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Hacrosdmee pykoBOACTBO IO JKCIUIyaTallud COJEPKUT CBEIACHHS O KOHCTPYKLHH,
IPUHLINIIE AEUCTBUA M XapaKTEPUCTUKAX YHUBEPCAIBHOIO INPOTrPaMMHMPYEMOI0 KOHTpOJLIEpa
TK-84.M1 (maneemno tekcry TK).

B pykoBoxcTBe mMpuUBEAEHBI YKazaHUs, HEOOXOAUMBIC Ul NPaBHJIBHOW W O€30MacHOM
pabots! TK, a Taxke 1715 OLIEHKH €ro TEXHUYECKOTO COCTOSHUSL

K pabote ¢ TK momyckarorcsi n1uia, U3y4UBIINE HACTOALIEE PYKOBOJCTBO U MPOIIEIIINE
MECTHBIM MHCTPYKTaX IO Oe3omacHOCTH Tpyna. KoHTposnep MoxeT oOcCiyKuBaTh JIHLO,
uMerolee KBT(PUKAIMOHHYIO TPYIITY IO TEXHUKE 0€301IacHOCTH HE HIDKE 3.

1.0nucanue u padora

1.1 Ha3zuauenue

Kontponnep TK-84.M1 siBisieTcsi yHUBEpCaIbHBIM MPOTPAMMUPYEMBIM KOHTPOJIJIEPOM
OpeHa3HayeH JUIsi WCIOJb30BaHMA B  aBTOMATHU3MPOBAHHBIX  CHUCTEMax  YIPaBICHHA
TEXHOJIOTMYECKMMH Tpoleccam, HWH(GOPMALMOHHBIX CHUCTEMaxX M T.[., a TaKxke Ui
(YyHKIMOHUPOBAHUS B KadecTBE YCTpPOWCTBA JIOKalbHOW aBToMaTuku. B cocraBe SCADA
«Teneckon+» TK MOXeT HCMOMB30BAaThCS B KAauye€CTBE KOHTPOJIJIEpA TPYIIOBOM 3aMEpHOM
ycraHOBKH THIa «CriyTHUK» ( ganee mo tekcry KI'3Y) .

1.2. TexHn4yecKueXapaKkTepUCTHKH.

1.2.1 HndpoBbIeBXObI.

TK umeet 64 nndpoBbIX BXOA.

Curnansl Ha 3THX Bxojax oOpaOatsiBatoTcst kKak TC u TUP B TepMuHax TeneMeXaHHUKH.
Bce BXOzpl ragbBaHMUYECKH pa3Bsi3aHbl, UMEIOT BCTPOCHHBIM MCTOYHMK HanpspkeHus +12B s
3alUTKU TATYUKOB, IPOTpaMMupyemMoe Bpems nonasienus apedesra ot Imc qo 10cex Yacrora
BXOAHBIX curHaoB B pexxume THUP mo 200 I'u, mepuon onpoca 1-32768 mun

1.2.2 AHAJI0TOBBIEBXO/bI.

TK umeer 32 aHanoroBbIX BXoa Al 00paboTku curnanoB Toka 0-5SMA u 4-20MA
ComnpoTHBICHHE BCEX aHAJIOTOBBIX BXOJ0B paBHO 249 Om CurHaasl Ha 3THX BXOJax
oOpabarbiBatoTcst kak TUT B TtepmmuHax TenemexaHuku. [IpuBeneHHas TOTPEIIHOCTD
npeoOpa3zoBanusi BxomHbiX curHamoB 0.3%. Ilepuon ompoca BxomoB 20 mcek. Mmeercs
nporpaMMHasi GUIbTpanus moMex.

1.2.3 Beixoasl

TK wumeer 4 «kanama ympaBieHus. Bce KaHaiabl. TajdbBaHUYECKH Pa3Bs3aHBI.
KommyTHpyeMbie CUTHAIBI UIMEIOT CIEAYIOINE TapaMeTpsl: HanpsbkeHue 10 2508 Tok 1o 3A.

1.2.4 TlopTsl cBA3H

TK umeet crnenyromniue nopthl cBsizu: RS-232, RS-485,Monem».
[Mopt RS-232npennasnauen mist nporpammupoBanust TK nmpu momomny koMmeiorepa u
JUISL CBSI3M C JIOKAIBHBIM myiabToM yrmpaBieHus win SCADA-cucteMoll 1O TPOTOKOTY
MODBUS. Ilpu noxkiaroueHHMH K 3ToMy mopTy aaantepa RS-232/RS-485 Bo3MoxHO
yBenudeHue HbI ¢Bsi3u 10 1500 mu o6beauHenue TK B moKaabHYIO CETh.
[Toptr RS485npennasnaueH i MOAKIIOYEHUS 10 4-X KOHTPOJUIEPOB PACLIMPEHHS BXOJIOB
KP-JI16A8 u 1o 4-x KoHTpoJUIepoB pactuperus: BbixoqoB KP-16P, a taxke mis oObequHeHNs

3



1o 32x TK mns paGoTel HAa OJHY PaJUOCTAHIIMIO B CETH TeileMexaHuku. OOMEH B TakoW CeTH
npousBoauTcs 1o npotokory MODBUS co ckopocteioio 57600 6ox

IMopt «Mogmem» npennaznaueH ans pabotsl B cucteme SCADA «Teneckon niuoc» 1o
npotokony V.23. IlopT umMeeT rampBaHHYECKYyO pasBsa3Ky. llpm pabore mo pammoxaHamy
IPOM3BOAUTCS aBTOMATHYECKOE YIpaBJIieHHE mpueMom/riepeiadeli paaruoCcTaHIIuu.

1.2.5 Uupukamnus.

TK uMmeer 2 CBETOAMOIHBIX HWHAMKATOpAa Ha MpaBOd OOKOBOW MaHENH, OTPa)KarOUIUX
UCIIPAaBHOE COCTOSIHHE KOHTPOJIEpa M 0OMEH TaHHBIMU C YIPABISIOIIMM KOMIBIOTEPOM.

1.2.6 KoHCTpYKTHMBHOE HCIIOJTHEHHE.

TK wu3rotaBnuBaeTcs B METANIMYECKOM KOpITyCe Uil HACTEHHOTO MOHTaxka. Yeprex
xopnyca TK npusenen Ha puc.l.

["aGapuTHbIE pazMepsl kKopiryca - 261x117x44mm.

Jns  NONKIIOYEHHWsS BHEIIHUX CHUTHAJOB BO3MOXHO HCIIOJIB30BAHHME  YCTPOWCTB
komMmyTannoHHBIX YK-84 (manee mo tekcry YK), moakimodacMpIX K BHEIIHHM pa3zbeMaM
BBO/I1 u BBO/I2 TK. Yeprex xopnyca YK npuBeneH Ha puc.2.

1.2.7 YcaoBHAIKCIIYaTAMH.

[MTuranue TK ocymiecTBIseTCss OT CETH TMEPEMEHHOTO Toka HampsbkeHuem (187-242BB;
gactotoir 501 . [ToTpedasiemast MouHOCTE - He Oosiee 15BT.

[To ycTOMYMBOCTH K BO3JEHCTBHUIO TEMIIEPATYPHI U BIAXKHOCTH OKpYyxKaromiero Bozayxa TK
COOTBETCTBYET Kiumarndeckomy wucnonHeHnio YXJI2.1 mo I'OCT 15150 mist paboTsl mpu
temrepatype ot -40°C no +60°C.

ITo ycroitunBocTr Kk MexaHndeckuM BozzeicTBusM TK oTHOCHTCS K BUOPOYCTOMYMBOMY M
BuOponpoyHomy ucrnonHeHuto rpymnmbl 1 mo FOCT 12997.

1.2.8 IToka3aTeIMHAIEKHOCTH.

Hapa6otka TK na otka3 — 30000 vacos
Cpennuii cpok ciyxObl — He MeHee 12 et

1.3 CocraB usaeaus

HanmenoBanue O6o3HaueHne Kon-Bo | [Ipumeuanue
KonTpomrep TK84.M1 KT'TIII 466514.001TY 1

YerpoicTBO kommyTanmonnoe | KI'TIII 466514.001-1TY | 1-2 ITo IIOIL.
YK-84.M1 3aKa3y
PykoBoACTBO 110 AKCIIITyaTamuu KT'TIII 466514.001PD 1

[Tacriopt KT'TIII 466514.00111C 1

Kabenr mis momgxmouenust k mopty | KITIHI 466514.001-2TY | 1 ITo JIOIL.
RS-232 3aKazy
[Iporpamma ans nokamsHoro mynberta | KITIII 466514.001110 | 1

orepaTopa C OMUCAaHUEM

[Iporpammusiii moxyns ainsi SCADA | ABBJI 411261.002.TY 1 Ilo JO1I.
cucremsl ' TEJIECKOIT+" 3aKazy

1.4 YcrpoiicTtBou padora

TK mnpencraBiser co0Ool  CHENHAIM3UPOBAHHYIO  OJHOIUIATHYIO  MHUKPO-DBM,
MaKCUMAJIbHO aJaliITUPOBAHHYIO IJI BBIIIOJIHCHUSA 3aa4 CKAaHUPOBAHUA OGBGKTOB, YIIpaBJICHUA,
00paboTtkn u mepemaun WH(popMmanuu. OCHOBHBIMH JJIEMEHTaMH JJIeKTpuuecko cxembl TK
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spisirorest 16-tu paspsanbiii RISCaiporieccop cemeiictea Siemens-C16 128 Koaiit FLASH-
namath, 128 Koaiit sHepronesaBucumoro O3Y, 8 Koéaitt mporpammupyemoro I13VY, gacel
peanbHOrO BpemeHH. [l paboThl ¢ KOHKPETHBIMH OOBEKTaMH BO3MOXKHO HCIOJIb30BAaHUE
BCTPOEHHOTO MPOrpaMMHOro obecrieuenus (s paboter ¢ I'3Y).

Lludpossie Bxoasl TK Moryr obpabareiBathes kak tenecocrosiaue (TC), Tenensmepenue
unrerpaibioe (THUU), temeusmepenue pacxoma (THP). Bxoxasl 3ammuineHbl ONTPOHHOM
TaJIbBAHUYECKON PAa3BSA3KOM, BXOJHBIMU CUTHAJAMH JJIsi KOTOPOU SBISFOTCS UMITYJIBCHI TOKA!
nornuecknii «0» He Oomee 0,5 MA,. normyeckas «1» He menee 5 MA. Onpoc JaTYMKOB,
UMCIOIMX BBIXOJ THUIA <«CYXOH KOHTAKT», BBIMOJHSACTCS C HCIOJIb30BAHUEM BCTPOCHHOTO
raJbBaHUYECKH PA3BA3aHHOTO HCTOYHUKA IMUTAHKS WJIM BHEIIHETo Oji0ka mutanus 128, 0,9A.

AHanoroBsle Bxonabl oOpabateiBatoTcsi ¢ momotnsio 10pazpsmaoro ALl ¢ mepuogom
onpoca 20 mc. HMmeercs mnporpammHas ¢uiabTpamus TMoMex. Bce aHajgoroBble BXOMIbBI
oOpabarbiBatoTcst kak TUT. [lns mo0oro Bxojxa MOTYT OBITh MHHIIMHPOBAHBI COOCTBEHHBIE
YCTaBKU U JalibHelIasi 00paboTKa CUrHaia MOXKET MPOU3BOIUTHCS KaK MO TEKYIIMM 3HAYEHUSAM
napaMeTpa, Tak U 10 €ro BBIXOAY 32 YCTaHOBJICHHBIC TPAHMUIIBI.

I[Ipu mnomomu moptoB RS-232, RS-485, Momem» B TK peammsyer ¢ynkiuun
oovenuaeHns TK U KOHTPOJIEPOB PACHIMPEHUS B JIOKAIBHYIO CETh, MOJKIIOYEHHUS BHEITHHX
WHTEJUICKTYaJIbHBIX YCTPOWCTB M JaTYMKOB, mMeronux mnporokonq MODBUS, mns cBsizu ¢
JOKaJIbHBIM IyNibToM yripaBieHus unmu SCADA-cucreMoit.

TK BBIBOIUT Ha CBETOAMOIHbIE HHANKATOPHI «KOHTPOIb» U «MapKep» COCTOSIHUE CBOECH
pa6otsl. [Ipu ucnpaBHoM ¢ynkunonupoanuu TK mHnukatop «KOHTpOIb» MUTAET C YaCTOTOM
oauH pa3 B cekyHay. Mumukatop «Mapkep» cBeTuTca npu mnepenade gaHHbix TK mo cetun
TeJIeMEXaHUKHU.

[Tpu padore TK B xauectBe koHTposwiepa ['3Y omun TK momnmepkuBaer paboTy 10 ABYX
I3Y. Ipu strom makcumanbHoe koimuecTBo TK B SCADA-cucreme “Teneckomn+” paBHO
255MakcuManbHOE KOJMYECTBO 3aMEpsieMbIX CKBaXHH, TOAJEPKUBAEMbBIX CHCTEMOM st
KaXkaoro ycrpoiictea — 14.

B cocraBe SCADA-aicremsr «Temeckon+» TK paboraer ¢ I'3Y He3aBUCHMO OT
MOCTOSTHHOTO HAJTUYHSI CBSI3U MEXKY HUM M CEPBEPOM CHUCTEMbI, O0ecTieunBasi mepeaady TaHHbIX
IIPU BOCCTAHOBJICHUH KaHaJIa CBS3H C PeaIbHBIMU BpEMEHAMH COOBITHH.

IIpu pabore TK B cocrae SCADA-aictembl «Teneckomn+» JUisi KaXI0TO yCTPOHCTBa
MPEyCMOTPEH BBOJI CIEAYIOIINX UCXOIHBIX JaHHBIX:

* HOMep Brixona TeneynpaBineHus BKIIOYCHUS THAPOTIPUBOA;
* 1udpoBoii Bxoa KOHTpoJst cocTostaust [T
* HOMepa HU(POBHIX BXOJOB I cuuThiBaHUsA Koja [ICM
* HOMEp BXOJa 3aMepa >KUJIKOCTH,
* HOMEp BXOJia 3aMepa rasa;
e Bpewms BkitoueHus ['1;
e Bpems crabum3aruu ( BRIKIIOUYeHHOr0 cocTostaus ['TT) ;
* [apaMeTpbl OMUCAHUS YCTAaHOBKHU.
JInst KaxK 01 CKBa>KUHBI ONPEAEIISIIOTCS CIEAYIOIINE ITapaMETPBI:
* BpeMs YCIIOKOEHHUS,
*  BpeMs 3aMepa,
* BpeMmsi Koppekuuu ( BpeMsi KOHTPOJIS HaIWYHs JKUIKOCTH Ha BXOJE YCTAHOBKH, MPHU

OTCYTCTBHH KOTOPO#l MPOM3BOAMTCS MEPEKITIOUCHUE HA ICHCTBYIONIYIO CKBOKHHY).

Cucrema obecrieunBaer 3anuch B 0a3y manHbix (B/]) mo kaxmoi 3amepsieMoli CKBaKUHE
CIIEYIOIIUX apaMeTpOB:

*  06BeM T00BITOM KIIKOCTH B IIepecueTe Ha CYTKH M° C MPH3HAKOM JOCTOBEPHOCTH,

*  06BeM T0OBITOrO rasa B mepecdere Ha CyTKH, M° ¢ IPH3HAKOM J0CTOBEPHOCTH.
Cucrema o0ecrieyrBaeT BblJauy ciaeayromux coodmennii s ciyx6 KUIT u A:

* HOMEp 3aMepsAEMOIl CKBaKUHBI;



* cocrosiHue paboTs [3Y.
Cucrema obOecrieunBaeT BO3MOXKHOCTb YIIpaBJICHHUsS OOOPYJAOBAaHHEM H3 MHEMOCXEM C
paboYrX MECT CUCTEMBI 10 CIISAYIOIIUM OTIePaIUsIM:
* OnokupoBanue ['3Y Ha ykazaHHYIO CKBAXKHUHY;
* nebmokupoBanue ['3Y;
* [epeKIIoYCHHE Ha 3aJJaHHYIO0 CKBA)XUHY,
*  ONEpaTHBHOE BKJIIOUCHHE \ HCKITIOUCHUE CKBAXKHH U3 PabOTHI;
* paspemicHHe \ 3ampeT OKOHYAHHS CyUeTa IO CKBaXHHE MpH ocTaHOBe Mexdonpaa ( mo
KETAHHIO );
*  CbhEM TEKYILEro COCTOSHUS U 3aMepa JO OKOHYAHUs CUETa.
Cucrema o0ecrieurBaeT BO3MOKHOCTh OTOOpaKEHUS CIEIYIOIINX MapaMeTpoB:
* HOMEp CKBaXXMHBI Ha 3aMepeE;
*  00BEM KHUAKOCTH 32 BpeMs 3aMepa, IEPECYNTaHHbIN Ha CYTKHU,;
* (a3y usmepenus (MOHMCK CIIEAYIOIIETO OTBOJA, cTa0wim3aims, Hadyajao 3amepa, ¢asza

KOPPEKIMH U T.1.);

*  COCTOSIHME HaCOCHOTO 00OpYy/IOBaHUs CKBaXKUH,;
*  THUI JOOBIYHOTO 00OPYIOBAHHS,
*  1eOWUT pacyCTHBIN.

Cucrema 3anucbiBaeT B bJ/] 3HaueHus MO CKBAXHMHE B Cily4yae NPEXKJIEBPEMEHHOIO
3aBEpIICHUSI 3aMepa MPH MEPEKITI0YSHUH CKBaKUHBI OTIEpaTOPOM WIJIHM MPHU OTKJIIOYEHHUH Hacoca
C MIPU3HAKOM HEJOCTOBEPHOCTH.

Anroput™m pabotsl TK ¢ I'3Y «CnyTHUK» ClIeTYIOMINN.

[Ipu nmomyueHun komauabpl uMHUNMaIM3auuud [3Y mnpoBeneHue BHYTPEHHUX paboT IO
nHuimanm3auu  nporpammbl B TK.  IIpoBepka  mpaBWIBHOCTH  WMHULMATU3ALINH,
pabotocnoco6HOCTH Hcnonb3yeMbix pecypcoB TK. [Ipu HenmpaBUiIbHON MHULIMAIN3ALUY BbIada
coobmenuss CepBepy CucTeMbl ¢ TPUYMHOW HEBO3MOXXHOCTH WHHUIIMATU3AIMK W OCTAHOB
pabots ¢c '3V,

ITouck onmucaHHOro OTBOAA.

1) Cvem KOma COCTOSHUS OTBOJA, MPOBEPKA MPHHAUICKHOCTH K Pa3pPEUICHHBIM IS
3amepa. Eciu ecTh OTBOJ Cpelu pa3pelieHHbIX OTBOJOB M yKa3aHHOE B ONMMCAHUHM HACOCHOE
obOopymoBanue paboraer, mepexoi K . 3.

Ecnn mepexmroueHne 3-x KpaTHOe monapsn 0e3 W3MEHEHWsT KoJa — BbIJladya COOOIICHUS
NOCTOSIHHBIA KoA. Eciu xoa m3MeHsics He Mo MOopsAKy WM mnociie 14 mombITOoK MoAapsia HET
JOCTHIKEHUS Pa3peIeHHOTO OTBOA — BbIJIa4a COOOIICHHMSI IEPEMEHHBIN KOJI.

2) Broimepikka BpemeHu craOmnusanuu, BkiaroueHue TY TI'TI Ha Bpems, 3agaHHOEC B
ONMCaHUH, nepexon K 1m.1.
YcTaHOBKa CKBaKMHBI Ha 3aMep:

3) Oxxuanue BpEMEHH YCTIOKOCHUS

4) BKJIFOYCHUE CUETYMKOB UMITYJILCOB TI0 KUAKOCTH U ra3y

5) mpoBepka BpeMeHH KOppekiuu. Eciu Bpemsi 3amepa Ha OTBOJE JOCTHUIJIO BPEMCHH
KOPPEKIIMH, TPOBEpKa HATMYHS UMITYJILCOB Ha BXOJE 3aMepoB kuakocTh. Ilepuoandeckas ( 1
pa3 B CEKyHAy ) MpOBepKa KOAa CKBaXWHBL. [Ipy M3MEHEHHMH KOJa CKBa)XKMHBI — BbIJaya
cooOmieHust BmemarenscTBo oneparopa u nepexos k m.1.

6) Eciau uMITyabCOB Ha CUETHOM BXOJE HE ObUIO, BbIJauya COOOIICHHS HYJICBOW 3amep,
nepexo K 1.2

7) Oxuyanue BpeMEeHU OKOHuYaHHs cyera. [lepuommueckas (1 pa3 B cexyHay) mpoBepka
Kofa CcKBaXuHBI. [IpM M3MEHEHHMHM KoJla CKBa)XKMHBI — BbIJada cooOuieHuss BmematenbcTBo
omeparopa u nepexon k m.1.

8) Ilo 3aBepleHWM — 3alUCh 3aMEPOB B BBIXOAHYIO OYepelb IS Tepeladyd CepBepy
CHCTEMBI, Tepexo.l K 1.2.



[Tpu monmy4eHnr KOMaH/IbI TIEPEeKITIoUeHNs (BHEOYEPETHOTO 3aMepa) MM KOMaH/Ibl OJIOKHPOBKU
IPOMCXOIUT NMEPEX0] K 1.8 ¢ IPU3HAKOM MPEXICBPEMEHHOIO OKOHYAHUS 3aMepa.

2. Ucnoib30BaHue [0 HAZHAYCHUIO

2.1 Mepsbli 6e30nacHOCTH

[Tpu padote ¢ TK omacHbIM Mpou3BOACTBEHHBIM (DakTOpoM siBisieTcst Hanpsokenne 220B
B CHJIOBOM 3JIEKTPUUYECKOM IIEMH.

IIpu skcruyaraiuun TK HeoOxoaumo cobmronats TpeboBanus <« IpaBuil dKCIUTyaTariuu
JIEKTPOYCTAaHOBOK moTpeduTeneii» u «lIpaBuin TeXHUKH OE€30MACHOCTH MPH SKCILTyaTaluu
AIIEKTPOYCTAHOBOK MOTpeOuTeneii».

K skcrumyatanuu TK momyckarorcs nuna, gocturimue 18 mer, mmeromue Tpymnmy Imo
3IIEKTPOOE30MIaCHOCTH HEe HUXKE 3, YIOCTOBEPEHHUE HA MPaBO pabOTHI HA 3JIEKTPOYCTAHOBKAX 10
1000 B wu3yuuBIIME HACTOAIIEE PYKOBOJACTBO M TMPOMICANINEC HWHCTPYKTAX IO TEXHHKE
0€30MacCHOCTH Ha paboyeM MecTe.

[Ipu oOHapyxeHMH BHEIIHMX TOBpekaAeHH TK wmm cereBol MPOBOJIKH CIIEIYET
OTKJIFOUUTH MPUOOP 10 BBIICHEHUS MPUYNH HEUCTIPABHOCTH CIICIIHATUCTOM IO PEMOHTY.

B nporniecce pabot mo MoHTaxy, myckoHanaake uiu pemoHTy TK 3ampemiaercs:

- IPOU3BOJUTH CMEHY 3JIEKTPOPAIN03TIEMEHTOB BO BKIIOUEHHOM MPUOODE;

- UCIIOJIH30BaTh HEUCIIPABHBIE AJIECKTPOPATUONPHOOPHI, SJIEKTPOUHCTPYMEHTHI, THO0 6€3
MOJIKJIFOUEHUS UX KOPITYCOB K IIMHE 3aIIUTHOTO 3a3E€MJICHHUS.

2.2 TloaroToBKak padorte

2.2.1 Mloaka4YeHHEeTATYUKOB U Leneil TejieynpaBieHust

Bremnue BXOIHBIE CHTHANBI MOJKIIOUYAIOTCA K pasbeMaM «BBOJ[1» u «BBOI2» TK.
HasHaueHne BBIBOIOB ATUX Pa3beMOB IPUBEACHO B TaOIHUIIE HA pHC.3.

Bo3moxHBI 1Ba BapraHTa MOJKIIIOUEHUS BXOJHBIX CUTHAJOB: HemocpeacTBeHHO K TK u
npu oMot YK. Ilpu moakmroueHnn BXOIHBIX CUTHAJIOB HemocpeacTBeHHO K TK HeoOxoaumo
PYKOBOJICTBOBAThCSI CXEMaMM BXOJHBIX KacKaloB IU(PPOBBIX BX0J0B (puc.4) W aHAJIOTOBBIX
BX0710B (puc.8).

[Tpu noaxmouennu nudposeix curnaioB k TK gepe3 YK cnenyer KOppeKTHO YCTaHOBUTH
nepeMbldkd  «+V», «—V», «QV» Ha mnewarHoir miare YK (puc.2), ompemessiomine THII
MOJKJTFOYaeMOr0 CUTHaNa (OTKPBITBIA KOJUICKTOP N-P-N WK P-N-P THNA, «CYXOH KOHTaKT»,
AKTUBHBIN BBIXOA W T.I1.). Takux rpymm nepembrdek ( «+V», «—=V», «QV») B YK Bcero uetsipe.
[TepBas otHOCUTCS KO BXojgam D1-D8, Bropas - ko Bxogam D9-D16, Tpethst -ko Bxomam D17-
D24, ugerBepras - ko Bxomam D25-D32. CoorBerctByromme 00O3HAUYCHHsI TPHUBEACHBI Ha
neuatHoi mate YK. Tawke Ha meuarHoil rutare YK mpuBeneHsl 0003HaueHHsS! KIEMMHBIX
KOHTAKTOB, TP 3TOM HWXXKHHUE PAIbI KIeMM SBISIOTCS Bxomamu D1-D32, Al1-Al6,a BepxHue
pAIBI KIIeMM - cooTBeTcTBYIOMIME <«O0mumu». [Ipu nogkmouennn YK k pazsemy «BBOJ[1»
Bxoabpl D1-D32 YK cootBerctByroT Bxogam D1-D32 TK, a Bxogsr A1-A16 YK —Bxomam Al-
A16 TK. Ilpu noaxmouennn YK k pazsemy «BBOJ2» Bxoner D1-D32 YK cooTBeTcTBYIOT
BxomaM D33-D64 TK, asxonsr A1-A16 YK — Bxomam A17-A32 TK

[MoakmroueHne AMCKPETHBIX NAaTUYMKOB ¢ muTanueMm +12B, -12B, naT4ukoB ¢ aKTHBHBIM
BBIXOJIOM M YCTaHOBKA MEPEMBIUEK MPOU3BOIUTCS COTJIACHO CXeMaM, TPUBEJACHHBIM Ha puc. 4, 5,
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[Mogkmiouenue curHanoB kojga Macku [ICM k Bxomam TK mpousBoaMTCS COTjacHO
MPUBEJIEHHON cxeMme Ha pwuc./. O0mmit npoBoa koaa Macku [ICM cremxyeT moacoeauHUTh K
kiaemme «O61m». [Toakmoyenne nenet koga macku [ICM npousBoautcs Ha m00bIe 4 ITUPPOBBIX
BXO0/Ia C MOCIEA0BATEIBHO BO3PACTAIOIIMMU HOMEPAMH, MPUYEM MIAIIIMN pa3psa KOJAa MACKU
[ICM pomxeH COOTBETCTBOBATH BXOY C MIIAIIMM HOMEPOM.

[TonkitoueHue aHANOrOBBIX JATYMKOB MPOU3BOAUTCS Ha KieMMbl Al-A32 u kieMMbl
«O0muii» cormacHo cxeme, NMpuBeAeHHON Ha puc.8. /g pa3auuHBIX AMANa30HOB BXOIHOTO
curHana 0-5vA nim 4-2QMA HUKaKUX KOMMYTAIlMi Ha TUIaTe KOHTpoJuiepa He TpeOyeTcs.

[Nonkmiouenue 1enel ympasieHHs mnpousBoAuTcs Ha kinemmbel TY1, TY2, TY3TY4
pasbema «BbIBOJI» TK (Ha3HaueHHe BBIBOIOB 3TOrO pazbema MpuBeaeHo Ha puc.9). Ha atu
KJIEMMBbI TIOJIKJIIOYEHbl HOPMAaJbHO-Pa30MKHYThIE KOHTakThl pene 250B 3A. B wuacTtHOCTH,
MOAKJIIOUEHUE  YOpaBJslomed oOMOTKM  myckarens TuaponpuBoma [3Y  «CrnyTHUK»
IPOM3BOJIUTCS COTJIACHO MPHUBEICHHOM cxeme Ha puc.9.

2.2.2IloakA104YeHNe BHEIHNUX YCTPOHCTB K MOPTaM CBSI3H

2.2.2.1lopt «Moaem».

[onkmioueHne paguoCTaHLIMK, BBIICICHHON TeneOHHOW JTHHUHU, (PU3UYECKON JTUHHH K
nopty moaema TK mpousBoautcs Ha pazbeM «MoaeM/RS485» (TBeTHast 4acTh pa3beMa BXOIHUT
B KOMIUIEKT 1ocTaBku). Pazsem Mmogema DBI9F umeer crienyroiiee Ha3HaYeHUE KOHTAKTOB!

Ne O6o3HaueHue HaumeHnoBanue curaana
KOHTAKTa

1 GNDM OO0muit MogeMa

2 ouT Brixon Mmogema

3 IN Bxox monema

4 CNTRL- Ynpasnenue -

5 CNTRL+ VYnpasnenue +

6 RS485/A Jluaus A unrepdetica RS-485

7 RS485/B Jlunus B unrepdeiica RS-485

8 RS485/CNTL VYnpasienne RS-485

9 RS485/GND OOmwmii BeIBo mHTEpdetica RS-485

2.2.2.2l1opt RS-232.

[MonkmioyeHue JOKaIbHOTO MynbTa, axantepoB RS232-RS485BHemnero momema u
JIPYTrUX BHEMIHHX ycTpoiicTB K mopty RS232TK mpousBoautcst Ha pasbem «RS-232» fabensb
JUTSL TIOJKJTIOYCHHSI JIOKATHHOTO IMYJIbTa BXOAWUT B KOMIUIEKT MOCTABKU MO JOMOIHUTEILHOMY
3akasy). Passem Mmomema DBOM mmeeT cienyroinee Ha3HaAYCHHE KOHTAKTOB!

Ne O0o03HaueHue HanmenoBanmne curaana
KOHTAaKTa

1 U+ He3aBucuMelii nctounuk +5B

2 RD Bxox manaeix RS232

3 D Brixon manaeix RS232

4 +5V +3

5 GND O6m1. RS232

6 DSR Bxoj (ompenenenue Trma ycTpoucTBa)

7 RTS Beixo (ynpaBienue nepenaveii)

8
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2.2.2.3llopt RS-485.

Ionkmouenne TK B nokampHylo ceTh uepe3 uHTepdeiic RS485 mpousBoautcs Ha
KOHTaKThI 6-9 pazbema «MoaemM/RS485».CrieyeT KOPPEKTHO yCTaHABJIMBATH COTJIACYIOIIYIO
Harpy3ky B YCTpPOWMCTBaX, HaXOSIIMXCS Ha KOHIE CBA3HOM juHMU. Coriacyromas Harpyska B
TK Brmouaercs ycraHoBkoi compotuBicHus 1200m (0,29Bt1) Mexay KOHTakTamMu 6 m 7
pazbema «MoaemM/RS485» /111 ocTabHBIX YCTPONUCTB COIPOTUBIICHHE TOKHO OTCYTCTBOBATb.
DTO TpaBWjIO cleAyeT CcoOMJaTh W TPU HUCMOJB30BaHWU amantepoB RS232-RS485 —
IepeMbluKa COrJIaCyroLIel Harpy3Ku B TaKOM Cllydae HaXxOIUTCA Ha agantepe. B ycrpoicrsax
pacuIMpeHusi BXOJOB-BBIXOOB, MOAKIIOYaEMBIX uepe3 uHTepderic RS485, s >tux ueneit
PUMEHSETCS aHAJIOTHYHAs! IEPEMbIUKa.

2.2.33ananne napametpoB TK npu ero padore B cocrabe SCADA «Teneckon+»

[Tepen ycraHOBKOW M 3alyCKOM KOHTpOJUIEpa HAa OOBEKTe HEOOXOAMMO 3a1aTh PSII
UCXOJHBIX MapaMeTpoB. DTa Omepalusi BBINOJHIETCS MPU MOMOUIM CIEHUANIbHON MPOTrpamMMbl
"nokanvueiii nynem onepamopa’ . TK mporpammupyercs depe3 nopt RS232 ckommbroTepa,
MMeEIOIIEro TakoM mopt. Hactpolika mopra KoMIblOTE€pa M 3aJaHHE MMapaMeTPOB ONKMCAHBI B
JOKYMEHTAIlUK K Tporpamme "J1okanbhsii nyivm onepamopa’ . 3aganue Hactpoek TK MoxHO
MIPOU3BECTH KaK B JIA0OPATOPHBIX YCIOBUSIX, TaK M HA OOBEKTE C MOMOUIbIO IEPEHOCHOTO MYyJIbTa
orepaTopa.

Hns padorer TK B cucreme tenemexanuku <«IIpopeie TM» wmim SCADA-cucreme
«TEJIECKOII+» no onucanus TK B cucteme He0OX0AMMO 3a/1aTh CIEIYIOIIHE TapaMeTPHI.

Oxno «IIpotokoa “[NPOPBIB”»:

Konghueypauus Sl O — ipu mporpaMMHpOBaHUH STOTO TapaMeTpa 33aJaeTcsi Coco0 CBS3U
TK ¢ ynpaBisiomuyM KOMIIBIOTEPOM CETH TEJIEMEXaHUKH, T.€. ONPEHEseTcs MPOrpaMMHBIN
npaiiBep, 00CTy>KUBAIOIINKA KOMMYHHUKaIIMOHHBIE TopThl TK.

Bcero TK nmeer 3 KOMMYyHUKAITMOHHBIX MTOPTA JJIsi 0OMEHA TaHHBIMU: OPT Mojema V.23,
nocienoBarenbHblii mopt RS485 u mocnenosarensubiii mopt RS232. [Topr momema V.23
ucrnonp3yercs s noakmodeHus: TK k paauoctaHniud, BbIICTEHHOW Tele(OHHOW JTHMHUHM WA
npoBogHOoW JmHUU cBsa3u. [lopr RS485ucnonssyercs mist oobenuHeHus Heckonbkux TK B
JIOKAJIbHYIO CETh Ui pabOThl Ha OAHY PaAHOCTAaHIUIO U noAkmoueHus K TK 1onomHuTenbHbIX
YCTPOMCTB-pacmiupuTeniell BXxonoB-Beixon0B. [lopt RS232 ucnonw3yercst A MOAKITIOYCHUS
JIOKAJILHOTO MyJibTa ornepaTopa (YCTaHOBKA 3TOr0 PEXKMMa HCIIOJIb30BAHUS MOPTa MPOUCXOIAUT
ABTOMATHYECKHU TPU HU3NICCKOM TIOKITFOUCHUH CBSI3HOTO Ka0elsl K JJOKaJIbHOMY MYJIbTY), @ TaK
Ke JIUIS TOIKIIIOYEHHUS BHEIIHEro MojieMa, agantepoB RS232/RS48% np. (B arom cinyuae y TK
MOSIBJISIFOTCSL  IOTIOJTHUTENBHBIE COOTBETCTBYIOIIHME TOPTHI, MX HCIHOJIB30BAHUE AHAIOTUIHO
BcTpoeHHbIM opTam TK).

B rnokambHOM mynbTe BO3MOMKHA YCTAaHOBKA S-TM pPAa3IMYHBIX 3HAUYEHUW MapameTpa
“ konghueypayus SI0”:

«TM<->m00em<->R3485». B stom pexxume nmopt moaema TK pabGoraer ¢ mporokosom
«[IpopsiB» ¢ ogHOBpeMEeHHOU peTpaHcisiueii Ha mopt RS485 -pexum, korma ganubii TK ¢
NOJKJIIOYEHHON paauocTaHiuei obecreunBaer ApyruMm TK, momakmoueHHbIM uepe3 RS485,
JOCTyll B CE€Thb TeJeMeXaHUKU. Bo3MoxkHO ¢usnueckoe 0O0beIUHEHHE MOPTOB MOJEMOB
Heckonbkux TK s paboTsl Ha oaHy pamuoctaHuuio npu ummHe cBs3u a0 30 m. Ilpumep
o6bvenuuenust TK B aTom pexxume nokasad Ha puc.10.

«TM<->RS485». B sToMm pexxume nopt RS-485paboraer ¢ nporokosoM «IIpopsiB», mopt
MoOJieMa HEe HCIOJIb3yeTcs - pekuM, Koraa naHHbiii TK paboraer B ceTH TeIeMEXaHHUKH 4Yepes
RS-485nanpsmyro (puc.10) wiu yepe3 TK ¢ moaximroueHHoit paguocranmueit (puc.11). Ecnu
Heckosbko TK paboTaioT Ha OJIHYy PaAMOCTaHIMIO MMyTeM OObEIMHEHUS Yepe3 JIOKaJIbHYIO CETh
no wuHtepdeiicy RS-485, o TK, k KoTOopoMy TOIKIIOUEHA PAJUOCTaHLINA, SIBISETCA
PEeMpPanciAmopom A OCTANbHBIX, YTO JIOJDKHO ObITh yuTeHOo npu onucanuu TK B cucremax




«[IpopsiB-TM» mnu «TEJIECKOII+». Kaxnapiii TK onuceiBaeTcsi mpu 3TOM KaK OTACIbHBIN
CETEeBOM y3eI1 ¢ UHANBUAYAIbHBIM HOMEPOM.

[pu monxiroueHNn KOHTpoJutiepa K (u3udecko auHuM (BUTast mapa jiuuHor 1o 1500um) ¢
ucrnonb3oBanueM nHTepdeiica RS-485ciaenyer KOppeKTHO yCTAaHOBUTH COTJIACYIOIIYIO HATPY3KY
(TepMHHATOP) B YCTPOMCTBAX, HAXOIAIIEMCsI Ha KOHIIE CBsA3HOM JImHuU. Cornacyromasi Harpy3ka
(TepMuHaTop) BKIIOYaeTcs yctaHOBKOM pesrcropa 1200m(0,2981) Ha pasbem “Moaem/RS485”
Ha KOHTaKTHl 6 1 7. /11 oCcTaIbHBIX YCTPOWCTB TEPMUHATOP HE YCTAHABIUBACTCS.

«TM<->m00em<->RS232, IITHK<->R3485». B atoM pexxume nopt monema TK pabGoraer
¢ poTtokoioM «IIpopsiB» ¢ 0JHOBpeMEeHHOM peTpancisauueit Ha mopt RS232 K nopry RS-232
MOET ObITh moaKIoueH agantep RS232-RS48%1s oobenunenns TK B okanbHyO ceTh (CM.
pexum. “ TM<->mo0em<->RS485”) u T.1. Ha koHtakr 6 pasbema RS-232 npu stom
HeoOXoauMo mojaaTh HanpsokeHue (+5...+15B wim 3aMKHYTh KOHTakT 6 ¢ KOHTAaKTOM 4 3TOrO
xe pazpema. [Topt RS-485ucnons3yercs nis noakmouenus: K TK 10MOMHUTENBHBIX yCTPOHCTB
pacuupenus BXxoa0B-Beixo108: KP-/116A8, KP-16P, ITNMK-VYBII u ap.(cM. omrcanne mpoToKoia
MODBUS wu coorBerctBytonmx yctpoucts). Ilpumep oOwvemumnenuss TK wu  ycrpoiicTB
pacuImpeHus B ’TOM pexuMe ToKa3aH Ha puc.12.

«TM<->mo0em, ITHK<->RS485, MODBUS<->RS232». DT1OoT pexuMm aHaJIOTHYEH
npeaplaylmeMy, C TeM OTiMuueM, 4To Ha mnopT RS232 Her perpaHCcnsIuu JaHHBIX
TesieMexaHuku. B atom ciaydae mopt RS-232moxer ncnonb3oBatbess B IByX BapuaHTtax. [lpu
YCTaHOBJICHHOW TiepeMbluke Mexny 4 m 6 koHTakTtamMu pazbema RS-232 mannsiii TK Moxer
NOJKIII0UaThCs yepe3 nmopT RS-232kak BegoMoe ycTpoiicTBO 1o npoTtokoiy cBszu MODBUS
(ommucanue mporokoaa MODBUS npuseaeno B Ilpunokenuun 1). [Ipu OTCYTCTBHH TEPEMBIYKH
Mexay 4 u 6 koHTakTamu pazbeMa RS-232nopt RS-232moxer ucnonb3oBathest A pabOTHI
TK ¢ mporpammoii JiokaibHOTO MynbTa yrpasieHus. [Ipumep o0wveaunenuss TK u ycTpoiicT
paciIMpeHus B 3TOM pexXHMe Moka3aH Ha puc.13.

«TM<-> RS232, ITHK<->R3485» B stom pexunme oOMeH 1o mpoTokony «lIpopsiB»
npou3BoauTcs uepe3 nopt RS-232 go3moxHO, mo nokaneHOM cetm TK ¢ mpuMeHeHHeM
amantepa RS232-RS485)Ha konrakr 6 pazbema RS-232 mpu 3TOM HEOOXOAMMO TMOIATh
Hanpsokerne (+5...+15B wim 3aMKHYTh KOHTakT 6 ¢ KOHTakTOM 4 3TOro JKe pa3zbeMa.
UcnonszoBanne mopra RS-485 anajmornyno aAByM TpeaplAymiuM —pexumam. [Ipumep
oobenuHenns TK 1 ycTpoHCTB paciiupeHust B 3TOM peXHMe Mokas3aH Ha puc.12.

Homep cemu - nHomep cetu Tenemexanuku (mo ymonvanuio 0).

Homep TK - Homep KOHTpoJIIepa B ceTH TeneMexanuku (1-255).

Bpemsa nepexnwuenusn paduocmanyuu, vc - no ymomdanuto 250. YcranaBnuBaercs B
COOTBETCTBUH C THUIIOM MPUMEHAEMON PaTUOCTaHIIHH.

ol
F.ondrypauma 510 |TM->MD.U.EM;MDDEL|S->H5485

Haorep ceTi 1]
Harep TE. 11
Bpera nepeknoyeHHA paguocTaHuMK | 250 ko

OxHno «IIporokoa “MODBUS”»:

3anarorcs mapamerpbl mpotokosa MODBUS B pexume Bemomoro ycrpoiictBa (st
paboter B SCADA-<cucreme ¢ mporokonom “MODBUS”).

/¥ NMporokon "MODBUS™ H=]
Hotep yoTpoficTES B CETH “

CropocTe NopTa, God 9&00
[1apareTpRl NopTa 36T, 4eTH, 1 cTan

10



OxHo «IludpoBbie BXOALD»:

3aoanue epemenu puavmpayuu uz. (TMlnok.nyabm) — eciv yCTaHOBUTH MPU3HAK
JIOK.nyAbm, TO JUISL JAHHOTO IU(GPOBOTO BXOAAa MOXHO 33JaTh HWHIUBUAYAILHOE BpEeMs
(GuUIbTpaUK B CTPOKE 6pemMsa puabmpayuu , Ipu STOM WHULUATH3AIUS BpeMEHH (QUIBTPALIUN
C CHCTEMBI TeJIEMEXaHUKH OyJeT U3MEHSThH TOJIBKO BXOIbl, OTMEUCHHBIE Tpu3HakoM TM.

' Uneppossie Bxoam O]
DEHOBHTE NapaMETpEl I V' ABTOMATHYECKM OEHOENATE IKBMLIO cekgHay [+ I

MNpoctoTp UMPpOBDrD EXO0a Horep: | 4

ELEMA PUAETRALMM 100 ke
S81AHUE BREMEHM PHUNETPALMA M3 | (Ao,
KOHTponE Exoga THH THH zanpeweHo

KOHTpONE Exoga T TC zanpewleHo

OKHO «AHAJIOTOBbI€ BXO/IbI»:
Tun oamuuxa (0-5mMA/0-20 mA) —3amaercst TUIT JaTYMKA C COOTBETCTBYIOIIEH MIKAIOM.

i

D &HOELTE NaparETREI | ¥ AETOMATMYECKH DEHOBATE IKEMW cERIHAY ;I

Barapen 0708 B
[NpoctoTp aHANOr0BEOrD BXOGA HOMEeR: |2

THMN AETHHES 020 mé,
FHAYEHME BRO1a 00003 rrd
K.OHTpOIE EXOLE SanpeweH

OxHo «I'3Y “CnyTHUK "»:

Hueepcus xooa IICM (/JalHem) — eciii yCTaHOBUTD NMpH3HAK /l@, TO KOJI, CYNTHIBAEMBIi
¢ nexomupyroiero ycrpoiicrea [ICM, Oyner MHBEPTUPOBATHCS (HEOOXOIUMO JIi HEKOTOPBIX
TUIOB JeKoaepoB [ICM).
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T=TEY
OSHOBWTE NapardeT pel I ¥ AETOMATHYECKM OGHOENATE |K5>K-ﬂ-9'° CERYHAY ;I
MPOCKOTE M34: 241
cocToAHKe T34 HE pafoTasT
HHEEpCKA Koga MCk Ha
HOMED NEPEOrD EA003 kMack [T 1
HOMED BHO0S AATYHES HHOKOCTH 1
HOMEPD ERO0E 0ATYMES Fasa ]

BRErA B ADHEHIHA [T B cek
naysa Mekny BEAHeHHAnd [T1 120 cek
Horep TC nogTe. ekl T] 0
Gnokupoeka [ Her
Teryw i kog MCM [Hormep oTeogal 255
TEKYWEE BEPEMA Sarepa 0 rduH
CHETHMK, HMOKOCTH 0 KA ran.
CYETYME Fasa 0 M ran.
MPOCKMOTE OTEBOOA HOMEP: 1

OTECOQ, JanpeweH

OxHO «<MieHTHPUKATOPBI»:

Onucanue oo6vekma  —3anaetcs uacHTUUKaTOp 00bekTa (H00as cTpoka amuHoM 10 30
cHUMBOJI0B). HeoOs3aTenpHbIi TapameTp.

A MaenTuduka
OnuzaHye ofbekTa

=10l x|

TKycT 107 1345

CEpMIAHEIR HorMER Waoenwa |0
Bepcua M0 a1
Haotep rMogMEuEa[m 130
D moorpystm 1]

2.3Ucnoan3zoBanue TK

2.3.13anyck B padory.

[Tocne MoHTaxa curHaNBHBIX U CBs3HBIX Ienedl TK Ha 00BekTe B COOTBETCTBHH C

TpeOOBaHUAMH pasjea 2.2 MOAKIIOYUTD JKEITO-3¢CHBIN (KEeATHIN) MPOBOJ CETEBOrO Kabess K
IIMHE 3eMJIH, a ceTeBoil kabenb TK moaKiIounTh K MUTAIOIIEMY HAPSKEHHUIO.
[Tocne mpoBepku MNpaBUIBLHOCTU MOAcOeqUHEHHUs] TymOnep «CeTh» cClelyeT NepeBecTH B
nonoxenue «Bxi.». Uaaukarop "KoHTponp" 3ei1eHOro ImBeTa AOKEH KaXxAyl CEKyHAY
U3MEHATHh CBOE COCTOSIHHE, YTO TOBOPUT O HOPMAalbHOW paboTe KOHTpOJIepa M HUCIPaBHOCTU
OCHOBHBIX Y3JI0B cucTeMbl. MHaukarop “Mapkep” KpacHOro IBeTa 3a)KUIaeTcsi Ha BpeMs
Nepeaur JaHHBIX Ha YIPABISIIOIIUN KOMITBIOTEP TEIEMEXaHUKH.

WNHnnmanuszanus KOHTpPOJUIEpAa B CUCTEME TEJIEMEXAHUKH MPOMCXOAUT aBTOMATUYECKHU.
IIpu BbIXOAE Ha cBsi3b TK ¢ 3anpocoM HWHHIMATU3AIUMU TYJIbT YIPABICHUS (ITy)
MHHIMAT3UPYeT mapaMeTpsl BHemHUX neneid TK (onpenenenue ueneit TC, TUU, koxa macku
[ICM, BepxXHHEC W HIKHHE YCTaBKH aHAJIOrOBBIX BXOJOB). 3aMEHa OJHOIO KOHTPOJUICpa Ha
Jpyroi He TpeOyeT MaHuIYISALUI ¢ epenporpaMmupoBanueM BHyTpenHero [13Y (Heo6xonumo
TOJILKO 3a/1aTh HOMep ceTd 1 HoMmep TK depes ToKalbHbIN MyJIbT YIIPABICHUS).

Buumanue! TK mocraBusiercs wu3roroButeneM ¢ “OOHYJICHHBIMH®  BHYTPEHHUMH
NEPEMEHHBIMU M TNapaMeTpaMH BHEIIHMX LEMed W aBTOMAaTUYECKH BBICTABIAET 3ampoc
uHnnuanuzanuu ¢ mynsta SCADA-cucremsl. B ciyuae, ecnu mosip3oBarens B J1a00paTOPHBIX
yCIOBHSAX (M0 YCTaHOBKM Ha OOBEKTE M B3aUMOJCHCTBHS C peanbHbiM mynbTom SCADA-
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CHCTEMbBI) TMPOW3BET MOIKIIYCHHUE K MYJIbTY, TO CJCIyeT MOHHUMATh, YTO WHUIHMATH3AIHS
KOHTpoJuIepa OyJeT MpoBeIeHa MPH TIEPBOM OOMEHE, mapaMeTpbl ycraHoBieHbl, 1 TK yxe He
OyJeT aBTOMAaTUYECKH BBICTABISATH 3alpOC MHHUIMATU3ANUN MPH TOIKIIOYCHHH K PEalbHOMY
nynety SCADA-cuctemsl. s Toro, 4ro6e TK BEIMOMHMI 3ampoc HWHUIMATU3AINHA B
ABTOMATUYECKOM PEXKHUME, CIEAYyeT IO 3aBepUICHUH JTabOpaTOPHOTO BKIIOYECHUS MPOU3BECTH
copoc TK ¢ maboparoproro mympta SCADA-cucremsl. Copoc TK BO3MOXHO MpPOU3BECTH C
JIOKAIbHO20 Nyabma onepamopa WM npunyautensHo ¢ nynbra SCADA-cuctemsl, B KOTOpoi
TK Oyaer ¢ynkuuonupoBatb. B »stom ciydae TK Oyner NpoWMHUIIMATU3UPOBAH TEMHU
napaMeTpamu, KOTOpbIe OMUCaHbI B PEaTbHOM ITYJIBTE.

2.3.2CoxpaHenne u u3MeHeHue kKapThl napamerpoB TK.

B cnydae Beixona TK u3 cTpost mo kakoi-1ub0 MpUYMHE MPOU3BOIUTCS 3aMEHA Ha UCTIPABHBIN
TK ¢ npenBapuTenbHBIM 3aJJaHUEM HCXOJHBIX IMapaMeTpoB. Bo3MOXKHO XpaHEHUE KapThl
napameTpoB kaxaoro TK Ha KakoM-TH0O KOMIBIOTEPE M TTOTOM MPOCTO MEPEHOC €€ Ha HOBBIN
TK. Drta npoueaypa noapoOHO omnucaHa B JOKYMEHTAIlUU K MPOTpaMMe " JIOKAIbHblL Ny1bm
onepamopa' .

2.3.33amMeHa nporpaMMHOro odoecnedeHus.

JlokanbpHBI MyJABT ONEpaTopa IO3BOJIAET 3a CUMTAHHBIE CEKYH[Ibl, 0€3 BCKPBITHA
KOHTpOJUIepa, OOHOBUTH BEpPCHIO Tporpammuoro obecredenus (MeHwo Cepsuc, 3acpysumbo
npoepammy). HoBas mporpamma 3arpyxkaercss depe3 nopr RS232,3amaBaeMbie mapameTpel
aBTOMaTu4ecku neperpysxkarrca B TK.

2.3.4Pa6ora TK B coctaBe SCADA «Tejieckon+» B kauecTBe KOHTpoJLiepa I'3Y.
Pa6ora TK B coctae SCADA «Teneckon+» B KauecTBe KoHTposutepa I'3Y moapobHo
U3JI0KCHAa B ONHMCAaHUM COOTBETCTBYIOIIETO IMPOTPAMMHOTO MOIYJSI CHCTEMBI «TenecKom+».
Kpatkoe onucanue npuseaeHo B [Ipunoxenun 2.

3. TpancnopTupoBaHue U XpaHeHUe
VYcnoBusi TPaHCHOPTUPOBAHUS M XPAaHEHWS B YACTH BO3JACHCTBHS KIMMAaTHYECKHX
(axTOpPOB BHEIIHEH Cpebl JOJKHBI COOTBETCTBOBATH ycnoBusiM rpymmsl 3 mo 'OCT 15150npu
temriepatype munyc 50°C mo +50°C.
B nomemiennu He AOMKHO OBITH MBUTH, TAPOB KUCIOT U IIETIOYEH, arpeCCUBHBIX ra30B U
JPYTUX BPEIHBIX IPUMeceii, BRI3BIBAIONINX KOPPO3HIO M3/EINH.
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IIpunoxenune 1 Onucanue nporoxkoaa MODBUS npasa TK-84M1

Jns oOmena wuHpopManuel KOHTpoJulepa C BEPXHMM YPOBHEM TEJIEMEXaHHUKHU IIO0
npotokory MODBUS ucnions3yercs mopt RS-485¢ ranpBaHndeckoit pa3BsA3Koi, TO3BOJISIOIINN
MPOU3BOANTE OOBenuHEeHHEe a0 32 ycTpoicTB Ha juHuU uHOM a0 1500 m. KonTtpomiep
sBisieTcs SlaveycrpoiicTBoM, 0TBEYarOIIMM Ha KOMAHJbI C COOTBETCTBYIOIIMM €My HOMEPOM.
®opmar komaHja cootBercTByeT onucanuro MODICON MODBUS, nns  koHTposepa
NOJJIepXKUBaeTCs  TONbKO  pexkuM  RTU-mode, mmpokoBemarenbHbli — peXUM — HE
MOJIICP/KUBACTCS.

1.HacTpoiika napaMeTpoB NPOTOKOJIA.

Hacrtpoiika mapameTpoB MpOTOKOJIA NPOU3BOJUTCS 4epe3 JIOKAIBbHBINA IyJIBT Oleparopa B
okHe «apoTokos MODBUS».

Heo6xoaumo 3anaTh:

-koH(uryparuio mopros (MODBUS<->RS485);

-HOMep ycTpoiicTsa B cetH (1-255);

-cKOpocTh 00MeHa, 601 (1200-19200);

-napametpsl nopta (detH. Bxi/otkn, 1/2 cromn 6ur).

2. Onucanue perucTposB.
2.1 JIuckpeTHblie BHIXOBbI.
Urtenue TUCKPETHBIX BbIX010B npousBoautcs komanaon 01 (Read Output Status)

Howmep BrIxona

aZipec BbIXOJIa

Ha3Ha4YCHUC

1-4

0-3

Buyrpennee ynpasnenne 1-4

9-72

8-71

Buemnee ynpasienue 1-64

VYcraHoBKa JHUCKPETHOro BhIxoma mpousBoaurcs komanmoir 05 (Force Single Coil)
YCTaHOBKa BbIXO/Ja B 1 COCTOAHHUC COOTBGTCTByeT 3aMKHYTBIM KOHTAaKTaM pene BbBIXO/4a. ECJII/I B
KOMaHJIe TpH 3anucu eauHu4YHoro 3HadeHus mociie FF maer 00, To Beixox OymeT BKIIOUYEH
IIOCTOSIHHO, €CJIN HE OO,TO BbIXO/J BKJIFOUUTCS HA 1AHHOC KOJIMYECTBO ceKsz[ 1 OTKJIFOUYUTCHI.

2.2 IluckpeTHbIe BXO/bI.
YreHune TUCKPETHBIX BX0J0B mpou3Boautcs komanaoi 02 (Read Input Status)

Howmep Bxona

ajZipec BXxoja

Ha3Ha4YCHUC

1001-1064

0-63

BHYTp.1Hp.Bxopl 1-64 (03amkHyT, 1pa3oMKHYT)

1065-1128

64-127

BHEIIH.IU}p.BX0oabl 65-128 (O3amkuyT, 1-
Pa30MKHYT)

2.3PerucTpsbl ycTaBok u napamerpoB oobekTa (Holding Register).
Yrenne peructpos mpoussoautcs komanaoit 03 (Read Holding Register)

Howmep per aJpeC perucTpa HAa3HAYCHHE
40001* 0 mit.0aiit=nenb(1-31), cr.0aiiT=mecsii(1-12)
40002* 1 mit.6aiit=ros(0-99), cr.6atit=4ac(0-23)
40003* 2 mit.6aiit=MuH(0-59), cr.6aiiT=cex(0-59)
40065-40128* 64-127 nepuof cueta BHYTp. TUP 1-64, Mun
(3amuck 3Hauenust 0000hBBI3BIBacT COPOC CUCTUYMKOB
BHyTpeHHUX TP 1-64u ycTaHaBIMBACT MEPHO CUETA
FFFFh —semosssercst B 06X0/1 3aIUTH PETHCTPOB)
40129-40192* 128-191 nepuof cueta BHemH. TUP 65-128 mun
40193-40256* 192-255 npuBsi3ka BpeMenu cuyera BHyTp. TUP 1-64,mun
40257-40320* 256-319 MpHBsI3Ka BpeMeHH cuera BHelnH. TP 65-128 mun
40321-40384* 320-383 Bpewms ¢unsrpanuu Baytp.DI 1-64,MC

14




40501 500 CTaTyC yCTPOMCTBA:

O-nopmaiibHas paboTa

1-6511 "X0MOMHBINA" pecTapT

2-0b11 "Temnblii" pectapt

[Tocne "xomomuoro" pecrapra HEOOXOAMMO MMPOBEPUTH
BCE YCTAHOBKHU Ha KOPPEKTHOCTH M 3aIIMCATh B JIAHHBIH
peructp 3HaueHue 0.

49999 9998 PETHCTP 3aIIUThI TAMSTH:
1000 decimabamura cHsTa,
JPyroe 3Ha4CHHUE-3alIuTa YCTAHOBICHA

3anuck B peructpbl npousBoautcs komanpoin 06 (Preset Single Registery komanmoii
16 (10 hex) (Preset Multiple Regs)

3anuce perucTpoB, OTMEUYCHHBIX *, BO3MOXKHA TOJIBKO MPH 3HaYeHHH peructpa 49999 =
1000(dec).ITocne 3amucyu B 3TH PETHCTPHI PEKOMEHAYETCS YCTAHOBHTD 3alUTY MaMSATH IyTEM
3anucu B peructp 49999mo6oro 3nauenus, kpome 1000(dec).

Bce peructpsl, eciau He yKazaHo, HMEIOT TUI UNsigned integer.

IIpu ycraHOBKe naThI-BpeMEHH IepBbIMH 3amnuchiBatoTcs peructpsl 40001-40002u
toiapko morom 40003, mpu 3TOM MPOUCXOAUT 3alUCh B CHUCTEMHBIE 4Yachl. (MOKHO B OJHOM
KOMaHjie ipornucars cpasy Bce 3 peructpa 40001-40003)

2.4 Peructpsl n3MepsieMbIX NapamMeTpoBodbekTa (Input Register).
Yrenue peructpos npousoautcs komanaon 04 (Read Input Register)

Howmep per aJipec perucTpa Ha3nauenue

30001-30032 0-31 3HaueHHUsI BHYTp.aHAIOTOBBIX KaHanoB 1-32, €.m.p),
npuBeAeHo K 16 paspsaam

30033-30064 32-63 3Ha4eHNsI BHEIIH.aHAJIOTOBBIX KaHaioB 33-64, €.M.p),
npuBeneHo K 16 paspsaam

30065-30192 64-191 TeKyiiee 3HaueHne cuerynka BHyTp. TUP 1-64 3a
Tekymuit 3amep, um*2 (long int)

30193-30320 192-319 TeKyliee 3HaueHue cuerunka BHemH. TUP 65-128 3a
Texynmit 3amep, um*2 (long int)

30321-30448 320-447 | 3nauyenue cuerunka BHyTp. TUP 1-64 3amepunon cuera,

um*2 (peructpsl 40065-40128) (long int)
crapmwmii 6aiiT cueTunka=00 — 3HAYEHUEHEAOCTOBEPHO
crapmuii 0aiT cuetunka =FF — 3HaueHne J0cTOBEPHO

30449-30576 448-575 3HaueHue cueTurka BHeIH. TP 65-128 3anepuos cuera,
um*2 (peructper 40129-40192) (long int)

crapmwii 6aiiT cueTunka=00 — 3HAYEHUEHEAOCTOBEPHO
crapmuid 0aiT cuetunka =FF — 3HaueHnejocToBEpHO

30577-30640 576-639 | xoawy. MuH. OT Hayana cuera BHyTp. TUP 1-64 3a
TEKYIIUHI 3aMep, MHH.

30641-30704 640-703 KOJIMY. MUH. OT Hayaja cueta BHenH. TUP 65-128 3a
TEKyIIUH 3aMep, MUH.

30705-30706 704-705 | xommu.mun.ot 00:00:00 01.01.2000 (long int)

30802-30803 801-802 | cepuiinbiii HoMep koHTposLTepa (long int)

30804 803 Homep Bepcun(min),Moaudukarmu(cr)
30901-30930 900-929 ormcanne obbekra (Char, format C)

3anuch B 3TU PErUCTPHl HEBO3MOKHA. Bce perucTphl, eciim He yKa3aHo, HMEIoT Tur unsigned
integer.
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[Mpunoxenne 2 Padora TK B coctaBe SCADA «Teneckomn+» B kadecTBe KoHTposuiepa ['3Y

1. Onucanne TK mis padotsl B coctae SCADA «Teneckomn+».

3anmyctute nporpammy AnMHUHHCTpatopa cucTeMbl. ONMIINTE KOHTPOJUIEP, KOTOPBIN
Oynmer monnepkuBaTh paboTy ycrtaHoBku. Ompenenute Habop cioBaps B Kiaccuduxatope
nporpaMMbl. ONUIIUTE BCE NATYMKU COCTOSHUHM paboThl Mex(doHAa. YCTaHOBHTE Kypcop B
criicke koHTposuiepoB Ha TK.

Haxwmure kHonky Koppexkyusa. Onpenenure napamerpsl TK, Haxxmute kHonky /anee.
B mone “Umsa daiina moarpy3ku” omnpenenute Gaia MOATPY3KH Koja st moaaepxkku 13V,
€CIIM 3TO HEOOXOIMMO.

[Ipumeuanue. [lo ymomyanuio Bce KoHTposuiepbl Bcex Bepcuil IIII3Y momnmepxkuBaroT
paboTy ycTaHOBKH M3HaAYaIbHO, 0e3 nmoarpys3ku (aitnos. B To jxe Bpems oTAenabHbIE JOPadOTKH,
C/CIIaHHBIC TI0JI KOHKPETHBIN 3aKa3, MOTYT MOTpeOoBaTh MOATpy3kH Koaa st ['3Y.

Ho6asnenue TK |

Bpera Mepeknoyeqia 550
PaguaCraHumu [ma] I

Bpetaa Opetesra TC |2EIIJ
[me]

Bpera Opedesra THM |2EIIJ
(e

Bpera Dpedesra THF |2EIEI

[mc]

B petaq P HAETpaumK
THTA (me) [200

—MraA palina nogrpysk,

253 S S S S

# Bl_gzuZ. cod
JofSagTE
M ZEHTE
¥ Hpanire
X O1raena ﬁ Hazan @ ok,

[Tocie BHECEHUST KOPPEKTUPOBOK HaXkmuTe KiaBumry “OK”.

Haxxmute xHOmKy /[ob6asums necmanoapmmuoe ycmpoticmeo. B crnucke HecTaHIapTHBIX
ycTpoicTB yKkaxkute ['pynnoBas 3amMmepHasi Y CTaHOBKa.

Ha skpan BeiBouTCS (hopMa onucanus napaMeTpoB YCTaHOBKU

16



+[f I'pyNoBan 3aMepHan ¥CTaHOBKa ﬂ

rk.aaccubukaTop |
MpeLnpHATHE | I'I.J]DMHF j MecToposneHHeE |1.L|.,[lH r-2 j
Tun offeekTa I'l.Kgu:T j Homep ofeekTta : |453
Tun arperata : I'I.I'SH j Hotep arperara I'I
 Coofiw eHMA
Kog crEamHHE ; I'I.Qmw:. 3 j Kog eocTosHMA : |14 OTEOLOE j
H T s 1 Aeap. TH |0 O
| aep Tamymp. M- 1 B Aeap. T4 [0 ND NO ND NO ND
Horep exona and mn. paspaga koga NCK |60
| o B S\
| Horep exona ana sarepa no kMakocTH | |5 E _ }
| Horep BXo0a 4nA zarepa no rasy IEI 1] Ll
| BpetA BEADYEHKA rQpONpHENLa, ek, | I?‘ @
| BpetdA cTagHnMEaumM9, cek I'I a0 @ HO NO NO NO NO
x OTtrieHa | e K.onMpoE&aTE onMcaHKWe J ok

Onpenenure mons Knaccupukatopa BbeIOOpoM  cTpok u3 cioBaps Kiaccudukaropa,
napaMeTpsl HUCIHOJb3YEMBIX JAaTYMKOB YCTAaHOBKM, MeCTa MX NOJKIIOUEHHUS, BpEMEHa
nepekmtouenni [1IK. Onpenenure xommuectBo oTBoZ0B ['3Y, HOMEp BBIXOAa TeENCyNpaBICHUS
TK nns pabotsl ¢ I'TI, Homep nudposoro Bxoaa ¢ garuukom cocrostuus ['Tl, Homepa BX00B 1uis
cunthiBanusi koma IICM, Bpemena BkmrodeHust [T, Bpems crabwimsainuu, HOMEp BXoda s
U3MEPEHUs KUIKOCTH, U , €CII He0OX0IMMO, Ta3a.

2. Oncanue mapaMeTpoB CKBOKUH
HeonucanHple CKBOXXHWHBI OTOOpa)karoTCsi Ha (opMe KpacHBIM I[BETOM, OIHMCAHHBIC —
3esieHbIM. [[71s onMcaHus Uiy KOPPEeKIUH MapaMeTpOoB CKBRXKUHBI HAXKMHUTE KJIABHILY MBIIIH Ha

KHOIIKC C HOMCPOM CKBa>XUHBI.
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+ff CkeamHa (1 oTEDA) ' x|

Bperiena 1 coofweHKa | Arperar I Dedur I

Bperia sarepa: 120 ‘Epemn KOPPEK LM | I'ID ZI

EnL1HMLAE HEHEREHMA | IME'\::HTKH

B perda yonokoeHMua ;

AMHokocTE [as

|1EI EI
Koagg. 1: I'I EI Koagg. 1: I'I EI
Koagpg, 2 |1EI ZI Foagg, 2 |1 ZI

—K.nacocKpuEaTop
Haomep arperara ; I?ES &
Tun arperara : I'I.FSH j

TN cooSWweHMa ;
Jatiep Mo KHOKOCTH ; |1.|:!H€HD. 13

Lef L

Jariep no razy IS.EJraaa CYT Fa3

[T Dnpegenirs Boe CRESMMHE] MO ETHM SHAHEHHAR
[T 3afnokMpoEaTE CREa%MHY

X Otraena | " OK

E—L Hoanume & KopaHHY | e K.opsmHa |

Jns KakIoM CKBaKMHBI OMPEACIAIOTCS BpeMs 3aMepa , BpeMs Koppekiuu ( eciau B
TEYEHUH BpPEMEHU KOppeKUMH He OyleT HamoJHEHUsS MEpPHOW €MKOCTH, KOHTpOILIep
nepexsarount ['TI s 3aMepa clieayroniell CKBaKUHBI), SAUMHUIIA U3MEPEHUS, BPEMsT YCTIOKOCHHS
( 10 UCTEYEeHHUST ITOTO BPEMEHM MMITYJIbCHI HA BXOJIE 3aMepa JKUJKOCTU M ra3a He CUUTAIOTCH),
K03 (UIMEHTHI TepecueTa UMITYJILCOB B 00beM kak ortHomreHne K1 / K2 ( mporpamma
ABTOMATUYECKM TME€PEBOJUT 3aMep Ha CYTOYHBIH, MO3TOMY KOI(D(PUIMEHTH ONUCHIBAIOT
NIacIIOPTHBIC IaHHBIC YCTAHOBKHU 0€3 ydeTa BpEMEHHU 3amMepa), FeOJIOTUUECKUI HOMEp CKBAKUHBI,
THUII arperara, TUIIbl COOOILIECHU.

Otmetka B none 3ab10Kuposams cK8adx*CuHy TMO3BOISET BPEMEHHO MCKIIIOYUTH CKBAKUHY
u3 3amepsieMbix. KHonka Kopsuna 1O3BOJIIET BHECTH IapaMETpbl paHEe OMMCAaHHOM M 3aTeM
yIaJEHHOW B KOpP3MHY CKB&)XMHBl. YJAJIUTh OIUCAaHHYIO CKBOXHHY B KOP3MHY MOXHO
Ha)kKaTHeM KHOIKU Yoanums 6 Kop3uHy.

Ha crpanune Arperar ompenensercss HOMEpP BXoJa paboTOCHOCOOHOCTH HACOCHOTO
000Opy/IOBaHus, pa3pelicHHE Ha €ro KCIOoJb30BaHHE MpH 3amepe( MEepexo] K CIeAyroIeH
CKBa)XMHE NPH OCTAHOBE), NPOLIEHT BPEMEHH Ha 3aMepe, MpH MPEBBIIICHUN KOTOPOTO 3aMep B
b/l 3aHOCHTCS € TPU3HAKOM JOCTOBEPHOCTH, HHAYE — C IPU3HAKOM HEJOCTOBEPHOCTH.
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+ff CkeamsHa 783 6 {1 oTB0A) x|

BpereHa v contiweHus  Arperar I Dedur I

T ArpEraT
K.oHTponeHell TC ; |2 _|

v [1poM3EAMTE CRAEHEHWE ASHCTEYMILE D foHaa o TE
W pPaSpELEHHOND HOMEPS OTEOLA

Tun arperata
[ana orodpaxeHda g [.0): ILIJFH j

OnMcaHue arperara: IED

[pOUEHT OT BREMEHM SaMERS, NpM KOTOROM SakED CYHTATE
AOCTOEEQHEIR :

) 66%

[T Dnpegenirs Boe CRESMMHE] MO ETHM SHAHEHHAR
[T 3afnokMpoEaTE CREa%MHY

X Otraena | " OK

E—L Hoanume & KopaHHY | e K.opsmHa |

Crpanuna /[ebum TO3BOJIIET ONPEACTUTh YCTAHOBIEHHBIA ACOUT CKBaXUHBI, MpEAeI
OTKJIOHEHHUSI OT Je0uTa, MpU MPEBBILICHMH KOTOPOrO 3aMep CUMUTAETCS HEIOCTOBEPHBIM,
JICHCTBUS TIPU TOJIYYCHUH HEIOCTOBEPHOTO 3aMepa, BpeMeHa paboThI/TPOCTOs MEPHOANYCCKH

paboTaroNIMX CKBAYKHH.

19



+ff CkeamsHa 783 6 {1 oTB0A) x|

BperdeHa 1 DDDﬁLI.I,EHHﬂI Arperar  Hedur |

¥ Funerpauma getura
—Hedu

NeftuT B KU, . |BEI Eﬂ

|-||:IE..IJ.E.I'I OTENOHEHIMA )I 50%

~Tpu BelXOAE 33 NpEdes ;

{* CoXpaHATh Samep © NPMEHEKOM HEQOCTOEEpHOCTI

i~ He coxpansaTe samep

HeduT B TOHHEX | |?EI (%]

p MepHogHyeckan CKEa#KKHHA

Bperdn padoTel [FHH]; |1 a

&l

Bperdn npocTon [ruH]: |3EIE|

[T Dnpegenirs Boe CRESMMHE] MO ETHM SHAHEHHAR
[T 3afnokMpoEaTE CREa%MHY

X Otraena | " OK

E—L Hoanume & KopaHHY | e K.opsmHa |

3.Ynanenue cKBaxKuH.

Jlns ynajeHusi CKBaXXHMHbI U3 pabOThI JOCTATOYHO HaXKaTh Ha KHOIKE C HOMEPOM OTBOJA
knaBumy Mbimd. WMms knonku NO moarBepkiaeT HCKIIOYEHUE CKBAXKHUHBI M3  PaOOTHI

YCTaHOBKH.

[Ipu nemMoHTa)XKe CKBaKUHBI KHOTIKOH Yoanums 6 kop3uny CKBaXMHA NEPEHOCUTCS B KOP3HHY,
IIPU 3TOM JJIsl Hee BO3MOXKHO nenarh BbIOOpkH B BJI. [lpu ynaneHun CKkBaXKHHBI U3 KOP3HUHBI
OIMCaHUE CKBA)XMHBl YHUYTOXAETCA OKOHYATENBHO,

HCBO3MOKHHI.

u BblOOpku u3 bBJl craHoBsTCA

4. Immopt napaMeTpoB CKBayKUH 13 Tadmui Excel
Bribepure nmyHkT MeHI0o AamuHucTtpatopa “Hactpoiika” - “I'3Y” - “HMnopt naHHBIX U3

Excel”.
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#F UnopTt paHHbix w3 Excel

Faiin  MrnopT gaHHER

IS[=] E3

X == smm <[] =

[apardeTpkl CEESHMH ; M rNopTHpYErBIE NapatET PR |

CyTouHBIG 0EGHT #41E0CTH (3]
CyToyHEIR GetHT Hed T [T]
QrMcaHWA arperaroe

Hara zanycka

Iara ocTaHoBE M

MpruMHa OCTaHOEKM
[poueHTHOE Cogep#aHHe B0kl
H K]

BypdepHoe gaeneH1e
J&TpYSHOE 0aENEHHE

Huaraetp HET

CnytiHa cnycka Hacoca

i

Otkpoiite EXcelaiin, comepkamuii nHGOPMALIHIO 1O CKBaXKMHAM, HCIIONB3YS MYHKT
merto “@aitn” — “OtkpeiTh”. JoxkauTtech 3arpy3ku (aiina, mpu OGOJBIIOM pa3Mepe TaOJUIbI

OTIEpAIHsI MOKET OBITh IOCTATOYHO JJTUTEIHHOM.
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#F UnopTt paHHbix w3 Excel H=] &
Faiin  MrnopT gaHHER

X == smm <[] =

[apateTpbl CRESAMH ; MrNOpTHpYErBIE NapatETpbl |
CyTouHBIG 0EGHT #41E0CTH (3] OnucanuAa arperartos; CTonGen onpegeneH
CyToyHEIN LEfWT HEdTH [T) Jara sanycka

0 nMCaHKWA arperaroe

Iara ocTaHoBE M

[pK4YMHE DCTAHOBKM
MpoueHTHO: Conep#aHHe B0kl
H K]

BuypdepHoe gaEneHHe
J&TpYSHOE 0aENEHHE
Huaraetp HET

["nyfiHa cnycka Hacoca

HDME‘FI& GEBaAHHH I Iﬁ | I e I

1 2 3 4 a

LLaHr-2
MecToposgeHde CaMoTnopokoe
E4F 2458, BopoHea 01.01.2000 366 MageHuHe
1B0F 5337 | 3UHME-EO-1T00 03.04.2000 458 OcT We-3a
162F 234 3UHME-126-1200 03042000 1] ManeHHe
1050F 46 HCH 2E-44 002000 23 Crafi
15674 217 el 1000 20081339

19654 221 3UHREA-400-350

_ 19655 a7 BopoHka 20.058.1333
< |

15636 217 BUHRME-125-1200
1RRAR RPR FPronmdka 105 194949

== -]

Mer ﬂrnllrf
»

||.|.|.E.I1KHHTE 2 paza Ha cTonfUe LATH Sanycka arperaToe... 4
“

—
[[{enkHUTE KHOIKY 5_—| , @ 3aTeM JIBa pa3a Ha CToJOLe, COJACpPKALIMM TeOJOTHUECKUI
HOMEp CKBa)XKMHBI B Ta0IHUIEe. 3ar0I0BOK CTOJIOIA MOJACBETUTCS XKEATHIM I[BETOM. DTO 03HAYaeT,
YTO MPHU UMIIOPTE JAaHHBIX HOMEpa OYAYT CUMTHIBATHCA U3 ATOTO CTOJIONA.

[llenkHUTE KHOMKY !, a 3aTeM JIBa pa3a Ha HA4YaJIbHOW CTPOKE, C KOTOPOMl HAYMHAIOTCA
JaHHBIE MO0 CKBAaXXMHAM. 3aroJIOBOK CTPOKH IMOACBETUTCS 3€JIEHBIM LIBETOM. JTO O3HAYaeT, YTo
IPY UMIIOPTE JaHHBIX CKBAYKUHBI OYIyT CUUTHIBATHCS C 3TOU CTPOKH.

[llenkHUTE KHOMIKY !, a 3areM JBa pa3a Ha KOHEYHOW CTPOKE, Ha  KOTOpOH
3aKaHYNBAKOTCsA JAaHHBIC 110 CKBAXHMHAM.
Hanee u3 crucka napameTpoB(“[TapameTpsl CKBakHH"), 3KCIIOPT KOTOPBIX BO3MOXKEH H3

Excel, BeiGepuTe HeOOXOMMMBIC TTyTEM BBIICICHHS HX B CIIICKE M HAXaTHs KHOMOK €, % . Ilpu
n00aBIIEHUH TTapaMeTpa U3 CIMCKa JOCTYMHBIX B “VIMIopTupyemble mapaMeTphl’, OH OKpAIIEH B
KpacHbIM 1BET. DTO 03HAYaeT 4TO JAHHBIM MapaMeTp OyAeT UMIIOPTUPOBATHCS U3 TaOJIMIbI, HO
II0Ka HE OIpEeeIieH CTOJIOeLl, KOTOPBIA ero coaepKuT. YToOBI ONpenesnTh CTON0CI, ETKHUTE 2
pasza Ha KOHKPETHOM TapameTpe B crucke “MmmopTtupyemsbie mapameTpsl’, a 3aTeM emie 2 pasza
Ha cTosOI1Ee, coAepKalIiM ero 3HadeHus. [locie 3Toro 3arosoBoK cToJIONA MOACBETUTCS CHHUM
IIBETOM, B HETO 3aHECETCS Ha3BaHWE IapamMeTpa, a B crnucke “MMmopTupyemble mapamerpsl’ —
€ro UMs IIOJICBETUTCS 3€JIEHBIM IIBETOM U f00aButcs ppasa “Cronbder onpeneneH”.

[Tocne Toro kak OyneT ompeiesieHbl CTOJOLBI BCEX MapaMeTpOB HAXKMUTE KHOIKY @I
YTOOBI HAYATh UMITOPT JAHHBIX.

IIPUMEYAHUE :Ilposepsitime npasuibHOCMb onpeoenenuss 6cex Cmoioyos. 3auacmyro
9MO CMAHOBUMCA NPUYUHOU HeyOauHo2o umnopma OauHvix. Taxoce credyem ciedums 3a
Koppexmuocmpio 3anoanenust Excelmaobnuyor.
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JmuTensHOCTh Mpoliecca UMITOpTa JaHHBIX 3aBHCUT OT TaKUX (DAKTOPOB KakK KOJIUYECTBO
ONMCAHHBIX CKB&XHH, pa3Mep TaOMUIBI U OT CKOpPOCTH KommbioTepa. Ilocie 3aBepuieHus
Ipolecca BBIBEETCS OKHO, COAEpKAIlee PE3yIbTaThl.

s CoofimeHun M=l E3
Ewcel : Cywrana ckeawmHa 64P. B cvcTere He HallgeHa |
Excel: Cyurana ceeaxuHa 160F. B cucTeme He HatineHa |
[Excel: Cuvmana ckeamuna 162P. B cucTere He HafgeHa |
Excel : Cywrana creaisna 1050, B cucTeme He Halfipena !
Excel: CyuraHa ckBaxuHa 15674, B cucTeme He HaligeHa |
Excel: Cywrana ckEakuHa 19684, Hatinena va TE-8 M349-1 Oreon-5
15684 - ; Arperar : AUHMEBA-400-350
Excel : Cyurada ckgaxuHa 15685, B cucTeme He HaligeHa |
Havano ofHoeneHuaA IMITSEWY.
Crea#ina 1111 ofHoEneHa.
Crea#iHa 433171 ofHOENEHA.
CrpatiHa 43312 oGHoBNEHA.
Crea#uHa 43335 afHoBneHa.
Crea#Ha 43334 ofHoENEHA.
5 Coobmenus or TK.
[Tpu padote ¢ I'3Y TK BeImaer ciaemyromue TMarHOCTHIECKUE KOIBI:
Kon CoOrITHE [TpuyrHa BeI1aYU COOOIIICHUS
CoObITHs
0 HopmanbsHoe 3aBepiieHne [Ipy  HOpMaJIBHOM  3aBEpPUICHUH  TOHMCKA
CKBA’)KMHBI, MMOCTAHOBKC CKBaXMHBI Ha 3aMcEp,
Ha4daJi€ CcY€Ta 110 CKBAXXMHC 3aBCPUICHUHA CUCTA.
1 [TepemenHbIl KOI Heynaunas omepauusi moWcka CKBa)KMHBI, KOJI
[ICM wmensncs Bo Bpems nepexiatodeHuit I,
CYUTAHHBIN KOO CKBAXHUHBI HE COOTBECTCTBOBAJI
0KHJAEMOMY
2 ITocTOSIHHEIN KOO Heynaunas onepanus morcka CKBaKHHBI MOCIIE
3 nmonbiTok, ko [ICM He MeHsnCs BO Bpems
nepextoueHuii ['T1
3 BmemaTenbcTBO oneparopa PyuHoe nepekiroueHue 0TBoja Ha 00bEKTe
4 Hynesoii 3amep Het umMnynbCoB Ha CHETHOM BXOJI€
S I"a30BbIii (hakTOp HE B HOpME CKBa)XHOCTh UMIIYJICOB BBIIIE HOPMBbI
6 HyneBas wmacka pa3pemeHHbIx | HempaBuibHO omnucaHHas yCTaHOBKa- HET HU
KOJIOB OIHOM PpAa3pELICHHONW I 3aMepa CKBAKUHBI
Npd  VHULMAIM3AUMM  WIW  HU  OJIHOU
paboTarolieil B mpoiecce NepeKIFoUeHusI.
7 KBuranuus 0 3anpoce | OTBET BbIJIaH MO OMPOCY ONEepaTopa CUCTEMBI
OIIepaToOpoOM
8 Her TCI'TI He paGoraer maT4Mk COCTOSIHUS BKJIIOUYCHHS
I'TI.
9 OTtkiaroueHue HacocHoro | Bo Bpemst 3amepa nmpoun3o1ien 0cTaHOB Hacoca.
000opyIoBaHUS
10 HEKOPPEKTHBIN Ne CKBayKUHBI Kon ckBakuHBI HyJ€BOM WM IPEBBILIACT
YUCIIO  OTBOAOB  yCcTaHOBKM uimu  [3Y
3a0i0KupoBaHa Ha HEPa3pELICHHOM OTBOJIE
CKBAXUHBI
11 uaet nepexiatoueHue ['3Y HeBo3moxknocts Bblmaun  koaa [ICM  mpu
OIPOCE ONEPATOPOM- HJICT MEPEKIIOUEHUE, KO
HCU3BCCTCH
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12 (daza nepexroueHus [ 3Y Havano ¢ha3sl nepexiitoueHmst

13 ¢aza ycrokoeHHs Hauano ¢a3sl ycriokoenus

14 (haza KOppeKIun Hauvano ¢ha3sr koppekmun

15 ¢aza cuera Hauano ¢a3a cueta

16 CkBakrHa yxe CTOUT Ha 3amepe | [lombiTka BHEOUYEpeTHOTO NEPEKIIOUEHUs Ha
CKBaXXHHY, YK€ CTOSIIIIYIO Ha 3amepe.

17 B ocranoske ( Beikimrouen DI[H ) | [TombiTka BHEOYEPEAHOTO IMEPEKIIOUECHUS Ha
CKBA’)KMHY C BBIKJIFOUCHHBIM HACOCOM

18 CkBaKuHa HE OIUCaHa [lombiTKa BHEOYEPEIHOTO TEPEKIIOYCHHUS Ha
HEOMHCAHHYIO CKBAXKHUHY

PaGoTa ¢ ycTanoBkoii npekpariaercs, korna TK BeimaeT Kosl

1,8, 10 —-6e3ycnoBHO;

2, ecii KOJ OTBOJA, C KOTOPOrO0 HEBO3MOXHO IEPEKITIOYEeHHEe, HE OTHOCHTCI K Habopy

pa3pelLIEHHBIX;

6, eciii BCE HACOCHOE 000PYTI0BAaHUE OCTAHOBJICHO.
3HadeHus KoA0B 3aBepuieHus B b/|, 3anucreiBaemMbie cepBEPOM CHUCTEM

Kon CoObITHE [TprurHa BeIIAYH COOOIICHHUS
CobbITust

20 Bueouepennoii 3amep I1o 3ampocy oneparopa CUCTEMBI
19 Nannmanuzanus ITo 3ampocy oneparopa CUCTEMBI
21 biiokupoBka I1o 3ampocy oneparopa CUCTEMBI

3HaueHusl KOJOB JIOCTOBEPHOCTH, 3amuchiBaeMble cepepoM [3Y  cucremsl

(3HavyeHus

KOJIOB JTIOCTYITHBI IpH Kcnosib3oBanuu cucremHon nepemerHoir CORRECTVALUEBR makpocax

noxyuenus uadopmanuu ot ['3Y):

Kon CoOriTHE [TpuynHa BeIIaYN COOOIICHUS

CoObITHS

0 Hopmanbhblii 3amep ITo oxoHuanuu 3amepa

3 3amep HeIOCTOBEpeH Mo BpeMeHM | [Ipu mepekiroueHuu OTBOJA ONEepaTopoM HIIN

3aMmepa 0 KOMaHJE NEepPeKJIIoUeHus: ¢ pabouyux MecT

CHCTEMBI

4 3amep HeIOCTOBEpEH MO JeOUTy HecootBercTBue 3aMmepa 0KHUJJAEMOMY
pacyeTHOMY JeOHTY.
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Pazbem «BBoag 1»

Ne O6o3nauenue | Hasmauenue

1 D1 Iudposoii Bxog D1
2 D2 Ludposoii Bxog D2
3 D3 Iudposoii Bxog D3
4 D4 Ludposoii Bxox D4
5 D5 Iudposoii Bxog D5
6 D6 Ludposoii Bxog D6
7 D7 Ludposoii Bxog D7
8 D8 ITudposoii Bxog D8
9 Gl O6mmii D1-D8

10 D9 ITudposoii Bxog D9
11 D10 Ludposoii Bxox D10
12 D11 Iu¢posoii Bxog D11
13 D12 Iu¢posoii Bxog D12
14 D13 Iudposoii Bxox D13
15 D14 udposoii Bxox D14
16 D15 Iudposoii Bxox D15
17 D16 ITudposoii Bxog D16
18 G2 O6mmii D9-D16

19 D17 Iudposoii Bxox D17
20 D18 ITudposoii Bxog D18
21 D19 Iudposoii Bxox D19
22 D20 ITudposoii Bxog D20
23 D21 Ludposoii Bxox D21
24 D22 Iudposoii Bxox D22
25 D23 ITudposoii Bxog D23
26 D24 Ludposoii Bxon D24
27 G3 O6uwmit D17-D24

28 D25 Ludposoii Bxox D25
29 D26 ITudposoii Bxoq D26
30 D27 ITudposoii Bxog D27
31 D28 Iudposoii Bxon D28
32 D29 ITudposoii Bxog D29
33 D30 Iudposoii Bxox D30
34 D31 Iu¢posoii Bxog D31
35 D32 Ludposoii Bxox D32
36 G4 O6mmii D25-D32

37 +12V +12V

38 -12V -12V

39 Al Amnarnorossiii Bxox 1
40 AGND O6mmii A1-A2

41 A2 AHAaIOroBsIi BX0a 2
42 A3 AHaoroBsIi Bxox 3
43 AGND O6mmii A3-A4

44 A4 Amnanorossiii Bxox 4
45 A5 Anasorosslii Bxoq 5
46 AGND O6uwmit A5-A6

47 A6 AHaorosslit Bxox 6
48 A7 Anasorosslii Bxon 7
49 AGND O6uwmit A7-A8

50 A8 Anasorosslii Bxon 8
51 A9 Amnanorossiii Bxox 9
52 AGND O6mmii A9-A10

53 Al10 Amnaorosslii Bxox 10
54 All Amnarnorossriii Bxox 11
55 AGND O6mmii A11-A12

56 Al2 Amnarnorossiii Bxox 12
57 Al13 Anasorosslii Bxon 13
58 AGND O6umit A13-A14

59 Al4 Amnarnorossiii Bxox 14
60 Al15 Amnaorosslii Bxoq 15
61 AGND O6mmit A15-A16

62 Al6 Amnasorosslii Bxoq 16

Puc. 2 HaznauyeHnue BoIB00B pa3seMoB «<BBO/I1» u BBO/2» TK
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Pazbem «BBoj 2»

Ob6o3nauenne | Hasmauenue

1 D33 ITudposoii Bxoq D33
2 D34 Iudposoii Bxox D34
3 D35 ITudposoii Bxog D35
4 D36 Iudposoii Bxox D36
5 D37 ITu¢posoii Bxog D37
6 D38 Ludposoii Bxoq D38
7 D39 Iudposoii Bxox D39
8 D40 udposoii Bxox D40
9 Gl O6mmii D33-D40

10 D41 Iudposoii Bxox D41
11 D42 Ludposoii Bxox D42
12 D43 Iudposoii Bxox D43
13 D44 ITudposoii Bxog D44
14 D45 Iudposoii Bxon D45
15 D46 Iudposoii Bxox D46
16 D47 Ludposoii Bxox D47
17 D48 Iudposoii Bxox D48
18 G2 O6mmii D41-D48

19 D49 Ludposoii Bxox D49
20 D50 ITudposoii Bxog D50
21 D51 Iudposoii Bxox D51
22 D52 ITudposoii Bxog D52
23 D53 Ludposoii Bxoq D53
24 D54 Iudposoii Bxon D54
25 D55 ITudposoii Bxog D55
26 D56 Iudposoii Bxox D56
27 G3 O6uwmit D49-D56

28 D57 Ludposoii Bxox D57
29 D58 ITudposoii Bxoq D58
30 D59 LTudposoii Bxog D59
31 D60 Iudposoii Bxox D60
32 D61 Iudposoii Bxog D61
33 D62 Iudposoii Bxon D62
34 D63 ITudposoii Bxoq D63
35 D64 Ludposoii Bxon D64
36 G4 O6mmii D57-D64

37 +12V +12V

38 -12v -12Vv

39 Al7 Amnarnorossiii Bxox 17
40 AGND O6mmii A17-A18

41 Al8 Amnarnorossiii Bxox 18
42 Al9 Amnarnorossiii Bxox 19
43 AGND O6mmii A19-A20

44 A20 Amnanorossiii Bxox 20
45 A21 Anasiorossiii Bxog 21
46 AGND O6mmit A21-A22

47 A22 AHanorosslii Bxox 22
48 A23 Anasiorossiii Bxoq 23
49 AGND O6umit A23-A24

50 A24 AHasioroBslii Bxon 24
51 A25 Amnanorossliii Bxox 25
52 AGND O6mmii A25-A26

53 A26 AHaJioroBslii Bxoq 26
54 A27 Amnanorossiii Bxox 27
55 AGND O6mmii A27-A28

56 A28 Amnanorossiii Bxox 28
57 A29 AmHaJiorossiii Bxoq 29
58 AGND O6mmit A29-A30

59 A30 Amnarnorossiii Bxox 30
60 A31 Anasorossiii Bxoq 31
61 AGND O6mmit A31-A32

62 A32 Anasiorossii Bxoq 32
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Puc.3 YcrpoiictBo kommyTanuonnoe YK-84 M1
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Pastem

"Beoal(2)"
« . +12%
K. B4 I 1l ks
MeTou 1k . -
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[

Puc.4 Cxema noak/jioueHust JUCKPEeTHBIX 1aTYNKOB ¢ MUTaHUeM +12B

Pasbem
"Beanl(2)"
Tk- 840 n

MeToHWME

MLTRHAA [1 2]
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Puc.5 Cxema noak/I04eHus JUCKPETHBIX IaTYMKOB ¢ NUTaHueM -12B
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Pazbam

IIBBD'D'1(2]|II
+12%
TH- §4M [l vk-84M
. :-12v
CELmE Dif- D+ HeTouHmE
‘{\ == i - THTaHM fL 23]+
EE@ R=2kCOrn / B DI;L]I- Dii+8) ~
R=2kOm | | Dii)-D{i+8)
I T A
EnemHiEN P-N-P
[
Puc.6 Cxema noak/Ja0uYeHUs1 JMCKPETHBIX JaTYUKOBC AKTUBHBIM BBIX010M
O0ObexT
"kon Mmacekm nNcmp” YK-84M
B LA
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Puc.7 Cxema noakarouenus kogoB MmackuIICM k TK-84M1
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Pasben
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Puc.8 Cxema MOAKJJIYCHHUA AaHAJOIOBbIX JaTYUKOB

Pazbvem

“BbIIB Oﬂ”

TK-84M

1
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O0MOTKa myckaTens

Y2 |77
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O 0 | -] O U AW N
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Puc.9 Cxema noak/ioueHusi CUrHasa ynpasJjenusi ruaponpuBoaom I'3Y «CnyTHuk»
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/
Y SCADA «Teneckon+»

Pagnocranuus
» 1 JmnHa ka6eins He 6onee 20Qv
o0 Z | @pu nmHe Gonee 3M peKOMEHIYETCs SKPaHUPOBAHHBIN Kabellb)
MOJYJISITOP
3 Jnnna nmuann 1o 1.5km
BBIXOL
4 (pexoMeHIyeTCst SKpaHMPOBAHHAs BUTAs I1apa)
ynpaajieHue+ /
Moaem V.23 Moaem V.23
1
GNDM 1 > GNDM 1
ouT 2 ouT 2
3
IN 3 2 IN 3
CNTRL- 4 CNTRL- 4
CNTRL+ | 5 CNTRL+ | 5
RS485A
TK (Nel)
RS485B
TK (Ne3)
Moaem V.23 Mogem V.23
1
GNDM 1 ) GNDM 1
ouT 2 ouT 2
3 e\
IN 3 Z IN
CNTRL- | 4 V1 CNTRL- | 4
CNTRL+ | 5 | CNTRL+ [ 5
I |
RS485A RS485A
RS485B RS485B
1200M TK (Ned) 1200m
TK (Ne2)
YcrpoiicTBo Ycranosaennstii pexknM “ Kongurypamus SI0»
TK (Nel) TM <->monem , TAK<-> RS485
TK (Ne2) TM <->mopem <-> RS485
TK (Ne3) TM <-> RS485
TK (Ned) TM <-> RS485

Buumanue! B cucmeme menemexanuxu koumponnepor TK (Ne3 u Nod) onucviearomen uepes pempanciamop TK
(Ne2)

Puc.10 Bapunanto6bequnenus TK ¢ BbIXogoM B ceTh TejleMexaHuku «Tejeckon+» yepe3
nopt «Moaem»
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Cepsep
SCADA
«Teaeckom+»

COM-nopt

1
RS485A

RS485/B

Apanrep L

A232/485PC

Monem/RS-485

RS485A

RS485B

TK-84.M1(Nel)

Monem/RS-485

RS485A

RS485B

TK-84.ML(Ne2)

[

R=1200m

B apanrtepe

A232/A8PC ycraHaBJIMBaeTcsi NepeMbIYKa, MOAKJIOYAIINAT  COIJIACYIOLIU

HArpy304HbIii pe3ucTop 1200m

YcrpoiicTBo YcranoBaennsiii pe:knM “ Kongurypamus SI0»
TK-84 M1(Nel) TM <-> RS485
TK-84 M1(Ne2) TM <-> RS485

Puc.11 Bapuanto6benunenus TK yepe3 mopt RS-485 no nporokoay«IIpopsiB»

ITo Bonmpocam npoaax U NoAAePKKH 00pamaiiTech:

Acrana +7(7172)727-132, Bonrorpan (844)278-03-48, Boponex (473)204-51-73, ExatepunOypr (343)384-55-89,
Kazanb (843)206-01-48, Kpacuoaap (861)203-40-90, Kpacuosipck (391)204-63-61, Mockga (495)268-04-70,
Camapa (846)206-03-16, Canxt-IlerepOypr (812)309-46-40,HoBocubupck (383)227-86-73, Ya (347)229-48-12,
PoctoB-Ha-Jlony (863)308-18-15, Huwxauit Horopon (831)429-08-12, Caparos (845)249-38-78

eMHbI aapec: sba@nt-rt.ru
caiit: skbpa.nt-rt.ru
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