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ANNAPATHLIE CPEJICTBA

YacroTHbIM NpeobpasoBarens

NPOMBILLIJIEHHOIO HA3HAYEHUS
SINUS PENTA

Pomar lNatmcos

B naHHOM cTaTbe paccMATPMBAETCS MPOMBILIEHHBIN YaCTOTHO-perynmMpyemsiid npusog SINUS
PENTA npoussoacTtea komnaHum Santerno, ero OCHOBHbIE XAPAKTEPUCTUKM
U obnacTM npUMeHeHus.

BBEAEHME

Ha ceropnsiiiHuit 1eHb BO MHOTUX che-
pax TIPOMBIIIUIEHHOCTHU IINPOKO TTPUMe-
HSIOTCST TpEXa3Hble ACMHXPOHHBIE JBU-
rateyv pa3IndyHON MOIIHOCTH, TIpeodpa-
3YIOIIME AMEKTPUUECKYIO SHEPTHIO B MeXa-
Hudeckylo. Harpyska, Kk koTtopoii mon-
KJIIOUEH NBUTATENIb, MOXET ObITh camoil
pa3Hoil, HAaTIpuMep KOHBeliep Ha Mallu-
HOCTPOUTETLHOM 3aBOJIE, JOCTABIISIOIMINIA
JIeTaJIM Ha y4yacToK obpaboTku, uiau 6a-
LIEHHBI KpaH Ha CTPOUKeE, MOIHUMAIO-
LIME TPy3bl pa3anyHoil Macchl. B 3aBucu-
MOCTHU OT XapaKTEepUCTUK HATPY3KU, UX
M3MEHEeHUl (Hampumep, HEepenKo macca
Harpy3Ku MOXET BapbUPOBAThCS B LINPO-
KUX Mpefeiax, mopoxaasi OnacHOCThb KPU-
TUYECKOM Meperpy3kn) u 0COOEHHOCTEM
paboueit cpeabl, a TakxKe coodpasysich ¢
YCJIOBUSIMU HaJEXKHOM 1 O6€30I1acHOI 3KC-
TJTyaTalluy IBUTATENsl, BBIOMPAETCS COOT-
BETCTBYIOLLUI pPEXUM YMpPaBICHUS WM.
s peaquzanuy 3TOro pexxvumMa K JABUTa-
TEJI0 TOAKIIOYAIOTCSI YACTOTHO-PETYIN-
pyemblii ipuBon (YPIT) m ycrpoiicTBo
maBHoro nycka (YITIT). YPIT — yctpoii-
CTBO JUIs1 YTIPABJIeHUSI aCUHXPOHHBIM JIBU-
ratejeM, COCTOSIIIee U3 BYX OCHOBHBIX
(byHKIIMOHATBHBIX MOJYJIEH: BEIIPSIMUTE-
J1s1 (MOCTa MOCTOSIHHOTO TOKa), KOTOPBIiA
npeodpas3yeT NepeMeHHbIN TOK TTPOMBIILLI-
JICHHOU 4acTOThI U aMILJIUTYAbI B MOCTO-
SIHHBIN TOK, 1 UHBEPTOpaA, KOTOPbII OCy-
LIECTBJISIET MPeoOpa3oBaHe OCTOSIHHO-
o TOKa B MEPEMEHHbII TOK HY>KHOU 4ya-
crothl U amriutyabl. YIIIT — ycrpoiicTBo,
KCIT0JIb3yeMOe TSI IJIaBHOTO MycKa (ocTa-
HOBA) 2JIEKTPOJABUTATEIEN C HEBBICOKUM
MOMEHTOM CTparuBaHusl U MoJaroliee Ha
HMX [IPUA 9TOM NIEPEMEHHBI! TOK C PeryJiu-
pyeMoli aMITIUTYAOM, HO He YyacToToi. bo-

Jiee moApoOHO ¢ BbIOOpoM HyxkHoro YPII
v YIIIT juist KOHKpETHOM 3a1auu MOXHO
03HAKOMUTHLCS B pabote [1], a B JaHHOM
CTaThe Mbl PACCMOTPUM OCHOBHbBIE (DyHK-
uuu YPIT u obaactu ero npuMeHeHUsT Ha
MpUMepe MPOMBIILIEHHOTO YaCTOTHO-pe-
ryaupyemoro mnpusoaa SINUS PENTA
KOMMNaHuu Santerno.

HeEmHOTO
O KOMINAHUM SANTERNO
IIpexne uem peub MOUAET O cCaMOM yIIO-
msinytoMm YPI1, HeoOxoaumo cka3arth «Ia-
pY CJIOB» O €T0 KOMITAaHUM-TIPOU3BOINTE -
sie. Santerno — UTaTbsIHCKAsT KOMIIAHMS,
ocHoBaHHas B 1970 rony. Ha mpoTskennu
BCEX JIET CYIIIECTBOBAHMS OHA 3aHUMAETCS
pa3paboTKOi, MPOEKTUPOBAHUEM U TIPO-
MU3BOJICTBOM Pa3IMIHBIX TIpeodpa3oBate-
JIelt YaCTOTBI U YCTPOMCTB TUIABHOTO ITyC-
Ka, a TakKe U3TOTOBJIIEHUEM 000pynoBa-
HUSI A5 aTbTePHATUBHON SHEPTETUKM.
[MocTosiHHO BenmyTcst HAyYHbIE U3bICKAHUS,
HampaBleHHble Ha pPa3paboTKy HOBBIX
MPUBOJIOB, a TAKXe MOJAEPHU3AIUIO CTa-
pbix Mozieneii. TambsiHcKoe MUHUCTEPCT-
BO Hayku U oOpazoBaHMsT ODUIIMATBEHO
MpU3HaAI0 KoMmIlaHuio Santerno «JlaGo-
paTopueil BBICOKOU KBanudukamm». Bee
npeoOpa3oBaTesv MPOU3BEACHBI Ha 3aBO-
nax Mranuu. O60poT KOMIaHUU pacTeT ¢
KaXJbIM TOIOM U Ha CETOJHSIIHUN AeHb
U3MepsIeTCsI COTHSIMU MUJUTMOHOB €BPO.

NMPOMBILAEHHBINA
NPEOEPA3OBATEJb
SINUS PENTA

TTpombIlIEHHBIE YaCTOTHO-PETYIMpYe-
MBIC€ TPUBO/bI paaanHoﬁ MOIITHOCTHU
npe€aHasHa4y€Hbl AJId MPUMEHEHUA B OC-
HOBHOM B TaKHX OTpacjsiX, Kak METaJLlIyp-

THSsI, SHEPTeTUKA, TOPHOIOOBIBAIOIIAS, 11e-
MEHTHasl, XUMU4YecKass U HedTerazopas
MPOMBIIIJICHHOCTh. BaskHbIe 0cOOeHHOCTH
3THX MTPUBOJOB — IUPOKUI HA0Op HyHK-
LU, BO3MOXHOCTh THOKOTO IPOrpaMMM-
pOBaHUS U KOH(QUTYPUPOBAHMSI, UTO 1103~
BOJISIET JIETKO aIaliTUPOBATh X K pa3ind-
HBIM ITPUMEHEHMSIM.

Komrmanus Santerno nmpous3BOIUT MHO-
roliesieBbie POMBIIICHHBIE TTPeoOpas3o-
Barean yactotel SINUS PENTA (puc. 1)
moiHocTbio oT 1,3 10 3000 kBT. Paccmor-
PUM TTOAPOOHO TEXHUYECKUE XapaKTepH-
CTUKHU U (PYHKIIMOHATbHBIE BO3MOXHOCTH
HMCTIOJIB3YIOIIMX MX YACTOTHO-PETYIUpYe-
MBIX TTPUBOIOB.

ITpusoxg SINUS PENTA umeer nsth
pPa3IMYHBIX Ha3HAYEHUI U COOTBETCTBEH-
HO TUIIOB YITpaBJICHUS:
1)BexTopHast monyasiuust IFD nns cran-

NapTHBIX TPUMEHEHUIA;
2)6e31aTYMKOBOE BEKTOPHOE yIIpaBIeHue

VTC st ipuMeHeHU ¢ BBICOKUM MO-

Puc. 1. MHorouenesoil npeo6pasoBaresnb
yactoTbl SINUS PENTA

www.cta.ru

CTA 4/2013



ATIMAPATHBIE CPE}J,CTBA/I'IPVIBOJJ,I:I

lpeo6pazosarenb
4acToTbI

Puc. 2. p1HUMN peanu3aunm ynpasaeHns Hacocamm npeobpasosarenem 4acToTbl

SINUS PENTA u YN Santerno

MEHTOM (TIpsIMOe YIIpaBIeHuEe MOMEH-

TOM);
3)BekTopHoe ynpasieHue FOC ¢ ucronb-

30BaHMEM JIaTYUKA TSI TOYHOTO YIIPaB-

JIEHUSI MOMEHTOM U CKOPOCTBIO B IITUPO-

KOM JIMara3oHe;
4)BekTopHOe ynpasieHrue SYN mist mpu-

MEHEHWSI C CHHXPOHHBIMU U OeCIIETOU-

HBIMU JIBUTATESIMU C TIOCTOSIHHBIMU

MarHuTaMu, TPEOYIOIIMMU TOYHOTO

MOAAEPXKAHUSI MOMEHTA U OTIUIHBIX

SHEPreTUUeCKNX XapakTepUCTUK;
S)ynpasnenue RGN misg nuraHus He-

CKOJIbKUX MpeoOpa3oBaresieit OT eAUHOMN

LIWHBI TOCTOSTHHOTO TOKA.

Hcxonst u3 mocraBieHHON 3agauu, MO-
JKET OBITh BBIOpaH JII00OI 13 MepeynceH-
HBIX TUTIOB YTIPABJICHUSI MOMEHTOM U CKO-
POCTBIO IBUTATENIST, TOTOMY ITPUBOJ U Ha-
3BaH MHOTOLIEJIEBBIM.

CraHpapTHLbI Ha60p onuwii,
UCnosib3yeMbiX B Npusoae

[IpeoGpaszoBaTenb 001a1aeT BCTPOECH-
HBIM (PWIBTPOM PaarOIIOMeX B COOTBET-
crBum ¢ Hopmamu EN 61800-3, a Taxke
aIaTITUBHOU crcTeMoil oxnaxaeHust. [1Tpu
yacToTax KoMmyTauuu 10 16 xIir HaGmo-
JAeTCs YMEHBIICHHBIN ITyM IBUTATEIS.
Brixognast yactora perynmupyercst ot 0 o
1000 Iix. Peanm3oBaH 3ampeT onpeneiéH-
HBIX YaCTOT JIJIST 3aLUTH OT MEXaHUIEeCKO-
TO pe30HaHca.

B GonbuinHCTBE MOaeelt npeodpa3oBa-
TeJIsT UMEETCS BCTPOEHHBIN TOPMO3HOM
Kio4. B ciydyae HeMcnpaBHOCTU MUTAHUS
yrpaBJieHUe ABUTATeNIeM OyaeT Pou3Bo-
JIUTBHCS IO eT0 TOJIHOM octaHoBKU. [1pe-
o0pa3oBareib 4acTOThl MMEET MOIIHYIO
BCTPOECHHYIO CUCTEMY pacyéTa TeruioBOi
MOJENU IBUTATENIs], YTO MO3BOJSIET OBITh
YBEPEHHBIM B 320J1arOBPEMEHHOM Tpej-
YIOPEXIeHUN WIN OTKIIOUeHUN MPUBOIA

TIPY BBIXOJIE ABUTATEJISI HA OTTACHBIE PEXU-
Mbl. Takke B HEM MMEETCST BXOJ /IS TeIl-
JioBoro natuyuka asuraresst PTC.

PeanuzoBaHa (pyHKILIMS COXpaHEHUS U
repeHoca TmapaMeTpoB Ha Apyrue Impe-
oOpazoBaresid, a TakXke MPeaIyCMOTPEHO
koMmnblotepHoe ITO wist nporpamMmMupoBa-
Hus 6oJiee yeM 20 cTaHAapTHBIX TPUMEHE-
HUI (1J1S1 3TOTO TpeOyeTCs TOMOTHUTENb-
Has ruiata). boiiee Toro, cyiiecTByeT BO3-
MOXHOCTb MCMOJIb30BaHUSI HAOOPOB TMapa-
METPOB /ISl CTAHAAPTHBIX IPUMEHEHU I U
npocToii Hanaaku. [1pu HeobxogUuMOCTU
BO3MOXKHO o0OecrieueHre paboThl HECKOIb-
KX IBUTaTesieil Ha OTHOM BaJly.

B craHmapTHy10 KOMIUIEKTALUIO BXOAST
nBa BcTpoeHHbIX [T /I-peryisitopa ¢ Bo3-
MOXHOCTbIO JBYX30HHOI'O DETyJrMpoOBa-
HUSI, @ TAKXKE BCTPOEHHBIN LIMDPOBOI Mo-
TEHLIMOMETP U MHOTO(DYHKIIMOHATbHbI
tectep. UMeeTcst oOpaTHasi CBSI3b OT Taxo-
MeTpa WK HKU(MPOBOro JaTunmKa CKOPOCTH.
PeanuzoBaHO aBTOMaTUYeCKOE TOPMOXKE-
HME TOCTOSIHHBIM TOKOM. MaKCcUMaJIbHbII
MoMeHT — 200% OT HOMUHAJIBHOTO.

Puc. 3. MHorouenesoi
npeo6pasoBareb 4acToThI
SINUS PENTA ucnonHeHus

VY 4JacroTHoro mnpeoGpa3oBatensi ecTh
8 mporpaMMUpyeMbIX AUCKPETHBIX BXO-
OB, 3 MpOrpaMMUpPYEMbIX aHAJIOTOBBIX
BXoja 1 3 BBIXOHa, 2 POrpaMMUPyeMbIX
peNieliHbIX BbIXOJA C MepeKIoYarIuM
KOHTAKTOM, | BBIXOJI C OTKPBITHIM KOJIIEK-
TopoM, | mepekiovaroniuii Beixoa. Mme-
eTcs MopT MocjeaoBaTeIbHOI cBs3U RS-
485 ¢ nporokosiom Modbus RTU.

OTOo6paKeHue NapameTpoB

npeo6pasoearens
Cy1trecTByeT Ba crioco6a 0TOOpakeHUsT

TmapamMeTpoB MPeodpa3oBaTes.

1. Ha aucniee myasta ynpasiaenusi. Ha nuc-
et mpeodpazoBaTesist yactotel SINUS
PENTA MOXHO BBIBECTU 10 YETHIPEX
mapaMeTpoB OJHOBPEMEHHO W Ha-
CTPOUTH CUCTEMY TaK, YTOOBI TU TIapa-
METPBI 0TOOPaXKATUCh TOCIe BKITIOUE-
HUS NUTaHUs 0e3 KaK1X-M00 IeHCTBUIA
CO CTOPOHBI OTIepaTopa.

2. ITocpencTBOM aHAIOTOBBIX BHIX0I0B. Kak
yXe ObUIO cKa3aHo, Mpeobpa3oBaTesb
yactotel SINUS PENTA umeer tpu
AHAJIOTOBBIX BBIXO/A, Ha KOTOPBIE MOX-
HO BBIBECTH MTPAKTUIECKU 10001 BHYT-
peHHMI mapaMeTp. BbixomHO# curHan
MOXKeT OBITh TOKOBBIM (4—20 MA) uiun
curHajoM HanpspkeHus (0—10 B). Otu
CUTHAJIBI MOTYT OBITh BBIBEACHBI HA TO-
KasbIBalollre MPUOOPHI WIK 3aBEIEHbI
Ha aHaJIOTOBbIE BXOAbl MHOTO 000PYIO-
BaHUs, HampuMmep KOHTpoJuiepa WU
Jpyroro npeodpa3oBaTeisi YaCTOTHI.

CneuuanusupoBaHHOe
nporpammHoe o6ecneueHme
IIpeodpazoBareu 4vactorel SINUS
PENTA MoryT nocTaBisiTbCsl CO BCTPOEH -
HBIM criennanu3upoBanHbiM [10, mo3Bo-
JISTIONIUM peain30BaTh Ha Oase mpeobpa-
30BaTesis yIpaBieHne HACOCHOW CTaHIIN-
el ¢ HecKoIbKUMM Hacocamu. [1pu atom
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Puc. 4. MHorouenesoii npeo6pasoearenb Yactotbl SINUS PENTA

BOX ucnonHenua CABINET
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yIpaBlieHNe HACOCaMU, He CBSI3aHHBIMU
HETIOCPEICTBEHHO C Ipeodpa3oBareemM
SINUS PENTA, MoxeT ObITh pean30-Ba-
HO KaK TPY TTOMOIIU YCTPOICTB TUIABHOTO
mycka (puc. 2), Tak 1 TTIOCPEICTBOM IIpe-
obOpa3zoBaTesieil YacTOThI APYTUX MOIETIEH.

MoHTax cucTeMbl U BBOJ €€ B SKCILTya-
TaIMIo MPpU ucnonb3oBanuu Takoro [10 cy-
LIECTBEHHO YIPOILAIOTCS.

BcTpo€eHHbIN KOHTPOMNEp
BcrpoeHHBI B TpeoGpa3oBatesin cepumn

SINUS PENTA noruyeckuii KOHTpOJIIED

MO3BOJISIET PEaIN30BaTh PA3TUIHYIO JIOTH -

KY paboThsI cucTeMbl. Bo3MoXXHOCTH KOHT-

poitepa:

© CpaBHEHHNE aHAJOTOBBIX MMapaMeTpoB C
TIOPOTOBBIMU 3HAUEHUSIMU U BbIIa4a pe-
3yJITaTOB B TUCKPETHOM BUJIE;

@ peau3aiysl TUTTOBBIX 2JIEMEHTOB JIOTU-
YECKUX CXEM;

©® 00paboTKa MUCKPETHBIX W aHATIOTOBBIX
CUTHAJIOB, BbIIaya pe3yJibTaTa Ha BBIXO-
JIbI MprOOpa WK ero AajibHelIas oopa-
00TKa;

@ UCTIONb30BaHUE B JIOTUYECKOU CXeme
CHUTHAJIOB COCTOSTHUSI BHYTPEHHUX IIe-
Teii mpeobpazoBaTers.

| g|

Cuctema MOHUTOPHHra
napameTpoB MUKPOK/IUMATA YUCTbIX NOMELLEHUIA

B03MOXHOCTb «ropsyero» pe3epeupoBaHIUs BCEX YPOBHEIA CUCTEMbI
BbicokockopocTHan 6asa faHHbIx, umetowias SQL-uHTepdreiic ans paboTbl

C BHELUHUMI NPUAOXEHUSMM

lMpuMeHeHne cneLnan3MpoBaHHON TEXHONOrMI apXNBUPOBAHMS, MO3BONSIOLLEN
CHN3UTb 06LEM XPAHUMbIX JAHHbIX MOYTW HA NOPAJOK

OpuenTauns Ha OPC-TexHonoruu, no3sonsoLLas 0CyLLeCTBAATL COOP AaHHbIX
0T pa3HOpOAHOro 060pyA0BaHNA

Pa3BuTbIn hyHKLMOHAN NpeacTaBneHns nHgopmaLmm B B1UAe 0THETOB,
rpacMKoB 1 TPEHA0B

Pa3pa6oTaHo Ha ocHoBe Tpe6oBaHun GMP/GAMP
K cucTeMaM aBToMaTtusauum chapmareBTUMHECKUX

npeanpusaTUA
@ Gimp
OchuupansHbIi napTHEP komnakn NPOCOMT WWW.NOTViX.FU
Ten.. +7 (495) 232-1817 |E [=l
Maxke: +7 (493) 232-1649
3n. no4ra: info@norvix.ru [=]k:

TEXHOS 10 O0>KI1

PasnuuHbie
BAPUCAHTbI UCTIOJSTHEHUS
npeo6pa3oBaATesis 4HACTOTbI

B 3aBUCHMOCTH OT MOIIIHOCTH, & TaK-
K€ TUTIA 3aLUThI U JOTIOJTHUTEIBHBIX OT-
LIMiA, CYLIECTBYIOT TPU TUIIA UCTIOJHEHUSI
paccMaTpuBaeMoro npeobpazoBaresis ya-
CTOTHI:
1)SINUS (puc. 1) — momenu st aBTo-

HOMHOM YCTAHOBKM CO CTETIEHbIO 3all[1-

1 1P20/IP54 (Momenm moBBIIIIEHHOM

MOIIIHOCTH JUIsi aBTOHOMHO YCTAHOBKU

umeroT uctoanerue 1P00);
2)SINUS BOX (puc. 3) — monmenu B Ha-

CTEHHOM HIKa(dy CO CTETNeHbIO 3aLUTHI

1P54;
3)SINUS CABINET (puc. 4) — monenu B

HAIMOJbHOM HIKa(dy CO CTENEHbIO 3all1-

Tbl [P42/1P54.

Hna wucnonnenuit SINUS BOX nun
SINUS CABINET Bo3moxkHa 3aBoacKast
YCTaHOBKA B MIKad TaKoro AOIMOJHM-
TEJIBHOTO 00OPYHIOBaHMUsI, KaK BBOIHBIC
Tpé€x(dasHblie aBTOMAThl U KOHTAKTOPBI,
MepeKroyaTe/Iu, BXOJHbIE U BBIXOIHbIE
Jpoccelv, MPOTUBOKOH/ICHCATHBI pe3nc-
TOp, JOMOJHUTENbHbIE KJIEMMHbIE KO-
JIOAIKH, 11eTIb TTUTAHUST BEHTUJISITOPOB.

3AKNIOYEHME

B manHoOli cTaThe OBLIM PACCMOTPEHBI
OCHOBHBIE XapaKTEPUCTUKU W OIIIUU
MHOTO()YHKITMOHAIBHOTO TPOMBIIIITIEH-
HoOTO ImpeodpazoBaTess yacToTel SINUS
PENTA. KoHeuHO, 3TO Jajieko He BCe
BO3MOXHOCTHU JAHHOTO YCTPOKCTBA, KO-
TOPBIE XOTEJIOCh OBl YTOMSIHYTh, HO ca-
MbIe BaXHbIE U3 HUX, O€3yCITOBHO, yKa-
3aHBI.

[IpencraBneHHbIe MpeoOpa3oBaTesn da-
CTOTBI HAXOJSIT IIUPOKOE MPUMEHEHNE B
Takux cepax, Kak sHepretuka, 2KKX, Bo-
nocHabOXeHue, BeHTUISILNS U KOHIUIINO-
HUPOBaHUE, KPAaHOBbIE U JTU(TOBBIE pe-
IIeHUsI, a Takxke B HedTerazoBoii, 000-
POHHOI M aTOMHOW OTPACHAX MPOMBIII-
JIEHHOCTH.

O6mupHa reorpadusi X UCMOJb30Ba-
HUS 110 BCEMY MUpY, BKJIIOYasi TEpPUTO-
puio PO u CHI. @

JIMTEPATYPA

1. Matucos P.O. YacToTHO-pery1upyeMbie pu-
BOJIBI M yCTPOICTBA TUIABHOTO TTyCKa: TPaMOT-
HBII TOIXOM K BIOOPY HEOOXOAMMOTO 000-
pyznoBaHusl // ABTOMAaTH3alUs B TIPOMBIII-
nerHoctu. — 2013. — Ne 6.

ABTOp — COTPYAHUK
dupmbl MIPOCODPT
TenedoH: (495) 234-0636
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