ITIPEOGPA30OBATEJIb UHTEP®EMCA
[M1-2T

ITACIIOPT
OP/IC.468152.00111C

kbmps@te-nn.ru
https://te-nn.ru/




EOOO « TEXHOOHEPI O»

Coneprxanue
OCHOBHBIE CBEICHMS 00 HBIIEIIHH 1.veveeeeeiiirsrrrereseesssiessssssesssessssissssssesssessssinsssssssesssessssinsnssens
(07635 (0):33 03 (SR N 0507 4 (1007 (S0 213 .50 (R
(@00 120: 30 ) V01 ) ()2 - I
TTOATOTOBKA K PAOOTE .....veeeviertieaitiesteeasteesteessteesieeasteesteesssaesseaasbeesseessteesbeeasbeenbeeanteenseeanbeessnas
D Qo1 (53517 (ST P PP TPPPRN
T PAHCTIOPTHPOBAHME ... evvvvveessuiieeeesausteaessssteeeessstseeesansbeeeesasbeeeeesansbe e e e e sbeeeessnbnneeesannbeeeennnnnes
T'aPAHTHM HBTOTOBHTEIIS ...eeiuviiiiiiie ittt a e s ba e

CBUICTEITHCTBO 00 YITAKOBBIBAHU .......veeuveesreasteesureassessssesssesssesassesssssansessssssssessnssansesssnesnsenns

© 00 N O O B~ W N -

CBUICTCITBCTBO O TIPHIEMEE ...vveeuvvveessressrrsssssesssssesssssssssessssssssssssesssesssssesssssessssesssssessssessnsns
[Tpunoxxenue A PexomeHmamm no ycTaHOBKE MPOTPAMMHOTO OOCCHICUCHHUS ....vvvvvenveeennie
[Tpunoxenue b PexoMenpammu 1mo opranu3anuu ceTh RS-485 ... 10

IIpunoxenue B LI oFe 2 N 07050590% 0 s R () TR 15

1I1-2T Ilacnopm 2



EOOO «TEXHOSHEPI Oy

1 OcHoBHBIE cBeaeHUSA 00 U3IEJINH

1.1 TIIpeoGpa3oBarens uHTepdeiica (maigee mnpeoOpazoBareiib) MpeAHA3HAYCH IS
npeoOpa3oBaHMsl  AIEKTPUUYECKUX CUTHAIOB cranaapra USB 2.0 B  rajabBaHUYECKH
U30JIMPOBAHHBIC YJIEKTPUUECKUE CUTHAIBI HHTEepdeiicoB RS-422/RS-485 u Ha0060poT.

1.2 TlpeoOpa3oBarenb  BBHINOJHEH HAa  OCHOBE  IOMYJSIPHOH  MHKPOCXEMBI
npeobpazosarens USB 2.0 B UART FT232BL ¢upmsr FTDI.

1.3 CoBmectHO ¢ ycTraHoBiIeHHBIMHU ApaiiBepamu ¢upmel FTDI (pexomenmamuu mo
YCTaHOBKE MpPUBEACHBI B MPWIOKEHUH A) MpeoOpa3oBareiab, CO CTOPOHBI OINEPAIIOHHOM
CHCTEMBI KOMIIbIOTEpa, MpeacTaBisier coboit BupTyansHelii COM-TIOPT, AOCTYHHBIN JTI00OMY
MIPUKJIATHOMY IIpOrpaMMHOMY oOecrieueHuto, GyHKIuoHupyomemy B cpeae WINDOWS.

1.4 Cranmapt RS—485 nmognepkuBaeT MOJYAYIUIEKCHYIO CBS3b, YTO TPEeOYEeT OHOM
napbl IPOBOJIOB JIJISl IOMYYSHUS | Iepeiadn mudpoBoil nHOpMAIIHH.

Crannmapt RS—422 nmoanepkuBaeT MOJIHYIO TYIUICKCHYIO CBS3b, UTO TPEOYET JBE Maphl
MIPOBOJIOB JUIS MOJIYYCHUS U Tiepeadn 1udpoBoi HHGOpMAIUH.

15 B mnpeoOpa3zoBarene peann3oBaHa (QYHKIMS aBTOMATHUYECKOTO OIPEIeICHUS
HaIpaBlIEHUs Tepeauu JaHHBIX, YTO MO3BOJSET OCYIIECTBIATH Mepefady JaHHBIX MO KaHaly
RS—485 B o00oux HampaBieHHAX O€3 NPUMEHEHHsS AalapaTHOTO YIPABICHHUS ITOTOKOM.
Pexomenmanyu nmo opranuzamnuu cet RS-485 npuBeneHs! B npuitoskeHuu b.

2 OcHOBHbBIE TEXHHYECKHE JaHHbIE

2.1 TIpeoOpazoBarens oOecreuynBaeT MpeoOpa3OBaHKUE dJICKTPUUYCCKUX CUTHAIIOB
cragmapta USB 2.0 B rajibBaHMYECKM W30JIMPOBAHHBIC 3JICKTPUYECKHE CUTHAIBI MHTep(deiica
RS-422/RS-485 u HaobopoT Ha ckopocTsix oomeHa ot 300 mgo 921600 Gut/c. [Ipu oTcyTCTBUH
oOMeHa JaHHBIMH IPEoOpPa30BaTEIh HAXOMUTCS B JKAYIIEM PEKHME W OXHUIAACT TOSBIICHUS
uH(pOpMaIIUU 10 TIOOOMY U3 KaHAJIOB.

2.2 Tluranue npeobpazoBarens ocyuiecTiusgercs or USB-nopra koMmbroTepa.

2.3 MakcumanbHbIi TOK TOTpebaeHus mpeodpaszoBarens He 6onee 120 MA.

2.4 Harpy3ouHnas cnoco6HocTh UHTEp(eiica RS-485 cocrasiser:

— 32 ycrpoiicTBa ¢ eAMHUYHON HArpy3KOM;

— 64 ycrpoiictBa ¢ 1/2 enUHUYHON HArpy3Ku;

— 128 ycrpoiicTB ¢ 1/4 ennHUYHON HArpy3Ku;

— 256 ycrtpo#cTB ¢ 1/8 enMHNYHON Harpy3KHu.

BennumHa BXOJHOTO CONPOTHBIICHHSI ApaiiBepa paBHA 72 €AMHUYHON HATPY3KH
cocraiseT 24 kOm.

[Ipumeuanue - [log eAMHUYHON HArpy3KOM MOHUMAETCS] BXOJJHOE CONPOTUBIICHUE

npaiisepa 12 kOm.

2.5 Wzomsiumst Mexay muHHAMH —uHTepdeiica RS—422/RS—485 wu  juHHAMEH
untepdeiica USB BeinepxuBaeT HanmpsokeHHE mepeMeHHoro Toka BennauHoi 1000 B gacToroii
50 I'm.

2.6 Ilo ycnoBuAM »SKCIUTyaTalMu IpeoOpa3oBaTelnb OTHOCHTCA K rpymnmne 3
I'OCT 21552-84 ¢ untepBangom padouux Temmepatyp ot mitoc 0 go maroc 60 °C.

2.7 Tlo 0€30macHOCTH npeoOpa3zoBaresb YIOBIIETBOPSIET TpeOOBaHUAM
I'OCT IEC 60950-1-2014, knacc 3ammTsi 1.

2.8 KoHCTpyKTHBHBIE TapaMeTphl IpeoOpa3oBaTes:

— Macca He 6oinee 0,07 kT,

—  MakcuMalbHble rabapuTHbie pazMepsl 88,5:51-27 mm.
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3 CocraB KOMILIEKTA

3.1 CocraB koMIUIeKTa IpeoOpa3oBaTesl MpuBeaAcH B Tabmume 1.
Ta6muma 1 — CoctaB KOMIUIEKTa TpeoOpa3zoBaTes

O603HaueHne TOKyMEeHTa HaumenoBanue u ycnoBHOe 0003HaYeHHE Konn.

OPJ1C.468152.001 [IpeobpazoBarens unrepdeiica [MN-2T 1

SCUAB-1,5 Ka6ens USB

OPJ1C.468152.001T1C [Tacriopt 1

®P/1C.00001-02 [Iporpammuoe oGecrnieuenue «/paiiBepsr 11 YCO-2T u 1
[TN-2T»

®PJIC.411915.016-01 NunuBuayanpHas yrmakoBKa 1

D I[paleepBI HC BXOJAT B COCTAaB KOMILJIICKTA IMOCTABKH, OHU MOT'YT IIOCTABJIACTCA HA CD 110
OTIENBbHOMY 3aKa3y M JocTynHsl Ha caiite OO0 «TexHoOHeproy» no azgpecy:
https://te-nn.ru/ustrojstva-sopryazheniya/ustrojstva-sopryazheniya-opticheskie-uso-1-uso-
2#programmnoe-obespechenie.

HpaiiBeps! goctynubl Ha caiite pupmbl FTDI o agpecy:
https://www.ftdichip.com/Drivers/\VCP.htm

4 TloaroroBka Kk padore

4.1 Jlna ycroitumBoil paboTsl MHTEpdeEiica B ciaydae, KOraa HU OAWH MEpeJaTduK He
AKTHUBEH, HEOOXOUMO UMETh MEXKIY JIMHUAMU HaIpsDKEHHE 3alllUTHOTO CMEIICHHs] HE MEHee
250 mB. B mpeobpasoBarene mpeaycCMOTPEHBI PE3UCTOPBI 3AIMUTHOTO CMEIICHHS BEIIMIMHON
470 Om, KOTOpbIE MOJAKIIOYAKOTCA nepeMblukamMu X8, X9 K JHMHUIM [pUeMoNepenaTyuka
RS-485 u X6, X7 - k nuansaM npuemanka RS-422.

4.2 C 3aBoJa-w3roTOBUTEIS MPEOOPa30BATEIU IOCTABISIOTCS C YCTAHOBJICHHBIMHU
nepeMbrukamu X8, X9. Ilepembruku X6, X7 HE yCTaHABINBAIOTCS.

43 Jlna  W3MEHEHHWE  COCTOSIHUM  TMepeMblueK  CIeAYeT  CHSTh  KPBIIIKY
npeoOpa3zoBarensi, BBIHYTh NIEYAaTHYIO IUIATy U YCTAHOBUTH NepeMbluku X6...X9 B TpeOyemoe
nojoxeHune. CxeMa MOAKIIOYEHHS PE3UCTOPOB 3alIUTHOTO CMEIIEHUS TOKa3aHa Ha pucyHke 1.

+5V « X3 R21 +5V X6 R19
7N RZ  DATA+HTX+ ] 5 Rxs
R24
R DATA-TX- RX-

22 X7 R20

X9 R
>—& 2

Pucynok 1 - CxeMa NOJIKITIIOYEHHS pE3UCTOPOB CMEILIEHUS

4.4 VYcraHOBUTH MporpaMMHOe o0ecrieueHue (JapaiiBepbl) B COOTBETCTBUU C
pEeKOMEHIalUsAMH, TIPUBEICHHBIMU B TpuiioxkeHuu A. Ilogxmounts npeodpazoBarens Kk USB-
MOPTY KOMITBIOTEPA C MTOMOUIBIO KaOelst U3 KOMITJIEKTa MTOCTaBKHU.

4.5 Tlogkmodyenune mpeoOpa3oBaTeNss K KaHamam crangapra RS-485 u RS-422
MOKa3aHO Ha PUCYHKax 2, 3.

4.6 Pexomenmanuu o opraHu3anuu cetu RS-485 npuBenens! B npuiioxenuu b.
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Pucynok 2 — Cxema nogxiroueHus [11-2T ms kanama RS-485
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K mopty
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Llens 3a3emnenus 6s1oka nutanus «GWG» pekomMeH1yeTcs MOAKIIoYaTh K aHATOTUYHOM LenH
JIPYroro yCTpoucTBa.

Pucynok 3 — Cxema noaxmtouenust [IU-2T nnst kanana RS-422

5 XpaHeHmue

5.1 [Ipeobpa3oBarenb JODKEH XPAHUTHCS B YMAKOBKE B CKJIAJCKUX IOMELICHHUAX
notpeduTens (MOCTaBIIMKa) MIPH CIAEAYIOIINX YCIOBHSIX:
—  TeMIlepaTypa OKpyskaromiero Bo3ayxa ot munyc 40 go mtoc 70 °C;

—  OTHOCHTEJIbHAs BIAKHOCTh OKPYXKAIOIIEro Bo3ayxa He 6onee 80 % npu
temneparype 25 °C.
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6 TpaHcnopTHpOBaHHe

6.1 TpancnopTupoBaHue IpeoOpa3oBareneil B TPAHCHOPTHOW Tape NpEeAnpUsATHs-
M3TOTOBUTEJS IOJKHO IPOU3BOAUTHCS TIPU CIAEAYIOMINX YCIOBUSIX:

- TeMIrepaTrypa okpyxarouiero Bo3ayxa ot Munyc 40 no mitoc 70 °C;
- OTHOCHTEIIbHAS BIIAXKHOCTH Bo3ayxa 10 80 % npu temneparype 25 °C.

6.2 YcTpoiicTBa  CONpsOKEHHMS  JOJDKHBI  TPAaHCIOPTUPOBAaTbCS B KPBITBIX
KEJIe3HOJIOPOKHBIX BAaroHaX, IEPeBO3UTHCA ABTOMOOWIIBHBIM TPAaHCIOPTOM C 3alMTOM OT
JIO’KJI U CHETra, BOJHBIM TPAHCIOPTOM, a TaKK€ TPAHCIIOPTUPOBATHCS B I€PMETU3MPOBAHHBIX
OTAIUIMBAEMBIX OTCEKaX CAMOJIETOB B COOTBETCTBUU C JOKYMEHTAMM:

- «IIpaBuna nepeBO30K Ipy30B aBTOMOOMJIBHBIM TPAHCIOPTOM», YTBEP)K/IECHHBIE
MuHHCTEpCTBOM aBTOMOOMIBHOTO TPAHCIIOPTA;

- «IIpaBuna 1eEpeBO30K TIPYy30B», YTBEPXKACHHbIE MHHHMCTEPCTBOM  IIyTEU
COOOIIEHHS;

- «TexHnueckue ycinoBus NOTPY3KH U KpeIuIeHUs rpy30B», M. «Tpancriop»;

- «PyKOBOZCTBO 1O TIpy30BBIM IIEPEBO3KAM HA  BO3AYIIHBIX  JIMHUAXY,
YTBEPKI€HHOe MUHHUCTEPCTBOM T'PAXKIAAHCKON aBUALIMH.

6.3 Ilpu mOrpy304HO-pa3rpy30uHBIX pabOTax W TPAHCIOPTUPOBAHUU  JOJKHBI
coOnroaarbest TpeOOBaHUS MAaHUIYJISILIMOHHBIX 3HAKOB HA YIIAKOBKE KOMMYHHUKATOpA.

7 FapaHTI/II/I H3roToOBHUTECIA

7.1 IlpeanpusAtre-U3roTOBUTENb TapaHTUPYET COOTBETCTBUE  IpeoOpazoBaTels
TpeboBaHusiM TexHuuyeckux ycinoBuih @PJIC.468152.001TY mpu cobmroneHur motpedUTenem
YCIIOBUH 3KCILTyaTal[i, TPAaHCIOPTUPOBKH, XpaHEHUSI, MOHTa)Xa, YCTAHOBJICHHBIX YKa3aHHBIMU
TEXHUYECKUMHU YCIOBUSIMH H MAaCIIOPTOM.

7.2 TapaHTUHHBIN CPOK SKCIUTyaTalllH MpeoOpasoBaress 36 MecsleB co JAHs BBOJA B
AKCILTyaTaIHIo.

7.3 TapaHTUiHBIA CpPOK XpaHeHHS 6 MeECSleB C MOMEHTa H3TOTOBJICHUS
npeoOpaszoBarens. [lo ucTeyeHWH rapaHTUHHOTO CPOKA XpaHEHUS HAYMHAET HCIOJIb30BaThCS
TapaHTHUIHBIA CPOK OJKCIUTyaTallid, HE3aBUCMMO OT TOTO BBEIEH IMpeoOpa3oBareiib B
AKCIUTYaTalUI0 WU HET.

7.4 B TeueHue TrapaHTUHHOIO CpOKa MpPEIIPUATHE-U3TOTOBUTENL O€3BO3ME3IHO
PEMOHTHpYET WM 3aMEHsSeT IpeoOpa3oBareib IO MPEXbABICHUIO TapaHTUHHOTO TaJoOHa,
IIPUBEICHHOTO B MPUJIOKEHUH B.

7.5 TapanTuu npennpUATUSA-U3TOTOBUTENS IPEKpaIlaloTCs, €clid MpeoOdpa3oBaTeb
MMeEEeT MEXaHUYECKHE MTOBPEKACHMSI, BOSHUKILINE HE 110 BUHE MPEANPUATUSA-U3TOTOBUTES.

7.6 l'apanTun npeAnpUATUA-U3TOTOBUTENS MpPEKpalaroTcs, €ciau Ipeodpa3zoBareib
MMEEeT MEXaHNYECKHE MTOBPEKACHMSI, BOSHUKILINE HE 110 BUHE MPEANPUATUSA-U3TOTOBUTEIS.

Azpec npeAnpUATUA-U3TOTOBUTEIIS:

603152, r. Huxuuit Hosropoa, yin. Kemeposckas, a. 3, OO0 «TexnoDneproy,
tei. (831) 218-04-50, e-mail: kbmps@te-nn.ru, http://www.te-nn.ru/.
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8 CBuAeTEIbCTBO 00 YIAKOBHIBAHUH

8.1 IIpeobpazoBarens unrepdeiica [1N-2T 3aBoackoit No

ynakoBaH OOO  «TexHoDHepro» corjgacHO TpeOOBaHUSAM TEXHHYECKHX  YCJIOBHH

OPJIC.468152.001TY.

(TOKHOCTBD) (JTMYHAS TTOATIHCH) (pacumupoBKa MOITUCH)

(rom, MecsI1, YUCII0)

9 CBuaeTeJbCTBO 0 MPHEMKE

9.1 lIpeobpazosarens wuHTepdeiica IIM-2T 3aBomckoit  Ne

H3TOTOBJICH MW  IHPHUHAT B  COOTBECTCTBUHU C Tp€6OBaHI/IHMI/I TEXHHUYCCKHUX YCJIOBI/Iﬁ

OPJIC.468152.001TY u npu3HaH FOJHBIM JUIS SKCILTyaTaI[|H.

[ara BeImycka [Tonnucek konTponepa OTK
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IIpuiaoxenue A

(oGs3aTenbHOR)
PexomeHaanuu mo ycTaHOBKe NPOrPaAMMHOI0 o0ecrneveHust

A.l YcranoBka npaiBepoB 11 nmpeodpaszoBatens uarepdeiica [T1M-2T

A.1.1 Tlepen ycTaHOBKOH napaiiBepa HEOOXOIHMMO IIepenucaTh apXWB JpaiBepa Ha
JKECTKUU TUCK KOMITBIOTEpa BO BHOBB CO3JIaHHYIO0 Tamnky. JlpaiiBepbl mocraBistorces Ha CD
MOPEINPUITHEM U3TOTOBUTENIEM IO OTJEIBHOMY 3aKa3y WM MOTYT ObITh CKOIIMPOBAHKI C caiiTa
00O «TexnoDHeproy 1o aapecy:
https://te-nn.ru/ustrojstva-sopryazheniya/ustrojstva-sopryazheniya-opticheskie-uso-1-uso-
2#programmnoe-obespechenie

Kpome Toro, nmpaiiBepsl MOTyT OBITH CKONHMpOBaHbI ¢ caiita ¢upmbl FTDI mo aapecy:
https://www.ftdichip.com/Drivers/\VVCP.htm.

A.1.2 s onepanmonnbix cucreM Windows XP, Windows Vista, Windows Server
2003, Windows Server 2008 cienyer ycraHaBiauBath japaiiep Bepcun 2.08.24 «CDM 2.08.24
WHQL Certified». Hdns omnepaunonnsix cuctem Windows 7, Windows Server 2008 R2,
Windows 8, Windows 8.1, Windows Server 2012 R2, Windows Server 2016, Windows 10
CIIeZlyeT yCTaHaBIMBaTh apaiiBep Bepcuu 2.12.28 «CDM v2.12.28 WHQL Certifiedy.

A.1.3 PacnakoBaTh apXuB JpaiiBepa B Ty e MarkKy, I'J1€ HaXOJUTCS apXUB.

A.1.4 Tlonmkmouuth peoOpaszoBatelb k coequauTento USB kommnbiotepa. [lanpHelimas
YCTAaHOBKA 3aBUCHUT OT HCIIOJIb3yeMOW ormepannonHoi cuctembl. Tak Windows 10 cama
yCTaHOBHT TpeOyeMmblii npaiiBep. bonee crapeie cuctembl OyayT aBTOMaTHYECKH OOHAPYKHBATh
HoBOoe USB-ycTpoiicTBO U 3amyckaTh MacTepa YCTAaHOBKH HOBOTO 00OpPYIOBAHHS.

CJ'IG,I[OBaTB YKa3aHHuAM MACTCPa YCTAHOBKHU U I10 €ro 3allpoOCy YKA3bIBATH IIYTh K cbaﬁnaM
PaCIIakOBaHHOI'O apXHWBa.

A.1.5 Ilocne ycnemHol yCTaHOBKM JpaiiBepa B CHCTEMHOM mamnke «Jlucneryep
ycTpoiicTB» BO BKJIanke «KoHTposiepsl yHUBepcalbHOM mocienoBaTenbHON mmHbI USB)»
nosiButcst yerpoiictBo «USB  Serial Converter», a Bo Bkimaake «[loptet (COM u LPT)»
nosisutcst BuptyanbHeiii COM-mopt B Buae 3anmcu «USB Serial Port (COM N)», rae N —
Homep BuptyainbHoro COM-mopra. [lanbHeiimas paborta ¢ mpeoOpa3oBaTeiieM HHTepdeiica
npousBoauTcs uyepe3 mopr COM N.

A.1.6 Cnegyer mmers B BHAy, 4TO ecau K Japyromy USB-mopry kommbroTepa
HNOJKJIIOUNTh BTOpoi mpeoOpazoBatens wuHTepdeiica IINU-2T, 1o emy Oyzaer BblAeIeH
BUpTyanbHbIi COM-TIOPT C HOBBIM YHHKAJIBHBIM HOMEPOM I JAaHHOT'O KOMIIBIOTEpA.

1I1-2T Ilacnopm 9
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IIpunoxenue b
(cipaBOYHOE)

Pexomenaanuu nmo opranu3amum cetu RS-485

b.1 Crannaprhas muHa uHTepdeiica RS-485 mpencrasisier coOol CHMMETPUYHYIO
JIBYXIIPOBOAHYIO JIMHUIO TEpeAayu JaHHBIX, Ha KpasxX KOTOPON MOAKIIIOYEHBI COTJIaCyrollue
PE3UCTOPBI, SKBUBAJICHTHBIE BOJIHOBOMY COINPOTUBJICHUIO JWHUU. JIMHEHHBIE [OpailiBepsl,
NPUEMHUKH WU TepenaTdyuku (y3Jbl CeTH), OOMEHUBAIOLIMECS JNaHHBIMH, PAcIOararTcs
BJIOJIb OOIIEeH IMHBI, Kak MoKazaHo Ha pucyHke b.4. HekoToprie BapuaHThl 00beAMHEHUS Y37I0B
CeTH IMoOKazaHbl Ha pucynke b.l. M3 HHX HexenaTeabHbIMU SIBJISIOTCS TMOJKIIOYCHHUS,
n3oOpaxeHHple Ha pucyHkax b.l1 a) m b.1 0). Ilpy moakitoueHUH Y3JO0B MO CXEMe,
MIPUBEJICHHON Ha pucyHKe b.1 B), OTBOJbI OT OCHOBHOUM JIMHHMH (ILICH(BI) TOJDKHBI OBITH Kak
MO’KHO KOpOue€.

[IpeobpazoBarens [IM-2T nomkeH MOAKIIOYATHCS K JIMHUW Tepedadd JIaHHBIX
KpaifHUM 110 TOMOJIOTHH CETH, JINOO ClieBa, IO cIipaBa.

~. S o
A O <L
a)

6) B)

r) )
Pucynok b.1 — Cioco0b1 coeuHenHwmst y3710B cetd nHTepderica RS-485.

[lenecooOpa3Ho B KaueCTBE JIMHUH TepeAadd JAHHBIX HCIIOIh30BaTh IKPAHHUPOBAHHYIO
BUTYIO Mapy C BOJHOBBIM compoTuBieHueM 120 Owm. Ilpu 3ToM B Havane u B KOHIIE JIMHUU (HA
npeoOpa3zoBareyie U KpallHEM OT HEro y3Jie) MOJDKHBI OBITh YCTaHOBJICHBI COTJIACYIOIIHE
PE3UCTOPHI, PKBUBAJIEHTHOE COMPOTUBIEHUE KOTOPHIX JOKHO cOCTaBIATH 120 Om.

b.2  Jlns ycroitumBol pabOTHI ceTH, MEXIy JIMHUSAMH UHTEepdeiica RS-485 momxHO
NPUCYTCTBOBATh HANpPSHKEHHE 3aIMTHOrO CMeEIleHUs BenuuumHoi He MmeHee (200-250) mB.
HampspkeHne  3alIUTHOTO  CMEIIEHHST HEOOXOAMMO i OOeCHedeHHs  ONPEeesIEHHOTO
YCTOMUYUBOTO COCTOSIHUSL BCEX IPUEMHHUKOB Y3JIOB IIPH OTCYTCTBUU OOMEHA.

B npeo6pazosatene [11M-2T nHanpsbkeHue 3alIMTHOTO CMEIICHUST (OPMUPYETCS] TyTEM
HNOJKIIOUEHUsT pe3ucTtopoB cmemeHus Rem (470 Om) Mexay IuHUSAMH HHTepdelica u
M30JIMPOBAaHHBIM HCTOYHUKOM IMUTAHUS JpaiiBepa, Kak MOKa3aHO Ha CXeMme, MPHUBEJACHHON Ha
pucynke b.2.

BennunHa cormacyromero pesucropa co CTOPOHBI IpeoOpa3oBaTenss C Yy4eToM
PE3HCTOPOB CMEIEHHs paccuuThiBaeTcs o Gpopmyie (b.1)

Rep =L 2R (B.1)
2Rep —p
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re p - BOJIHOBOE conpoTuBieHre TuHuu 120 Owm;
RcM - compoTtuBnenne BCTpoeHHOTO pe3ucTtopa cmerieHus 470 Om
Rcl - cormacyromee CONpOTUBICHHUE JIMHUHA CO CTOPOHBI mpeobpaszosarens 137,6 Om

(BeIOMpaem u3 psga 140 Om).

YuuteiBas TOT (akT, YTO HANPSHKEHUE 3AIIUTHOTO CMENICHUS BEIMYMHOW HE MEHEe
(200-250) MB m10JKHO MOABOAMTHCS K BXOAY KaXI0OTO y3Jla CETH, BKJIIOYAs CaMblil JalbHUH OT
npeoOpaszoBarensi, HI)KE MPUBOAWTCS TPUMEPHBIA METOJ pacdyeTa HampsHKEHUS 3allUTHOTO
CMEIIICHHUA, MOABOJMMOE K JajJbHEMY Y3Jy C Y4YETOM CONPOTHBJICHMS JIMHUU TEpeiayd u
MaKCUMaJIbHOW HArpy3KH JMHUU. Pacuer mpoBOAUTCS IO YIPOILIEHHON SKBUBAJIECHTHOU CXEME,
MIpUBEJCHHON Ha pucyHke b.2.

f Un=+5B

Rcm R Ru
JI —_—
——
ad L
Q,D—I Rcl |ﬁ Ry Rc2
R
;.} — ° o<

Rem

1

Pucynok b.2 — YnpouieHHast 5KkBUBaJIEHTHAsl CXEMa CETH

RcM - pe3ucTopbl 3aIUTHOTO CMEIICHUSI BCTPOCHHBIC B IIPE0OPa30BaTEIIb;

Rcl - cormacyrommii pe3uctop Ha OJMKHEM K MPeoOpa3oBaTeio KOHIIE JINHUY;

Ry - compoTuBieHHE TOCTOSHHOMY TOKY TIPOBOJTHUKA JIMHUU TIEpEIadH;

Ry - comporuBieHHE TMapajUIeIbHO COCAMHCHHBIX Yy3JI0OB HAa JaJIbHEM OT
npeoOpaszoBaTesi KOHIIE JIMHUY;

Rc2 - cormacyrommii pe3wcTop Ha JalbHEM OT MpeoOpazoBaTeNsi KOHIE JTHHHH
(120 Om);

Ru - nmapamnensHoe coenunenue RC2 u Ry;

V1 - HampsbkeHHe 3allMTHOTO CMEIICHHs] Ha OJIMKHEM K mpeoOpa3oBaTeNio KOHIIE
JTUHWH;

V2 - HampspkeHue 3alUTHOTO CMEIICHHS Ha JalbHeM OT mpeoOpa3oBaTelis KOHIE
JTUHWH.

Un - HanpspbkeHue MUTaHus apaiiBepa npeobOpa3oBatens (5 B).

BenmuunHaa CcOMpOTHBIICHHS HAa JaJIbHEM OT TpeoOpa3oBaTelis KOHIE JIWHWH RH
OTpeeNseTCsl KaK CONPOTHUBIEHHE TMOCTOSHHOMY TOKY TMapalljielIbHO COEIMHEHHBIX
cornacyromiero pesucropa 120 OM Ha ganbpHEM OT mpeoOpa3oBaTessi KOHIE JTUHUM M BXOHBIX
COTMPOTHUBIICHUH MPUEMOTIEPEAATYNKOB MOIKIIOUEHHBIX K KOHITY JINHUU.

Benuuuna Hamnpsbkenus cMmemieHus V1 B BoJbTax Ha ONMDKHEM K TpeoOpa3oBaTesio
KOHIIE JIMHUU Bbhraucsiercs mo ¢popmyse (b.2)

~ Rcl- (Ru+2-Rn) .
2.Rem- (Rel+Ru+2-Ri) + Rel (R +2-Ru)

V1 (B.2)

BenuurHa COMPOTHBICHHWS Ha JalbHEM KOHIIE JIMHMHA RH pPacCYMTHIBAETCS I10
dopmyie (Bb.3)

1-2T Iacnopm
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_ Rc2-Ry

_ B.3
" Re2+Ry (®.3)

Ry — BXO1HOE CONpOTHUBIEHUE NAPaUIEIbHO COEAMHEHHBIX Y3JIOB, MOJKIIOYEHHBIX K
KOHIly JMHHU. BenuumHa BXOAHOrO CONpPOTHBICHHMS IPUEMHHKA CTaHJApTHOrO JpaiBepa
RS-485 paBna 12 xOm u ompenerneHa Kak eJUHMYHAs Harpyska. BXomHOe cOmpoTHBIEHHE
npaiiBepoB RS-485 cocrammiser:

— 12 xOm asnia crangapTHOTO JipaiiBepa eIMHUYHAs Harpy3Ka,
— 24 xOwm nns npaiiBepa ¢ 1/2 e AMHUYHON HArpy3KH;
— 48 xOm s apaiiepa ¢ 1/4 eqMHUYHON Harpy3KH;
— 96 xOm s npaiiBepa ¢ 1/8 eqMHUYHON HArpy3KH.
MaxkcuManabHOE YMCIIO Y3JIOB ¢ €IMHUYHON Harpy3KoW, MOJKIIOYAaeMOe K JIMHUU PAaBHO
32. Ry st MaKkCMMaIbHOTO YKCIIa Y3JI0B cocTaBisieT 375 Om.
Benuuuna namnpsbkenus cMemieHuds V2 B BOJbTax Ha JajibHEM OT IpeoOpa3zoBaress
KOHIIE JIMHUH Bbruucisiercs mno gopmyie (b.4)
V2= __Re | V1
Ru+2-Rn
rie V1 - HanpspbkeHue cMellleHus Ha OJMMKHEM K Mpeo0pa3oBaTeso KOHIIE TUHUY;
R - conporuBneHne NOCTOSHHOMY TOKY IPOBOJHHKA BHTOW MaphbI;
Ru - compoTuBieHue Ha 1aTbHEM KOHIIE TUHHH.
Omnpenenum HanpspKEHHE CMEIeHHs Ha JlalibHeM KoHIe JiuHuH 1o popmyinam (Bb.2),
(B.3), (b.4) npu 3HaueHusx napamerpoB: ReM=470 Om, Rc1=140 Om; R1=30 Om; Rc2=120 Om,
Ry=12000/32=375 Owm, Un=5 B.

120375 _
120 +375

(B.4)

90,91 Om

140 - (90.91+ 2-30)

V1= .5=0.359 B
2-470 - (140 +90.91 + 2-30) +140 - (90.91+ 2 -30)
___ 03 535902168
90.91+2-30

W3 npuBeaeHHOro npuMepa ciaeayeT, YTO HapsKEHKE 3alUTHOTO CMEIIEHNE Ha
JaIbHEM OT IpeoOpa3oBatesst KoHIe JuHUU cocTasisieT 0,216 B.

B ciydae, korza He yAaeTcst MOIY4UTh JOCTaTOYHOE HANPSKEHUE 3aIUTHOIO CMEICHUS
Ha JJaJIbHEM OT IpeoOpa3oBarelis KOHIIE JIMHUM CBSA3M, HEOOXOIUMO BBIOpaTh Jpyroi kademnb ¢
MEHBIIEM CONPOTHUBJICHUEM IMPOBOJAOB WM MOJKIIOYUTH JIONOJHUTENbHBIM HCTOYHUK
CMEIEHNs K JajJbHEMY KOHIly JIMHUM, KaK I0Ka3aHO Ha pucyHke b.3 . JlonmomHUTENbHBIN
MCTOYHUK CMEIIECHUS JJOJDKEH UMETh TajlbBAaHUYECKYIO Pa3BA3Ky OT CETH 3JIEKTPOIUTAHUS.

1-2T Iacnopm
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Uo=+5B
f Rewm nom.
Rcem Ri
I )
hd | |
Rel Umon=5B
Rn
¢ —
| I |
R .
Ren CM 1011
L

Pucynok b.3 — Cxema noakIt0ueHus: JOMOJHUTEIBHOTO HCTOYHHUKA CMEILICHHUSI.

b.3 BapuaHT cermeHTa ceTH, BBHIIIOJIHEHHBIA B COOTBETCTBHH CO cTaHaapToM RS-485,
npuBe/IeH Ha pucyHke b.4.

OObenuHeHNEe Y370B CETH MPOM3BOJAUTCSA JKPAHUPOBAHHBIMU BHUTBHIMU IapaMu C
BOJIHOBBIM conpoTuBicareM 120 Om. DkpaH kabens AODKEH OOBEAMHSATH IENH 3a3€MIICHUS
WMCTOYHUKOB NUTAHMS TaIbBAHWYECKU PA3BA3aHHBIX Y3JI0B (BbIpaBHHMBAHHE IOTCHIIMATIOB) U
3a3eMJISIThCS CO CTOpOHBI TipeoOpaszoBarenst [IN-2T. Eciau y3mel He umeroT BeiBona GWG, to
9KpaH Kabess, TeM He MeHee, noakiaodaercs K Beiony GWG npeobpazoBarens u 3a3eMIISIETCA.

3a3emiieHHEe IKPAHA I0JI:KHO MPOU3BOIUTHCS TOJIbKO B OTHOI TOYKe.
Cornacymomiye pe3sucTopbl JOKHBI ObITh MOAKIIOUYEHBI Ha 000MX KOHIAX JTMHUH CBSI3U.

1-2T Iacnopm
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V3en 1

[Tpeobpaso-
Batenb [IU-2T

DATA+

DATA-

GWG

j%:a@m?«ﬂﬂHO3MWYU»

V3en 32

DATA+

DATA-

100 Om

N ks |

\ Bce oTBeTBIIEHNS

JIOJDKHEI OBITH KaK
V3en 2
MOJKHO KOpOYe
< _»
DATA+ | :
I
DATA- : ~/
I
100 Om :
T e B e !

Pucynok b.4 — Crioco0 coennHeHus mpueMornepeaaTankoB naTepdeiica RS-485.
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Ipuioxkenue B

(oGs3aTenbHOR)
00O «TexHOHEPrO»
TAPAHTUVHBIN TAJIOH
Ha peMOHT (3aMeHy) npeoOpazoBarens uHTepderica [M1-2T
3aBOJICKOU Ne JaTa U3roTOBJIEHUS

[Tpuobperen

3anonnsemcs peanuzylouel op2aHuzayuen

BBeneH B aKkcIuTyaTanuo

[TpuHAT Ha rapaHTHIIHOE O0CITY)KHBaHHE

PEMOHTHBIM IMIPEATIPHUATUCM

BoinosHeHb! pabOThI IO YCTPAHEHUIO HEUCIIPABHOCTEMN:

Iloonucs pykosooumens peMOHMHO20 NPeOnpusmus

Briceltaercs PEMOHTHBIM MPECANPUATUCM B aJpeC MNPCANPUATUA-U3TOTOBUTCIIA

npeoOpaszoBares.
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