P L,
INSTART

YCTPOMCTBA MJTABHOIO MYCKA
CEPWUW SSIP/SBIP
PYKOBOJCTBO M0 3KCMJTYATALMK

www.instart-info.ru



CopepxaHue

BBEIGHMUE. ............oooee e s s 3
TNaBa 1. OBLUME CBEOCHMUSA...................coooeeeeeveeeeeeeeeeeeeseseeesesseessesmsssssnsssssnesssssses s sssonnnd 4
1.1 HOMEHKNATYPA UBMEIIUM........cooooeeeeeeeeeeeeeeeeeeeeeeeeevssevessesessssesessnssssasssnses s ssnssssnsens 4
1.2 TEXHUYECKNE XAPAKTEPUCTUKMW...........oooovoeeeveeeeeeseeeessssveseesensssssesessonssssssasesssnssssssnsesssnand 6
1.3 BHELWHNI BN Y TAOAPUTHBIE PABMEPDL............ooeoeeeeeeeeeeeeeeeeeseseeseseesssesssseesssssessessseen 7
Magea 2. O6wue Mepbl NPEeAOCTOPOXHOCTMU....... . e 12
2.1 Mepbl MPEAOCTOPOKHOCTMW............cooovoeeeveeesseeeseseeeseseseessesesesssnssssssssssssssssssssessossssssssssses 12
2.2 YTUTIMBALMEL. ... ssssssessss s s sssssae s enssssnnns 13
2.3 YCNOBUSA GKCTIYATALM.........ooeeveererereseseesesssesssasesessessssssesssssssssssessssssessssssssssssssssssenssses 13
2.4 YCNOBUS XPAHEHMUSA..........ocooeoeeeeeeeeseeeeseeeeveeseesesessssesessssasssssssssssssssssessssssssssssssssssaesssssssnns 14
naBa 3. YCTaHOBKA U MOAKITHOUCHME. ...............ooooeeeereeeeeeeeseeeeseeeeevesesesssesesessssnesnns A5
3.1 MNogkntoyeHne CUNOBOWM YacTu U 3a3eMITEeHUS.......

3.2 KNeMMbI YIIP@BIIEHUISA..............ooeveeeeeeeeeeveeeeeeses s ssnssssnns ............... ...............

aga 4. NMNoaroTtoBKa k pabore
4.1 NpegBapuTenbHasa NpoBepKa 1 HaCcTpPoKKa....

4.2 Mposepka cUNOBON HAaCTU YT ... sesonns .

TNABA 5. AKCECCYAPDL..............oooovvoeeeeeeeeeeeeeeseseeeesev s ssa s ssa s snssssones 26
5.1 TTAHEI YNPABIIEHUSA..............cooeeeeeeeeeeeeee e seeseseeseseseseseseseseesessesssssesssssssssssen 26
5.2 MOHTaXHble KOMMNMEKTbI U YOSMHUTENBHBIN KAOEIb............ooeveeeeeeveeeeeeeereeeeon 27
MnaBa 6. UHCTPYMEHTBI MOHUTOPUHTA..............oooooeeereeeeeeeseeeeseeeseseeseseseseesssesessee 29
aBa 7. PEXUMbI 3aNYCKA M OCTAHOBA..................ooeeeeeeeeeeeeeeeeeeeeeeeeeeseseeseseeesesesesee 30
7.1 OyHKUUM 3anycKa, OCTAHOBA M COPOCA OLLMNBOK...............cooreeeeeeeeeeeeereeeecereeeeersene: 30

7.2 PEKNMBI BATMYCKA..........ooonvveereeveeesevesessssees s ssssesssssessssssessssssessssssssssssssssassssssssesssasesssssn 31

7.3 METOOBI OCTAHOBAL..........oooeeeeevessesesnssseesssssess s s ssssess s sssse s ssse s sssns 33
7.4 CNeUManbHBIE MPUMEHEHUSA................ccoo.coeeeeeeeeeeeeeseeeeeseeseseesesssssesessesssssssssssenssssssnsssonn: 34
naBa 8. MeHI0 MPOrPaAMMUPOBAHMUSA.....................ooveereeereeereeeereeeeeeeeesseesessesssssssnsesnns .35
8.1 HaBuraums n pegaktmpoBaHne napaMeTpoB B MEHIO

MPOTPAMMUPOBAHUS...........ooooeverrereeresesesssesesssssessssssesssssessssssesssssesssssessssssesssssssssasessssasesssasens 35
8.2 NapaMeTpbl MEHIO NPOrPaMMUPOBAHUS..... . . . .35
MaBa 9. CoobweHns 0 COCTOAHMM YT ..o 43
9.1 Peakuus 3awiuThl 43
9.2 IHdpbopMaLma 0 COCTOAHUM YT ... A7
Magea 10. KoMMyHUMKaunoHHbIM NpoTokorn Modbus...............co..coovvoveiveie 51
10.1 3a3EMMNEHNE U SKPAHUPOBAHME...............oooeoeeeeeeeeseseeesesesesessosessssssesssssssssssssssssonans 54
10.2 T10OKNMIOUEHNE TEPMUHATOPA............ccveeveeeeeeereeeseeeeesnssseessesessesessssessesessessssssassssassssasnes: 54
naBa 11. [JONONMHUTENBHBIC OMLMM..................coooeeeeeeereeereeeneeeeeseeeessessereesssesssesessesenns .55

11.1 TTOKPBITUE MAKOM.............ovvveervverrve,
11.2 MokpbiTHE kKOMNayHAOM




BBeaeHue

Brnarogapvm Bac 3a npuobpeTeHue yCTPOWCTBA MNMaBHOMO MNycka cepun
SSIP/SBIP. aHHas cepus ncnonb3yeTcs Ang ynpaeneHnsi pasnnyHbivM 06opyaoBaHneM
Ans aBTOMaTM3auMm npouecca npoussoacTea. MNepen Havyanom paboTbl BHUMATENBHO
M3yunTe HacTosillee PYKOBOACTBO. HenpaBUMbHbLIN MOHTaX, SKChnyaTtauusi U peMOHT
YCTPOWCTBa MIaBHOIO Mycka MOXET MOBMeYb MaTepuarnbHbli ywep, a Takke HaHecTn
Bpe[ KM3HW U 300POBbIO.

YcTaHoBKY M BBOA B 9KCMryaTaumio Bcerga cneayer nraHMpoBaTh WM BbIMOMHATL B
COOTBETCTBUM C MECTHbIMU 3akoHamn u Hopmamu. INSTART He npuHumaeTt Ha cebs
HMKaKnMX 0653aTeNbCTB B CNyvae HapyLLEeHWI MECTHOTO 3aKOHOAATENbLCTBA U/Mnu gpyrmx
HOpM M npaswn. Kpome TOro, npeHebpexeHne HOPMaTUBHLIMW LOKYMEHTaMN MOXET
cTaTb MPUYMHON HEnonajoK MpWBOA4A, Ha KOTOPble HEe pacnpoCTPaHAETCs rapaHTus
N3roToBMTENS.

B cnyyae Heo6xoQMMOCTU KOHCYMbTauumM nNo UCMorb30BaHWMKD YCTPOWCTBA MNiaBHOMO
nycka WnuM CepBUCHOMY O6CMyXMBaHUKO YCTPOWCTB 0OpaTUTECh B TEXHUYECKYHD
nopaepxky OO0 «UHCcTapT».

Mpu BBOAE B 3KCNyaTauuto BbIMOMHUTL crieaylolne neMcTBUs:

1) BbINONHWUTBL NPUEMKY U OCMOTP:
- LlenocTHOCTb n3genus 1 KOMMAEKTHOCTb COMMacHO NacnopTy.

- COOTBeTCTByeT N HOMWHanNbHOE 3Ha4YeHne, ykasaHHoOe Ha NacrnopTHOM Tabnnuyke,
3Ha4YeHuto, yKazaHHOMY B BallleM 3akase.

2) lNpoBepuTb COOTBETCTBME CETEBOIO MWUTAHUA U HOMMHANbHbLIX MapamMeTpoB
3NeKTpPoABUraTens Auana3oHy HanpsbKeHUst CUMOBOTo NMUTaHNUS.

3) BbinonHutb YCTaHOBKY M noakrnw4yeHne B COOTBETCTBUU C pekomMeHOauunsamu,
YKa3aHHbIMW B naBse 3 HacTosLwero pyKkoBoacCTBa.

4) BbINOMHWTL NapamMeTpupoBaHMe B COOTBETCTBUM C TEXHONOrMYECKMMM ycnoBmamMun.

B cny4yae BblABNeHUA HapyleHUa OO4HOro U3 NyHKTOB HeMeOdsleHHO CBAXUTECb C
npounssoaunTenem mnm sallMM rnoctaBLLUKOM.

MpounssoguTenb ocTaBnsieT 3a CO60M NpaBO M3MEHSITb TEXHUYECKUE NapamMeTpbl U
yCrnoBusi ucnonb3oBaHus obopynoBaHust 6e3 NnpeaBapuTENbHOTO YBEAOMIEHMS.



Masa 1. O6wWwue cBepgeHunA

YctponcTtea nnaeHoro nycka cepui SSIP/SBIP npegcrtasnsaioT cobon onTumansHoe
uucpoBoe pelueHWe Ans MraBHOMO MNycka acWHXPOHHbLIX 3nekTpoasuratenen c
KOPOTKO3aMKHYTbIM POTOPOM NpuY BXOAHOM TpexdasHom HanpsixkeHun 342-440 B. Cepus
SSIP He umeeT BCTpPOeHHOro 06BOAHOrO KOHTakTopa, cepus SBIP ykomnnekrtoBaHa
BCTPOEHHbIM 06BOAHbLIM KOHTakTopom. Obe cepuy npenocTaBnsAloT MOMHbLIA Habop
YHKUMI 3aLnThl AneKkTpoasuratens ans obecnevyeHns HaaeXXHoM NPON3BOANTENBHOCTY
YCTaHOBOK.

InanasoH mowHocTen cepun SSIP/SBIP: ot 5.5 kBT o 630 kBT.
1.1 HomeHknatypa usgenun

MoxanylicTa, nNpoBepbTE YCTPOWCTBO A0 MNPUMEHEHWS Ha NpeaMeT OTCYyTCTBUSI
BHELUHNX MOBPEXOEHUA M COOTBETCTBUS 0003HayeHus1 ycTponcTBa Bawemy 3akasy.
Hagnucb Ha 3aBogckow Tabnuyke: Hanpumep, SSIP-5.5/11-04.

r

YcTpoKcTBO NnAaBHOro nycka cepuu SSIP
Mopenb | SSIP-5.5/11-04
BxoaHoe HanpskeHue,UBX | 3 ~ 342..440B  50/60 Iy + 2%
MouwHocTb, KBT | 5.5
Tok, A

00000000000000000

Puc.1.1 — MacnopTHasa Tabnuuka YN cepun SSIP

Cucrtema o603Ha4yeHus

XXXX-Y/Z-U+

2 3 4
1. Cepus
2. MowHocTb, KBT
3. Tok, A

4. BxogHoe HanpsikeHue, B

4: 3 ~400 (380) B, 50/60 I'y,
5. lononHuTenbHoOe 3aLlUTHOE NOKPLITME NNaT Nakom
6. 3almMTHOE NOKpbITME NNaT KOMMayHA0M



Tabnuua 1.1 — MogenbHbIN psag U HOMUHANbHbIE XapakTePUCTUKN

Mopenb SBIP

Mopenb SSIP

MowHocTb, KBT

HoMuHanbHbIN TOK
npuv NOQKIHYEeHUN
«B NUHUIO», A

Bxog: 3 dasbl, 342-440 B (+5 % He 6onee 20 mc), 50/60 My +2 %

SBIP-5.5/11-04 SSIP-5.5/11-04 55 11
SBIP-7.5/15-04 SSIP-7.5/15-04 7,5 15
SBIP-11/23-04 SSIP-11/23-04 11 23
SBIP-15/30-04 SSIP-15/30-04 15 30
SBIP-18.5/37-04 SSIP-18.5/37-04 18,5 37
SBIP-22/43-04 SSIP-22/43-04 22 43
SBIP-30/60-04 SSIP-30/60-04 30 60
SBIP-37/74-04 SSIP-37/74-04 37 74
SBIP-45/90-04 SSIP-45/90-04 45 90
SBIP-55/110-04 SSIP-55/110-04 55 110
SBIP-75/150-04 SSIP-75/150-04 75 150
SBIP-90/180-04 SSIP-90/180-04 90 180
SBIP-110/220-04 | SSIP-110/220-04 110 220
SBIP-132/264-04 | SSIP-132/264-04 132 264
SBIP-160/320-04 | SSIP-160/320-04 160 320
SBIP-185/370-04 | SSIP-185/370-04 185 370
SBIP-200/400-04 | SSIP-200/400-04 200 400
SBIP-220/440-04 | SSIP-220/440-04 220 440
SBIP-250/500-04 | SSIP-250/500-04 250 500
SBIP-280/560-04 | SSIP-280/560-04 280 560
SBIP-320/640-04 | SSIP-320/640-04 320 640
SBIP-355/710-04 | SSIP-355/710-04 355 710
SBIP-400/800-04 | SSIP-400/800-04 400 800
SBIP-450/900-04 | SSIP-450/900-04 450 900
SBIP-500/1000-04 | SSIP-500/1000-04 500 1000
SBIP-630/1260-04 | SSIP-630/1260-04 630 1260
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1.2 TexHN4YeCKMNe XxapaKTepuUCTUKU

Tabnuua 1.2 — TexHnyeckne xapakTepucTukn

Mokas3artenb

3HauyeHue

Cepus

SsiP SBIP

Hanps»keHne
nuTaHusa n
OnanasoH
MOLLHOCTEN

3 dasbl, 342-440 B (+ 5% He 6onee 20 mc),
5.5-630 kBT

YacrtoTa
aneKTponuTaHus

50/60 'y £ 2%

[MpumeHsemble
anekTpoasuraTenu

TpexdasHble aCHXPOHHbIE C KOPOTKO3aMKHYTbIM POTOPOM

YacToTa nyckos

He 6onee 5 pa3 B yac (He yalye 1 pasa B 12 MUHyYT)

:Igl?l;:s(oeime 30-70%
noyrcF;):oHBVéqugHTVgeKa 200 - 500%
Bpems nycka 2-60 c
Bpems octaHoBa 0-60 c

- Mo momeHTy;

Pexwumbl nycka

- Mo HanpskeHuto;
- 3anyck pbIBKOM B peXvUMe N0 MOMEHTY;
- 3anyck pbIBKOM B PEXMME MO HaMpPSPKEHNIO;

Pexumbl octaHoBa

- OcTaHoB no nHepumu;
- OcTaHOB C NMHEWHBIM CHUKEHNEM Hanpsa>XxeHus;

Hannuve
obBoaHoro
TCyTCTBYET BcTtpoeH
KOHTaKTopa OrcyrcTeye cTpoe
(6arinac)
Tun nogknoyeHns | »
A B nuHuio

k30

MuTtanune nnatbl
ynpaBneHusi

230 B, He3aBMCMMOE OT CUITOBOM YacTu

BcTpoeHHbI
MCTOYHUK MUTaHWA

OTcyTcTBYET

R1:250BAC 003 A;30BDCao3A; | R1:250BAC 0o 3A;30BDC oo 3 A;

PeneiiHble R2: 250 BAC 0o 3A;30BDC po 3 A; | R2: 250 B AC no 3 A; 30 BDC po 3 A;
BbIXOAb! R3: HO no 3 A, H3 no 1 A 250 B AC; R3: HO o 3 A, H3 no 1 A250 B AC;

HO no3A,H31001A30BDC HO no3A, H3 0o 1A30BDC
Bxogbl - 5 undppoBbIX (3 HenporpaMMUpyeMbIX 1 2 MPorpamMmmMupyemblx BXOAa);

yrnpasreHust

- 1 Bxog ans gatynka PTC




AHanoroBbli
BbIX0Z4

-1 aHanorosebi Bbixog 0(4) - 20 MA

CerteBoli MpoToKon

Modbus (RS-485)

DYHKUMM 3aLLUTHI

[onHbIN KOMNNEKT 3aWwuT

3awmTHoe
noKpbITWe nnat

C2C 6a3oBoe, C3C onuus

CTeneHb 3almnThbI

IPOO

BHelwHune ycnoBua

PasmeLueHve Ha BbicoTe o 1000 m. MNpwu pasmeluennm Boiwe 1000 m cnegyeT
MCMOnb30BaTb YCTPOMCTBO GOoMbLLEN MOLLHOCTU. TemnepaTypa oKpy>atoLero
BO3AyXa - B MHTepBane ot -20 go +50 °C, BnaxHocTb Bo3agyxa - He 6onee 90 %,
6e3 KoHaeHcara.

Pa3smelLeHre yCTponcTBa - B MOMELLEHNM C XOPOLLEN BEHTUNALMEN, Npy
OTCYTCTBMM KOPPO3NOHHO-aKTUBHbIX BELLECTB U 3MEKTPONPOBOASLLEN Nbln.
Bubpauun He gomkHbl npesbiwate 0.5 G.

Cuctema
oxnaxaeHus

EcTecTBeHHOe oxnaxaeHue BO3QyXOM

1.3 BHewHu Bua 1 rabaputHble pa3mMepbl

Puc.1.1 — BHewHun Bug cepun SSIP n SBIP




Puc.1.2 — Cxema rabapuTHbIX 1 YCTAHOBOYHbIX pa3mepoB cepun SSIP
B nnactmaccoBoM kopnyce (5.5-55 kBT)

Puc.1.3 — Cxema rabapuTHbIX U yCTaHOBOYHbIX pa3mepoB cepun SSIP
B MeTannuyeckom kopnyce (75-630 kBT)



Puc.1.4 — Cxema rabapuTHbIX 1 YCTAHOBOYHbIX pa3mepoB cepun SBIP
B nnactmaccoBoM kopnyce (5.5-55 kBT)

Puc.1.5 — Cxema rabapuTHbIX U yCTaHOBOYHbIX pa3mepos cepun SBIP
B MeTannuyeckom kopnyce (75-630 kBT)



Tabnuua 1.3 - MabapuTHble 1 ycTaHOBOYHbIE pasMepbl cepun SSIP

Bec FabapuTHble pa3mepsbl YcTaHOBO4YHbLIE pa3Mmepbl

(HeTTO)

Mogenb MM

Kr L B r L1 B1 d19

SSIP-5.5/11-04

SSIP-7.5/15-04

SSIP-11/23-04

SSIP-15/30-04

SSIP-18.5/37-04

3.2 155 300 175 130 285 7
SSIP-22/43-04

SSIP-30/60-04

SSIP-37/74-04

SSIP-45/90-04

SSIP-55/110-04

SSIP-75/150-04

SSIP-90/180-04 10 220 380 230 180 340 7

SSIP-110/220-04

SSIP-132/264-04

SSIP-160/320-04

SSIP-185/370-04 18 270 490 230 230 422 7

SSIP-200/400-04

SSIP-220/440-04

SSIP-250/500-04

SSIP-280/560-04 23 310 560 230 270 472 7

SSIP-320/640-04

SSIP-355/710-04

SSIP-400/800-04 29 350 590 230 300 502 9

SSIP-450/900-04

SSIP-500/1000-04 37

420 660 230 370 552 9
SSIP-630/1260-04 38
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Tabnuua 1.4 - MabapuTHble 1 yCcTaHOBOYHbIE pasdMepbl cepun SBIP

Bec FabapuTHble pa3mepsbl YcTaHOBO4YHbIE pa3mephbl

(HeTTO)

Mogenb MM

Kr 1] B r L1 B1 d19

SBIP-5.5/11-04

SBIP-7.5/15-04

SBIP-11/23-04

SBIP-15/30-04

SBIP-18.5/37-04

3.5 155 300 175 130 285 7
SBIP-22/43-04

SBIP-30/60-04

SBIP-37/74-04

SBIP-45/90-04

SBIP-55/110-04

SBIP-75/150-04

SBIP-90/180-04 11.8 220 380 230 180 340 7

SBIP-110/220-04

SBIP-132/264-04

SBIP-160/320-04

SBIP-185/370-04 21 270 490 230 230 422 7

SBIP-200/400-04

SBIP-220/440-04

SBIP-250/500-04

SBIP-280/560-04 25 310 560 230 270 472 7

SBIP-320/640-04

SBIP-355/710-04

SBIP-400/800-04 31 350 590 230 300 502 9

SBIP-450/900-04

SBIP-500/1000-04 42

420 660 230 370 552 9
SBIP-630/1260-04 43
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Maga 2. O6wme Mepbl NPEeAOCTOPOXXHOCTU

B 0TBETCTBEHHOCTb NMOMb30BaTENs BXOAWT NPOYTEHNE U MOHMMAHNE BCEX UHCTPYKLIMIA
B [aHHOM PYKOBOACTBE BMMOTb [0 YCTAHOBKM, MCMOMb30BaHUS UMW OGCNYXMBaHWS
YCTPOWCTBa MnaBHOroO Mycka; crieqoBaTb NpaBunaM anekTpobesonacHocTu, BKovast
MCMOMb30BaHNe COOTBETCTBYIOLIErO  3alMTHOTO OGOPYAOBaHUS M MNony4veHue
HeoBX0AMMBIX KOHCYNbTaLuuMii nepes UCnornb3oBaHWeM 3Toro o6opyaoBaHus crnocoboMm,
OTNNYHBLIM OT ONCAHHOIO B JaHHOM PYKOBOACTBE.

BHumaHue!

Mcnonb3oBaHne 3TOro cumBOna B [JaHHOM PYKOBOACTBE HamoMuHaeT
nonb3oBaTesnto 0 cobnioaeHnn ocoboro BHUMaHWS kacaTenbHO YCTaHOBKU
1 pabotbl 06opyaoBaHus.

OnacHocTb!
HecobnioneHne TpeboBaHWii NpU BbIMNOMHEHUM AAHHOW onepaumMm MoXeT
NPUBECTU K TSHKKAM TpaBMaM U NieTarnbHbIM MOCNeACTBUSM.

3amevyaHue

YCTPONCTBO MMaBHOrO MNycka MOXET ObiTb OTPEMOHTMPOBAHO TOMbKO
YNOJTHOMOY€EHHbIM CepBUCHbIM nepcoHasnom. CamocTosATenbHas
mMoauduKaumsa yCTPOMCTBa NMABHOIO MycKa Ui PEMOHT NPYBEAET K CHATUIO
rapaHTUIHbIX 06513aTeNbCTB C YCTpPOMCTBa.

m [ |>

2.1 Mepbl NpegocTopOXHOCTHU

MpepynpexaeHne 06 oNnacHOCTU NOSyYEeHUA 3NeKTpU4ecKoro yaapa
00 Tex nop, MokKa MUCTOYHWK MUTaHUSI NMOAKMIYEH (BKMoYas criyyaum, korga
YN B COCTOAHMM OLUIMBKN NN HAXOOUTCS B PEXUME OXUAAHUSI KOMaHAbI),
BXOZHbIE W BbIXOAHbIE TOKOBEAYLUME LUNHBI HAXOAATCS NoA HaMNpsKEHNeM.

KopoTtkoe 3amblkaHue

B cnyyae cepbe3Holt neperpysku 1 nosiBNeHWs KOPOTKOrO 3aMblkaHusl, paboTta
YCTPOMCTBa MMaBHOMO MNycka [orkHa ObiTb HEMeAneHHO npeKpalleHa.
Mocnepytowmii BBOL B 3KCMyaTauumio OCYLLECTBNSETCH TOSbKO nocne
KOHCYIbTaLUW C TEXHUYECKOW NOAAEPKKON.

3asemneHune

B oTBeTCTBEHHOCTb Monb3oBaTens (nvua, 3aHUMAlOLWMMCSH MOHTaXOM
1 nogkntoveHvem YI) BXoguT NoAKMHOYEeHMe 3a3eMEHNS B COOTBETCTBUN
C MECTHbIMW CTaHZapTaMu 3NeKTpo6e30nacHOCTY.

> B> B>



O6ecneyeHne 6e3onacHoOCTH

* B HeKkoTOpbIX YyCTaAHOBKax Crly4alHbIA 3amyck MOXET NPUBECTU
K MOBBILLEHHOMY PUCKY A1 MepcoHana unv K noBpexaeHunio ABUXYLLIMXCS
MaWwuH. B Takux cnyyasix, pPeKOMEHAYEeTCsi K WCTOYHUKY MUTaHus,
nogxogswemy Kk YII, ycTaHOBUTb W30MNMPOBAHHLIA  BbIKMOYaTEND
M ycTpOMCTBO 06pbiBa Uenmu (Hanpumep, CUMOBOW  KOHTAaKTop),
KOHTPONUpyeMble Yepes3 BHELLHIOW cucTeMy 6e30MacHOCTM UMK C NMOMOLLHO
nporpaMMmpyemMbIx penerHblx Belxogos YII1.

* YT vmeloT BCTPOEHHbIE CUCTEMbI 3aLLUTbl, KOTOPbIE MOTYT OTKIIOYUTb
YT B cnyyae owmnbokK 1, Takum 06pa3om, BbINONHUTL aBapUHYH OCTaHOBKY
asurartens.

0O6wme Mepbl NPEeAOCTOPOXKHOCTU

* [lo Hayana npUMEHeHWs BHMMAaTENMbHO O3HAKOMBTECHb C HacTosLen
WHCTPYKLMEN.

* K paboTe no ycraHOBKe 1 aKcnyaTaumnm yCTporncTBa AOMKEH AOMNYyCKaTbCs
TOMbKO KBaNMULIMPOBaHHbIN 1 OOYYEHHbIN NepcoHarn.

* YbeamTech B TOM, YTO MapaMeTpbl yCTPOMCTBA COOTBETCTBYIOT NapameTpam
anekTpoaBuraTens.

+ 3anpelyaeTcs NoAKMioYeHe eMKOCTHOM Harpy3ku K BbIXOAHBIM KreMMam
(U, VvV, w).

+ [locne noakmio4YeHUss MecTa CUMOBbIX COeAVMHEHUA [OMKHbI ObiTb
3an30nMpoBaHsbI.

* [Mpu BbLINONHEHNM PEMOHTHBLIX U MpodUNakTU4ecknx paboT yCTPONCTBO
[OIMKHO ObITb OTKMIOYEHO OT CEeTU M AneKTpoaBUraTens.

* YCTpPOMCTBO MnaBHOTO Mycka He MOXeT ObiTb WCMOMb30BaHO Kak
pas3beauHnUTENb Lieny Unu n3onupytoLlee yCTponcTao.

* He ponyckaetcsi nonagaHve Bnarn BHyTPb YCTPOMCTBO.

» 3anpeleHo wucnonb3oBaTb YCTPOWCTBO MMaBHOMO Mycka COBMECTHO
C KOHAEHCaTOPHbLIMU YCTaHOBKaMM.

2.2 YTnnusauusa

YN cepun SSIP/SBIP He cogepxaT AparoueHHbIX METAnnoB, HO AOMMKHbI ObiTb
YTUINIU3MPOBaHbI KaK 3MeKTPUYECKUIn WM 3MEKTPOHHbLIN Mycop B COOTBETCTBUM C
MECTHbIM AEeNCTBYIOLMM HA MOMEHT YTUNN3aLmm 3aKkoHO4aTeNbCTBOM.

2.3 YcnoBus akcnnyatauum

Heobxognmo ybeouTbCsi, 4TO CTeneHb 3almTbl YCTPOWCTBA MNIABHOIO Mycka
COOTBETCTBYET YCNoBUSAM 3kcnnyatauuu. HecobniogeHue TpeboBaHM K yCrOBUSIM
OKpyXartoLLen cpefibl MOXET NPUBECTU K COKpaLLeHno cpoka cnyxosl YTIT.

CrteneHb 3awmTbl cepumn SSIP/SBIP - IP00, yto o6o3HavaeTt, yto YIMI He umeet
3alMTbl OT NonagaHus BHYTPb 0O0MOYKM MOCTOPOHHUX BHELLUHUX MPELMETOB, a TaKkKe
He UMeET 3alUuTbl OT NonagaHus Bnaru.

PeKOMeHﬂyeTCﬂ yCTaHaBNMBaTb (bVIJ'IprerLLI,VIe yCTpOVICTBa B MeCTe MNpuToKa
BO34yXa B Clly4ae CUJTbHOro 3arpAa3HeHnsa Bo3ayxa nbibio.

HopmanbHasi TemnepaTypa OKpyXatolwel cpeabl Ans UCMONb30BaHWs YCTpoMcTBa



nnasHoro nycka coctaenset -10°C~40°C. lMNpu Temnepatypax, npesbiwatowmx 40°C,
HeobxoouMo CHM3MTL Harpy3ky Ha YIIT unu ncnonb3oBaTb YCTPOWCTBO OonbLuew
MoLLHOCTU. [pu kaxxgoMm rpagyce NOBLILEHUS TeMnepaTypbl HEOOXOAMMO CHUXEHME
Ha 1.5% wmowHocTn unu wucnonb3osaHme YIIM ¢ 3anacom no mowHoctn 1.5%,
MaKkcumanbsHas gonyctumMas temneparypa okpyxatowlern cpeabl coctaensiet 50 °C.

B mectax, roe BbicoTa Hap ypoBHeM mops npesbiwaetr 1000 M n oxnaxaeHve
YMEHbLUAETCA WM3-3a PaspexeHHOCTW Bo3gyxa, HeobxoAMMO YYUTbIBaTb CHUXKEHUE
HOMUHanbHbIX Xapaktepuctuk YIr.

2.4 YcnoBus xpaHeHUs
Mpu AnNUTENBHOM XpaHEHUN HEOOXOAMMO YUUTLIBATbL CreayloLlwme pekoMeHaauum:
1. XpaHuTb yCTPOWCTBO MMaBHOro Mycka B OpUrMHanbHOW yrnakoBKe.

2. YCroBus XpaHeHusi B Tape Ha cknajae W3roToBuTenst U noTpebutenst OOSMKHbI
cootBeTcTBoBaTh ycnoeuam 1 no TOCT 15150-69. B Bo3gyxe He [OOMKHbI
NpUCYTCTBOBaTb arpeccuBHbIE NpUMecK, Temneparypa xpaHenus - 20 ...+ 60 °C.



MaBa 3. YcTaHOBKA U NogkniovYeHmne

3.1 NMNoaknioyeHne cMNoBOM YacT U 3a3eMreHns

1. Ana Bcex Tunopa3mepoB Aonyctumoe pacctosHue mexgy YIM 100 mm no
BEpTUKanu.

2. Mogenn SSIP/SBIP nepsoro Tunopasvepa MOXHO pa3smeluatb Oo0k-0-60k Mo
ropusoHTanu 6e3 3asopa, ANt OCTanbHbIX TUMIOPa3MepPoB AOMYCTUMOE PacCTOsHNE
mexay YT 50 MM no ropusoHTanu.

3. [Insa Bcex TunopasmepoB JonycTumoe pacctosiHue mexay YT go asepupbl wkada
ynpasnexus 50 mm.

4. YcTponcTBa MnaBHOro nycka MoXet ObITb YCTaHOBJIEHO TOJTbKO B BEpPTUKallbHOM

NMONoOXeHnu.
| N R IS R S
> 100 MM T
> > >
> 50 mm > 50 mm > 50 mm
> 100 mm
1 —3 —

Puc. 3.1 — lonycTumble paccTosiHUSI PY MOHTae Ans TunopasMmepos 2-6

3.1.1 NMoaknioyeHue aneKkTpoaBuraTens

YCTPOWCTBO NaBHOMO Mycka MOXET OblTb NOAKIOYEHO TOMBKO «B NUHUIOY. [Npu
3anycke anekTpoasuratensi obsizatensHo BBoaguTcs napameTp AO07 (HOMUHAnNbHBINA TOK
anekTpoasurartensi).

» Knemma 3asemneHuns Ha mogensx Y[l otcyTcTByeT. PekomeHayeTcs nogknoyaTb
3a3eMneHne K onaHuy (HVXHEN YacTu YyCTPONCTBa).

+ CeTeBoe nuTaHve NoAKmMio4aeTcs K BXOdHbIM knemmam R, S, T B cooTBeTcTBUM
CO CXeMamu Ha pycyHkax 3.2a un 3.26.



* B cepun SSIP 06BOaHOM KOHTaAKTOP MOAKIHOYAETCS K BXxodHbIM knemmam U1, V1
n W1 B COOTBETCTBUM CO CXEMOW, YKa3aHHOW Ha puUCyHke 3.2a.

Hwxe npmBedeHbl cTaHAapTHBIE CXEMbI NOAKIIOYEHUS 3MNEeKTPOABUraTens «B NINHUIO»
Ans ycTpowcTs nnaeHoro nycka cepumn SSIP (puc. 3.2a) n SBIP (puc. 3.26).

Puc.3.2a — Cxema nogknoveHns ABuratensi «B IMHWIO» AN yCTPOMCTBA NIaBHOro nycka
cepun SSIP

Puc.3.26 — Cxema noaknoveHus ABUratens «B NMHUIO» ANs YCTPOWCTBA NMaBHOMO nycka
cepun SBIP



Tabnuua 3.1 — OnmcaHre cunoBbiX KNEMM YCTPOMCTBA MraBHOro nycka cepun SSIP/
SBIP

O6o3Ha4yeHue OnucaHune
RST BxogHble knemmbl. MNpeaHasHayeHbl 4ns NoakntodeHns 3-asHoro
T CETEBOTO HanpsKeHust.
U1 V1. WA BxogHble knemmbl. MNpegHasHa4veHbl 4nst noakntodeHns 3-asHoro

o6BofHOro KoHTakTopa (ans cepun SSIP).

BbixogHble knemmbl. NpegHasHayeHbl Ans nogknioyeHms 3-gasHoro
u,Vv,w ACUHXPOHHOTO 3rekTpoaBurartens, a Takke 3 BbIXoAHbIX a3
o6BofHOro KoHTakTopa (ans cepun SSIP).

3.1.1 CeTeBOM aBTOMaTU4Ye€CKNI BbIKIIIOYaTENb

ABTOMaTMYECKMIN BLIKNOYATENb YCTAHABMMBAETCS CO CTOPOHbI MUTAKLLEN CETU
M npedHasHayeH Ans aBapVUHOIO OTKMHOYEHMST HanpsiKeHUst Npyu BO3HWKHOBEHWUM
neperpysku UM KOPOTKOro 3aMblkaHWsi. Takke MOXHO MCMoNb3oBaTb aBTOMAaTUYEeCKUi
BbIKMoYaTeNnb C HE3aBMCUMbIM pacLenuTeneM, KOTOpbli MOXET KOHTPONMpoBaTbCst
C nomowpbk BbIXoAHbIX pene YIM. Bblbop aBTOMaTMYECKOro BbIKOYaTENS
OCYLLECTBMSAAETCA MO HOMMHANbHOMY TOKY C XapaKTepuCTUMKON He Hwxke C, yuuTbiBas

pekoMeHaauunn npon3soanTena.

3.1.2 Ucnonb3oBaHne YKPM

MpumeHeHne YKPM coBMeCTHO € yCTPOMCTBOM MaBHOrO Nycka BEAET K UMMYMbCHbIM
konebaHunam B anekTpuyeckux cucremax. Yl B 3TomM crnyyae Bbi3blBaeT yBenuyeHue
TOKa pe30HaHCHON rapMOHMKM, @ Takke YXyALWeHne NMTaroLwero HanpsXkeH s, YTo MoXeT
npusectu k cbosim B paboTe obopyaoBaHus 1 Aaxe BbIXo4y U3 CTPOS.

B cBA3M ¢ 3TM HEOGX0AMMO NpeayCMOTPETL ANS 3alMTbl YCTPOWCTBa NPUMEHEHME
cneuyanbHbIX ((UIBTPYIOLLMX) PEaKTOPOB UM Apoccenieil 3aluTHbIX (6o apyroro

JononHutensHoro obopyaoBaHus, pekomeHgoBaHHoro npounssogutenem YKPM).
3.2 Knemmbl ynpaBneHusi

Ha pucyHke 3.3 npencrtaBneH BHELLHUA BuA U rabapuTHble pa3mepbl KNeMMHOMN
KONoAKM yCTpONCTB nnaBHoro nycka cepuun SSIP/SBIP, a Ha pucyHkax 3.4a n 4.56 —
CXEeMbI NOAKIIOYEHUS KNIEMM YNPaBMeHNst 3TUX YCTPOWCTB.
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Puc. 3.3 — Knemmbl ynpasnenus YT cepuin SSIP/SBIP



Puc.3.4a — MNopgkntoyeHne knemm ynpasneHuns cepum SSIP

Pwnc.3.46 — MopgknoveHne knemm ynpasnexus cepum SBIP



Tabnuua 3.2 — OnucaHue knemMM YynpaelieHWst YCTPOWCTBA MNABHOMO Mycka

cepun SSIP/SBIP

PE Knemma npegHasHadeHa Ans NOAKMOYEHNS 3a3eMeHus.
A1 A2 Knemmbl 4nst NoAKoYeHUs HE3aBUCUMOTO MUTAHUS NnaThbl
’ ynpasnexusi 230B AC.
Henporpammupyemble LmdpoBble Bxodbl Nycka, ctona un
Myck aBapuHOro octaHoBa. [onb3ynTecb cxeMamu AByXNPOBOLHOIO UNn
Cron TPEeXnpoBOAHOro ynpaenexus (puc.3.5)
AB.cTon AB.cTon fomkeH GbITb COeanHEH ¢ koHTakToM Com, B MPOTUBHOM
crnyyae Ha gucnree nosBUTCS coobLueHne ob owmnbke.
DI MporpammupyemMbii LM poBON BXoA, PYHKUMS yCTaHaBNMBaeTcs
napametpom CO3.
DI2 [Mporpammupyembiv LncpoBor BXxoa, PyHKLUMSA yCTaHaBNMBaeTcA
napameTtpom C04.
c O6wasn knemma ansi undpoBbIX BXxogoB 1 noteHuman 0 B ans
om
nutaHusa 24 B.
PTC, Com Knemmbl nogkntodenns gatyuka PTC.
HenporpaMmmMupyembii penenHbii Bbixod 06BOAHOIO KOHTaKTopa.
R1A RIC 3amblkaeTcsi nocrne NnaBHOro pasroHa aneKTpoaBuraTens u
’ nepexofa B paboumnin pexunm, pasMbIkaeTcs nocne nogavm KoMaHabl
Ha ocTtaHoB. Xapaktepuctuku: 250 B AC no 3 A; 30 B DC go 3 A.
[Mporpammupyembin penenHbiv Boixod «Pene coctosiHus». PyHKUmA
R2A, R2C ycTaHaBnuBaetcsa napametrpom C06. Xapaktepuctuku: 250 B AC po
3A;30BDC po 3 A.
MporpammupyeMbiii peneliHbiin Bbixog «Pene owmnbkmy . yHKUMS
R3A, R3C ycTtaHaBnueaetcsa napametpom C05. HO no 3 A, H3 no 1 A250 B
AC; HO npo 3A,H3 no 1A30B DC.
Mporpammupyembii aHanorosbli Bbixod. NapameTpsbl
AO ycTaHasnueatoTcs napametpom CO01 n C02. Pabotaet B AnanasoHe
0(4)...20 mMA.
GND O6Lwas knemMmMa Ans aHanoroBoro BbIXoaa.
A+ B- Knemmbl nogkntodeHns guddepeHumansHbix curHanos RS-485.
’ Mcnonb3yetcs Ansa NoaknioyYeHuss yCTPOUCTB no npoTtokony Modbus.

Tpv HenporpaMMMpyembiX BXOAa AUCTaHLMOHHOIO YNpaBneHns MOryT NOAKMIOYEHbI
B pa3HbIX Bapuaumsix COrmacHo NpeacTaBeHHbIM Ha pucyHke 3.5 cxemam.

Pwuc.3.5 — [Byx- 1 TpexnpoBOAHOE NOAKMIOYEHNE



Bce cnaboTouHble kKabenu ynpasneHus A0MKHbI BbiTb NPOOXEeHb! OTAENbHO
OT CMUIOBOW JIMHUM NUTaHWSI BO M3BEXaHWe HaBOAKM MOMEX U JIOXKHbIX
cpabaTbiBaHWii curHana.

3.3.1 Npoknagka kabenen. O6wure npaBuna

Mopbop cunoBoro kabens pekoMeHOYEeTCA BbINOMHATbL MpW  cobniogeHnn
YCMNOBWUIA MECTHbIX HOPMaTUBOB MO TEXHMKE 6E30MacHOCTU, HanpsHKEHUI NUTaHUSA Y
HOMUHanbHOMy Toky YT ¢ yyeTom TpebGoBaHUi MO SKCnyaTaLmu.

Kabenb anekTpogBuratens cnegyet NpoKnagbiBaTb Ha pacCTOSHUM OT OCTanbHbIX
kabenen. Kabenwu anektpoasuratenen HECKONMbKUX NPMBOAOB MOXHO YyKnagblBaTb
napannensHo u psigoM apyr ¢ gpyrom. Kabenb anektpopsuratens, kabenb nutaHus
1 kabenu ynpasrneHusi peKOMeHAYEeTCst NPoKnaabiBaTh B pasHblX KabenbHbIX MoTKax.
B uenax CHWKeHMSI YpPOBHS 3MEeKTPOMAarHUTHbIX MOMEX, BbI3BaHHbLIX WMMYMbCHBIM
XapakTepoMm BbIXOOHOIO HamnpskeHus MpuBoAa, He criegyeT npoknagbiBath kabernb
ABuratensi napannensHo ApyruM kabensiMm Ha NpOTSPKEHHbIX yYacTKax.

MepeceueHne kabenew ynpasneHuss U cunoBbiX kabenew crnegyeT BbINOMHATb
noA, yrnom, kak moxHo 6onee 6nuskum k 90° (puc. 3.6). He ponyckaeTcsa npoknagka
NOCTOPOHHMX Kabenen 4yepes npusod. KabenbHble NOTKU AOMKHbI MMETb XOPOLLYHO
3MNEKTPUYECKYIO CBSA3b APYr C APYrOM M C NPOBOAHMKaMW 3a3eMneHus. [ns ynydweHus
BblpaBHVMBaHMWSA NOTeHLMana MOXHO UCMOSb30BaTb CUCTEMbI allOMUHUEBBIX KabemnbHbIX
NOTKOB.

Puc. 3.6 — MNpachuueckoe npeacTaBneHne paccTosHUiA Mexay kabensmu



3.3.2 Bbi6op kabenen ynpasneHusi. JkpaHMpoBaHue

Bce kabenu ynpaBneHust AOmKHbI ObiTb 3KPAHUMPOBaHHLIMWU. [Nsi HU3KOBOSMBTHBLIX
LMPPOBbLIX CUrHAMNOB Nydlle BCEro NoaxoauT kabenb ¢ ABOWHbLIM 3KpaHoM (puc. 3.7a),
0OHaKO MOXHO MCMOnb3oBaTb M Kabenb Tvna «BUTas napa» C OOHWM 3KpaHoM (puc.
3.70).

———

Puc.3.7a Puc. 3.76

3.3.3 PekomeHaaumm no noakntoyeHuto uHTepcenca RS-485
PekomeHnayeTca cobntogaTe cnegyowune npasuna:

* Wcnonb3oBaTb aKpaHMpOBaHHbIV kKabenb, cogepXallimin ABe BUTbIe Napbl.
» CoeaunHnTb cooTBETCTBYOWME noTeHumans (0 B).

* MakcumanbHas anuHa nuHum — 500 meTpos.

* MakcumanbHasa anvHa oteeteneHns — 20 MeTpOB.

» lpoknagka kabenen: npoknagbiBaTb CeTeBOW Kabernb OTAENbHO OT CUMOBbIX
kabenen (No kpanHen mepe, Ha paccTosiHum 30 cM); ecnyv HeoBxoaMMO, BbINOMHATD
nepecedyeHnss NoA npsMbIMKW yrramu; MoakmnovaTe 3KkpaH kabens K Krnemme
3a3eMreHus Kaxaoro nogknoyaemoro npyubopa.

* [logkniounTb TEPMUHATOPLI FIMHUM K KaXaoMy 13 ABYX KOHLOB JNTUHUN.

3.3.4 Kabenb naHenu ynpasneHusi
[nvHa kabensa oT npyBoAa A0 NaHENM ynpasneHus He AOorKHa NpesbiwaTth 3 M.

3.3.5 PenenHbin BbIXos

YctporictBa nnasHoro nycka cepuu SSIP/SBIP umeloT 2 nporpammupyembix
peneriHbIX Bbixoga — R2 1 R3.

PeneiHble BbIxoAbl NMPeACTaBMsAOT COOOM BLIXOA TUMA «CYXOM KOHTAKT», K HUM
TpebyeTcs MNoABecTM NWUTaHWe CornacHo PUCYHKY 3.8a (MOOKMOYeHWe Harpysky,
nuTalolWencs OoT NepeMeHHOro HanpsbkeHust) unu 3.86 (nogknioveHue Harpysky,
NUTaloLWENCs OT NOCTOSIHHOIO HaNPsKeHNs).



Harpyska
(=3A, 250BAC)

=250BAC

Puc. 3.8a — MNoakntoyeHne Harpysky, NUTaloLLencs OT NEPEMEHHOIO HaNPsSPKEHUS

Harpyska
(< 3A,30BBC)

Puc. 3.86 — NogkntoueHne Harpysku, MUTaKOLLENCS OT MOCTOSHHOTO HaNpPsKEHNs!

AHanormyHbIim 06p830M npon3BoAnUTCA NOAKITHOYEeHNE K peneVlHomy BbIXoay R2.



maBa 4. NoaroTtoBka K paboTte
4.1 NpepBapuTenbHasa NpoBepKa U HaCTpPoMKa

MpepynpexaeHue!
Mepen nogkntodeHnem kabens He nogaBanTe HanpsbkeHve cetn Ha YT,

[Mocne nogknioYeHns NUTaHUs He CHUManTe Kopnyc C YCTPOWCTBa — 3TO
onacHo!

[nsa npegBapuTenbHOM NPOBEPKU YCTPONCTBa HEOBX0OANMO:

1. BeinonHuntb MoHTax u yctaHosky YT n anektpoasuratenst (cm. rmasy 3.1).

2. Mogkn4unTb KNeMMmbl cornacHo cxeme (cM. puc. 3.2a n 3.26. (BaxHo! B cepun
SSIP ycTaHoBKa BHeluHero o6BoAHOro KOHTakTopa obsA3aTensHa).

3. CoefiMHUTL KINeMMbl YpaBreHnsi COrMacHO ABYXMNPOBOAHON UMM TPEXNPOBOAHON
cxeMe ynpasrnenus (cm. n. 3.3, puc.3.5).

4. Nopatb Ha YT ceteBoe HanpskeHue (knemmbl R, S, T). MNocne noaknoveHns
NUTaHUA Ha Auchnee AoMmKHa NoABUTLCA Haanuck: «oToB». [ocne 3Toro ycTponcTeo
rotoBo Kk pabote. Ecnv Ha gucnnee nosiBUNocb coobueHnst 06 owwmnbke, HeobxoaMMo
obpaTtutbes Kk pasgeny «CoobuieHnsa o coctoaHum YTy,

5. lepentn B napametrp AO7 ”n BBeCTM 3HA4YEHME HOMMUHANBLHOIO TOKa
aneKkTpoABUraTensi, KoTopoe ykasaHo Ha 3aBoackon Tabnuuyke. [ins aToro:

+ Haxatb kHoMKy «MeHio/BBoa» Anst nepexoda B MEHIO NPOrpaMMUPOBaHUsS.

* lMpun nomowm kHonkn «MeHio/BBoa» nepenTn k napamerpam rpynnel A1, ganee
¢ nomoubio kHorok A n W — k napameTpy «A07», B KoTOpoMm 6yaeT ykasaH
HOMMHanbHbIA TOK YCTPOMCTBA NaBHOIO nycka.

 Haxarb kHonky «MeHio/BBog» Ans pefakTupoBaHus napaMeTpa.

+ C nomouwpto kHonok A v VW BbICTaBUTE HOMMHAIbBHbLIN TOK, yKasaHHbI Ha
nacrnopTHOM Tabrmyke UCNonb3yemMoro aneKkTpoaBuraTernsi.

» [Ina noaTBepxaeHUa eLle pas HaxaTtb KHOMNKy «MeHio/Beoay.
» [Ins BbIXOA4a U3 MEHIO NPOrpaMMMPOBaHUSI CHOBa HaXXMUTe KHOMKY «Hasagy.

6. C NOMOLLbIO KHOMKK «|_|yCK» npounsseguTe TECTOBbIN 3anyckK anekTpoasuratend.

[ins octaHoBa anekTpoaBuUratens ncnonb3ynTe kHomnky «>>/CTOMMy.



MpumeyaHusn

* Heobxognmo y6eautbcsi B MpaBWUMbHOCTU HamnpaBlieHWst BpalleHus
anekTpoasuratensi. Ecnu anekTpopBuraTtens BpaliaeTtcs B obpaTHOM
HanpaBreHNW, HYXHO HaxaTb KHOMKy «>>/CTOl», OTKN4UTbL NuTaHue
C YCTpOWCTBa NMaBHOMO Nycka U NMOMeHsiTb MecTamu niobble 2 asbl Ha
knemmax U, V, W.

» Ecnu anektpopsuratenb He 3aryckaeTcs OOMKHbIM oGpasoM, crepyeT
ybeamTbcsi B MNpaBuUibHOCTM Bblbopa pexuma 3anycka (nogpobHoe
onucaHne pPexuMoB 3anycka NpUBEAEHO B rnase 7).

* Ecru prTFlLLlI/II;I MOMEHT B npouecce 3anycka HeJOCTaTo4eH, B peXxunme no
Hanps>KeHuto cnegyeT yBennyinTb HanpsXeHue, a B pexumMme orpaHnyeHusa

!

MOMEHTa — yCTaHOBJ‘IeHHbIVI TOK.

* B cnyyae nosiBneHMs NOCTOPOHHEro Lyma, 3anaxa unv ApiMa, HY>XHO
HEMEAMEHHO OTKMIOYUTb MUTaHWE U MPOBEPUTb BO3MOXHYIO MPUYUHY
npobnem.

» Ecnu B npouecce 3anycka unu paboTbl Ha gucnnee nosiBunacb Haanucb
06 owunbke, NOCMOTPETL OnMcaHue owmnbkm moxHo B rmase 10. MNocne
onpeneneHnsi NpUYMH ee BO3HUKHOBEHUS YCTPaHUTE HeUCNpaBHOCTb. [ns
cbpoca owmnbKn HaxxmMmTe KHOMKy «>>/CTOIMM».

« Ecnu Temnepatypa okpyxatowen cpegbl Hwke -30°C, To go Havana
3KcnnyaTaumum ycTpoucTBO NMaBHOrO Nycka Heo6XoAMMO BblAepXaTb npu
KOMHaTHOW TemnepaType B TedeHne 30 MUHYT.

4.2 Npoeepka cunosou 4yactu Y

MpoBepuTb MMaBHbIA MYCK BO3MOXHO C MOMOLLBIO ABYX BapuMaHTOB MOAKMOYEHMS
Y

1. K gBuratento manon MOLLHOCTW. B TeyeHne 3TOro Tecta MOXHO NPOBEPUTb
HaCTPOMKKN 3alnThbl yCTpOVICTBa NnaBHOINO Nycka Ha Bxodax ynpaBneHuda n penenHbIx
BbIxogax. ATOT TECTOBbI PEeXnM He noaxoguT And TeCtupoBaHUA Npon3BOANTENbHOCTU
NiaBHOIO Nycka unn nnaBHOro OCTaHoOBA.

BHumaHue!

Korma Tectupyetcs YIMIM ¢ Hebonbwum aBuratenemM, HeobxoavMmo
yctaHoBUTbL napametp AO07 (HOMWHanbHbIA TOK anekTpoasuratens 1)
B MUHUMaribHO BO3MOXHOE 3HayeHve.

HoMuHanbHBLIA TOK TECTOBOro Apuratens cocTtaBnsieT kak MuHumym 30% oOT
MWHMManNbHOTO HOMUHANBHOTO TOKa YCTPOMCTBA NMaBHOMO Nycka (CM. MUHMMAaIbHbIE U
MakcMmarbHble HAacTpOnKM Toka B napametpe A07).

2. Takke MOXHO NPOTECTMPOBATL CBOK CUCTEMY HA paboTOCNOCOOHOCTb, NOAKIOYMB
Tpu namnbl HakanueaHusa ot 100 BT go 200 BT no cxeme «3Besfa». HyxXHO y4ecTb, 4To



BbIXOAHOW TOK OyaeT odeHb man, n YTl 6yaet curHanuamposaTtb 06 owmnbke (06pbIB
BbIXOOQHOW (pa3bl) U OCTaHABNMBATLCH, NOSTOMY HEOOXOAMMO M3MEHUTb B NMapamerpe
B16 gencresue npu cpabaTtbiBaHUM 3alMThl MPU NOTEPe BbIXOAHOW (ha3bl) U NOCTaBUTb
3HayeHune 1 (nrHopuposaHue). YT nepectaHeT coobuwate 06 ownbke. MNocne 3anycka
YT namnbl HakanMBaHWA OOMXKHbI HAYaTb MOCTENEHHO pasropaTbCH, a nocne Bbixoda
namn Ha nosfHyt MOLHOCTb, YT AOMKHO NepeknounTb NUTaHUEe Harpysku yepes
GarnacHbIV KOHTaKTop.

L1 L2 L3

9 ® 9

Puc.4.1 — MNopkniodeHne namn HakanuBaHus K Boixoay YT




MaBa 5. Akceccyapbl

5.1 NaHenb ynpaBneHus

5.1.1 ®DyHKUMOHaNbLHOE Ha3HaYeHue

Cepus ocHalleHa pyCCKOSI3bIYHOWM NaHenbIo ynpaBneHns C XMOKOKPUCTannmM4ecknm
avcrnneem (LCD), koTopasi sBNS€TCA BbIHOCHOW. YCTaHOBWUTbL MaHemnb Ha LuKadg MOXHO
npv NOMOLUN YOJSIMHUTENBHOIO Kabens u MOHTaXHOW pamku. BHewHwi Bug naHenuv
nokasaH Ha pucyHke 5.1, a HazHa4YeHne KHOMOK U CBETOAMOA0B OnMcaHo B Tabnvue 5.1.

HK-ANCNNEN e

CBETOANOAL! =3

Bepx

Ha3a)] —— ————— Bsog

MK ——y ~——————— Cron/C6poc

4

Pwuc.5.1 — LCD-nanens cepuii SSIP/SBIP

Bhus

Tabnuua 5.1 — HasHauyeHne kHOMok 1 cBeToamoaa naHenu SSIP/SBIP

HasBahue Onucaxue
Metio/Beog Bxop B MeHI0, BLIOOP NapameTpoB, COXpaHeHVe HOBOO 3Ha4YeHUs
napameTtpa.
Hasaz Bbixoa 13 MHPOPMALIMOHHOTO MEHIO, BbIXOA U3 MEHIO

nporpaMMUpPOBaHUsl, BO3BpaT 63 COXpaHEHUs! N3MEHEHUI.

Mpu nepexone B MeHI0: HaBUraLmMsi Mexay napameTpamu

AV MHOPMALIMOHHOTO MEHIO UM MEHIO NMPOrpaMMUpPOBaHUs,
U3MeHeHWe 3HaYeHns napamerpa.

Ha rnaBHOM akpaHe: nepeknioveHe Mexay napameTpamu.

Myck 3anyck anekTpogBuUraTensi.

OcTaHOoB aneKkTpoaBuraTens/copoc owmbok;
>>/CTON MepemelleHne kypcopa.

Bkn.: anektpogsuratens B octaHoBe, YT roToB K 3anycky;

[oToB Boikn.: Ha YT Bo3Hukna owmnbka, nnu YT Haxogutes B pexume
paboThbl.
Pa6oTta Bkn.: YII B pabo4yeM cocTosHWY;

Boikn.: YTl ewwe He nepeLwuno Ha paboTty yepes bavnac.

Bkn.: Ha YT Bo3HMKNa oLwmMbKa;

Ouwmbka Bbikn: oWMGOK HET.

Ha pucyHke 5.2 nokasaHbl rabapuTHble pa3mepbl naHenu SSIP/SBIP-KP, a B Tabnuvue
5.2 npuBeaeHbl X 3HaYEHUS.
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Puc. 5.2 — MabapuTtHble pa3mepbl naHenu SSIP/SBIP-KP

Tabnuua 5.2 - Paavepbl nanenu ynpaenenus SSIP/SBIP-KP

W, mm B, mm I, Mm w1, mm B1, mm 1, mm
95 117 30,4 - - 18,4

CreneHb 3alWnTbl NAHENM ynNpaeneHusl, BbIHECEHHOM Ha Lwkad — IP42.

5.1.2 Oncnnen

Ha pycckossbluHbIi gucnnen LCD-naHenn BbIBOAUTCS pasnuyHas uHdopmaums o
COCTOSIHUM YCTPOWCTBa NNaBHOro nycka. B npouecce nnaBHoro nycka, paboTbl Yyepes
6aninac unu nnaeHOro octaHoBa oTtobpaxaerca coctosHue YII («roToB», «nyck»,
«paboTa», «OCTaHOB»), @ TaKKe BbIXOAHOW TOK MO Tpem dasam.

5.2 MOHTaXHble KOMNJIEKTbI U y,,D,nVIHVITeanbIﬁ Kabenb

[ns kpenneHust naHenu Ha ABepb Lkaga HeobGXoauMO MCNoNb30BaTb MOHTaXKHBIN
KOMIMINEKT, KOTOPbIA COCTOMT M3 MOHTaXHOW pamMku U yanuHuTenbHoro kabensi IN-EC,
OnvHa KOTOPOro MOXET BapbupoBatbes (4o 3 M). Ha pucyHke 5.3 nokasaH BHELLHWI BU
MOHTaXXHOW pamKu u ee rabaputHble pasmepsbl.

T I

1

w

[H "

[H 7 H -

Puc. 5.3 — BHewHuiA BUA 1 rabapuTHble pa3Mmepbl MOHTaxHoN pamku SSIP/SBIP-MK

[aGapuTHblE N YCTAHOBOYHbIE pasMepbl MOHTaXXHOW paMKu ykasaHbl B Tabnuue 5.3.



Tabnuua 5.3 — Paamepbl MoOHTaxHOW pamkun SSIP/SBIP-MK

W, mm

I, Mm

w1, mm

B1, mm

1, mm

105

127

19,5

98,4

120,4

16,5

28




MaBa 6. UHCTPYMEHTbl MOHUTOPUHra

[MapameTpbl MOHUTOpPMHrA HaxogAaTCA MEHIO,
napamMeTpbl MOHUTOPUHIA yKa3aHbl B Tabnuue 6.1. Ha rmaBHOM 3KpaHe No ymMmosiHaHuio
OT06pa)Ka}OTCF| 3Ha4YeHnst Toka no pasam.

Tabnuua 6.1 — NapameTpbl MOHUTOPUHTa

rpynna

G7 _MOHUTOPUHE.

Bce

Homep napameTpa 3HayeHue AvnanasoH
G01 Tok dpasbl U 0.0~6500.0 A
G02 Tok dpasbl V 0.0~6500.0 A
G03 Tok dasbl W 0.0~6500.0 A
G04 HanpsikeHne UV 0.0~1000.0B
G05 Hanpsixkenne VW 0.0~1000.0B
G06 HanpsixeHne UW 0.0~1000.0 B
G07 Temnepatypa paguatopa casbl U 0.0~100.0°C
G08 Temnepartypa paguatopa dasbl U 0.0~100.0°C
G09 Temnepatypa paguatopa casbl U 0.0~100.0°C
G10 CocTosiHne Knemm 0-1
G11 YacToTa cetn 0~100 'y,
G17 O6Lwee Bpemsi pabotbl YN 0~65535 y




MaBa 7. Pexxumbl 3anycka n octaHoBa

7.1 ®yHKUMM 3anyCcKa, OCTaHOBa U cbpoca owmnbokK

B yctponcTtBax nnaBHoro nycka cepun SSIP/SBIP peannaoBaHo 3 0CHOBHbIX criocoba
ynpasnenus YII:

* Wcnonb3ys kHOMkM Ha naHenu ynpaenenus YT,
* YpaneHHoe ynpasneHne ¢ NOMOLLIbIO NOAKMIOYEHNS LMAPOBLIX KIEMM.
+ lNopkntoyeHne 1 ynpasneHne No KOMMyHUKaLMOHHOMY npoTokony Modbus.

MepekntodeHne Mexgy crnocobamu ynpaBneHUss peanusyetcss € MOMOLLbIO
penakTMpoBaHus 3HaveHust napametpa A02 (CM. onucaHve napameTpoB ANs Nogpo6HOA
MHdopMaLun).

7.1.1 YnpaBneHue 3anyckom n octaHoBom [

[na 3anycka anekTpoaBuratensi Nonb3oBaTtefle MOXET UCMNonb3oBaTtb kHomnky MYCK
Ha naHenunynpasneHna, unn noaknw4YeHHbIe BHELLHNe U,I/I(*)pOBbIe CurHanbl, UnmkKkomaHay
Ha 3anycKk C KOMMYHMKaLMOHHOro npoTokorna (cornacHo HacTpoinke napameTtpa A02).
Mocne nogauun komaHabl 3anycka, YT HauMHaeT nnaBHbIA pa3roH 31 B COOTBETCTBUM
C pPEXMMOM, YCTaHOBNEHHOM B napametpe A01.

OctaHoB 31 ocyuwectenserca Takke nogaden komanabl CTOIMN ¢ nomoulbto
COOTBETCTBYHOLLEN KHOMKN Ha NaHenu ynpasneHus, UM nogayvn BHELHero umdgpoBoro
curHana octaHoBa, Unm Nogavv KOMaH4bl Ha OCTaHOB C KOMMYHUKALMOHHOMO NPOTOKOMNa
(cornacHo HacTpolike napameTtpa A02). IBuratens Ha4HET 3amMeansaTbCA B COOTBETCTBUU
C BpemeHeMm, BblbpaHHOM B napameTrpe A11 (T.e. ecnu 3HadyeHue napametpa A1l
oTnnyHo ot 0, TO peanunayeTcsa pexunm NaBHOro OCTaHOBA, a eCnNu 3HadYeHne napameTpa
A11 paBHo 0, TO peanu3yeTcs pexmm oCTaHOBa Mo UHEPLNK).

Komangoa aBapuiHOro ocTaHoBa MOXET ObiTb ModaHa Ha BHELHWE KIeMMb

ynpaeneHusa YTl cornacHo ABYXNPOBOAHOW UMW TPEXNPOBOAHOW CXeMe MOAKIYEeHUS
(cm. n. 3.3).

Mpn nonyyeHunm curHana asapuiiHoro octaHoBa, YII OTKMYUT HanpsXxeHue
nuTaHWs c ABuratensi, U Asuratens OyaeT ocTaHoBMNEH Mo Hepuun. [ins cbpoca aBapum
Heobxoaumo HaxaTb KHomky «>>/CTOIlM» nnm nopgate koMaHgy «CBPOC» BHeLHUM
curHanom (cornacHo HacTtporke napametpa A02).

7.1.2 YnpaBneHune Heckonbkumu 3

Cepumn yctponctB nnaBHoro nycka SSIP/SBIP nossonaiT HacTpavBaTb OO Tpex
HabopoB NapameTpoB anekTpoasuratenen. [1ns atoro Heo6xoauMo BBECTM criegyroLume
OaHHblE B MEHIO:

* AO2: 1 knemmHOe ynpaBsneHue;

» AO05: BbIGpaTh konNMyecTBo anekTpoasuratener (1,2 nnu 3. Mo ymonyanuto BbiGpaH

1 Habop napameTpos 3);

» CO03: 3 (MepekntoyeHne Ha J02);



» CO04: 3 (MepekntoyeHne Ha IO3);

Takxe HeobxoaMMOo BBECTU NapameTpbl aneKTpoasuratTenen:
* A06-A11 — ansa nepsoro J[;

* A12-A17 — gnsa BToporo O[;

* A18-A23 — ons Tpetbero 3.

MepekntoyeHne Mexay Habopamy NapameTpoB OCYLLECTBNSIETCS MpPU MOMOLLU
LUMPOBLIX KNEMM CrefyLLMM 06pa3om:

1. Ecnu koHTaktel DI1, DI2 n Com He 3amkHyThl, Y[ 6ymer wmcnonb3oBaTb
napameTpbl 1.

2. Ecrnu koHTakT DI1 nopknioveH k Com, a DI2 He 3apenicTtBoBaH, YII 6ynet
ncnonb3oBaTb NapameTpbl 2.

3. Ecnun koHTakT DI1 He 3apeinctBoBaH, a DI2 nogkntoyeH k Com, YIIM 6yget
ncnonb3oBaTtb napameTpbl OO3.

7.2 PexxuMbl 3anycka

7.2.1 PeXum orpaHn4eHMA MOMeHTa

Pexxum orpaHuveHnss MomMeHTa peanusyetcs npu 3HadeHun napametpa A01=2.
YcTaHaBnMBaeTCa BEpXHEe orpaHuyeHue nyckoBoro Toka (napametp A06 — ans 301),
BO3HMKaIOLLIEro B Npouecce pasroHa anektpoasurartens — YT 6yaet orpaHMumMBaTh TOK
4o nornHoro pasroHa 31 n nepexoga Ha Gannac.

BbixogHol Tok
A

OrpaHuyeHve 1115
NyCKOBOTO TOKa

HomuHanbHbIn le
TOK

0 o

Puc.7.1 — Tpadomk 3aBMCMMOCTY TOKa OT BPEMEHMU

Ha pucyHke 7.1 unsobpaxeH rpadvk M3MEHEHWs TOKa OT BPEMEHU B pexunmMe
OorpaHu4yeHnst MoMeHTa. |1 — 3To 3Ha4YeHue orpaHuM4eHnst NyckoBoro Toka. MNpu nycke
HanpsbkeHwe ObICTPO HapacTaeT OO0 Tex MNop, Mnoka TOK He [OOCTUIHET 3HadYeHusi
orpaHuyeHuss nyckosoro Toka I1. MNMocne aToro, Mo Mepe pa3roHa anekTpogsuraTens,
BbIXOAHOE  HanpshKeHWe MOCTENEHHO YBENWYMBAETCs, MopAepPXMBas TOK Ha
MakcuMmarnbHOM 3HavyeHumn. Koraa anektpogsuraTtens pasroHUTCS 10 CBOEW HOMUHAMNbHOM
CKOPOCTU, NPOUCXOAMT pesknii cbpoc Toka 4O HOMMHArBHOIO 3HaYeHus le 1 nepexoa Ha
6arinac.



MpumeyaHuune

Tok MOXeT He [ocTuraTtb YCTaHOBMEHHOTO 3HAYeHUs OrpaHuyeHust
MyCKOBOrO TOKa MNPV HE3HaYMTENbHOW Harpy3ke, WnvM ecnv YCTaHOBIEHO
CMULLKOM BbICOKOE 3Ha4YeHWe orpaHU4eHusi MyckoBOro Toka. [aHHbIN pexum
06bI4HO Mcnonb3yeTcs B criyvae, korga TpebyeTcs ecTkoe orpaHuyeHue
MaKCMMarbHOro 3HaYeHWs1 MyCKOBOro TOKa.

D!

BHumanue!
[yckoBOM MOMEHT, pa3BMBAEMbIN 3reKTpoaBUraTeniem, nponopuuoHaneH
KBagpaTy NyCKOBOIO TOKa, OFPaHUYEHHOrO 3a CYET NPUMEHEHUSI YCTPOMCTBA
nnaBHOro nycka: Mo = Mo (;L)z

n
roe: Mn — nyckoBonW MOMEHT; MH.N. — HOMWHarbHbIA MYCKOBOW MOMEHT;
In — NyckoBOW TOK, OrpaHuWYeHHbIn 3a cuyeT npumeHenus YIIT; IH.n. —
HOMMHarsbHBIN MYCKOBOW TOK MPU MPSIMOM MyCke dnekTpoasuraTens.
Ortctoga cnegyert, 4To npu ncnons3osaHun YN HeobxoamMmo ycTaHaBnNmnBaThb
Takoe 3HaveHue nyckoBoro Toka (mapametp A06), npyM KOTOPOM MyCKOBOW
MOMeHT ByaeT npeBbllaTb MOMEHT Harpy3ku. Ecnv B npouecce pasroHa
MOMEHT Ha Barny aMneKkTpoABUraTens OKaXeTCsl MeHbLUe MOMEHTa Harpys3ku,
MexaHU3M He pa3roHUTCS A0 HOMUHANbHOWN CKOPOCTHU.

7.2.2 PexxMm nycKa no HanpsiKeHuo
Pexvm nycka no HanpsbkeHuio peanuayeTcs npy 3HavyeHun napamerpa A01 = 1.
BbIXOD,Hoe HanpsaxeHune

A

HomwuHaneHoe
HanpsixeHvne 3

YcTaBka
HanpsHKeHnst

Bpewms
0 >

t
Bpems nnasHoro nycka

Puc.7.2 — Mpaduk 3aBUCUMOCTU BbIXOOHOIO HanpsXXeHus OT BpeMeHU

Ha pucyHke 7.2 nokasaH rpadvk N3MEeHEHNsi BbIXOQHOTO HaMpPshKeHWUS OT BPEMEHMW.
Korga npoussefeH nyck anekTpogsuraTens, n BbIXoaHoW ToK He npesbiwaeTt 400 % ot
HOMMHArbHOro TOKa anekTpoABuraTens, BbIXOQHOE HanpsikeHne yCTPOMCTBa NNaBHOro
nycka ObICTpo Bo3pacTaeT Ao 3HaveHusa U1 (perynupyetcsa napametpom A08 - nyckoBoe
HanpsbkeHve O3[01). 3aTtem HanpshikeHWe nnaBHO MOBLIWAETCA A0 HOMMWHANbHOIO
3HadyeHnss Ue, n anektpoasuratenb NNaBHO PasroHAEeTCs OO0 CBOEW HOMWHarbHOW
CKOPOCTU. 3atem NpOU3BOAMTCS BKMOYEeHWe 6GannacHoro KOoHTakTopa, W npouece



3anycka 3aBeplLiaeTca.

Bpems pasroHa t (perynupyetcsa napametpom A10 — Bpems NOBbLILLEHUS HAMPSHKEHNS)
onpegenseTcs aMNMPUYEcKUM nyTem, ncxogsa u3 paboTsl YCTPOMCTBA NNaBHOrO nycka
CO CTaHOapTHOW Harpyskow. [lpu nnaBHOM pa3roHe anekTpogsuratens yCTpOWCTBO
NNaBHOrO Mycka KOHTPONWPYET He Bpemsa pas3roHa t, a BbIXOAHOE HanpsikeHwue,
obecneunBas nnaBHbIM POCT CKOPOCTU anekTpoasuratens. [loaTomy npu nerkow
Harpyske BpeMs pasroHa MOXET ObiTb KOpo4ye YCTAHOBMEHHOTO BPEMEHW MNMaBHOro
nycka npu coxpaHeHun Tpebyemol nnaBHOCTM Mycka. Pexum pamnbl N0 HanpsxeHuto
ABMAETCA PEXMMOM, MCNOMb3yembiM No ymonyauuio. OH NpuUMeHsieTca B Crnydasix,
Korga Tpebyetcss obecneunTb BbICOKYIO MNABHOCTb Mycka NPU OTCYTCTBUM XKECTKUX
OrpaHN4eHunii No NyCKOBOMY TOKY.

7.2.3 3anycK ¢ pbIBKOM

Pexnm 3anyCka pPbIBKOM peanudyetcAa npu yCtaHOBKE 3Ha4YeHUaA napameTpa A03
OTNIMYHbBIM OT HyNnA. [aHHbIN pexum ncnonb3yeTcd B Ciny4vae, eCrnih Ha4arnbHOro MOMeHTa
HeOoCTaTO4YHO ANnA NpeoaonieHna CTaTUYeCKOoro TpeHnA CKONbXeHna BO BpeMA 3anycka.
[ns atoro HanpsikeHne pes3ko NOBbILLAETCA 4O HOMMHANBHOIO Ha KOPOTKOE BpeMs B
caMOM Ha4arne 3anycka, a ganee nyck npom3soamnTcA B pexnme orpaHn4eHna Toka mnum
B peXunme no HanpsaXeHuto.

7.3 MeTtoabl ocTaHOBa
7.3.1 OcTaHOB Bbiberom

Pexvm octaHoBa BbiGerom peanusyetcsa npun 3HadeHun napametpa A11 = 0.

OcTaHoB BbIGErOM (MNM OCTAHOB MO WHEPLWMW) NpeacTaBnsercs cobor cBoOOAHbI
MexaHunyeckuii octaHoB. YT He KOHTPONUPYET NPOLECC TOPMOXEHMS, B MOMEHT NoAauu
KOMaHAbl HA OCTAHOB OTKItOYaeTcsl GalnacHbli KOHTAKTOP, CHMUMAEeTCs HanpshKeHue C
3MNeKTpoABUraTensl, U OH OCTaHaBMNMBAETCS MO MHEPLUUM 3a BPeEMs], onpedensieMoe ero
MeXaHWYECKON Harpy3Kown.

MpumevyaHune

Ecnn nnaBHbIn ocTaHOB He Tpebyetcsi, peKkoMeHOyeTcsi MpUMeHeHue

ocTaHOBa BbIGErom, T.K. 3TOT PeXUM NPOANeBaeT CPok Crybbl ycTponcTea
— MNaBHOTO Mycka B CUIy TOrO, YTO MrHOBEHHbIE WMMMYMbCHbIE BbIOPOCHI
— TOKa Npu TSHKENOW Harpyske He OyayT gevictBoBaTth Ha YIIN. Ecnu ogHo

YCTPOWCTBO MIABHOrO Nycka MCMOMb3yeTcs C ABYMSA 3MeKTpoaBuratensmm

OOHOBPEMEHHO, TO 006s3aTeNlbHO WCMONb30BaHME peXxuma OCTaHoBa

BblGerom.

7.3.2 NnaBHbIN OCTAaHOB (OCTAaHOB C JIMHEWHbIM CHU)XXEHUEM
HanpskeHusl)
Pexxum nnaBHOro octaHoBa peanuayeTtcs npu 3HadeHun napametpa A11> 0.



BbixogHoe HanpshxeHue
HomuHanbHoe Ue
HanpsixeHne 3

Ycranoeka U1
HanpsHKeHNs

» Bpewms

BpeMH nnaBHOIo octaHoBa
Puc. 7.3 — I'paduk 3aBUCMOCTU BbIXOQHOIO HaMpPSHXEHNUs1 OT BPEMEHU

Ha pucyHke 7.3 noka3aHa 3aBMCUMOCTb BbIXOAHOIO HaMpshKEHWs OT BpPEMEHMW.
B paHHOM pexume npu nogave komaHabl Ha octaHoB, Y[ nepekntovaetcs
¢ 6arinaca Ha TMPUCTOPbI Y NNaBHO CHWXKAET BbIXOAHOE HaNpsXXeHve BNAoTb A0 YCTaBKu
no HanpsbkeHmio U1 (onpepensietcs napametpom AO08 — orpaHuWyeHue MnycKoBOro
HanpsbkeHusl) 3a BpemMsi nnaBHOro ocTaHoBa T1 (onpepensietca napametrpom A11 —
BpeMS MMaBHOrO OCTaHOBa), a 3aTeM CHMMAaEeT HarnpskeHue C anekTpoaBuratens.
JdanbHenwee TOPMOXEHNE NPOUCXOAUT MO UHEPLUN.

MpumeyaHuue
—_— Pexxum nnaBHOrO OCTaHOBa aKTUBMPYETCH TOMbKO ANs MHEPLMUOHHbIX
— Harpy3ok. Ecnu oueHouHble 3HayeHUst MomeHTa uHepuun MeHble 20 %,
— TO PEXUM NIIAaBHOrO OCTaHOBa He aKTUBMpPYeTCS.

7.4 CneunanbHble NPUMeHeHUs

7.4.1 MapannenbHbI 3anycK HECKONbKUX 3fIeKTpoaBUraTenemn

Ecnn coBokynHas MOLWHOCTb HECKOMbKMX anekTpogsuratenen meHee 80 %
OT HOMMHaIbHOW MOLLHOCTW YCTPONCTBA NaBHOIO NycKa, anekTpoasurateny MoryT ObITb
NpUCoOeauHEHbl K YCTPONCTBY napannensHo. [pu aTtom HeobxoauMO AOMONHUTENBHO
obecneuntb Kaxablin anekTpoasuraTenb YCTPOMCTBOM TEMMOBON 3aLUNThI.

7.4.2 Ucnonb3oBaHWe YCTPOMCTB 3aluTbl OT UMNYJIbCHbIX
nepeHanpsixkeHun (Y3UM)

PekomeHayeTcst ycTaHOBKa YCTPOWCTB 3alUTbl OT UMMYMbCHBLIX MepeHanpsiXeHnn
B CrnyYasix pucka BO3OEWCTBMSA TPO30BbIMU pa3psgamMv WM MHbIMU  akTopamu,
TakKUMWU KaK nepeHanpshkeHne B ceTu, Gpockm Toka M T.N. [eTanu ucnonb3oBaHUSA
CM. B pyKOBOACTBE Mo npumeHeHunto Y3UTT.

7.4.3 Pene HanpsikeHus

B npouecce nnaBHOrNO 3anyCka anekrtpoasuratend 3awmTta Y oT noBbILEHHOrO
N NOHMXEHHOro HanpsXeHna He akTUBHa. ,D,J'IFI npegoTepalleHna aBapMﬁHle CVITyaLl,VIVl
peKomMeHOyeTCA yCTaHOBKa pere HanpsXeHunaA (peKomeHnyemaﬂ yCTaBKa Hanps>XeHuna —
38020 %).



nporpaMmmMmumpoBaHus

agBa 8. MeHI0 nporpammupoBaHuA

MeHio nporpaMMuMpoBaHus MOXET OblTb U3MEHEHO Kak B peXxume OCTaHOBa,
Tak U B pexume pabotbl. Jllobble n3ameHeHus OyaoyT NpUMeHeHbl HeMeaneHHo, Aaxe
BO Bpems paboTbl yCTpONCTBa NNaBHOro nycka.

8.1 HaBurauus u pegaktupoBaHue napaMeTpoB B MeHIO

MeHtio nporpaMmmrpoBaHus UCTIONb3yeTcs ANs NPOCMOTPa U U3MEHEHWS NapaMeTPOB,
onpegensiowmx paboTy yCTpOWUCTBA NNaBHOrO Mycka.
NporpaMMMpPOBaHKsl Ha OCHOBHOM 3KpaHe HaXXmMuTe KHorky «MeHio/Beoay. HaBurauus
No MeHI0 NPOrpaMmMMpPOBaHUS:

Ona poctyna K MeHo

o [nsa HaBurauum MeXay napamMmetTpamMmu MeHo nporpaMmMmnpoBaHUA — KHOMKU A n v

* [Ina pefakTMpoBaHUA 3HaYeHUsa nNapaMeTpa MeEHK NPOorpaMMUMpPOBaHMSA — KHOMKa

«MeHwo/BBoay.

« [ns vameHeHus 3HaueHusi napameTpa — kHonku A u W (Mpu aTom 3HaueHue
penakTMpyemoro napaMmeTpa Muraet Ha gucnnee).

» [Ina nepemelyeHns mexay paspsgamm — kHonka «>>/CTOlM».

« [Ina coxpaHeHus HOBOroO 3HaYeHus napameTtpa — kHorka «MeHto/Beogy».

» [Insa Bo3Bpata 6e3 COXpaHeHNs N3MEHEHUI — KHoMKa «Hasany.

* [Insa BbIxO4a U3 MEHI0 nporpaMmmMmmpoBaHnA — KHOMKa «Hazag».

8.2 NapameTpbl MEHIO NporpaMmmMmupoBaHus

Tabnuua 8.1 — OnucaHne napameTpPoB MEHI0 NPorpaMMmnpoBaHms

Homep

napa HaszBaHue [vana3zoH CraHpgapTHoe Onucanue
P napametpa HaCTPOWKM 3HayYeHue napamerpa
MeTpa
A1 MapameTpbl nycka/ocTaHoBa
. Pexxvmbl mycka nogpo6HO onucaHsbl
1: Mo HanpsxeHuo
A01 Pexum nycka : 1 B M. 7.2 pyKOBOACTBA
2: Mo momeHTy
o 3KcrnyaTauum.
1: Knemmbl YcTaHaBnmMBaeTCA NCTOYHUK
yrnpasneHusi KOMaH[, Ha MyCcK 1 OCTaHOB
2: Maxenb anekTpoasurarens.
yrpasneHuns B03MOXHbI 3 OCHOBHBIX
3: Modbus cnocoba ynpasrneHust: ¢ KHOMOK
naHenu ynpaeneHust (3Ha4eHne
A02 | Pexum ynpaeneHus 2 2), yoaneHHoe ynpasreHue

C MOMOLLbHO 3aMblkaHUs
COOTBETCTBYHOLLMX KIEMM
ynpaBerneHus (3HadeHve 1),

UNK ynpaereHre ¢ NOMOLLbIO
KOMMYHMKaLMOHHOrO MPOTOKOMa
Modbus (3HadveHue 3).




AO3

Bpems pbiBka

0.0~05¢c

0.0c

YcTaHaBnmBaeTCs BpeMs pbiBka B
pexvime 3anycka ¢ pbiBkoMm. Mpu
3Ha4eHun O (no ymonyaHuto) 3anyck
npovsBoanTcst 6e3 pbiBKa.

AO4

3agepxka 3anycka

0~999 ¢

1c

Mocne nony4eHns komaHae! Ha
3anyck, YT 3anyckaet aurarternb
C 3a[epP>KKOM, YCTaHOBINEHHON B
3TOM NapameTpe (B cekyHaax)

A05

CryneHu nycka
(Konmnyectso
anekTpoasurarenei)

w2
(S RN

Bo3mMoxHO vcnonb3oBath 40

Tpex Asuratenein ¢ pasHbimm
Habopamun napametpos. Npu
BblOOpe 3HaYeHns «1» napameTpbl
BTOPOTO W TPETLETO ABUraTens He
3apevicTytoTcst. [NogpobHee — cm.
n7.1.2

AO6

OrpaHuyeHe MycKoBOro
Toka J1

2.0~5.0 (ot IHom)

3.5

YcTaHaenueaetcsa koachmumeHT
OrpaHNYEHNS NYCKOBOrO

TOKa (OT HOMMHArLHOTO TOKa
anekTpogsuratens). Mapamvertp
MCMOMb3YeTCs B peXuMe rycka no
MOMeHTY (cMm. . 7.2.1 pykoBoacTBa
no 3Kcrnyaraumm).

AQ7

HomuHanbHbI Tok 31

1~1260 A

B
3aBUCNMOCTU
OT Moaenu

YcTaHaBnMBaeTCs HOMUHArbHbIN
TOK MCMOSb3yemMoro
anekTpoasurarens 1. 3tor
napameTp obsi3aTeneH K
M3MEHEHMIO NP UCMONb30BaHNN
areKkTpoaBMraTensi, TOK KOTOPOro
He COBMaJaeT Co CTaHAAPTHbLIM
3Ha4YEHMEM AHHOrO NapamMeTpa.

AO8

IMyckoBoe HanpskeHue
an1

30~70 %

30 %

YcTaHaBnvBaeTcs 3HaveHne
HayarnbHOro HanpshkeHVst B
NpOLEHTax OT HOMUHAIbHOTO
HanpshkeHs! YCTPOWCTBA NaBHOTO
nycka.

MapameTp ncnonbayercs

rpu 3anycke no HanpPsHKEHNo

(cm. n. 7.2.2 pykoBoAcTBa no
aKkcnnyatauum). B cnyyae Tsbkenon
Harpy3Kku yCTaHOBUTE 3Ha4eHVe
AaHHoro napametpa 40 % vnm
BbILLE.

A09

Hanpspkenve
TopMmOXeHust 301

20~80 %

30 %

[MapameTp 3a0encTBOBaH TOMNBKO
cryyae, ecnv 3HayeHue napametpa
«Bpewmsi octaHoBa 31» OTMYHO OT
Hyns. YcTaHaBnvBaeTcsi ypoBeHb
HanpspKeHUst B KOHLIe npoLiecca
TOPMOXEHUS.




A10

Bpewms nycka 301

2~60c

20c

YcTaHaBn1BaeTcs MakcumarbsHoe
BpEMsi, B TEYEHWE KOTOPOro
YCTPOWCTBO MNnaBHOro nycka dyaer
JIMHEMHO MOBbILLATL HaNpshkeHWe
VI KPYTSILLMIA MOMEHT 10
[OCTVOKEHWS NPeaenbHOro
3HAYeHWs NMYCKOBOIO TOKa.

A1

Bpewms octaHoBa 31

0~60c

YcraHaBnuBaeTcs BpeMs, 3a
KOTOpOe anekTpoasuratens dyaet
nnaBHO OCTaHaBNMBAaTLCS A0
MOMHOro octaHosa Asurarens. [MNpu
3HaueHun «O» ByaeT peannsoBaH
PEeXuM OCTaHOBa MO MHEPLIMK
(cm. n. 7.3.2 pykoBoacTBa no
aKcnnyarauum).

Pexxnm nnaBHoro octaHoBa
aKTMBMPYETCS TOMNbKO Anst
VNHEPLMOHHBIX Harpysok. Ecnn
OLIEHOYHblE 3Ha4YeHUst MOMEHTa
nHepumn menbLue 20 %, To
PEXUM NNaBHOMO OCTAaHOBA He
aKTMBMpYeTCS.

A12

OrpaHu4eHne nyckoBoro
Toka 312

2.0~5.0 (ot IHom)

35

YcraHaenuBaeTcs koadpbpuumeHT
OrpaHNYeHust MyCKOBOTO
anekTpoapuratens 2. Cm.
onucaHue napamerpa A06

A13

HomuHanbHbI Tok 302

1~1260 A

B
3aBMCUMOCTM
oT Modenu

YcTaHaBnMBaeTcs HOMUHArbHbIN
TOK MCMOSb3yemMoro
anekTpogsurarens 2. Cm. onucaHue
napametpa A07.

A14

MyckoBoe HanpsixeHvne
o2

30~70 %

30%

YcTaHaBnvBaeTcs 3HaveHe
Ha4arnbHOro Hanps»XeHns
anekTpogpuratens 2. Cm. onucaiue
napametpa A08.

A15

HanpskeHune
TopMOXeHust 32

20~80 %

30%

YcTaHaBnnBaeTcs 3HaveHve
HanpsbKeHUs1 TOPMOXEHUS
anekTpoasurarens 2. Cm. onucaHue
napametpa A09.

A16

Bpewms nycka 302

2~60¢c

20c

YcTaHaBnuBaeTcs BpeMsi nycka
anekTpoasurarens 2. CMm. onucaHue
napametpa A10.

A17

Bpewms octaHoBa 312

0~60c

YcTaHaBnvBaeTcs BpeMsi OCTaHOBa
anekTpogsurarens 2. CMm. onucaHue
napametpa A11.

A18

QOrpaHu4eHre MycKOBOTO
Toka 313

2.0~5.0 (ot IHom)

3.5

YcTaHaBnueaetcsa KoahumumeHT
OrpaHNYeHNs NyCKOBOO
anekTpogurarens 3. Cm.
onuncaHvie napameTpa A06

A19

HomuHanbHbIM Tok 303

1~1260 A

B
3aBMCUMOCTMN
oT MoJenu

YcTaHaBnMBaeTcsl HOMUMHArbHbI
TOK MCMOSb3yeMOoro
anekTpoasurartens 3. Cm. onucaHue
napametpa AQ7.




30~70 % 30 % YcTaHaBnMBaeTcs 3HaveHve
[MyckoBoe HanpsikeHve HayaribHOro HanpsHKeHUs
A20
303 anekTpoasurarens 3.
Cwm. onncaHue napametpa A08.
20~80 % 30 % YcTaHaBnneaeTcs 3HaveHve
Hanpspkenvie HarpsPKeHUs1 TOPMOXKEHUS
A21
TopMmOXeHusi 303 anekTpoasurarens 3.
Cwm. onuncaHue napametpa A09.
2~60c 20c YcTaHaBnMuBaeTCs BpeMsi nycka
A22 | Bpewms nycka 903 anekTpogsurarens 3.
Cwm. onucanve napametpa A10.
0~60 ¢ Oc YcTaHaBnnBaeTCcA BpeMsi OCTaHOBa
A23 Bpewms ocraHoBa 33 anekTpogsurarens 3.

Cwm. onucanvie napametpa A11.

B2 O6Lwwme HacTpomku*

* MapameTpbl AaHHOW rpynMbl ABMSIOTCA CEPBUCHBIMU U He TPebytoT 3amMeHeHWA. [ns usMeHeHust napaMmeTpoB
notpebyercs BBECTW Naporib, Npy HEOOXOAMMOCTM 0bpaTUTECh B CryX0y TexHnyeckorn noanepkkv INSTART.

1: 3abnokupoBsaHb!

1

TonbKo YTeHne

BO1 Briok. napawerpos 2: Pa3bnokupoBaHbl
BO2 BbiGop si3bika 1 KVITaVICIfVIVI 2 Tonbko YTeHne
2: Pycckuii
1:230B 2 Tonbko YTeHne
2:400B
BO3 | Hom. HanpsbkeHue YT 3:440B
4:480B
5:660 B
1:11A B Tonbko YTeHne
2:15A 3aBUCUMOCTH
B04 | Hom. Tok YT 3:22A OT MoZenu
25:1260 A
B 3aBucumocTm ot B PaccuutbiBaeTcst aBToMaTnyeckm
B05 | Hom. MowHocTs Y mMogenu 3aBUCUMOCTM | HA OCHOBaHWUM 3Ha4YeHUI
OT Moaenun napametpos B0O3 1 B04, Tonbko
yTeHvne
1: Tok, A 1 Tonbko YTeHne
B06 MoHUTOPUHP 2 Hanpsoketue, B
3: Temn.pagmaropa, ¢
- B TonbKo YTeHve
BO7 | Bepcus MO 3aBUCUMOCTU
oT Moenu
B13 | Koadh. Toka dhasbl A - 0 Tonbko YTeHve
B14 | Koadp. Toka dasbl B - 0 Tonbko YTeHne
B15 | Koadh. Toka dpasbl C - 0 Tonbko YTeHne
B16 | Hactpoiika sawmTsi 1 - 0: 3awmTa HactpavBaeTcs peakums 3alumt
N aKTuBHa Ha BO3HWKatoLLme oLmndkun. He
B17 | Hactpoitka sawmbl 2 1: 3awmra PEKOMEHAYETCS MEHSITb 3TOT
HeaKTVBHa napamertp.
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C3 Knemmbl1 ynpaBneHusi

co1 [IanasoH AO 1 4~20 MA 1 Hactpolika napametpoB paboTbl
2:0~20 MA aHarorosoro BXoaa.
1: Hom. Tok 30 1 20 MA cooTBeTCTBYET
2: HanpsixeHue ceTun NATUKPATHOMY HOMUHAIbHOMY TOKY
C02 | Kanan AO YCTPOMCTBA NITaBHOrO NycKa;
20MA COOTBETCTBYET HamnpsKeHUo
ceTtn 1000 B.
1: Het 1 YcraHaenuBaeTcsa OyHKUMA
2: BHeluHss oumbka uncpposoro Bxoda DI1.
3: MNepexntoyeHne
C03 | ®dyHkums DI va 92
4: OTKn. BHELUHEN
OLLINGKN
1: Het 1 YctaHaenveaeTcs PyHKUMA
2: BHellHsa owwmnbka umncpposoro Bxoaa DI2.
3: MepexkntoyeHne
C04 | ®yHkuma DI2 va O3
4: OTKIN. BHELLHEN
oLnBKN
1: MNeperpy3ka 3 25 YctaHaenueaeTca OyHKUMSA pene
2: briok. potopa oLwmbkmn R3.
3: MpesBbiweHne MoapobHyto nHbopMaLwmto 06
MyCKOBOTO TOKa oLumbkax cm. B mase 9.
4: MNepekoc a3 1. Owwmbka Mo neperpyske
5: O6pbIB BbIXOAHOMN areKkTpoaBUraTters
dasbl 2. BnoknpoBka poTopa/kopoTkoe
6: O6pbIB BXOAHOW 3aMblKkaHve
asbl 3. Owmbka No NpeBbILLEHNIO
7: MNMepekoc YacToThl MyCKOBOTO TOKa
cetn 4. Mepekoc a3
8: K3 Ha BbIxoge 5: O6pbIB BbIXOAHOM hasbl
9: T Yrnmn>D9 6: O6pbIB BXOAHOW (hasbl
10: MNeperpes 30 7: Mepekoc YacToTbl CETH
11: Hert Harpysku 8: KopoTkoe 3amblkaHue Ha BbIxode
12: MNoBblLLeHHOE 9: Temnepatypa paguaTtopa
C05 | ®yHkuma pene R3 HanpshkeHue cetn YN npeBbicuna 3HayeHve,

13: MoHwkeHHoe
HanpsbKeHue cetu
16: Owmbka Modbus
17: ABapuiiHbIi cTon
18: Kon-Bo
nyckos>D11

19: MNpeBbiLeHne
BpeMeHw nycka

20: Owmbka
napameTpoB

21: BHelwHss owmbka
22: Owwmbka IH YT
23: PesepB

24: TYNn>b10

25: Ip<D08

26: Owwmnbka

ycTaHoBneHHoe B napametpe D09.
10. MNeperpes anekTpogBuratensi
11. OtcyTcTBUE Harpy3kun (HeT
nepexoga Ha 6arnac)

12: MoBbILLEHHOE HaNPsSHKeHNe CETK
13: MoHWKEHHOE HanpsPKeHNe ceTn
16: Owmbka ceTeBOro NpoTokona
Modbus

17: ABapuiHbIVi cToN (3aJaHve ¢
TepMuHana)

18: Kon-Bo nycKkoB npeBbICUIo
3HaYEHME, YCTaHOBIEHHOE B
napametpe D11

19: MpeBbILLEHVIE BPEMEHM MyCKa
20: Owmbka napameTpoB

21: BHelwHsIa owmbka




22: Owmbka IH YT

23: Peseps

24: Temnepatypa paguaropa

YIIM npeBbicvna 3HayeHue,
ycTaHoBneHHoe B napametpe D10
25: Pabounii TOk MeHbLUe
3HaYEeHMS], yCTaHOBIEHHOTO B
napametpe D08

26: CpabartblBaHue perne npu
nosiBreHmn nobon ns owmodok YIr.

Co6

PyHkums pene R2

1: F'otoB

2: 3anyck

3: barinac

4: [naBHbIN OCTaHOB
5: Owmbka

1: MNpu nogade nutaxuns Ha YT
perne 3aMbIKaeTcs 1 OCTaeTcst
3aMKHYTbIM 0 NpeKpaLleHust
nogaym nutanmsa Ha YT

2: Korga noctynaeT komaHaa Ha
3anyck YII, pene 3ambikaetcs 1
OCTaEeTCsi 3aMKHYThIM BO BpEMSI
nnaBHOro nycka, A0 nepexoda Ha
Bannac

3: Korga YTIN nepexoaut B
cocTosiHue paboTbl Yepes bavinac,
pene 3aMblkaeTCcsl M OCTaeTcst
3aMKHYTbIM BMNOTb 40 MOSHOMO
OCTaHOBA 3NeKTpoABUraTens.

4: Korga YII nepexoauT B
COCTOSIHME NJIaBHOMO OCTaHOBA
areKkTpoaBuratens, pene
3aMbIKAETCS U OCTAETCsA 3aMKHYTbIM
BMJIOTb [0 MOMHOIO OCTaHoBa
aneKTpoaBuraTensi.

5: Pene 3amblkaeTcs npu
BO3HMKHOBEHMW OLIMBKM Ha YTIT.

co7

3awmra ot 3anycka

1: AKTMBHA
2: HeaktnBHa

3aluuTa oT 3anycka nNpu nopave
MUTaHUs B pexume paboTbl ¢
KNeMMm yrpaeneHus.

CO08

Jlorvka aBapuiHOro
crona

1:H3
2:HO

YcTaHaBnMBaeTCs BapuaHT paboTbl
LmdpoBoro Bxofa «AB. CTOM».

Mo ymon4aHmio 310 HopmarnsHO
3aKPbIThIA KOHTAKT.

D4 MNapameTpsb! 3awmr

D01

YpoBeHb neperpyaku

1: YpoBeHb 2

2: YposeHb 10A
3: YposeHb 10
4: YposeHb 20
5: YposeHb 30

3

YcTaHaBNMBaETCS YPOBEHb 3aLLUTHI
ot neperpy3ku. MogpobHee cu.
n.9.1

D02

YcTaHoBka 3awmnThl
OT MOHKEHHOIO
HanpsbKeHUs ceTu

60~90 %

80%

YcTaHaBnm1BaeTcs B NpOLIEHTax oT
HanpsbkeHus cetu (napametp BO3)

D03

YcTaHoBka 3awmuThl
OT MOBbILLEHHOIO
HanpsbKeHUs ceTu

100~130 %

115%

YcTaHaBnmnBaeTcs B NpOLIEHTax ot
HanpsbkeHus cety (napametp BO3)




D06

YcTaHoBKa orpaHuyeHust
Toka GroKMpoBKN poTopa

6.0~8.0 (ot IHOMm)

7.0

YcTaHoBWTE 3TOT NapameTp
3aLmThl, YTOObLI MPEAOTBPaTUTL
3arnyck ABuraTens npy Hanu4mm
neperpysku.

DO7

Bpewmsi Griokmposkm
poTopa

1.0~5.0c

3.0

YcTaHaBn1BaeTcs BpeMs,
yepes KoTopoe poTop

GyneT 3abrnokvpoBaH nocne
BO3HVIKHOBEHUS NEPErPY3KM.

D08

YcTaBka Toka XornocToro
xona

0.0~0.9 (ot IHoMm)

0.0

YcTaHaBnnBaeTcs 3alumTta no
xoriocTtomy xogy. Ecnm sHaveHne
TOKa BO BpeMs paboTbl HUxXe,
4YeM yCTaHOBINEHHOE B AAaHHOM
napamertpe, To Y1 6yner
CUrHanmuavpoBaTb 00 OLLMGKe.

D09

YcTaBka Temneparypbl
neperpesa YII1

70~85 °C

75 °C

Ecnu Temnepatypa paguartopa
YCTPOWCTBA NMaBHOrO nycka
NPEeBbILLAET 3HaYEHMe,
YCTaHOBMEHHOE B 3TOM MapameTpe,
cpabartbiBaeT 3alumTa oT neperpesa
ycTpomncTaa nnaeHoro nycka, YTl
npekpaLlaet pabory.

D10

YcTaBka cpabarbiBaHVs

npeaynpexaeHns o
neperpese YIIM

55~69 °C

65 °C

Ecnn temnepatypa paguartopa
YCTPOWCTBA NNaBHOrO Mycka
npeBbILLaeT 3Ha4YeHNe,
YCTaHOBMNEHHOE B 3TOM Napametpe,
cpabaTbIBaeT nNpeaynpexaeHne o
neperpese yCTPOMUCTBA NIaBHOMO
nycka, npu atom YT npogormkaet
pabory.

D11

OrpaHuyeHme yncna
3anyckoB (B Yac)

0~10

YcTaHaBnMBaeTcs orpaHuyeHue no
Konuyectsy nyckos YT B yac. MNpu
NpeBbILLEHUM 3aaHHOIO YnCcna
NOSIBUTCS OLUMGKA MO NPEBbILLEHNIO
ymcna nyckoB. Mpu 3HaueHun «0»
YMCIO MYCKOB HE OrpaHUYeHo.
BHumaHue! Mponssogutens He
pekoMeHayeT coBepLuath Gonee 5
3anycKoB B yac!

ES

MapameTpbI ceTeBoOro

npotokona Modbus

EO01

Azpec ycTpoWcTBa B ceTn
Modbus

1~247

1

YcTaHaBnMBaeTcs agpec
YCTPOWCTBA NIIaBHOrO Mycka B CETU
Modbus RTU. Aagpec formxeH bbiTb
YHUKanbHbIM U HE COBMaaaTth C
agpecamm gpyrvix yCTponcTB B TON
Xe ceTn.

E02

CkopocTb nepenayn
AaHHbIX B ceTn Modbus

1: 4800
2: 9600
3: 19200

YcTaHaBnvBaeTcs CKOpOCTb
nepeaayn AaHHbIX, koTopast
ucnonbayetcs B cetv Modbus.
CkopocTb nepenaym AaHHbIX
[OImKHa COBMaAaTh CO CKOPOCTHIO
BEAYLLEro YCTPOWCTBA, MHaye CBS3b
He ByaeT ycTaHoBNeHa.




1:8-1-NRTU 1
2:8-1-ERTU
3: 8-

YcraHaenusaetcs hopmat
[AaHHbIX, KOTOPbIV MCMOSL3YeTCH

E03 dopmar gaHHbIX B CETU 1-ORTU B ceT Modbus. ®opmar forxeH
Modbus 4: 8-1-N ASCII coBnagatb ¢ hopmaTomM BegyLLero
5:8-1-EASCII YCTPOWCTBA, NHaYe cBs3b He byaeT
6: 8-1-O ASCII yCTaHoBMeHa.
0.1~60.0c 20c Ecnu coeaunHeHne He bynet
E04 | TaiiayT obveHa YCTaHOBIEHO B TEYEHME BPEMEHH,
3aaHHOro B 3TOM MapameTpe,
nosiBUTCA cooBLLEHNE 00 OLLINBKe.
F6 UHdopmauun o cobbITusX
FO1 CoobLLeHne o cobbITum 1
F02 Coo0bLLeHMe 0 cobbITum 2
FO3 | CoobLueHure o cobbitum 3
F04 Coo0bLLeHVe 0 cobbiTum 4
FO5 | CooblueHme o cobbirun 5 | ViHdopmaums o nocnenHux 10 cobbitusix YT BrritoyaeT Tvn owmbku,
BpeMsi ee BO3HWKHOBEHUS!, TOK U HAMNPsKEHWE B 3TOT Nepuogd. 3anucbiBatoTcst
F06 | CooBluetue 0 cobbtMM 6 | 1ocnennme 10 coBbiTHi, MHGHOPMALIAS O KOTOPBIX HE MOXKET GbiTh OUMLLEHA.
FO7 Coo0bLLEeHVEe 0 cobbiTvn 7
FO8 | CoobuueHure o cobbitum 8
F09 Coo0bLLeHVe 0 cobbiTn 9
F10 Coo0LueHme o cobbitm 10
G7 MoHuUTOpUHI
GO01 Tok ¢pasbl U 0.0~6500.0 A - MapameTp Ans yteHus
G02 | Tok dpasbl V 0.0~6500.0 A - MapameTp Ans YTeHUs
GO03 Tok chasbl W 0.0~6500.0 A - MapameTp ans yreHus
G04 | Hanpspkenne UV 0.0~1000.0B - MapameTp Anst YTeHnst
GO05 | HanpsvkeHne VW 0.0~1000.0 B - MapameTp ansi yTeHns
G06 | HanpspkeHne UW 0.0~1000.0 B - MapameTp Ansi YyTeHns
Temnepatypa paguatopa | 0.0~100.0 °C - MapameTp ans uteHus
G07
casbl U
Temnepatypa paguaropa | 0.0~100.0 °C - MapameTp ans YteHus
GO08
dasbl V
Temnepatypa paguatopa | 0.0~100.0 °C - MapameTp Ans uteHus
G09
a3l W
G10 | CocTosiHMe Knemm - - MapameTp Ans uteHus
G11 YacTora cetu 0~100 Iy - MapameTp Ans YTeHus
O6Lee Bpemsi paboTbl 0~65535 4 - MapameTp Ans yteHus
G17
ynn
H8 Copoc napamerpoB
1:Oa - Mpy nomoLLm aToro napameTpa
HO1 C6poc t'a sasoackmne 2: Het MOXHO copocuTb YT Ha
HacTpovki 3aBOACKME YCTAHOBKY.

42




MaBa 9. CoobweHuna o coctosstHmu YIM

9.1 Peakuusa 3awmnTbl

Korpa o6Hapyu1BaeTcsi COCTosHIE, MPU KOTOPOM cpabaTbiBaeT 3aluuTa, yCTPOUCTBO
NnNaBHOrO Nycka 3anucbiBAaeT B XKypHan Kof cobbiTvs. YCTPOMCTBO MnaBHOro nycka
xpaHut 10 nocnegHux cobbiTuiA, KOTOpble OTOGpaXatloTCs B UHCDOPMALMOHHOM MEHIO

(napameTtpbl rpynnel F).

Ecnn Ha gucnnee ycTponcTBa NMaBHOMO Mycka MOSIBUNIOCH COOGLUEHME O COBbITMM,
HeobXxoAMMO onpefenuTb U YCTPaHUTb YCIOBWS, €ro Bbl3BaBLUME; COPOCUTL OLUMOKY
Ha YCTPOWCTBE NMaBHOMO Mycka; nepe3anyctuTb YCTPOWCTBO MMaBHOrO nycka. Ans
cbpoca coobLyeHnss Ha aucnnee HaxmmTe KHonky «>>/CTOlM» Ha naHenu ynpaBneHus
unu nogavite komaHay Yepes npotokon Modbus Ha cbpoc ownbkM (B 3aBUCUMOCTM OT
MCMONb3yeMOro MeTofa ynpaBneHust yCTPOMCTBOM MiaBHOrO nycka).

Meperpy3ska 3
Mocne nepexoga Ha paboTy ¢ Garinacom 3awuTa OCyLLECTBMASIETCA B COOTBETCTBUM
CO CTaHAapTHOM KpUBOW Tennoson 3awmTsl (Puc. 9.1).

MporpammHoe obecneyeHne YCTPOMCTBA HEMPEPbLIBHO BbIMUCIISET MHTErpasnbHoe
3HayeHune neperpysku no popmyne:
2.T.
[ x2-T-K,

roe:
e X — oTHOLWeEHNE haKTUYECKOro TOKa K HOMUHANBHOMY TOKY 3MEKTpoABUraTensi.
* T - nepwuog BbiIGopkm (10 mc).

* K — k0o3thnUMEHT 3awmThbl OT Neperpyskn (3aBucuT ot napametpa DO1).

YpoBeHb 3awuThl OT Neperpy3ku ycraHaBnmeaeTcsa napameTtpom DO1.

3HayeHune K ymeHbLuaeTcst npu yenudeHunn DO1:
+ DO1=30—->K=1.

+ D01=20->K=1.5.

+ D01=10->K=3.

+ DO1=10A > K=6.

+ DO1=2—>K=15.

Mpu [OCTVXKEHWM pacHeTHOro mopora neperpy3ku | X2-T-K=570 ycTpoiicTBO
OTKIHOYaeT ABurartens.
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Pnc.9.1 — KpuBble TennoBow 3awwmuThbl 3nekTpoasuraTens
(Bpems cpabaTbiBaHUS 3aLLMTbI OT Neperpysku),
roe: le — HOMUHanbHbIN TOK anekTpoasuratens, Ip — pabounii Tok anekTpoasuraTens.

Tabnuua 9.1 — 3aBMCMMOCTb BPEMEHU OTKITHYEHUSA OT KPATHOCTU HOMMHAIBHOMO
TOKa anekTpoasuratens IH

3naveHme CraHpapTHas Harpy3ka Tsaxkenas Harpy3ska
(ypoBeHb 10) (ypoBeHb 20)

KpaTHOCTb TOKa 3.0le 5.0le 3.5le 5le

Bpems 23 c 8c 32c 15¢

BnokupoBka poropa

3awmTa cpabaTbiBaeT Npu MraBHOM Mycke/OoCcTaHOBE, OOHapPY>XEHUN 3aKNUHUBAHUSA
ABuratensi B pexume 6annaca unm KOpoTKoM 3amblKaHUM B Harpyske nmbo Ha 3emriio.
Ecnn Harpyska 3abnokvpoBaHa, a MIHOBEHHOE 3Ha4YeHUE TOKa MPEBbLILIAET YCTaBKY
3awmTbl ot 6nokmposkmn (6,0 1e-8,0 le, roe le — HOMUHanNbHLIV TOK 3MNeKTpoABUraTens)
1 BpeMs npesbilwaeT yctaBky Bpemenu (1,0 ¢-5,0 c), To pukcnpyetcss HemcnpaBHOCTb
«BnokvpoBka potopa». Ecnn o6HapyxeHO KOpOTKOE 3aMblkaHWe B Harpyske Wu
MrHOBEHHbIV TOK npeBbiwaeT (8~10) IH (rae IH — HomuHankeHeIN Tok YTITT), pernctpupyetcs
HeuncnpaBHOCTb «BrnoknpoBka poTopa.

3awuTa ot npeBbIilLeHNA BpeMeHN orpaHu4YeHnsa NyCKoBOro Toka

Bo BpeMsi MaBHOMO Mycka U OCTaHOBa WHTerparbHoe 3HaueHue [X2 T HenpepbIBHO
Bbluncnsietca. Ecnm [X2-T2570, dmkcupyeTcs olmbka «npeBbillieHne MyCKOBOrO TOKay.



Ecnn Bpemsa nycka meHee 2-kpaTHOroO 3HadeHus u npesbiwaeT 80 cekyHa, cpabaTbiBaeT
3almTa OT Ype3MepHOro BpemeHun nycka. 3gech Ip — paktmyeckoe 3HaveHve Toka, le —
HOMMVHanbHBIN TOK 3NeKTpoaBuraTens.

Ta6nuua 9.2 — CpabatbiBaHve 3aLMTbl BpeMEHW OrpaHUYeHnst MyCKOBOro ToKa

3HaueHne

KpaTHocTo Do1 YposeHb 2 | YpoBeHb 10A | YpoBeHb 10 | YpoBeHb 20 | YposeHb 30
TOKa

4.75le<Ip<5.0le 23¢c 23c¢ 23¢c 23¢c 23¢c
4.25lelp<4.75le 30c 30c 30c 30c 30c
3.75lelp<4.25le 35¢ 35¢ 35¢ 35¢ 35¢
3.25le<Ip<3.75le 47c 47c 47c 47¢c 47c
2.75le<Ip<3.25le 63c 63c 63c 63¢c 63¢c
2.25le<Ip<2.75le 92c 92c 92c 92c 92¢c

3awumTa ot nepekoca a3

Mpu npeBbilweHnn ToKa Kaxgon dasbl 5% OT IH U OTKNOHeHUU 3APPEKTUBHOIO
3HayeHuss Toka Kaxgow pasbl bonee yem Ha 30% dumKcupyeTcs HeMcrnpaBHOCTb
«nepekoc ¢as».

3awuTa ot 06pbiBa BbIXOQHOM (ha3bl

Mepen nyckom nnv BO Bpems MNnaBHOro nycka, pabotsbl B H6annace nnbo Bo BpeMsi
NNaBHOrO OCTAHOBA, €Cny 0BHapy>XeHO, YTO OfHa WM HECKONbKO ha3 ABurartens He
noaknodeHsl K Boixogy YT unu Bbiwen U3 cTpost TUPUCTOP, PErncTpupyeTcs olimnbka
«00pbIB BbIXOAHON (hasbl».

3awuTa ot 06pbIiBa BXOQHOM (ha3bl

Ecnn B TeueHne 1 cekyHOpl BO Bpemsi nycka, pabotbl B Gavinace wnu nnaBHOMO
ocTaHoBa He OOHapyXeHO BXOAHOE HanpsbKeHWEe Ha OOHOW WIWM HEeCKOmMbKMX hasax,
dukcmpyeTcs onbka «06pbIB BXOAHOW dhasbl».

3awuTa oT NpeBbIWEeHUA YacTOThbl CeTU

HeucnpaBHOCTb «NEPEKOC YacTOTbI» PEMMCTPUPYETCS, ECNIN YacToTa NUTatoLLEN CeTh
npeBbIwaeT 5% OT HOMUHANBHOIO 3Ha4YeHUsi B NMto6oM paboyemM coCTOSIHWU.

3awuTa oT KOPOTKOro 3aMbiKaHUA TUpPUCTOpPaA

Ecnun nepen 3anyckom B TedeHue 1 cekyHObl OOHapyXeHO KOpPOTKOE 3aMblkaHue
TUpucTopa, pernctpupyertcs owmnbka «K3 Ha Bbixoae».

3awwmTa ot neperpeBa YN

Mpn npesbiweHnn Temnepatypbl Y[ ycTaHoBReHHOro npegena 3awuMTbl OT
neperpesa (B napametpe D09) B TeueHue 2 cekyHa (OUKCUPYETCH HEUCNPABHOCTb «T
YMM>D9y».



3awuTa oT neperpesa 3neKkTpoaBUraTens

Ecnn obwee conpoTtveneHne TepmogaTtuuka gsuratena npu 25°C coctaenset
2000Q~750Q v npesbiwaet 3,1kQ, peructpupyetca owwubka «neperpes 3SO». Mpwu
CHMXeHun conpoTtusrnerus Hke 1,5kQ neperpes yctpaHsetcs, n YT Bo3Bpalyaetca
B PEXMM rOTOBHOCTW.

3awuTa 6annacHOro KOHTaKkTopa

Ecnn Bo Bpemsi pabotbl B Gannace obHapyxeHo, YTO OamnacHbI KOHTaKTOp He
3aMKHYT UK €ro 3aMblKaHMe HEHAOEXHO, PETNCTPUPYETCS OLWmnbKa «HeT Harpyskuy».

3awwuTa ot nepeHanps>xeHna cetun

Ecnn HanpsbkeHMe CceTu MpeBbIaeT YCTaHOBMEHHOE 3HayeHue 3awuTbl OT
nepeHanpsbkeHnss (D03) B nwbom pabouem pexume, ukcupyeTca owwmnbka
«[OBbILLEHHOE HaNpsXKeHWE CEeTUY.

3awmTa oT NOHMXKEHHOro HanpsXXeHUs ceTn

Ecnn HanpspkeHve ceTu nafjaeT Hke YCTAHOBMEHHOTO Mopora 3aluTbl OT
noHwxkeHHoro HanpsbkeHus (D02) B ntobom pexrme, hukcupyeTcs oinbka « NOHUKEHHOE
HanpsbkeHue ceTuy.

Owwnbka Modbus

Ecnn obHapyxeH TaliM-ayT CBSi3W, OLIMOKa AAHHbLIX UK AaHHble, NOMyYeHHble OT
BeZyLLEero yCTpoMCTBa, He COOTBETCTBYHIOT oXuaaeMbiM 10 pas nogpsag, pernctpupyercs
«Owmnbka Modbus».

OwwnbKa pa3MbIKaHUs Lienu aBapMMHOM OCTaHOBKM

Knemmbl As.cton u Com pomkHbl OblTb 3aMkHyTbl. EcCnv OHWM pasomKHyTHl,
dukcmpyeTtcs owmnbka « ABapuAHbIN CTONY.

3awuTa oT CIULKOM YacTbIX nyCcKoB

Ecnn konnuyectBo 3anyckoB B Yac NpeBbllLIAET yCTaHOBMEHHOe B napamerpe D11,
pernctpupyetca ownbka «Kon-so nyckos >D11y».

3awumTa oT CAIMLIKOM AO0Nroro 3anycka

Ecnn obwee Bpems 3anycka npesbilwaeT 80 cekyHA, duKkcupyeTcst oLlumbka
«[MpeBbilLeHe BpeMEHU MycKay.

Owwunbka napameTpoB

«Owmnbka napameTpoB» MKCHMPYyeTCs, ecnv 3agaHHoe 3HavyeHne OYHKLMOHAMbHOIo

napamMeTpa BbIXOOUT 3a AoNyCTUMble npeaenbl.

BHelwHAA ownbkKka

Mpu C03=1 «BHeLwHsA owmnbka» pernctpupyetcs, ecnun 3amkHyTbl DI1 n Com. MNpu
C04=1 dukcmpyeTcsi «BHeLUHSAS owmnbkay npu 3amblkadum DI2 u Com.



Ownbka HomuHanbHoro Toka Y

Ecnu HomuHanbHbIN Tok mogenu YT He cooTBETCTBYET annapaTHOn KoHdUrypaumm
(napametp B04), dukcnpyetcs owmbka «Owmnbka IH YIM».

MpeaynpexaeHue o neperpese YN

EcnutemnepaTtypa npeBbilIaeT yCTaHOBMNEHHbIV MOPOr NpeaynpexaeHns o neperpese
B TedeHne 2 cekyHg (D10), dwmkcupyetcs cobbitne «T YT >D10», HO oTkNoYeHne
He npowucxoguT. Ecnu npegynpexaeHne 3aduKCMpOBaHO B PEXMME FOTOBHOCTM, MyCK
HEBO3MOXEH.

I'Ipe,qynpe)KAeHMe O XOJNIoCTOM Xone

Ecnu 1ok YTl Bo BpeMsi paboThl B Gainace B Te4eHne 1 CeKyHAbl OMyCKaeTcsl Huke
3agaHHoro nopora xonoctoro xopa (0,01e~0,91e), dukcupyetca npegynpexageHue
«Ip<D08» (TonbKko npegynpexaeHne, oOCTaHOB HEe NMPOUCXOAMT).

9.2 UHpopmauma o coctossHum YT

B tabnuue 9.3 nepe4vyncneHbl MexaHn3mbl 3allnTbl, @ Takkke BO3MOXHbl€ NMPUYUHbI
NnosiBNeHus coobLeHnii o coctossHum YN un npeannaraemble pelieHnd No X YCTPaHEeHUIo.

Mpw BO3HWKHOBEHUM OLLUMBOK, CBA3AHHLIX C NeperpeBoMm, a Takke
NpeBbILLIEHNEM TOKa UNW HanpskeHns, 3anpeLlaeTcs BO306HOBNATL paboTy
[0 YCTpaHeHUS NPUYNHBI BO3HVKHOBEHWUSI HEMCNPaBHOCTU UMW He paHee,
yeM yepe3 10 MUHYT Nocne BO3HUKHOBEHWS OLLNOKN.

Tabnuua 9.3 — Hopmaumns o cobbITUAX, UX NPUYMHAX U NpeanaraeMbixX peLleHmsax

UHdopmauusa Ha gucnnee Bo3moxHasa npuuunHa / npeanaraemoe pelwieHue

1. NpoBepkTe, HE CMULLKOM 1K TsXena Harpy3ka, a

Takke He NpeBbILLAET MU TOK Nocne nepexofa Ha bannac
HOMUHanbHOe 3HaveHue Toka [, 3agaHHOoe napameTpamu
A07, A13 nnun A19.

2. MNpoBepbTe, He YCTaHOBIEHO NN CMMLLKOM Marnoe
3HayeHue napameTtpa A07, A13 unn A19;

Meperpy3ka 3 3. MNMpoBepbTe, HE YCTAHOBIEHO NN CAIULLKOM Maroe
3HayeHue napametpa DO1;

4. MposepbTe, HET N BOMNBLLIOIO OTKIIOHEHNSI MEXAY
3Ha4YeHMeM TOKa NMaBHOro nycka U akTU4eCcKUM
3HaYeHneM ToKa.

5. MNMpoBepbTe, HE NPEBbILLIEHO NN KONMYECTBO NYCKOB B 4ac,
pekoMeH0BaHHOE NPOU3BOANTENEM.

1. NpoBepkTe, HE OCTAaHOBUINCS N ABUraTenNb;

2. [NpoBepbTe OTCYTCTBME KOPOTKOTO 3aMbIKaHWs Harpy3ku
Bnok. potopa mMexay daszamu Unm Ha 3eMnio;

3. MNpoBepbTe, HAXoAMTCSA N TOK Ha AWCNIee YCTpPoncTea B
npegenax 3HavyeHun napametpos D06 1 DO7.

Harpyska cnuwkom 6onbluast unm YT HenpaBunbHo
nogo6paHo K anekTpoaBuUraTernto.

MpeBbILLIEHWE MYCKOBOTO TOKa




MNepekoc a3

[MpoBepbTe xapakTepUCTUKN BXOAHOTO TpexdasHoro
nUTaHWs, LENoCTHOCTb Y CUMMETPUIO CONPOTUBIIEHNS
06MOTOK aneKkTpoaBuraTens.

O6pbIB BX.hasbl

MpoBepkTe Hanuuue BXOAHOTO TPexdasHoro HanpsKeHNst
MUTaHUS, NPaBUMNBLHOCTL MOAKMIOYEHUS K CETU YCTPOMCTBA
1 BarinacHoro KOHTakTopa, NpoBepbTe PaboTOCNOCOGHOCTL
KOHTaKTOpa

O6pblIB BbIX.(hasbl

1. Y6eoutech, 4To TpexdpasHoe NMTaHne 1 NOAKIIOHEHHBIV
Asuvratenb paboTalT HopMarbHO.

2. MNMpoBepbTe, HAAEXHO N NOAKMHYEHbI BXOAHbIE

1 BbIXoAHble kKabenu ycTporcTea nnaBHoro nycka. Ecnn

B LIenu eCcTb aBTOMaTUYeCcKue BbIKMKOYATENMN UM KOHTaKTOpBI,
ybeauTech, YTO OHM KOPPEKTHO cpabaTbiBatoT

1 06eCneYmBaoT XOPOLLMIA KOHTAKT.

3. MNpoBepbTe, He CAULLIKOM N Man TOK Harpysku ABuUratensi —
OH JOrmKeH 6bITb He MeHee 5% OT HOMUHanbHOro

TOKa YCTPOMCTBA MaBHOro nycka. Ecrnm ncnonbayetcs
MarnoMOLLHbIN ABUraTenb C HA3KOW Harpy3kom, MOXeT
BO3HUKHYTb CUTYyaLMs, MPW KOTOPOW NoTepst dhasbl Ha Bbixode
He Oyaet obHapyxeHa. (MpymeyaHre: Npu NOBTOPHOM
BKIMHOYEHWUM 3aLLmMTa OT NoTepu dhasbl aBTOMATUYECKM
aKkTMBUpyeTCs).

4. Y6eautecb, YTO TUPUCTOPbI HE 3aKOPOYEHbI 1 YTO FIMHUS
ynpaeneHusi TMpUCTopamu NOAKIYEHa NPaBUIbHO.

Mepekoc 4YacToTbl ceTn

MpoBepbTe, HE BBIXOAUT NN YacToTa CeTu 3a Npeaensl
AmanasoHa paboyer YactoTbl YII.

K3 Ha BbIxoge

1. NpoBepkTe, He 3aKOPOYEHbI NN TUPUCTOPSI;
2. NposepbTe NOAKMIOYEHNE JMeKTpoABUraTens K
YCTPOMCTBY MNaBHOrO nycka.

T YNn>D9

MNeperpes Y.

1. NpoBepbTe, HE CAMLLKOM MK TsXKena Harpyska.

2. MpoBepbTe, HE YCTAHOBIEHO N CANULLKOM Marnoe
3HayeHune napametpa DO9;

3. NpoBsepbTe, coBNaaalT N napameTpbl yCTPONCTBa
NraBHOro MNycka W areKkTpoaBuraTens;

4. MNpoBepbTe, He NPEBbLILLEHO N KONMYECTBO NYCKOB B Yac,
peKkoMeHA0BaHHOE NPOU3BOANTENEM.

Meperpes 3[

1. NpoBepbTe coeanHeHne mexay AaTYMKoM Temneparypbl
PTC v psurartenewm;

2. lMposepbTe, He NpeBbILIAET N TeMneparypa o6MoTkM
ABuraTtens TemnepaTtypHbIv Ananas3oH obHapyKeHus
aartyuka Temnepatypbl PTC;

3.MNpoBepbTe, He CANLLIKOM NN BEMuKa Harpyska.

Het Harpy3ku

Owwnbka npu nepexofe Ha Garnac.

1. MNpoBepbTe, HAaXOANUTCSA NN HANPSXKEHWE NUTaHNS Lenu
ynpaeneHus B npegenax paboyero AnanasoHa;

2. MNpoBepbTe, coeanHeHne BHyTpeHHero 6annacHoro
KOHTaKTOpa.

[NoBbILWEeHHOE HanpsXXeHne ceTn

1.MNpoBepbTe HanpshkeHne Tpexda3Hon BXOAHON CETH;
2. MNpoBepbTe 3HaveHne napameTpa DO3;
3.MpoBepbTe HanNnymne NomMex.




[MoHWXeHHoe HanpskeHue ceTn

1.MpoBepbTe HanpshxkeHue Tpexda3HoW BXOAHOW CETH;

2. MpoBepbTe, He CAWLLKOM N Marno 3Ha4yeHne napameTpa
D02;

3.MpoBepbTe Hannymne nomMex.

Ownbka Modbus

1.MNpoBepbTe, NpaBUNbHO NU yCTaHOBMEHbI NapamMeTPbl
rpynnel E.

2.MNpoBepkTe, NpaBUIbHO N NOAKIOYEHbI BHELLHNE
knemmbl A+ un B-.

ABapuviHbIv cTON

1. NpoBepbTe, OTKINIOYEHA NN BHELLHSAS KneMMa «AB.CTON»
oT knemmbl «Comby;

2. MNpoBsepbTe, 3aMKHYTbI NI HOPMarbHO 3aMKHYTble
KOHTaKTbl AAPYr1X YCTPOMCTB, NOAKIOYEHHbIX K 3TON KNemme.

Kon-so nyckos>D11

MpeBbilLEHKe Ynucna NyckoB B 4ac

1. MNpoBepbTe, He NPeBbILLAET NN KONMYECTBO 3arnyCcKoB

B TeYEeHWe OHOro Yaca yCTaHOBIIEHHOE 3HaYeHne
napametpa D11;

2. lpoBepbTe, He CAWLLKOM N Mano 3Ha4yeHne napameTpa
D11.

npeBbILUeHI/Ie BpeMeHU nycka

1. NpoBepbTe, COOTBETCTBYIOT NN YCTAHOBMNEHHbIE
napameTpbl 3anycka 1 ocTaHoBa napameTpamM
TEXHOMOrM4YeCcKoro npoLecca;

2. MpoBepbTe, HE CRULLKOM MU TshKkena Harpyska;
3.lpoBepbTe, HE CAULLKOM NN Mana MOLLHOCTb TpexdasHon
cetu.

Owwnbka napameTpoB

1. NpoBepkTe, NPaBUNBHO NN YCTaHOBMEHbI NapaMeTpbl
A05, C03 n C04;

2. MposepbTe, NPaBUbHO MU NOAKIIOYEHbI BHELLIHWE
knemmbl DI1 n DI2;

3. MNpoBepbTe, He BbIXOAAT NN (PYHKLMOHAanNbHbIE NapameTpbl
3a npefenbl 3a4aHHOro AnanasoHa.

BHewwHas owmnbka

1. NpoBepkTe, NPaBUbHO N ycTaHoBNEHbI NapameTpbl CO3
n C04;

2. MNMpoBepbTe, NPaBUIIbHO N NOAKINIOYEHbI BHELLHUE
knemmbl DI1 n DI2.

Owmwmbka 1 YN

MpoBepkTe, cOOTBETCTBYET W NapameTp B04 mopenu
HOMUHanbHomy Toky YII1.

TYNn>bD10

Ecnu Temnepatypa paguaTtopa ycTponcTBa nnaBHOro nycka
npeBbILIAET 3Ha4YeHne, ycTaHoBneHHoe B napameTpe D10,
cpabatbiBaeT npeaynpexaeHne o neperpese yCTponcTsea
nnaeHoro nycka, npu atom YIIM npogomkaet pabory.

1. MNpoBepbTe, He CAULLKOM NN Tshkena Harpyska;

2. MNpoBepbTe, He NPEBLILLEHO MW YACMO 3aMyCKOB B Yac;

3. MpoBepbTe, coBNagaloT v NnapaMmeTpbl yCTPOUCTBa
NMaBHOroO MycKa W anekTpoaBuraTens;

4.MpoBepbTe, MPaBUIbHO NN YCTAaHOBIEHO 3HaYeHne
napametpa D10.

Ip<DO08

XonocTon xoa.

1. NpoBepbTe COOTBETCTBME HOMUHASBbHBIX MApaMeTPoB
anekTpoaBuraTens Harpyske;

2. MNMpoBepbTte, 3HaveHve napametpa D08 («0O» o3Havaer, 4YTo
aTa pyHKUMsa 3abnoknpoBaHa).




B Tabnuvue 9.4 npeacraeneHbl Apyrne BO3MOXHbIE HEUCNPABHOCTU (HE CBA3AHHbIE C
oTobpaxeHnem cobbiTna Ha gucnnee yCTporUCcTBa) U CNOcobbl UX yCTPaHEHUS.

Ta6nuua 9.4 — [Ipyrue BO3MOXHble HEUCNPABHOCTU U CNOCOBLI MX YCTpaHEH)s

HeMcnpaBHOCTb Bo3moxHas npuyinHa n cnocob6 yCcTpaHeHus

1. MNpoBepkTe, HaAeXHo N coeanHeHVe KNeMMHOro
KoHTakTa “Cton”.

2. MNMpoBepbTe, HAAEXKHO NN 3aMbIKAIOTCH KOHTAKTbI,
ucnonb3yemMble Ars ynpaeneHust 3amblikadnem “Cton” un
“Com”.

BHesanHas octaHoBKka BO BpeMsi
paboTbl

1. NpoBepbTe, COOTBETCTBYIOT NN NapaMeTpbl CBS3N
napameTpam XoCT-KoMnbtoTepa.

2. MNpoBsepbTe, NpaBUNbLHO MW MOAKIYEHa NMMHMA cBA3n RS-
485, HET NX OLUMBOK NN NNOXOro CoeANHEHUS.

3. MNMpoBepbTe, NpaBunbHO Ny yctaHosreH napametp A02.

HeBo3MOXHO 3anycTuTb
yoaneHHoe ynpaerneHue

1. MNpoBepbTe, HAAEXHO N NOAKMIOYEHbI BHELLHME
KOHTpOrbHble nuHum “Cton” u “Myck”.
2. MNpoBepbTe, NpaBuUnbLHO N1 yctaHoBneH napametp A02.

HeBo3MOXHO ocyLLecTBUTb
ynpasreHue c Knemm

1. NpoBepbTe, kabenb coeanMHeHUs aucnnes.
2. MNpoBepbTe Hanuuue HanpsixeHnus Ha YT (ceTeBoro nnu
yNpaBnsoLLero).

HeTt nutaHuns naHenun
ynpasneHua

1. MNpoBepbTe, He CULLKOM NN Tshkena Harpyska;

2. lpoBepbTe, COOTBETCTBYIOT MU NapameTpbl YCTPONCTBa
NnaBHOroO Nycka napameTpam anekTpoaBuraTensi.

3. YBenu4bTe orpaHuM4eHue nyckoBoro Toka asuratens (A06,
A12 unn A18).

4. YBenuybTe Ha4yanbHoe 3Ha4YeHne HanpshxeHns asuraTens
(A08, A14 nnn A20).

5. YBenuybte Bpems nycka asuratens (A10, A16 unun A22).
6. N3ameHunTe pexunm 3anycka Ha “3anyck ¢ pbIBKOM” 1
yctaHoBuTe napametp A03 (Bpems pbiBka) 6onbLue 0.

CKOpOCTb asurartena He
yBENMn4nBaeTCcAa BO BpemMs
nnaBHOro nycka




Maga 10. KommyHukaumoHHbIn npotokon Modbus

Cepus SSIP/SBIP wcnonbsyet npotokon ceasn MODBUS gnsa ynpaeneHus yepes
nHTepdenc RS-485. Mepen vcnonb3oBaHvem cBsA3n RS-485 HeobxoamMmo BpyuyHYHO
3ajaTb agpec, CKOpoCTb nepefadn AaHHbiX 1 dopmat AaHHbIxX YT, 3T napametpol
He MOryT ObITb U3MEHEHbI B NPOLIECCce CBSA3W.

®dopmaTtbl kogupoBaHus MODBUS
Mpotokon MODBUS uncnonb3yeT asa hopmaTa KOAMPOBaHUS:

1. ASCIl (American Standard Code for Information Interchange) — naHHble nepepg
nepenaven npeobpasytorcst B cooTBeTcTBYytOWMEe ASCII-koapl.

2. RTU (Remote Terminal Unit) — paHHble nepepatoTca  Hanpsmyio 6e3
npeobpasoBaHusi.

Tabnuua 10.1 — dopmat kogunposaHus ASCII

0 1 2 3 4 5 6 7
30H 31H 32H 33H 34H 35H 36H 37H
8 9 A B C D E F
38H 39H 41H 42H 43H 44H 45H 46H

®dopmaT kogupoBaHua RTU

Kaxxgbih 6anT faHHbIX COCTOUT U3 ABYX 4-OUTHBIX LWEeCTHaALATEPUYHbBIX CUMBOJSIOB.
Hanpumep, O0x1F B RTU npeacrasnsercs kak ‘“1FH’.

dperim CMMBOSIOB:
* 10-OMTHbIN pperM: 8-61THbIE cMMBONbI 6e3 6uTa YeTHoCTM (8,N,1).
* 11-6uTHBIN (bperim: 8-OuTHbIE cumBonbl ¢ GuTom YeTHocTm (8,E/O,1).

dopmar AaHHbIX Npu nepeaaye
Tabnuua 10.2 — Pexxum ASCII

Mone Onucanwue
STX CrapToBbii cumBon "' (3AH)
ADR Appec ycTtponcTaa (8 6ut) B dpopmate ASCII
CMD Kog komaHngel (8 6ut) B hopmate ASCII
DATA OanHble (nx8 6uT, go 32 ASCIl-kopoB)
LRC CHK KoHTponbHasi cymma (8 6ut B ASCII)
END KoHeu coobueHmst (CR ODH, LF 0AH)




Tabnuua 10.3 — Pexxkum RTU

Mone OnucaHue
START Bapepxka >10 mc unm 3,5 BpemeHn nepegayn 6anra
ADR Appec yctponcTaa (8 6uT)
CMD Kog komaHngbl (8 6ut)
DATA OaHHble (nx8 6uT, fo 32 6anToB)
CRC CHK KoHTponbHasi cymma (16 6uT)
END 3apgepxka >10 mc unu 3,5 BpemeHn nepegayn Gata

Appecauus (ADR)

Jonyctnmbin ananasoH agpecos: 1 — 247. Ecnv agpec BbIXOAWUT 3a 3TOT AManasoH,

yCTpOVICTBO He OTBETUT.

KoAbl KOMaHA 1 CTPYKTYpa AaHHbIX

Komanpa 03H (uteHue napameTpoB)

YTeHne 0aHOro UNm HECKOMNbKMX PEerncTpoB napamMeTpoB BEAOMOrO YCTPOWCTBa.
Ta6bnuua 10.4 — KomaHga 03H

Mone 3HauyeHune
Apnpec 01H
DyHKUMA 03H
HavanbHbIVi agpec 00H 01H
KonnyectBo gaHHbIX (CnoB) 00H 02H
KoHTponbHasi cymma CRC 95H CBH

Komanpa 06H (3anucb ogHOro 3Ha4yeHusi B perucTp)

3anucbiBaeT 1 CroBo B perucTp.
Ta6bnuua 10.4 — KomaHga 06H

Mone 3HauyeHue
Anpec 01H
DyHKUMA 06H
Appec peructpa 00H 01H
3HaueHve 00H 02H
KoHTtponbHas cymma CRC 59H CBH

Onpe,qeneHMe agpecoB AaHHbIX CBA3U

OTOT pasagen coaepXuT onpeaeneHns agpecoB AaHHbIX CBA3W, KOTOPbIE UCTONb3YOTCA
Ans ynpaeneHns paboTon yCTporcTBa NnaBHOro nycka, nony4eHns nHopmaumm o ero
COCTOSIHUM 1 HaCTPOMKM COOTBETCTBYHOLLMX NapameTpoB.

MNpaBuna npeacraBneHus agpecoB NapameTpPoB U KOAOB (PYHKLMIA

Anpec pernctpa, COOTBETCTBYHOLLMIA NapamMeTpy, onpeaenseTcs CepuiHbIM HOMEPOM
Koda dyHkumu. MNMapameTpbl crpynnmMpoBaHbl B rpynnbl A-G (0-6), a Homep napameTpa
KOHBEPTMPYETCS B LUECTHaALATEPUYHbBIA hopMar.



Hanpumep, ana napametrpa B10 wecTHaguatepuyHoe npeacTaeneHne apgpeca

dyHkumum 6ynet 010AH.

OnpepneneHne agpecoB NapameTPOB B NPOTOKOSE CBA3M

Tabnuua 10.5 — KomaHab! ynpasneHus

Appec Kon
OnpepeneHue napameTpa dyHKUMN OnucaHue ATpuoyTr
3anyck 3201H 00AAH HauaTtb paboty 3anuch
OcrtaHoB 3201H 0055H OcTaHoBUTb 3anucb
BoccraHoBneHue 3202H 00AAH BOCCTanOBVITb 3annce
3aBOACKMX HAaCTPOek HacCTpOWKn
C6poc owmnbok 3203H 00AAH OuncTuTb oWNbKN 3anucb
Tabnuua 10.6 — YTteHune Tekyero paboyero cocTosHMs
OnpegeneHue Aapec Koa Onucanue ATpubyTt
napameTpa pyHKLUM COCTOSIHUS
[oTOBHOCTB 4201H 0001H Pexxvum oxmpgaHua UrteHne
3anyck 4201H 0002H Pexum nycka YteHne
Baiinac 4201H 0004H | Paborano YreHue
Garinacy
OcraHos 4201H 0008H Pexvm nnasHoro YreHme
ocTaHoBa
Owmbka 4201H ootoH | CocTonme Urenne
OLMBKM

Tabnuua 10.7 — YTeHune TekyLlero cocTosAHUSA

OnpepgeneHue Apnpec napametpa Koa owmn6ku
Het HencnpaBHocTEN 4202H 0000H
Meperpy3ka 4202H 0001H
BrnokupoBka poTopa 4202H 0002H
[MpeBbiWeHne BpeMeHn nycka 4202H 0003H
Mepekoc a3 4202H 0004H
O6pebiB a3kl Ha BbIxoae 4202H 0005H
O6pbIB dha3bl Ha Bxoae 4202H 0006H
Owwbka YacToThl 4202H 0007H
f;’sv‘l’;:gg;a""b"‘a”“e 4202H 0008H
Meperpes YN 4202H 0009H
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OTBeTbI Ha OLIMOKWN NpyY Nepeaaye AaHHbIX

Mpu Bo3HWKHOBEHWUM ownbkn YT oTnpaBnseT koa OWMbBKKM, ycTaHaBnMBas ctapLuni
6ut (bit7) komanapl (kog dyHkuum + 80H), 4ToBLI BEAyLLMIA (XOCT) MOT ONpeaenuTb, Y4To
npousoLuna owmbka.

Tabnuua 10.8 — MNpumep otBeTa B RTU-pexnmve

Mone 3HaveHue
Agpec 01H
PyHKUMA 86H
Kopn, oLmnGkum 01H
KoHTponbHasi cymma CRC 83H AOH
Tabnuua 10.9 — OnncaHne KoaoB OLNOOK CBA3U
Kop own6kmn CopepxaHue oWnOKu OnucaHue
O00H HeT owmbku Owmbka oTcyTCcTBYET
. YT nony4vno HenoaaepXvBaembli Kog
01H HeBepHbIN kog dyHKLUUK chyHKLIMMN
02H HeBepHbIN agpec AaHHbIX YT nony4rno HegonycTUMbIN agpec AaHHbIX
YcTaHoBMNeHHOe 3HayYeHne AaHHbIX
03H HeBepHoe 3HayeHne AaHHbIX
HegonycTMmo
10H Owwubka KOHTponbHOM cyMMbl | OwmbBka B MPOBEPOYHOM KOAE AaHHbIX
1H MapameTpbl 3anpelueHbl ans | MNapaMeTpbl HEMb3sS U3MEHUTb BO BPEMS
N3MeHeHus paboTbl
12H Bbixop 3a gonyctumbliii YcTaHOBMNEHHOE 3HaYeHNe BbIXOAUT
avanasoH 3a npegesbl 4ONYCTUMOro AvanasoHa
15H TpebyeTtcs 3aBoackon napornb Ans Roctyna  napametpam Tpebyetca
naponb Npov3BOAUTENS

10.1 3azemMmneHue n aKpaHUpoBaHue

PekomeHgyetcs

Mcnonb3oBaTb  3KpPaHMPOBAHHbIN

kabenb «BuWTas napa»

3alMTHbIM 3KpaHoM. [1Ba koHuUa SKpaHupyroiero kabens cnenyet NOAKMKYNTb B TOYKY
3asemMnaloLliero yCTpOVICTBa nnn B 3aliMTHYHKO TOYKY kabens 3asemneHus.

10.2 NMoagkntoyeHue TepMMHaTOpa

Onsa anvHHbIX Kabenen, KOTOpble MOTyT BbI3biBaTb MOMEXMW, criedyeT YCTaHOBUTb
cornacywoLne pesncTopbl (TEpMUHATOPbI) Mexay MHPOPMaLNOHHBIMU NPOBOAaMMN Ha
oboux KoHuax kabens RS-485.

ConpoTvBneHne JOMmKHO coBnagaTk ¢ conpoTusneHnemM kabens (06ei4Ho 120 Om).
He pekomeHAayeTCs MCNonNb3oBaTh NPOBOSOYHbLIE PE3UCTOPSI.




MaBa 11. [lononHuTenbHbIEe onuun

11.1 MoKpbITHE Nakom

MokpbiTHe nakom pekomeHayeTcst ansi
npeaoTBpaLleHns noBpexaeHuin n gedopmaumi nnat
npu paboTe B 3anblfeHHbIX pabounx cpepax. BHe
3aBUCUMOCTU OT TSKECTU Harpy3ok, AOMONHUTENbHOE
3alUMTHOE MOKPbITUE MO3BOMSET HE TOMBKO MOBBLICUTH
NMPOYHOCTb PAOMO3MEMEHTOB, HO W MNPOANUTL CPOK
cnyxbbl obopynoBaHus B UenoM. Jlak HagexHo
3alMLL@eT YCTPOMCTBO MMaBHOrO Mycka OT Mbifv, YTO
ob6ecneunBaet becnepeboliHyo paboTy NpoM3BoaACTBa.

MpenmyLiecTBa:
* YCTOMYMBOCTb K Mbinu;

* Bbicokasi MexaHmn4yeckas NPOYHOCTb
pagnoanemMeHToB Ha neYvaTtHbIX nnartax;

« lMpoanexue cpoka cnyx6bl 06opyaoBaHus.

11.2 MNMoKpbITUEe KOMNayHAOM

Mpn pabote o6opyooBaHUA B  3KCTpPEMasbHbIX
(arpeccuBHbIX) pabounmx cpegax — pekoMeHayeTcsi
JOrnonHUTENbHas  3awurta:;  cneuvanbHOe MOKpbITUe
nevaTHbIX MnaT KomnayHaoM. [laHHas onums sBnseTcd
Hanbonee onTUManbHOWN Ans obecnevyeHns HageXXHOCTH
paboTbl YCTPOWCTB NMaBHOMO MyCcka B XXECTKUX YCIOBUSIX
W Mpy BO3OENCTBUMU APYIUX arpeccuBHbIX (DaKTOpoB
(Bnara, nbinb 1 T.N.).

Mpeumywecraa:

* [NoBblEeHHas MexaHN4Yeckas YCTOMYNBOCTb:
3ahpdheKkTMBHO 3almLLaeT oT BUGpaumi,
BO3HMKaIOLWMX B npouecce paboThl;

* BblCcOKas Tennootaaya: ycTpomcTBo
He HarpesaeTCAa B npouecce aKkcniyaTtauum;

+ lMpopnenne cpoka cnyx6bl 06opynoBaHus.
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