouyaeTcs.

Cocras UIIT
Ne Tun HaumenoBanue
BB-80/3  80kxB, 3000mMxA BrICOKOBONBTHBIH GJIOK BHIMPSIMICHHOTO HAMPSKEHUS
2 BbY-500 500BTt brok ynpaBnenus ¢ moptoM RS 17151 CBA3H ¢ KOMITBIOTEPOM
3 HUT-3 3000MxA MusramMnepMeTp

OOnire TeXHUYEeCKHEe XapaKTePUCTUKN

HaumeHnoBaHnue napamMerpa 3HaveHue

HomunansHas wacroTa: 50T

KomuuectBo das: OpnHodazHas cucreMa

HomunansHast BXoHasg MOITHOCTD: 500 BA

HomuHansHOE BXOIHOE HaNpsKEHHE: 220 B

HoMuHansHBIN BXOTHON TOK: 2 A

HomunanrsHast BEIXOIHAS MOITHOCTD: 500 BA

HomuHansHOE BBIXOAHOE BBIIPSIMIIEHHOE HAPSKCHHE: 80 kB

HoMmuHaNIBHBINA BEIXOIHOM TOK 3000 MKA

Koaddunuent mynascaruii: <1%

OTHOCHTENbHAS TIOTPEITHOCTh U3MEPEHHH He Ooiee: 1%

ToYyHOCTH YCTaHOBKHM BBIXOIHOTO HAPSIKCHUS HE XyXKe: 1%

HcnpiTaTenbHOE  HANIPSOKCHHE: 1.1 Unom. B TeueHnn 1 MuH

Okcrnyaranus 000pyIOBaHUS: B nomemenun

l'aGaputnsie pazmepsr : Jx11IxB 400mm x 400MM x 500MM

Bec: 10 kr

Pexum paboTsr: IIpu 100% Unom., IHom. pabora B Teuenue |
yaca, 8 uukioB B neHb. [Ipu 80% Unom., [HOM.
HEeTnpepbIBHAS paboTa.




4. lndposasi cuctema ynpasjeHust 1 u3Mepenus, Briarogass UC-503
Mopean: HACYH-2000

I. O6mme noJioxeHust

CucteMa yrmpaBieHUS! PE30HAHCHOW CHUCTEMBI BBHITIOIHEHA B BHJE IYJbTa YNPaBJICHHS HA KOTOPOM PacIONOKEHBI
KHOTIKH YIIPaBJICHUS, U3MEPHUTENbHBIC IPHOOPHI U BKIIIOYAET B ce0s QYHKIMH yHpaBieHUs U nzMepeHus. Cucrema
yIpaBieHUsS H3TOTaBIMBACTCS B JIByX BapHaHTaX: aBTOMAaTU3UPOBaHHAas WM pydHas. B cocraB cHUCTEMBI
yopaBiieHus BxonutT uMmepurenbHas cuctema MC-505 BHecenHas B [ocpeectp cpeacTB u3mepeHuil. B cucteme
pean30BaHO MHOXECTBO (PYHKIMH, TAKUX KaK YIpaBICHHE HCIBITAHUAMH, 3aIIUTa, U3MEPEHUE, CHHXPOHU3ALNUN U
TA. Cucrema ymnpaBieHHS W W3MepeHHs (aBTOMaTH3MPOBaHHAs) MMEET 8 BBICOKOCKOPOCTHBIX KaHayoB (100
k[ /kanan), obecneynBarOUX BHICOKYIO TOYHOCTh U3MEpeHHs U ynpasieHus (160uT). Cucrema  BKIIIOYaeT B cebs
(YHKLIMM 3alMCH U3MEPEHHBIX U 00pabOTaHHBIX JaHHBIX, (JOPMHpOBAHHE OTYeTa, Heyarh oT4eToB M T.A. JK/K
MOHHUTOpP OTOOpa)KaeT 3HAYCHHUSI BBHIXOAHOTO HAMPSKECHUS, TpapUKH TOKAa U HANpsLKEHUS, N3MEHEHHE BBIXOJHOTO
CHHYCOHUIaJIbHOTO HANPsDKEHHUS, BHIXOAHOM TOK M HANPSDKEHUE PETYISATOPA HAMPsDKEHMS, a TAK)Ke UMEET pa3iuyHbIe
(yHKUIMOHANBHBIE KHONKH, OCHOBHOE paboyee cocrosHue (IyCK NpU HyNE), aBapHiHYI0 CHTHAJH3aLUI0 U
COCTOsSIHME HHAMKAaTOpoB. CHcTeMa BBICOKOTOYHA, CTa0MJIbHA M HAaJEKHA; COOTBETCTBYET JEHCTBYIOLIMM
cragaapraMm ['OCT Ha u3MepuTeNbHbIE CUCTEMBI. M301MpyrOlIUe 37eMEHTH BBIIIOJHEHBI M3 CTEKJIO3MOKCHAA,
YCT@HOBJICH JEJHTENb, KOTOPHIA 00ECIEYMBAIOT TalbBAHMUYECKYIO PAa3BA3Ky MEXKAY H3MEPUTEIBHOH H
BBICOKOBOJIETHOM 4YacTbi0; OOECIIEUMBAETCA IJIEKTPOOE30MacHOCTh OT IONaJaHusl BBHICOKOTO HAampsDKeHUS Ha
pabouee MecTo oneparopa.

II. ®ynknmu cucreMbl ynpaBJIeHUs!

CucrteMa ympaBleHHS MMEET PEKUMBI PyYHOTO M aBTOMAaTHYecKOro ympasieHus. Ilocie 3arpy3ku mporpammbl
HEOOXOIUMO BBECTH MapaMeTphl WCHBITAHWN M BBIOpaTh PyYHOH WM aBTOMaTH4YecKHi pexuMm. llpu BbiOope
ABTOMAaTHYECKOTO PEKUMa BCE Omepaund U (OPMHUPOBAHHE OTYETa BBHIMOJIHSIOTCS KommbioTepoM. DyHKums
AaBTOMAaTHYECKOTO YNpaBJIeHUS OCOOCHHO YAOOHA MpPU MPOBEICHUH MHOTOKPATHO MOBTOPSIOMIMXCS WCHBITAHUM,
HampuMep MPH UCHBITAHUAX CTEP)KHEH craropa. B pyuHOM pekume Bce Omepalvy BBITOJIHSIOTCS OMEpaTopoM,
3ateM popmupyeTcsa oTueT. CucTteMa UMeeT MPocTol HHTepdelic, KOTOPBIN OJIOKUPYET HEUCIIONIb3yeMble (QYHKIHH
BO m30exkaHue cOoeB B pabore.

OcHoBHBIE (PYHKIUM CHCTeMBbI YIIPABJICHHUS:

- YpaBieHue IIaBHBIM BBIKJIIOUATEIeM

- OToOpakeHHe COCTOSTHUSA TIIaBHOTO BBIKIIOYATEIS

- YrpapieHue peryiaTopoM HalpspKEHUs: PEerylIMpoBaHHE BbIXoAHOro HampsbkeHus coriacHo ['OCT, usmeneHue
CKOPOCTH W3MEHEHHS HampsDKEHHUs B 3aJaHHBIX mpenenax. VchblTaHus Ha SIEKTPHUYECKYIO MPOYHOCTH MOXKHO
NPOBOAMTH CTYNEHYATO, OT HAYAIbHBIX 3HAYCHWH HCTBITATENBHOTO HAIPSDKEHUS, Yepe3 3aJaHHbIEe WHTEPBAJIbl
HaNpsDKEHUSI, yCTaHABIIMBAs 3HAUEHHE BPEMEHH HCHBITAHUS Ha KOKION 3a1aHHOM CTYNCHH HANPSIKEHHSL.

- KoHTponb cocTosHuS perynsaTopa HalpsDKeHUs: KOHTPOJIb — BBIXOTHOTO HANpPsDKEHHS, TOKA, KOHTPOJIb COCTOSHHS
KOHIIEBBIX BBIKIIIOUaTENIEH BEPXHETO U HIHKHETO MpeAesioB. Pe3yasrar MokeT ObITh BBHIBEICH HA TUCTIICH.

- KoHTponb MHAYKTUBHOCTH peakTopa: pPEerylvpOBaHHE MHAYKTHBHOCTH pPEaKkTopa C MOMOUIbI0 CEpPBOIPHBOAA
MU3MEHEHHEM BO3AYIIHOIO 3a30pa peakropa. CKOpOCTh M3MEHEHHs 3a30pa CepleYHHKAa MOXKHO DPErYyIHpOBaTh B
3aJaHHBIX Mpeenax.

- KoHTpons monoxeHus: perynupyeMoro 3a3opa cepleyHHKa peakropa: 0TOOpakeHHE W HeNpepbIBHBIA KOHTPOJIb
WHAYKTUBHOCTH BO3IYIIHOTO 3a30pa CEpACYHHUKA PEAKTOPA U KOHIIEBBIX BBIKIIIOUATENEH.

- ABTOMaTHYECKHUH 3a3eMJIUTENb U OTOOPAKEHUE €r0 COCTOSTHUSI.

- CUHXpOHHOE YIpaBIEHHE: B COOTBETCTBUU CO 3HAYEHHSMHU BBIXOAHOIO HANpPSDKEHUS W TOKA, PETYIHpYeTCs
BO3IYLIHBIM 3a30p CepACYHMKA peakTopa AJisi TOro, YTOOBI BCSI CMCTEMa HaxXOOWJIach B COCTOSHUHM PE30HAHCA;
3HauUEHHUS 0TOOPAXKAIOTCS HA IKpaHe.

- 3ammTa OT Meperpy3Ku 1Mo TOKY: BKIIIOYAET ABa YpoBHs 3amuThl. OIUH YPOBEHb 3aIIUTHI 00ECIeUUBACT TOKOBAs




OTCEUYKa, BTOPOH YPOBEHb 3aIIMTHI BBIMOJIHAETCS C MOMOIIBIO MPOrpaMMHOrO obecrieueHus. TokoBas OTcedka
peanusyeTcsi ¢ TOMOIIBIO CHENHATBHOTO OBICTPOAEHCTBYIONIETO 3JEKTPOHHOTO pelie MaKCUMaJbHOTO TOKa,
KOTOPBI cpabaTbiBaeT MpW NPEBBIIICHUM TOKa ycTaBKU. [IporpamMMHoe obecrnedeHue 3alliMIIaeT YCTaHOBKY C
MOMOIIIBIO KOHTPOJISI TOKOB M MPH NMPEBBILIEHNHN TOKOBBIX 3HAYEHUH BBIIA€T KOMAHy Ha OTKIIOUEHHE CUCTEMBI.

- 3ammTa OT INEpeHANpsDKEHHs: CHUCTEMa YIPABICHHA M H3MEPEHUS aBTOMAaTUYECKH CHIDKAET HANpsSKEHHE H
OTKJIIOYaeT NMUTaHKUe, KOTa HalpshDKeHUE BBIXOAUT 3a 3afjaHHbIe 3HaueHus. Bee maHHble 0TOOpakaloTcsl Ha AUCIIICE.
- 3amuTa OT KOPOTKOTO 3aMBIKAaHHA: OBICTPOACHCTBYIOIIAS 3aIlIMTa MOCHUIAET CHTHAJ Ha OTKJIIOYEHHE NMUTAHUS B
teueHne 10 Mcek., mpu nmpoboe 0OBEKTa UCTIBITAHUS WK TEPEKPHITUH, YTO 00ECTIEUNBACT COXPAHHOCTH M30JIALUH
COCEIHHX CTeP)KHEH 1 MUHUMH3HUPYET MOCIEICTBHS OT MPOOOS H30IISLHH.

- KHomnka aBapuiiHOTO OTKITIOUYEHUS: AJIs OTKIIFOUEHUS MUTAHUS BPYyUHYIO, IPU aBapUIHOMN CUTyalluu.

III. ®yHKknuu U3MepHUTEIbHON CHCTEMBI

UzmepurenpHasi cucTeMa BBIOJIHAET aHAW3, OTOOpaKeHHE, COXpaHEHUE AAaHHBIX, MPeoOpa3oBaHUE aHAJIOTOBBIX
JAaHHBIX B HaTypajbHbBIE 3HaueHUsA. B cucteme mnpumeHsercs JUCKPETU3allus € BBICOKOCKOPOCTHBIM
npeoOpa3oBaHUEM AJIs HOTy4eHHs 1 00paOOTKH TaHHBIX C BBICOKOW TOYHOCTBIO, HAJEKHOCTHIO H CKOPOCTHIO OOMEHa
JTAHHBIMHU.

OcHoBHBIE (PYHKIUM CHCTeMbI H3MepPeHHUs

- 3ammch OCHMJUIOTPaMMBI: 3allUCh M OTOOpa’keHHE HaNpsDKeHUS M Toka B TeueHue 30 cekyHn Ao mpoOos u
OTKJIFOUEHHUS.

- CoxpaHeHHE OCHWJUIOTpaMMBI M W300pa)KCHUS KPUBOM W3MEHEHUs HampsokeHus B gopmare BMP. Moryt
0T0OpaxaTbecsi OTHOBPEMEHHO 10 8 TpaduKOB, MOKHO YBEIWYHUBATH, IEPEMEIATh U T. 1.

- Buzyanuzanusi: moka3s Touek HanpspkeHus U Toka. I'paduku msmenenuii U(t), I(t)

IV. AnnmapaTHsle cpeacTBa

Kommnerotep: HOyTOYK, 15,6" LCD, npoueccop Core i5, xectkuii auck 1000 I'0, mamsts 4 I'6.
Kapra BBOna/BeIBoz1a: 16 OuT, 8 KananoB, ckopocTh oomeHa 100 k1.

[IpunTep: mo BeIOOpY 3aKka3uuka.

[lynbT ynpaBneHus: HOTHOCTHIO SKPAaHUPOBaH, OecriepeOOHHbBII NCTOYHUK TUTAHHUS.
Paznenutensublil TpancopmaTop: 400 BA, ypoBens uzomnsuuu > 2 kB

Mopnens MUKpOKOHTPOJIEPA: KOJTMUYECTBO BBIXOOB: 51, MOJTHOCTHIO SKPaHUPOBAH.
AHAaJOroBbIi pa3fennTeNb CUTHAIOB C pa3Bs3Koil: 8 kaHanos, 250 kI, 2400 B

V. H3mepuTtenbHas cucrema coctouT MC-50> u3 nenmurens manpspkenuiit JIH-503 1 u3aMepuTens MOCTOSHHBIX U
nepeMeHHbIX HanpsbkeHudt UITH-23. Cuctema mpegHazHaueHa JUisl U3MEPEHUS HANPSHKEHUN TOCTOSHHOTO TOKa
(U=), a Ttaxxe ammiutyassix (U,) u geiictByromux (Uy) 3HaueHMH HanpspkeHHs HEPEMEHHOrO TOKa
MPOMBINIICHHON YacToThl. M3meputenbnas cuctema MC-505 MOKeT MCIOB30BAThCS MPU UCHBITAHUSAX U3OJISITUN
3IEKTPOOOOPYIOBAHUS.

OO0111e TeXHUYECKHE XapaKTEePUCTHKH

HaunmeHnoBanue napamertpa 3HayeHue
HomunansHoe Hanpsbxenue cety nutanus MITH-23, B 220 +22
HoMuHanbHas yacToTa UCTOYHUKA MTATAHMS, 111 50+ 1
CopepikaHue TapMOHUK, He OoJiee 5%
Jlnamna3oH u3MepsaeMbIX CUCTEMON 3HaY€HUH HAIPsDKEHUS MMOCTOSHHOTO TOKa, KB + (1-50)
Jnana3oH u3mepsieMbIX HapsKEHUH MepeMEeHHOTo ToKa, KB
aMIUTUTYIHBIX 3HaYCHUH, KB 1,4-70
JIEHCTBYIOMIMX 3HAYCHUH, KB 1-50
OcHoOBHast OTHOCHTEIbHASI TOTPEIIHOCTh CHCTEMEI, He Oojee, % 1,0




JononauTensHass OTHOCUTENbHAS IMOTPEIIHOCTh B AMama3oHe Temmeparyp oT +5 mo|l1,0
+40°C, ue 0omaee, %

AKTHBHOE BXOJHOE COIIPOTHBIIEHUE enurenst, MOm 108
Bxognas eMkocTh genurens, nd® 340
Koadduuuent nenenuns nenurens K, 1000
Bpewmst ycraHoBieHus pabodero pexxnuma U3MepeHHid, He boiee, ¢ 60
[IponoKUTEIEHOCTh HEMTPEPBIBHOM paOOTHI, HE MEHEe, U 8
Cpennsis HapaOOTKa Ha OTKa3, HE MEHeE, 9 7000
CpenHuii CpoK CITy»KObI, HE MEHEE, JIeT 8
Macca genurens JIH-505, ne 6omee, kr 3,5
Macca nputdopa UITH-25, He Ooiee, KT 2
T'abapuTHBIC pa3Mepsl JSIHUTENS: BEICOTA ISIHUTENS, He Ooliee, MM 500
JIUaMeTp AeIUTEeNs, He Ooliee, MM 400
JInaMeTp OTIOPHI, He Ooliee, MM 85
l"aGaputHsie pazmepsl kopmyca npudopa UITH-25, ne 6omnee, MM 220x200x90

5. W3mepuresan 3IeKTPHYECKOH eMKOCTH H TAHTeHCA YIUIA THJIEKTPHYECKUX NOTeph
Mopaeab: T-50 (omuus).

[TpuGop TA-50 nmpenHazHadeH TSI U3MEPEHUS DICKTPHUUCCKOH €MKOCTH W TaHTEHCA yIiia JUAICKTPHYCCKUX
MOTeph Ha HanpshKkeHUAX 10 50 kB neficTByIoIero 3HaueHUs IEPEMEHHOT0 TOKA..

OO0u1re TeXHIYECKHE XapaKTEPUCTHKH

‘ HaumeHnoBaHnue napamerpa ‘ 3HaueHnue

mnanasoH M3MEPSEMOro HanpspKeHus, KB H 1-50 ‘
‘OTHOCI/ITCJII)HaH MOTPENIHOCTh U3MEPEHNUs HanpshkeHust, %, He Oonee H 2 ‘
Wnanamﬂ M3MEpEHUS AEKTPUUECKONH eMKOCTH, MKD H 0,1-4 ‘
’HOI‘peIHHOCTL WU3MEpEeHHs eMKOCTH, Yo H 10 ‘
mnanasoH M3MEpPEHNE TAaHTEHCA yIvIa TUIICKTPHIECKUX MTOTEPh H 0,01-0,9 ‘
hTorpemHOCTL HM3MEPEHMSI TAHTE€HCA YIvla JUAJIEKTPUUYECKUX NTOTEPh Hi (0,001+0,1 I/IBMep.)‘
’Paspema}omaﬂ CITOCOOHOCTh M3MEPEHHUS TAaHTCHCA YIvIa MUICKTPHIECKUX MTOTEPh H 0,001 ‘
mnanasoH HU3MEPEHHUS YaCTOThI UCTIBITATEILHOTO HANPSKEeHUS, 111 H 45 - 65 ‘
hTorpemHOCTL M3MEPEHHsI YaCTOTHI UCIIBITATEIBHOTO HANPsKeHuUs, [ 11 H + 0,1 ‘
‘CoxpaHeHHe PEe3ybBTaToOB U3MepeHu, cBsa3b ¢ [IK H Bluetooth ‘
’I_II/ITaHI/Ie H 4 AA x 1.2B NiMh ‘
h“a6apHTHLIe pa3mepsbl, MM H 200x200x100 ‘
h\/Iacca, KT, He OoJjiee H 9 ‘




6. KoMmiieKT mHOCTaBKH

Ne HaumenoBanue Ko.1-Bo

1. BBICOKOBOJIBTHBIM ~ PE30HAHCHBIA  PEAaKTOp C  PETyJIUpPyeMOll  HUHIYKTUBHOCTHIO 1
PPB-500/50/30,  TtpaHcdopMaTOp-BO30YAUTEIb, BHICOKOBOJBTHBIN IEpEKIOUaTe]ib B
OomHOM Oake 3allOIHCHHBIM TpaHC(hOPMAaTOPHBEIM MacioM. HeobcmykuBaeMbIH, CpPOK
ciryx0b1 307eT. YeTaHaBJIMBAaeTCs HA THAPOAMOPTH3AaTOPaX BHOPOracUTeJbHbIX. JTO
ol0ecrieyuBaeT HM3KMiIi YpOBeHb IIyMa W YycTpaHsieT Bo3/leiicTBHe BHOpanuili mpu
padote Ha anemenThl Y UI'p. CxeMa c mocneqoBaTeIbHBIM PE30HAHCHBIM KOHTYPOM.

3a3eMIIUTENb BBIXOA TpaHCHOpPMATOpa AIEKTPOMEXaHUIESCKHUI aBToMaTnyeckuii 3A-50 1
3. [[TapoBoii pa3psAHUK ISl 3aLIUTHI BBIXO/a OT nepeHanpsbxkenus PII-50 1
4. BEICOKOBOIBTHBIN OJIOK HMCIBITAHUSI BBIIPSIMICHHBIM HANpPsSHKEHHEM CO BCTPOCHHBIM 1

KOHTPOJIEM TOKa YTCUKH, PACUETOM KO3 PUIIMEHTa HETMHEHHOCTH, 3aIUTON OT meperpesa
oomorok. -UTIT-80/3

5. Perynsirop manpsoxenust ATO-50/0.38/0-0.65 1

udposas aBromarndeckas cuctema ynpasienus u uameperns LIACYM-2000 B cocrase 1
e PyOuIBHUK BUAMMOTIO pa3pbiBa
® KOHTaKTOp,
e ObIcTpOeiiCTBYIOIIAs TUPUCTOPHAs cxeMa 3aiuuThl oT K3 u nepeHanpspkeHus
o [[udporas mameputenbuas cucrema MC-503

7. Konreitnep - kopmyc 1
8. HoytOyk 1
9. [IpunTep MazepHBIH 1
10. KaGenb ceteBoii cBepxrubkuii  4x25 - 30 MmeTpoB Ha Oapabane 1
11. [IpoBox paGodero 3asemieHHst 6 MM~ - 30 MeTpoB Ha GapabGaHe (CBEpXTHOKHIA, B 1
MPO3payHON CHIIMKOHOBOM 000JI0UKE)
12. [IpoBox 3ammTHOrO 3a3eMteHns 16 MvM® - 30 MeTpoB Ha GapabaHe 1
(cBepxTUOKUH, B IPO3pavyHON CHIITMKOHOBOM 000JIOUKE)
13. [IpoBo/ BBICOKOBOJILTHBIM (CBEPXIMOKHH, CHIMKOHOBAs pe3uHa) — 30M. 1
14. CTolKH TUDAEKTPUIECKUE C OTIOPAMH JJIs1 OTPAXAECHUS YCTAHOBKHU 5
15. Bapaban co muypom orpaxkaenus 50 MmeTpos 1
16. PykoBoACTBO 10 3KCHITyaTaliuu 1
17. MeTponornieckuii arTecTaT U CBUAETEIBCTBO O MOBEPKE U3MEPUTEIBHOTO 000PYIOBaHHUS 1
18. [Iporpamma u MeToAMKA aTTECTALIUU 1

IMpenocraBasiloTcst Bce HeOOXOAMMble HCXOIHbIE JaHHbIE ISl NMPOEKTHPOBAHUS M MOHTAKa HA MecTe
IKCIIyaTalMH.

MeTtpoJiorudeckasi NOBepKa NPOBOAUTCH OIUH Pa3 B rof.

PemonTonpurones B yciaoBusix Ikcmiyatauuud. CocTouT M3 cepuilHO BBINMYCKAEMbIX M3/IeJIHIl M UMeeTcs
JOCTYI KO BCEM YACTAM YCTAHOBKH.

Cpok ciry:k0bI - 25 JieT.
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BBICOKOBOJILTHBIN 0TCEK C PE30HAHCHBIM Buj cooky kopnyca- KOHTeliHepa
PeaKTOpPOM, JeJInTeIeM HANPSIKEeHUs],

HIAPOBBIM PA3PAJIHUKOM M GJIOKOM BBINPSAMIIEHHOTO

HANPSIKEHU ST

Hu3KkoBOJIBTHBIN 0TCEK 0 mKagaMu MUTAHUS, yIpaBJeHusa ¢ KoHTpoiepom MITSUBISHI




Pa3zbeMbl ISl NOAKIIOYEHHS] INTAHUSA, HOYTOYKa CurHajpHas JJaMna npu nNpoBeJeHUuu

AJIA AaBTOMATHYE€CKOI0 YIIPpaBJICHUA BBICOKOBOJILTHBIX HCIIBITAHUI




BbICOKOBOJILTHBIN (JIOK MCHBITAHUS BHINPSIMJIEHHBIM
HANIPSIZKEHHEM €O BCTPOEHHBIM KOHTPOJIEM TOKA
YT€UKH, pacyeToM KoIpHuueHTa HEJIUHEHHOCTH,
3ammToil ot nmeperpesa oomorox. UIIT-80

H3MepﬂTeJ'lb 3J'leKTpI/I‘leCKOI7I €MKOCTH U
TAHreHca yrjia JUIICKTPUIECKUX NMOTEPD (Ol'llll/lﬂ)

o

HzmepureabHnas cucrema UC-503




