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JlanHoe pykoBojACTBO MO 3kciryatanuu (PD) mpennHasHaueHo Uil M3y4eHHUs pPaOOTHI,
KOHCTPYKLIUH U TPaBWJI TEXHUYECKOTO OOCITYXHMBAHHUS YCTPOMCTBA 3allUTBl 3JIEKTPOJBUTaTeNIeH
V3/1-11B (nanee — «ycTpoHCTBO» WU «H3/ETHE») C Bepcueil mporpammuoro odecnedenus v0.80 u
BhIIIEe. PYKOBOJICTBO 1O 3KCIUTyaTallu| SBJISICTCS OOITUM 71 Bcex Moaudukaruii Y3/[-11B.

[IpuMep 1OJIHOrO HaMMEHOBAHMS TIPU 3aKA3€ U3EIH:

YcerpoiictBo 3amuThl ABUratesss Mukponunke Y3/1-11B 8,4-84A I'CIIK.468263.154-07.

YcrpoiictBo 3amutel apurarenst Y3/1-11B cepTuduunpoBaHo u COOTBETCTBYET TpeOOBAHUSAM
TP TC 004/2011 u 'OCT P 51321.1-2007.

Ne ceprudukara coorserctBus TC RU C-RU.HE23.B.00931/23 Cepust RU Ne0429775.
Cpox neiictBus ¢ 15.02.2023 mo 14.02.2028.

Boiran  opranom mo  cepruduUKanUM  NPOAYKIMM  OOIIECTBA C  OTPaHUYCHHOM
OTBETCTBEHHOCTBIO «He3aBucumas oLeHka KauecTBay.

K pabore ¢ wusgenuem JOJKHBI JIOMyCKaTbCsd JIMIA, HMMEIONIUE TIpYINIy AOMycKa [0
anekTpobe3onacHocTu He HUke 111 1 u3yunBIIMe TaHHOE PYKOBOJICTBO.

BHUMAHUE! OBIIXI MTPOBOJI U3JIEJUA MOJAKJIIOYAETCS K HEUTPAJIH
MNUTAIOIEA  CETH. OITACHOCTh IIPH DJKCIUIYATAIIUM  U3JAEJIMA
MNPEACTABJIAIOT HEIIW, HAXOAAIIUECA 1101 HAINPSKEHUEM 220 U 380 B, A
TAKKE HEIIN KOHTPOJIA N30JISAHUNU. BCE NIOAK/JIIOYEHUA ITPOU3BOAUTD ITPU
CHATOM HAIIPS)KEHUN!

HEAOIIYCTHMO BKIIOYEHHE HAI'PY3KH P PA3BOMKHYTOM
BTOPUYHOM IENHU KAKOI'O-IUBO W3 JATUAKOB TOKA. BO3MOKHO
MHNOBPEXJIEHHUE JATYUKOB MW [IIOPAKEHHUE JJIEKTPUYECKUM TOKOM
ITEPCOHAUJIA.

YCTPOUCTBO HMMEET ®YHKIIAM ABTOMATHYECKOI'O BKJIIOUEHUS
HAT'PY3KH. HEOBXOAUMO OBECIHEYUTDL BE3OIIACHOCTD IIEPCOHAJIA H
MEXAHU3MA TIPM HECBOEBPEMEHHOM IIYCKE JBUI'ATEJIA  JIMBO
OTKJ/IIOYUTD ®YHKIINIO ABTOMATHYECKOI'O ITIOBTOPHOTI'O ITYCKA.
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1.1

Ornucanue U3AeNus U ero padoThl

Ha3nauenue n3genus

MuxkpomnpoueccopHoe ycTpoicTBO 3amuThl aurarens Y3J[-11B mnpennaznaueHo ans
KOMIUIEKCHOM 3alllUThl M YIpaBieHUs paboToil TpexdasHbIX JJICKTPOIBUTATENICH. 3ammra
OCYILIECTBISAETCS MYTEM aBAapUMHOIO OTKJIIOUEHUS WIM INPEAOTBPALLEHUS BKJIIOUEHUS JBUraTells B

cirydae

OOHapyKEeHHsI €ro HEUCHPAaBHOCTH. YCTPOMCTBO HEMPEPHIBHO OCYIIECTBISIET KOHTPOIb

MATAOIIEH CETU U TOKa JBUraress. JJOIOJHUTEIBHO, YCTPOUCTBO MOXKET KOHTPOJIMPOBATH HArpeB
JBUTATENs, MOMAaJaHue BOJBI B MACISAHBIM KapTep Hacoca WX IPyroro yCTpoOWCTBa, MPUBOAMMOIO B
JeCTBUE 3JIEKTPOJIBUTATENIEM, 00pabaThiBaTh BHEIIHUE TUCKPETHBIC CUTHAJBI aBapuil. Y CTPOMCTBO
(dopMHpyeT NpenBapUTEIbHYI0 KOMaHAy Ha 3alpeT BKJIIOYEHMs HAarpy3Kd B ClIyyae MOHHUKEHHOTO
COIIPOTHBIICHHS U30JISILIUU OOMOTOK MJIM CHUIJIOBOT'O KaOEeJIs IBUTATEIS.

BrimonHsemMble (yHKIMN 3aIHUTHL:

— HMHTCJUICKTYyaJIbHasd TOKOBas 3allydTa 110 BCEM q)azaM, B TOM YHCIJIC:

3alUTa OT MEPErpy3KHu Mo TOKY;
3aIUTa OT TEeIJIOBOM NMEeperpy3KH IBUraTess (Ha OCHOBE TEIIOBOIM MOJEINN);

3amMTa OT XOJOCTOrOo XoJa M oOpbiBa (a3 yuyuTHIBAIOIIAs BIMSAHUE W3MEHEHUS
HaNpPsDKEHUS TUTaHUSI Ha OTPEOIIieMBblii IBUTATEIEM TOK;

3alMTa OT mepeKoca (a3HbIX TOKOB;

— KOHTPOJb MOCIEI0BATENILHOCTH (a3;

— 3allKTa OT BbIXO/a MUTAIOUIETO HAMPSKEHUS 38 YCTAaHOBJICHHBIE TPAHUIIBL;

— OJIOKMpOBKA BKJIIOUEHUS IBUTaTelIs IIPU HapYLICHUHN U30JISIUH OOMOTOK;

— 3alMTa OT MeperpeBa JIBUrarTess ¢ UCIOJIb30BAaHUEM TEPMO/IaTUYHKOB;

— 3alIUTHOE OTKJIIOUEHUE JIBUTATENs IO CUTHAJIaM OT BHEIIHUX JATYUKOB U YCTPOICTB;
— KOHTpOJIb MONaJAaHUs BOJbI B MAaCIISIHBIN KapTep Hacoca;

— KOHTPOJIb HCIIPABHOCTU TEPMOAATUYUKOB U TATYMKA BIAKHOCTH.

JlonoaHUTENbHbIE (DYHKITHN:

— H3MepeHHue MyCKOBOUM XapaKTePUCTUKH 3aIUIIIAEMOTO IBUTATES,;

— aBTOMAaTU3HWPOBAHHAs HACTPOMKA TOKOBBIX 3AIIUT B COOTBETCTBUU C U3MEPEHHOM ITyCKOBOM
XapaKTePUCTUKON AJIEKTPOIBUTATEIS;

— CHUTHAJIM3AIMs O NMpeJaBapuitHOM OTKJIOHCHUH HAIPSHKEHUN U TOKOB;

—  WHAWKAIUS MPUIUHBI OTKIIOUEHUS TBUTATEIIS;

— 3aJepkKKa Ha 33JIaHHOE BpeMs TOBTOPHOTO BKIIFOUEHUS HATPY3KH MOCTIE YCTPAHCHUS aBaAPHH;

— OJIOKHMpPOBKA TOBTOPHOTO BKIIFOUEHUS B CITydasx KOTJa YCTPOHCTBO HE MOKET ONPEACTUTh
YCTpaHWIACh JIU aBapus;

— BO3MOXHOCTH OTIEPATHBHOT'O U3MEHEHUS MTapaMeTPOB 3allUTHI,

—  3amUTa OT HeCAaHKIMOHUPOBAHHOT'O U3MEHEHHUS HaCTPOCK;

— JIMCTAHIIMOHHBIA KOHTPOJIb COCTOSIHUS JBUTATEIIS,

— JIUCTAHIIMOHHOE YIpaBlieHUE pabOTOM BUTATES;

— yOpaBlieHUE MTYCKOM M OCTAaHOBOM JBUTATEINS C MEPEKIFOUYCHHUEM 3BE31a-TPEYTOJIbHUK;

— yIpaBJieHHWE HE3aBUCHUMBIM PACIICTTUTEIEM aBTOMATHYECKOTO BBIKITIOYATEIS;

— yIpaBJieHWE JBUTATENIEM, paOOTAIOIIEM B PEBEPCUBHOM PEKHME;

— 00paboTKa BHEITHUX CUTHAJIOB 3aITyCKa M OCTAHOBKH JIBUTATEIIS;

— BO3MOXHOCTbH IIUKJIMYECKOTO 3aIyCKa M OCTAHOBA JABUTATEIIS IO BPEMEHU;

— BeJCHHUE MPOTOKOJAa pabOTHI ABUTATEIIS;

— BeJCHHUE IIPOTOKOJIA ABaPUMHBIX CUTYALIW;

—  1moAcuY€T HapaOOTKU U KOJIMYECTBA MMYCKOB JBUTATEINS;

— 3aIMCh U XPAaHCHHUE aBAPUIHBIX OCIIHILIOTPAMM.
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1.2 BapuaHTbl UCTIOJIHEHUS U3EIHS
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Wznenue BBIMYCKAaeTCs B HECKOJIBKUX MOTU(PHUKAIMIX, OTIUYAIOLIMXCS Jpyr OT JApyra
JIMANa30HOM HOMHUHAIBHBIX TOKOB. Bee Moaudukanuu ocHameHnsl nHTEpdeiicom RS-485.

Brimyckatorcs cnenyromue MOAU(GUKALUN YCTPOCTBAa IO HOMUHAIBHOMY TOKY 3aIlIMTHI:

- VY3I-11B 1,0-10A;
- VY3I-11B 8,4-84A;
- V3/-11B 50-500A.

1.3 TexHuueckue XapaKTEPUCTUKHU

TexHn4ecKne XapaKTEPUCTHKN yCTPONCTBA MTpUBEIeHBI B Tabmuiax 1.1 — 1.6.

Tabmuma 1.1 - O0uye TeXHUYeCKUe XapaKTePUCTUKH yCTPOHUCTBA

HaunmenoBanue napamerpa 3HaueHue

N 200 —290 B,

Hamnpsokenue muTaHusi yCTpOHCTBa HOMUHATIBHOE
pe3epBUPOBAHHOE OT TpeX (a3

Pabounii uana3oH HaNPs KCHHUH MUTaHUS YCTPONCTRA 110-350B
[ToTpebisiemast MOIIIHOCTbh, HE OoJiee 4 Bt
CyMMapHOe BpeMs TOTOBHOCTH YCTPOMCTBA MOCIIE MOAaYN HAMIPSHKCHUS e
MUTaHMsI TPY KOHJWIIMOHHOM CHTHAJIC OT BCEX JATUYMKOB, HE 0oJee
MuHHMaTBEHOE BpeMsl cpabaThIBaHMsI 3aIIUTHI OT NIEPETPY3KH, He Ooee 10 mc*

Jlmana3oHn pabounx TeMreparyp

muayc 40 °C — miroc 55 °C

,Z[OHyCTI/IMaH OTHOCHUTCJIbHAA BJIIAXXHOCTH BO3ayXa

He 0oitee 80%
0e3 KOHIEHCAIUA

CreneHp 3a1uThl 1P 20
["abapuTh 157x86x60 MM
Macca ycTpoiicTBa 0€3 1aTUMKOB, He OoJjiee 400 r

*3aBHUCUT OT BEJTMYUHBI IIEPETPY3KH, OTPAHUUYECHO OBICTPOIEHCTBUEM BBIXOJHBIX pEIIe.

Ta6muma 1.2 - TexHnueckrue XapakTepUCTHKH BXOJ0B yCTPOMCTBA

HanmenoBanue napamerpa 3HayeHue
KousinuecTBO KaHaJIOB KOHTPOJIS TOKA 3
KosndecTBO KaHaJI0B KOHTPOJISL HANPSKEHHS 3
[orpemHocTs M3MEPEHUS TOKA U HANIPsDKEHMS, He Oolee 3 %*
MakcumMalibHasi JyIMHa TPOBOJIOB MEX1y YCTPOUCTBOM M AATYMKAMH TOKa 1,5Mm

[Topor cpabaThIBaHMS aBApPHH 110 COTMPOTHBIICHUIO M30JISIHH (TI0 BEIOOPY)

0,9-1,3MOwm |0,45-0,65 MOm

I'ucrepesuc no nopory «M3onsammsi»

140 - 170 kOm | 70 — 85 kOmMm

BI/IZ[ HCIIBITAaTCIIBHOI'O CUTHAJIa Ha KIICMME KOHTPOJISA U30JIA1IUN «AX»

MOCTOSIHHOE HAIPSKEHHUE
+230 B oTHOCHTENBHO HEWTpaIH

Tox B 11eny KOHTPOJIS H3OJISAIHAH, HE OoJIee 600 MKA
THumbl JATYNKOB TEMIIEPATYPHI PT100, PTC-Tepmuctop
[Toaxmrouenue narunka tuna PT100 TPEXITPOBOIHOE
[orpemHocTs M3MEPEHUS TEMIIEPATyphl B Anana3oHe MuHyc 40 - miroc o
+4°C
400°C, ue bomnee
TepmucTop: mopor nepexona B coctosiue «Ileperpe»
(compoTtuBieHre MEXIY KiieMMaMu «T» U «L») 2,0%0,1 xOm
TepmucTop: ructepesuc no nopory «lleperpesy 700 — 720 Om
TepmucTop: mopor mepexoaa B COCTOSTHUE «3aMBIKAaHUE TEPMOAATINKAY 15—-70 Om
TepMHUCTOpP: THCTEPE3NC TT0 TOPOTY «3aMBIKAHUE TEPMOTATIUNKA) 32 -50 Om
TepmucTop: mopor nepexoaa B coctostaue «OOpPBIB TEPMOIATINKAY 22,5 —23,5 kOm
Tepmucrop: rucrepesnc o nopory «OOpbIB TEpMOIATUHKA» 8,4 — 8,55 kOm
Tun aTYMKOB BIAXKHOCTH Konnyxromerputeckuii
(CC06)
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Tabnuma 1.2 - Texauueckue xapaKTEPUCTHKHU BXOJIOB ycTpoiicTBa. [IpogomkeHne

Y3/[-11B Pykosodcmeo no sxcniyamayuu

Homunan pe3ucropa KOHTPOJIS UCIIPABHOCTH JaTUYMKa BIAXKHOCTH

(Mexay kiemMamu «By» 1 «L») 100

kOm +5% 1 Bt

HOpOF nepexoja B COCTOAHUC ((O6pI>IB JaTyuKa BJIaAXXHOCTH

(compoTHBIICHHE MEXKIY KIIeMMaMu «By» 1 «L») 124 - 129 xOm
I'uctepesuc no mopory «OOpBIB TaTIMKa BIAKHOCTHD 4,3 — 4,8 kOm
TTopor nepexona cocrosinue «Boaa» 57 _ 65 kOM
(6e3 pesucTopa KOHTpoJIs McripaBHOCTH naTuuka 100 kOm)

I'ucrepesuc no nopory «Boga» 8,3-9,2 kxOm

BXOZ[HOﬁ CUrHaJl JMCKPETHBIX BXOJ0B

CYXOM KOHTaKT WJIH
OTKPBITBHIN KOJJIEKTOP

BHyTpeHnHee HanpsHKeHUE MMTaHUS TUCKPETHBIX BXOHOB**

33B

* TIpm Tokax meHbmie 10 % OT HW)KHEH TpaHUIBI JAMANa30Ha HOMUHAJIBHBIX TOKOB BO3MOXKHO

3aHWKECHUE TOKA3aHNuH.
** [lomauya BHEIIHUX HANPSKEHUH HA JUCKPETHBIE BXOJIbI HEIOMYCTHMA.

Tabnuna 1.3 - TexHndyeckne XapakKTepUCTUKU PEJICHHBIX BBIXOO0B yCTPOHCTBA

HaunmenoBanue napamerpa 3HaueHne

THII BBIXOO0B MEPEKIIIOYaIOIINNCS
KOHTAKT peJie

MaxkcuMaJIbHO JIONTYCTUMOE KOMMYTHPYEMOE NMEPEMEHHOE HanpshKEeHUeE 250 B
MaxkcumalbHO I0IyCTUMBI KOMMYTHUPYEMBIN TOK, 10 A
aKTHBHas Harpyska (cosg=1)
MakcruManbHO TOMYCTUMBINA KOMMYTHPYEMBIH TOK, 7A
WHIAYKTUBHAS Harpy3ka (cose=0,4)
MaxkcuManbHO JOIyCTUMOE KOMMYTHPYEMOE IIOCTOSIHHOE HaIPsDKEHHE IIPU TOKE 140 B
0,2A
MakcruManbHO TOMYCTUMOE KOMMYTHPYEMOE IOCTOSIHHOE HanpsbkeHue npu Toke 10A 24 B
MUHHMAJTEHO IOy CTHMBIA KOMMYTHPYEMBIH TOK 0,005 A

Tabnuua 1.4 - Texauueckue XapakTepuCcTUKU HHTEpderica CBsI3u

HaunmenoBanue napamerpa 3HayeHue

Tun unaTepdetica RS-485

CKOpOCTH Iepenadyn JaHHbIX, OUT/C

600,1200,2400,4800,9600,14400,19200,28800,38400,

57600
lanpBaHMUECKas pa3BsA3Ka Jia
Hanpsoxenne n30ismmn, He MEHEe 1000 B
[IpoTokoa 0OMeHa MODBUS RTU
[MoxnepxuBacMbie PYHKITNH MMPOTOKOJIA 3,4,6,16,23

Modbus

[TapameTtpsl TepMuHaTOpa

BCTPOCHHOI'O TCPMHUHATOPA HCT

Tabmuma 1.5 - TexHudeckue XapakKTepUCTUKU MOIU(PUKAIINNA YCTPOKWCTBA

Y3/1-11B 1,0-10A Y3-11B 8,4-84A VY3I-11B 50-500A
MI/IEII/IMEIJ‘IBHBII/I U3MEPSIEMBIN TOK 0.1A 0.5A 1A
(meiicTByIOIIIEE 3HAUCHUE)
MaxkcuManbHbIH H3MEPSEMBIN TOK 150 A 1300 A 7700 A
(ammaTyna)
MakcuManbHbIN BbIAEP)KMBAEMBII
0e3 MOBPEkKACHUS TOK 1400 A 3300 A 30000 A
(ammunTyMa), HE MEHEE
Tun ucnoap3yeMbIX JaTIMKOB TOKA J1-24 J-24 TTC-1528 / JI-65
fggf‘bm”em TCPEAATH IATIUKOB 1000: 1 1000: 1 2000: 1
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Tabnuma 1.6 - OcHOBHBIE TapaMETPhl U XapaKTEPUCTHKH, BIHUIONINE Ha 0€30aCHOCTb

HaumenoBanue napamerpa 3HayeHue
CrereHb 3amUTH 000JIOYKH YCTPOMCTBA 1P 20
Crroco6 3amuThl OT OpaXKEHUS dIIEKTPpUIeCKUM TOKOM (corsacHo 'OCT JIBoitHas WM yCUIICHHAS
IEC 61140-2012) HA30JIALUS
Kiacc 31exTpoobopy1oBaHus Mo Croco0y 3aIIHUThI OT MTOPaAKCHHS I
anekTpudeckuM TokoM (cormacao ['OCT IEC 61140-2012)

1.4 VYcrpoiicTBo u paboTa

1.4.1 Onwucanue BHENIHETO BUIA

VYCTpoHCTBO BBINOJIHEHO B IJJACTMAacCCOBOM KOPIIyCE, €ro BHEIIHWHM BHUJ M rabapuTHBIC
pa3Mephbl ToKa3aHbl Ha pucyHKe 1. Ha nmepenHeil moBepXHOCTH KOPITyca pa3MEeIIeHbl 3 CBETOAMOIHBIX
WHJUKATOpa, MATUPA3PAIHBIA JUCIJIEH M3 IIEeCTHAAUATUCEIMEHTHBIX HWHAMKATOPOB M KHOIKHU
ynpasieHus. HazHaueHue WHAMKATOPOB MpHUBEIECHO B Tabmuie 6. B BepxHeld W HWKHEH dacTax
KOpIyca YCTPOMCTBA PacHOJIOKEHBI 27 KIEMMHBIX 3aKUMOB «I10J] OTBEPTKY» I MOAKIIOYCHUS
BHEIIHUX Ilenieil. Hymepamus u yciioBHble 0003Ha4YeHHs KJIEMM yKa3aHbl Ha KOPITyCe YCTpOICTBa.
Hasnauenue kiemMMm mpuBeneHo B Tabmuie 7. Ha THUIBHON MOBEPXHOCTH YCTPOWCTBA pa3MelieHa
3ami€énKa JUId  KperuieHuss Ha cra”aapTtHyro DIN-peiiky. YCTpOMCTBO KOMIUIEKTYETCS Tpems
JATYMKaMH TOKA, THUIl KOTOPBIX 3aBHCHUT OT JUaNa30Ha HOMUHAJIBHBIX TOKOB yCTpoWcTBa. BHemHuii
BH/JI IaTYMKOB MOKAa3aH Ha pPUCYHKaX 2-3.

Pucynok 1 - BHemnuii Bus1 ycTpoiicTea

Pucynok 2 - 'abaputsl narunkos Toka J[-24 mist momudukanuii Y3/1-11B 1,0-10A u 8,4-84A
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Pucynoxk 3a - 'abaputs! natunkoB Toka TTC 1528 nns moandpukanuit Y3J1-11B 50-500A

Pucynox 36 - ['abaputsl narunkoB Toka [[-65 mist mogudukanuii Y3/I-11B 50-500A

Tabnuua 1.7 - HazHaueHne HHIUKATOPOB

WNupukarop DOyHKIMS

PABOTA  |Curnanm3anusi 0 pa3penieHuu padoThl IBUTATEIs

[IpenaBapuiiHas cUrHaquM3alysl O BBIXOJE MapaMETpPOB ABUTATENS W MUTAIONICH
INPEAVIIP. |cetu 3a OOIyCTUMBIE Ipenensl, MNPeIylpeIuTeIbHas CUTHAIW3alUs O IIyCKe
JIBUTATEIIS

ABAPHUA CurHanuzanusi 0 HaJTUYUKU aBapUIHBIX CUTYaIUil

Ta6nuua 1.8 - HazHauenne KIEMMHBIX 3a5KHUMOB

Ne| Hamm. Hasnadenne KiaeMMEBI
2 | ArA+ | TlomkmroueHuWe naTumMka Toka (hasel A

3 | ArA— | TlogkirodeHHe qaTdyvka TOKa da3bl A

4 | JAtB+ | IloakmroueHue naTumka Toka dha3sl B
5

6

7

JitB— | ToaxmroueHue gatumka Toka ¢asel B
JArC+ | Tlonkmodenne natumka Toka daser C
JtC— | ToaxmroueHnue gatunka Toka ¢asel C
10 Bl JuckpeTtHbiii Bxox 1
11 B2 JluckpeTHbIi BXxoA 2

12 L OO0mmit mpoBOA TUCKPETHBIX BXOIOB (HEHTpAJIb)

16 Tn [Toaxmouenue Tepmoaaruuka PTC

17|PT100-1| IMoakmoyenue repmonaTurika PT100 (muTanue garuuka)

18 |PT100-2| TMToakmrouenue TepmoaaTurika PT100 (mpoBoa KoMIIeHCaInN)
19 |PT100-3| OOGmuii mpoBOA TEPMOJATUUKOB
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Ta6ymma 1.8 - HasHaueHne KI1eMMHBIX 3akUMOB. [IpogomkeHne

23 Ax Bxon I/I3MepI/ITeJ'£$I n3ossiiuu. [lonkmrouenue daspl «Ay» IBUTATENS TIOCIIS
KOMMYTALIMOHHOM annaparypahl.

27| D+ Nutepdeiic RS-485, nmuHns TaHHBIX «+»

28| D- Wutepdeiic RS-485, nuuus TaHHBIX «—»

29 E Nutepdeiic RS-485, o6mmit npoBoj

34| H3I HopManbHO 3aMKHYTbIE KOHTAKT BBIXOAHOTIO pene 1

35| Obl [Tepexstouarommiicss KOHTAKT BBIXOJIHOTO pee 1

36| HOl | HopManbHO OTKJIFOYEHHBIM KOHTAKT BBIXOJHOTO pene 1
40| H32 | HopMmanbHO 3aMKHYTbIE KOHTaKT BBIXOJHOI'O pese 2

41| OB2 [Tepexmtouaronmicst KOHTAKT BBIXOJIHOTO petie 2

42| HO2 | HopMmaJbHO OTKJIFOUEHHBIH KOHTAKT BBIXOJHOTIO peie 2

46 A IToakmouenue $ha3zHoro npoBoaa «A» MATAHUS
48 B [Toakmouenue haszHoro npoBoja «By nuranus
50 C [Tonkmouenue dazHoro nposoja «Cy» muTaHus
52 N [TogknroueHue HenTpain

1.4.2 Omnucanue pabOTHI YCTPOMCTBA

Pabora yctpoiicTBa 3amMThl OCHOBaHAa HAa M3MEPEHHM MTHOBEHHBIX 3HAYCHHMH TOKOB (a3,
HaIpsOKEHUST TUTAIONIEH CeTH M ToCIeayromiei mudpoBoil 00paboTKe pe3ynbTaToB u3MepeHui. Jis
o0ecrieyeHUss TOYHOM pabOTBl YCTPOMCTBA HCIONB3YEeTCS BBIYUCICHHE ICHCTBYIOIIMX 3HAYCHHUN
HanpsbKeHud U TokoB. Jlns oOecriedyeHUs KOMIUIEKCHOHM 3allluThl JBUTATENsl JONOJHUTEIBHO K
3alMTaM [0 TOKaM M HaIpPsDKEHUSM YCTPOMCTBO MOJKET OCYLIECTBIIETCS KOHTPOJb H3OJIALMH,
KOHTPOJUPOBATh HarpeB ABuratess ¢ noMouipio nardyukoB tuna PT100 u PTC, xoHTponmpoBaTh
IIOTIAIaHUE BOJIBI B KOPITYC IBUTATEINS WM MCIOJHUTEIHLHOTO MEXaHU3Ma, 00pabaThiBaTh BHEUIHHE
curHasibsl aBapud. Hannmuue nBYyX MHOTOQYHKIMOHAJIBHBIX PENEHHBIX BBIXOJOB, IBYX AMCKPETHBIX
BXOZOB H uHTepdeiica RS-485 mo3BosiseT WCHONIB30BATH YCTPOMCTBO Ui  TOCTPOCHUS
(YHKIMOHATIBHO 3aKOHYCHHOT'O y3J1a YIPABJIECHUS 3JICKTPOIBUIATEIEM.

YcrpoiictBo pabotaer cienyromuM obpasoM. Ilocie mogaum Ha HEro MUTAHUS, YCTPOMCTBO
BBINOJIHACT TECT MHAMKALMA U IMPOU3BOIAUT BBIICPXKKY Ul OKOHYAHMS MEPEXOIHBIX IPOLIECCOB B
WU3MEPUTENBHBIX LENsAX. 3aTéM HayMHAEeTCi ONpOC JaTYMKOB M  IPOU3BOJUTCS KOHTPOJIb
COIIPOTHUBIIEHUS] M30JsIUMU. Ecny conmpoTHBIIEHHE H30JIALUU OOMOTOK HAXOAUTCS B JOMYCTUMBIX
npeaenax M BCE JAaTYUKM HAXOIATCA B COCTOSIHUM «HOpPMa», TO YCTPOMCTBO pa3pellacT IycK
nsuratens. Ilpu 3Tom, B 3aBUCMMOCTH OT HACTPOEK, BKIIKOYAETCSI OJJHO WM 00a pesie B He00X0AuMon
JUISL TIyCKa JIBUTATENsl MOCIeI0BaTeNbHOCTH. KOHTPOIb COMPOTUBIICHUS U30JISIIMN HAa BpeMsi pabOThI
JBUTATENs Ipekpamaercs. M3mepenue TokoB (a3, HaNpsDKEHUH MUTArOIEH CeTH M ONpoC AaTYUKOB
IIPOM3BOJUTCS. HENPEPHIBHO, HE3aBUCHUMO OT TOrO, pa3pelI€éH MycK JBurarens wiu HeT. Ecin
oOHapy’keHa Kakas-1100 aBapUiiHasi CUTyallusl, yCTPOWCTBO JENIAET BBIIEPKKY BPEMEHHM (BBIIEpPKKA
3aBUCUT OT THIIA aBapHUM) Ul MCKIIOYCHHUS JIOKHBIX CpadaThbIBaHUH, MOCITE YEro OTKIIOYAeT pejie,
racut uHaukatop PABOTA u BbIBOOUT Ha AMCIUIEH KOJ MPUYMHBI aBAPUMHOTO OTKItOYeHUs. [Ipu
00OHapy’KEHHH HECKOJIbKUX aBaPUIHBIX CUTYalMi Ha AWCIUIee OyAeT MOKa3aH Ko Haubosee TSHKEIoi
aBapuu U3 MPOM30LIEAIIMX. B TakoM COCTOSHUHM yCTPOHCTBO OyneT HaXOAUTHCS HEOTPAaHUYEHHO
JI0JT0, 0 OTKJIFOUEHUS MUTAHHS JTM0O0 yCTPaHEHUS IPUYMHBI aBapUH.

ABapuy 1o U30JALNHN, TEIUIOBOU MEPErpy3Ke, HAMPSHKCHUIO MMUTAHUs, TaTYMKy BIIAXKHOCTH U
TEPMOJIATUNKY COpacChIBAIOTCSI aBTOMAaTMYECKH NPU YCTPAHEHUH UX NPHUYUHBI, OCTAJIbHBIE aBAPHU
CUMTAIOTCA KPUTHYECKUMH, IIOATOMY aBTOMAaTHUYECKHN MIOBTOPHBIN ITyCK MOCJE HUX 3anpewméd. Ecnm
aBapusi cOpacbhIBaeTcsi, MHIUKATOp aBapuil HauMHAeT MHUraTh (IamsTh aBapuil) U mocie OTcyéra
3aJJaHHOT'O B HACTPOIKaxX BPEMEHH yCTPOMCTBO MOBTOPHO BKJIIOYAET HArPY3Ky (€CIM 3TO pa3perieHo
HacTpoiikamu). KonnuecTBo aBTOMaTMYECKMX MOBTOPHBIX ITyCKOB OIPAaHUYEHO TpeMs IyCKaMH B
tedeHun 10 muHyT. Ecnu mocne Tpex MyCKOB aBapus BHOBb BO3HHMKAaeT M COpachbIBaeTcs, TO MyCK
JBUTATENs OyAeT 3anpeiéH, noka He npoiaér 10 MuHyT mim He OyAeT oTKIo4YeHo nutanue Y3 /1.
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YCTpoWCTBO HMMEET BO3MOXKHOCTb YIpaBjieHUs paboToil jABUrarenst MO KOMaHIaM C

JTUCKPETHBIX BXOMOB wiu uepe3 uHTepdeiic RS-485. Taxke ecTh BO3MOKHOCTH 3alyCKaTh H
OCTaHAaBJIMBATh JIBUTATENIb aBTOMATUYECKH, 10 UMEIOLLIEMYCSI TAUMEPY YCTPOUCTBA.

1.4.2.1 ®yHKUIUU 3a1UTHI

Yerpoiicto 3ammthl ABuratens Y3/1-11B peanusyer crnenyronue GyHKIIMHA 3aIUTHI:
3aIuTa OT KOPOTKOTO 3aMbIKaHUA (y4acToK 1 Ha prCyHKe 4);

3alUTa OT MEPErpy3KHy Mo TOKY (Yy4acToK 2 Ha pUCYHKE 4);

3alUTa OT TEIIOBOM NEPErpy3KH (y4acTok 3 Ha pUCYHKE 4);

3aIuTa OT XOJIOCTOTO X0/1a M 00phiBa (a3 (ydacTok 4 Ha PUCYHKE 4);

3alMTa OT Meperpesa JBUraTells 0 TePMOJaTIUKY;

O670KMpOBKa pabOTHI IBUTATEINS MTPU IIepeKoce (ha3HBIX TOKOB;

OJIOKMPOBKA BKJIIOUEHMSI IBUTATENIS IIPU HAPYLIEHUN U3O0JISALNH;

0J10KMpOBKa pabOTHI IBUTATEINS IPU MONAZAHUS BOJIbI B MAcICHBIN KapTep Hacoca;
O710KMpOBKa pabOTHI IBUTATEINS MIPU BBIXO/IE MUTAIOIINX HAPSHKECHUN 32 JI0ITyCTHMBbIE
HPEJIENbl;

O70KMpOBKa pabOTHI IBUTATEINS TPU HAPYIICHUH MOCIIEI0BATEIBHOCTH (ha3;
O70KMpOBKa pabOTHI IBUTATEINS TPU HEUCTIPABHOCTH TEPMOJIATUMKA WIIN AaTYUKA BIAKHOCTH;
0J10KMpOBKa pabOTHI IBUTATEINS IO CUTHAJIAM OT BHEIIHUX JATYMKOB U YCTPOMCTB.

@OyHKIIMM TOKOBOW 3aIIMTHl BMECTe (HOPMHUPYIOT TOKOBPEMEHHYIO XapaKTEepHCTUKY. Bua

obmactu pabOYMX PEKHUMOB JBUTATENS W TOKOBPEMEHHOW XapaKTePHCTHKH 3aIUT IOKa3aH Ha
pHUCYHKe 4:

10
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Pucynok 4 - TokoBpeMeHHasi XapaKTepUCTHKA

Ha pucynke 4 o603Ha4yeHoO:

IH— HOMMHANTBEHBIM TOK JIBUTATEII;

M — o6nacTh pabounx PEKUMOB JIEKTPOABUTATEIIS,

I, — MuHMMaNBHBIN TOK oTKIIOUeHus pu K3;

t| — MUHUMAJIbHOE BpeMs OTKIroueHus npu K3;

[, — MUHUMAaJIBHBIN TOK OTKIIFOUEHUS [IPU NIEPETPY3KE;

t, — MUHUMaJIBHOE BpEMS OTKJIIOUYEHUS IIPU NIEPETPY3KE;
[4— MakcuManbHbBINA TOK OTKJIIOUEHHS ITPU HEJOTPY3KE;
t4 — MUHUMAJIBHOE BPEMS OTKJIIOUEHUS IIPU HEAOTPY3KE.
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1.4.2.1.1 3ammra OT KOPOTKOI'O 3aMbIKaHHUS

OTkiII0YeHHE DJIEKTPOJBUTATENST MMPOU3BOAUTCS TMPHU TMPEBBIIICHUH JIOOBIM U3 €ro (ha3HbIX
TOKOB HOMHHAJILHOTO 3HaueHus B 11 pa3, Bpems peakiuu yctpoiictBa He Oomee 1 mc. [Ipu 3Tom
BpEeMsl PEabHOTO OTKJIIOUEHHUs OyJeT OoJbllle Ha BETUYHMHY, HEOOXOIUMYIO I MEPEKITIOUEHUS
KOHTAaKTOB pelieé M OTKJIIOUEHHUs IMYCKOBOHM MO0 3amuTHOM anmmaparypbl. CieayeT y4uThIBaTh, YTO
OOBIUHBIC IMyCKATEeNW HE TMPEAHA3HAYEHBI JUIS pa3pbiBa TOKOB KOPOTKOTO 3aMBIKaHUS, MOITOMY
GbyHKIMS OBICTPOAEHUCTBYIONIEH 3allUThl MOXKET OBITh 3aJ€HICTBOBAHA TOJILKO IMPU HCIOJIB30BaHUU
V3]l cCOBMECTHO C HE3aBUCHMBIM pACLENUTEIEM aBTOMATUYECKOro BbIKiItovarens. HesaBucumbliit
pacuenuTenb Ipu 3TOM YIPABISETCS BTOPHIM pelelHbIM BbIX0a0M. [Ipu cpabaThiBaHUM 3aIIUTHI OT
KOPOTKOTO 3aMbIKaHUSI U BbIJade KOMAaHIbl Ha OTKJIIOYEHHWE AaBTOMATUYECKOrO BBIKIIOYATEIS
HE3aBUCHMBIM pACLENUTENEeM IycKaTeidb, KOMMYTUPYIOIIMN MUTaHHE HAarpy3Ku, Takxke OyIeT
OTKJIIOYEH YCTpOMCTBOM ¢ 3azepxkkod okono 100 mummmcexkynHa. B 3aBoackux HacTpoiikax
OBICTpOACHCTBYIONIAS 3alIUTa OTKIIOYEHA.

1.4.2.1.2 3ammra OT neperpy3Kku o ToKy

OTkitoyeHre Harpy3Kd TPOM3BOAMTCA TMPH TPEBBINICHUH JIOOBIM K3 (a3HBIX TOKOB
3aJIaHHOTO MOpOoTa, BpeMs cpabaTteiBanus 3amuThl 0T 10 10 9990 Mmc. ITopor cpabaTeiBaHMS 3aIIUTHI
YCTaHABJIMBAETCS B HACTPOMKAX YCTPOMCTBA B AMana3oHe 2-10 HOMUHAIbHBIX TOKOB. Bpems u opor
cpabaThiBaHUS 3aUTHI B Y3/] ciieqyer ycTaHaBIuBaTh C YY4ETOM BPEMEHH U TOpOra cpadaThiBaHUs
ABTOMATUYECKOTO BBIKJIIOYATEINSI, YTOOBI 00€CeUUTh KOOPIUHUPOBAHHYIO padOTy 3allIUT.

1.4.2.1.3 3ammura OT TEIJIOBOW MEepErpy3Ku

YCTpONCTBO 3alllUThl HENPEPBHIBHO BBIUMCISIET HArpeB ABUIATENsl HAa OCHOBE H3MEPEHHBIX
(da3HBIX TOKOB M HANpSIKEHUH, MCMONB3Yys MJs 3TOr0 TEIUIOBYIO Mojeib ABurartens. Pemenue o0
OTKIIOYEHWH M3-32 TEIUIOBOM TMeperpy3kd NpUHUMAeTcs ¢ Y4€TOM HCTOpUH  paboThI
anekTpoasurarens. Hampumep, paborTaBumiuii moj Harpy3kod ABUTaTelb IMpU IMeperpyske Oyner
OTKJIIOYEH ObICTpee, YeM He paboTaBIINiA WM pabOTaBIIMK Ha XOJIOCTOM XOJY.

[TapameTpsl TEMJIOBOM MOJEIN BBIYMCIAIOTCS HUCXOA1 U3 HOMHUHAIBHOIO TOKA JABUTATENs U
3alaHHOTO B HACTPOIIKax BpPEMEHW OTKJIIOYEHMs] IPU JBYKPATHOM Meperpys3ke. 3aJaHHOE B
HAaCTpOWKaxX BpeMs OTKJIIOUEHHUsS TPH JBYKPAaTHOW Teperpy3ke ompenenseT ¢opMmy ydacTka 3
TOKOBPEMEHHOM XapaKTepUCTHKU (puc. 4), peabHOE BpeMsl OTKIIOUEHHUS COBMAAET C HUM TOJBKO B
TOM cily4yae, KOTJa JBUTaTelb ObUT 3aIlyIIeH U3 XOJIOIHOTO COCTOSIHUS.

Ecnu pacuér Ha OCHOBaHMM TEIJIOBOM MOJETHM IOKa3bIBAa€T HArpeB JBUTATENs OOJbIIe
HOMHUHAJIBHOIO, HO MEHBIIIE [MOPOra aBApUUHOIO OTKIIFOUEHMS, TO BKIIFOYAETCS MPEeayHNpeaUTeIbHAs
CUTHaJIu3alusl — IOKa3aHWs TOKOB Ha JHWCIUIEE MUTraloT. Eciu, corjgacHO TEIIoBOW MOJEINH,
nsurarenb HaOpan 6osxee 110 % OoT HOMHHATBLHOTO KOJMYECTBA TEIUIAa, TO YCTPOWCTBO OTKIIIOYAECT
nBUraTens. EcnyM aBTOMaTH4YecKHil MOBTOPHBIM MyCK pa3peméH, TO IBUraTens OyneT 3amylieH
ABTOMAaTHUYECKH KOTJa OCTHIHET A0 25 % OT HOMHUHAIBHOIO KOJIMYECTBA TEILIA.

1.4.2.1.4 3ammTa OT X0JIOCTOTO X0/1a 1 00pbIBa (a3

Ecnu mportekaromye 1mo OJHOW WM HECKOJbKMM (a3aM TOKM MEHbIE 33aJaHHOTO B
HACTpOWKax IMopora, To Harpy3ka OyJIeT ¢ HEKOTOPOH 3aJIePKKOH OTKITFOUYCHA.

Bo3MoxHBI fBa Cityyast:

— JBUTaTeNb paboTaeT 06e3 Harpy3KH M3-3a MEXaHHYeCKOH HEHCIPaBHOCTH (0OpBIB MPUBOIHOTO

PEMHs1, Cpe3aHHasl IIIIOHKA Ha Baly, U3HOC MEXaHNU3MA);

— 0OpBIB 01HOM MM ABYX (a3, MpU ATOM TOK 1O 3TU (a3zaM MEHBIIIE TOPOTOBOTO.

Ecnu Bce dasznbie Toku mMeHee 9 % OT HOMHHAIBHOTO, TO YCTPOMWCTBO CUUTAET, UTO HArpys3ka
OTKJIIOYEHA M He Oy/IeT MPOU3BOJIUTD €€ aBapHIHOE OTKIIIOUCHHE.

JIisl KOMITEHCAllMU BIIMSIHUSI M3MEHEHMs HalpsDKEHUH B MUTAKOLICH ceTH Ha morpebiiseMble
Harpy3Koid TOKHM U, CJI€JJOBAaTEIIbHO, Ha pabOTy 3aIlUThl OT XOJOCTOrO XoJa IpeayCMOTpeHa
aBTOMaTHUeCKasi KOppeKIus mopora cpabarbiBanus. [loporn cpabarelBaHus 3aIUTBl OT XOJIOCTOIO
XOJla PACCUUTHIBAIOTCS MHAWBUIAYAIBHO JUIS KaXKI0H (assl Mo crneayromei popmyse:

11
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(V_ VHOM)

v 'KKOP'IMHH"'IMHH
HOM

I viror =

Hampumep, npu xosdpdunmenre koppekiuu Kiopp paBHOM €IMHHIIE MOPOT CpadaThIBaHUS
3alUTBl U3MEHSETCS OTHOCHTEIHHO 3aJaHHOTO B HACTPOWKAaX BO CTOJBKO K€ pa3, BO CKOIBKO
nu3MeHsiercs: HanpspkeHue (aspl. Ecnu Harpyska moTpedisieT oT CeTH MOCTOSHHYIO MOIIHOCTh U TIPH
MOHIDKEHUU HATPSIKCHUS MOTPEOJIIEMBbI TOK YBEIMYUBACTCS, TO 3TO MOXKHO YY€CTh HCHOIB3YS
OTpHIIaTeIbHbIC 3HaYeHUS KOA(DPHUITMEHTA KOPPEKITUH.

Jlis 3amuThl JBUTATENICH HCIOJIB3YeMbIX B JK30THYECKUX PEKHUMax (Harpumep, MporpeB
JBHUTATEIS] TOKOM TI0 IByM (hazaM Oe3 ero BpalleHHs) BBeIeHA BO3MOYKHOCTh 3aJJaHHsI JOIMYCTHMOTO
KOJIM4ecTBa 00OpPBaHHBIX (a3.

1.4.2.1.5 3ammTa ot nepekoca ¢ha3HbIX TOKOB

Harpy3ska OyeT oTKJIIOUEHa, €CJIM pa3HOCTh MAKCUMAJIbHOIO M MUHUMAJIBHOTO (h)a3HBIX TOKOB
Oompuie 3amaHHOM B HacTpoiikax. [lopor cpabOaThiBaHus 3aIIUTBl 337aETCS B  IMPOLEHTAX
OTHOCHUTEILHO CpeaHero apudmeTrndeckoro 3HadeHHs (a3HbIX TOKOB. B cimydae oOpwiBa (asbl,
JeWCTBYET 3alIuTa OoT 0OphIBa (a3, nMeroas 06oyee BHICOKHI MPUOPUTET YeM 3allluTa OT MepeKoca
TOKOB.

1.4.2.1.6 KoHTpoJsib CONPOTUBIICHUS U3OJISIILIUU

JInst  u3MepeHus CONPOTHUBIICHMS M30JSIUM  UCIOJIB3YETCSl  BBIIPSIMIIEHHOE CETEBOE
HaIpspKEHUE, KOTOPOE MOCTYNaeT Ha KiIeMMy «Ax» ycrpoiictsa. IIpu mosiBneHMH cONpoOTHBIICHUS
YTEUKH MEXIy KIeMMOH «Ax» W kiemmon «N» (HEHTpaib) HANpsIKEHHE Ha KIEMME «AX»
IIPONOPLMOHAIEHO YMEHBIIIAETCS.

Ecnu comporuBnenue uzonsiuuu OyAeT MEHbIIE MOPOroBOro, TO IMYCK JBUTaTens Oyaer
3a0JIOKUPOBAH 1O BOCCTAHOBJICHUS U3O0JISIIUH.

[Ipn nmomaye Ha kiIeMMy «AX» BHEIIHETO IEPEMEHHOIO HAIPSIKEHUS U3MEPEHUs W30JSLUN
npekpamaercs. Korzpa BHemHee HampspkeHHE (HAmpsOKCHHWE THUTaHMS JIBUTATENs) CHUMAeTcs,
HaIpsKEHUE Ha KJIeMMe «AX» BHOBb BO3BPAIA€TCs K 3aJaHHOMY BHYTPEHHHUMHM LEISIMU U3JEIUS, U
KOHTPOJIb COINPOTHBIICHUSI M3OJSAIMH BO300OHOBiIsAETCsS. TakuM 00pa3oM, M3MEpEHHE H30JIALUU HE
3aBUCHUT OT COCTOSIHUS YCTPOWCTBA, a OIpeNesieTcsl TOJbKO HATU4YMEeM/OTCYTCTBUEM BHEIIHErO
HanpsDKeHUs Ha KiieMMe «Ax». OOpBIB MM OTKIIIOYEHUE KIEMMBbI «AX», SKBUBAJCHTHO OTCYTCTBHIO
yTeukH, paboTa JBUTATENsl B 3TOM CIydyae pas3pelieHa, HO KOHTPOJIb M3OJSIUH HE MPOU3BOAUTCS.
Heo6xonuMo y4MThHIBaTh, YTO NpPU HCHOJB30BAHUU WU3JENUs COBMECTHO ¢ Y30, TOK KOHTPOJSA
M30JSIUUNA TEYET MO «JUIMHHOMY» IyTH: KleMMa «Ax» — Kopmyc asurarens — muHa PE — Touka
coequnenuss mmH PE u N — Y30 — mmuaa N — xnemma «N». Ilpu stom o6psiB munbl PE,
MOAKIIOYEHHOM K KOPIYCY ABUTATEINs, BEAET K MPEKPAILEHUIO KOHTPOJIS U30SALUN.

1.4.2.1.7 3amuTa OT HapylIeHUS MapaMETPOB MUTAOIIEN CETH

YCcTpolcTBO M3MepsieT HalpshDKeHHE Beex (a3 M ompeAensieT UX MOCIeN0BaTeIbHOCTh. XOTS
caMo yCTPOHCTBO pabOTOCIIOCOOHO B MIMPOKOM JHAIA30HE MUTAOIINX HANPSHKEHHUH, OHO OJIOKUpPYeT
BKJIIOYEHUE HAarpy3Kd MPU BBIXOJE HANpPSKEHUS 3a YCTAHOBJIICHHBIE TPAHMIIBI, a TaKXKe IMpU
HapyIICHUH Tocea0BaTeIbHOCTH (a3 oTHocuTenbHO A-B-C. Ilpu Bo3BpaliieHun mapaMmeTpoB CETH B
HOPMY aBapusi CHUMAETCS.

1.4.2.1.8 KoHTpoab HarpeBa ABUraTels

Harpes  ngBurartenss  KOHTpoONMpyeTCcs  BCTPOCHHBIMH B~ OOMOTKM  JIBUraTels
PTC-repmucropamu. TepMHCTOp BKIIOYEH MOCIEI0BATENBHO MEXIY HEUTpanbl0 M BHYTPEHHUM
STAJIOHHBIM PE3UCTOPOM M3JAENus, oO0pa3ys naenautensb. [l cxeM BKJIIOYEHHS W3ACTUs C
npumenenueM Y30 (cM. Janee) HEJOMyCTUMO CO€IMHEHUE HEUTpaIM U KOpIyca JBUTATENs], B 3TOM
cilyyae HeoOX0JuMO MPUMEHEHHE TEPMOJATUNKOB, 00a BBIBOJA KOTOPBIX U30JUPOBAHBI.

YCTpOHCTBO  TakXke  MO3BOJSIET  U3MEPATh  TEMIIEpaTypy  ABHUraTessl  UCHOJIb3Ys
tepmoconpoTtusiienre tuna PT100. JlaTunk noakiatoyaeTcsi K yCTPOMCTBY MO TPEXIPOBOIHOM CXEMe,
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MIO3BOJIAIOIIEH KOMIIGHCHUPOBATh BIUSHUE IIPOBOJOB Ha pe3yibpTaThl u3mepeHuil. Ilpm 3amure ot
neperpeBa mno pgatuuky PTI100 wumeercs BO3MOXHOCTH 3aJaTh MAaKCUMAJIbHO JIOMYCTUMYIO
TEMIIepaTypy IBUTATEIN, IPU TOCTHKEHUU KOTOPOH JBUraTeNb OyAeT OTKIIOUEH.

1.4.2.1.9 KonTponb nomajganus BOJbI

YCTpOHCTBO MOXKET UCHOJB3YEeTCSI COBMECTHO C KOHIYKTOMETPHUYECKHM JaTYUKOM
BJIQKHOCTH. JaTYMK MpU 3TOM MOJKIIIOUAETCS K AUCKpeTHOMY BXoAy «B2». KoHTpons Hanuuus BoIbI
MPOU3BOJUTCS MYTEM HM3MEPEHUSI COMPOTHUBICHUS MEXKIY KOPIYCOM JBUTATENS U BXOJIOM H3JIEIHS.
[IpuHIMI U3MEpeHus — TOT K€, YTO U Yy JaTYMKa TeMIeparypbl. JlJiss KOHTPOJIS ETOCTHOCTH Ka0es
MOAKTIOYEHUST JATYMKOB B JBHUTATENb HEOOXoauMo ycTaHaBiauBaTh pesuctop 100 kOwm. Ilpu stom
HOPOTH CpalaThIBAaHMsI M3JIENUs yCTAHOBJCHBI TaK, 4TO Hanuuyue comportusieHus 100 kOMm mexmay
kieMMor «I»(«N») u kimemmon «B2» wu3genust paccMaTpuBaeTcsi, Kak HOPMAIBHBIA PEXKHUM,

CHU)KEHUE [JIAHHOTO COMNPOTHUBJICHHMS — KaK HaJM4he BOJAbl WM 3aMbIKaHUE, YBEIUYCHUE
COTIPOTUBJICHUS (MJIM €r0 OTCYTCTBHE) — Kak OOphIB AaTunka. HeoOXOoauMO ydYWTHIBATH, YTO IPH
BKJIIOUEHUHU u3Jenus ¢ npuMeHeHueM Y30, U3MEpUTEIbHBIM TOK JaTyMKa BIIAXKHOCTU TEYET MO
«MHHOMY» TyTH: KiemMma «B2» — pesucrop 100 kOm — koprnyc asurarens — muHa PE — Touka
coequnenus wuH PE u N — Y30 — mmna N — kiiemma «Ny. [Tostomy, Hanpumep, oOpbIB muHBL «PE»,
MOJKJIFOUYEHHOU K KOPIyCy JIBUraTels, 3KBUBAJICHTEH OOpBIBY JaTUMKa BIAKHOCTH.

1.4.2.1.10 O6paboTKa BHEUTHUX CUTHAJIOB aBapHil

YcrpoiicTBO MOXeT 00pabarhiBaTh 10 JABYX BHEIIHMX CUTHAJOB aBapHil THIA «CyXOH
KOHTaKT». BHeIlIHWE CUTHAJIbI aBapuil MOJKIIOYAIOTCS K JUCKPETHBIM BXxoAaM «Bly, «B2» u kiemme
«1».

1.4.3 ABTOMaTtH3MpoOBaHHAsl HACTPOKKA TOKOBBIX 3AIUT

[Ipn kaxxgoM TMyCKe JABHTaTeNiss YCTPOMCTBO (DUKCHPYET BEIUYUHY U JIUTEIBHOCTH
MPOTEKAIOIIUX TOKOB C LENbI0 ONpeAeseHus] 00JacTU pealibHbIX PEXHMMOB pabOThl 3alMIIAEMOr0
anekrpoaBuratens. [lomHbli 00beM HaHHBIX YCTPOMCTBO cOOMpaeT OpUEHTUPOBOYHO 3a 11 MuUHYT
HEeNpepbIBHON paboThI ABUraTels, AajbHeias paboTta npuratens He yuuTbiBaercs. [lo mepe cOopa
TAHHBIX JaHHbIE PUKCHUPYIOTCS B DHEProHe3aBHUCMMOM mamsaTH. Ha ocHoBaHMM NaHHBIX 00 00IacTH
paboynx peKXUMOB JBUTATENsl YCTPOWCTBOM MOTYT OBITh pAcCUMTaHbl IapaMeTphbl 3alllWT,
00ecreYnBarOIINX MaKCUMAIBHO OBICTPOE OTKIIOYCHHE JBUTATENS TpPU JIFOOOM aHOMAaTbHOM
OTKJIOHEHHHM TOTPeOIsSEeMBbIX JBUTATEIEM TOKOB M OTCYTCTBHE JIOKHBIX CpaOaThIBAHUNA TOKOBBIX
3amuT. [lepeueHs paccUUThIBAEMBIX U M3MEHSEMBIX MapaMeTpoB mpuBeAeH B Tabmuie 1.9. 3amyck
pacuéra U YCTaHOBKM MapaMeTPOB TOKOBBIX 3alUT MOXKET OBbITh MPOU3BEAEH C MaHENH yNpaBiIeHUs
ycTpoiicTBa ucnoib3yss NyHKT ABTOH MeHio CepB- wiM ¢ KOMIIBIOTEPA, WCIONB3YS MPOrpaMMy
«Y3[1-CepBuc 11». lns koppekTHOH pabOThl (PYHKIIMKM aBTOHACTPOWKH B YCTPOMCTBO O 3aMmepa
XapaKTePUCTHUK U pacdyéTa mapaMeTpoB 3alIUT JOHKEH ObITh BBEIEH HOMUHAIBHBINA TOK JABHUTATENS U
Ipou3Be/ieHa IMpelBapUTENbHAS pydHas HAcTpOWKa 3alluT, OOecrneuyuBaroniasi, Kak MHUHUMYM,
OTCYTCTBHE JIO)KHBIX OTKIIOYCHHI JBHUTATENs BO BpeMs cOopa JaHHBIX JJIsi aBTOMATH3UPOBAHHOM
HacTporiku. Ha BpeMsa aBTOHacTpouku BBIXOJIBl YCTPOMCTBA BBIKJIIOYAIOTCS, YCTPOWCTBO
OJIOKMpYeTCS W HE BBINONHSET HUKAKUX Jpyrux (QyHKOUHA (CBS3p MO IOCIIEJOBATEILHOMY
uHTepdeiicy padoraer). Ecau ycTpoiicTBOM coOpaH HEIOCTATOYHBIH OO0BEM JIaHHBIX O 00JaCcTH
pabounx pexxumoB asuratens (MmeHee 50% mo mokazaHusM B myHKTe MeHI0O ABTOH u B mporpamme
«Y3]1-CepBucy») pe3ysibTaT aBTOHACTPOUKH MOXXET OBITh HE BIIOJIHE KOPPEKTHBIM. B 3TOM cirydae
noTpedyeTcs pydHas KOPpEKTUPOBKA HACTPOECK 3aIIIHUT.

13



I'CIIK.468263.154-07 P35 Y3/[-11B Pykosodcmeo no sxcniyamayuu

Tabnuua 1.9 - [TapameTpsl 3a1UT, U3MEHSEMbIE IPH aBTOHACTPOIKE

O06o03HaYeHHE B MEHIO Haznauenue
oop®P JlommycTMoe KOJIMUeCTBO 000PBaHHBIX (a3
IoOp MuHUMAaNBHBIN TOMYCTUMBIN TOK IBUTATENS
to2 Bpemst oTkITtoueHHS TPH JIBYKPATHOU MIEPErpy3Ke MO TOKY
Icpod Tlopor 3ammThl OT NEeperpy3Kku, KPaTHOCTh TOKA
tcpo 3anepiKka cpadaThIBAaHUS 3aIIUTHI OT MIEPETPY3KH
Ix3 Paspernienne ObICTPOICHCTBYIOMICH 3aIIUTHI

1.4.4 Tumnosble cXEMBI BKIIIOUEHUS

Cxema BximoueHus Y3/l onpenensieTcss cXeMor MOAKIIOUEHUS JBUTaTelsl K MUTAIONIEH CETH,
I/ICHOJIB?)yeMBIM KOMMYTaI_[I/IOHHBIM U 3alIUTHBIM O60py,Z[OBaHI/IeM, I/ICHOJII:3yCMI>IM Ha60p0M
naturkoB. Hambomee mpocTtas TUIIOBasi cxeMa BKJIFOUCHHS yCTPOMCTBA MTOKa3aHa Ha PUCYHKE 5.

A B CN

i

aTA- D
ar2 4 OrB+ E
(I 5 mre- H31
Ar3 S e OBt
I S e HO1
1% 81 = | Ha2

11 -
K1\ ) B2 5 0B2
1 HO2

1ol

A
B
M1 G
N

Pucynok 5 - Tunosast cxema BxitoueHusi: KM1 — maruutsbiit nyckarens; QF1 — aBTomarnueckuit
BeIKIItOuatensb; JArl, 12, JIT3 — naTumku ToKa

[Tpu GonpmIMX Teperpy3kax Mo TOKY OTKIIOYArOIIas CIOCOOHOCTh MAarHUTHOTO IycCKaTens
(KM1) MoxkeT oka3aTbCsd HEIOCTAaTOYHOH, TOATOMY [UIsi OOecCreueHUs Haa&KHOW 3aIluThl
o0opynoBaHusT HEOOXOAMMO YyCTaHABIMBATh TOCIENOBATEIbHO C HHUM  aBTOMAaTUYECKUH
Beikimouarens QF1. Ilpu stom 3amutel V3] ciaemyer HAcTpOWTh TakuM 0O0pa3oM, YTOOBI TOKH
KOPOTKOTO 3aMBIKaHUS Pa3phIBAINCH UMEHHO aBTOMATHUYECKHUM BBIKITIOYATEIIEM.

Jlisg yBenuueHUs: CTpOKa CIIyObl KOHTAKTOB pejie PEKOMEHIYETCsl IIyHTHUPOBaTh OOMOTKY
nyckatens RC-nenoukoii: kongencarop 0,1 Mmx®, 630 B nocnenosarensHo ¢ pe3uctopoM 39 Owm,
1 Br.

Bo3moskHbIe BapuaHThl cXeMbl BKIIIoueHus Y 3/] mokazanbl Ha pucyHkax 6-13.
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A BCN
------ U
aF 5??% | v |
art 25 arAs D+
() 3 OTA- D-
Ar2 SonBe E
C:i > ArB- H31
Ar3 Sonrcr 0B
(I dnrc- HO1
1 B1 h H32
1 cr
B2 0B2
KMT N\ " by
L HO2
16l
A
B
M1 c
N
Hacrpoiiku: | [I.BeIx=pcun

Pucynok 6 - Mcnonp30BaHre HE3aBUCUMOTIO pacLENUTENS Ul OpraHUu3aluu
OBICTPOICHCTBYIOIICH 3aITUTHI OT KOPOTKOTO 3aMBbIKAHHUS

1

y30-11

<=

PT100=na, ItT=na

Hacrpotiku:

Pucynok 7 - TloakmtoueHre TepMOAATYMKOB

BN

10

Myck B1

Myck 14 8o
12

1

< Y30-11

Hacrpotiku: | [IB1=nck2 win JIB2=mnck2

Pucynok 8 - [loaxmnrouenue nepekitouaTesiell ynpaBiaeHUsl IBUTaTeNIEM
M0 ABYXIIPOBOJHOM cXeMe
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o

<~ v3a-11

Hacrpoiiku: | IB 1=mnck3, JIB2=ctn3

Pucynok 9 - [loaxitoueHne KHOMOK yIpaBJI€HUs ABUTATENIEM 10 TPEXIIPOBOJHON CXEME

A B CN PE

[17
g

ar1

Ar2

Or3

¥30-11

KM1 Ny

H31

OB1
HO1
H32
0B2

HO2

zZ O m >

Hacrpoiiku: | AB1=/1B, ItB=na, rT=na

Pucynok 10 - 3amura Hacoca, OCHAIIEHHOTO JaTYUKOM BiaxkHOCTU U PTC-tepMmoaaTunkamu
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N
Art 2 MrA+ D+
(1 3 AOTA: D
Ar2 20 mres E

CI 5 OrB- H31

arC- HO1
%S e = | Ha2
11 =

B2 o 0B2
%51 HO2

zZ 0O @ >

b
KMm2.2 l_‘ KM3.2

| KM1
&. KM1 KM2.1\‘ A \.--ﬂ--& p—— KM3.1
3 5| 2
M1

Hacrpoiiku: | C.Bbix=3B31, [{.BBIX=TpeyT.

Pucynok 11 - YnpaBneHue mycKkom ABUTATENS MO CXEME 3BE3a-TPEYTOJIbHUK

[Ipu ympaBiaeHuW nBHUTaTeIeM TMOJKIIOYEHHBIM IO CXEME 3BE3a-TPEYTONIbHUK OTCYTCTBHE
Harpy3KH MpH BKIIOYEHHUH OOMOTOK TPEYTOJIbHUKOM CUHTAETCS aBapUItHOM CHTyaluel U MpUBOJIUT K
OTKJIIOYEHHUIO YCTPOMCTBOM MUTaHUs JABUraTens ¢ koaoM aBapun “AB 20”. Dto cmenano mist
HUCKIIFOYCHUA BO3MOXHOCTHU HpSIMOI‘O HyCKa ABUTATCIIA C 06MOTKaMI/I BKJIHOYCHHBIMU "[”peyFOJII:HI/IKOM
MOCJIC TIPEPHIBAHMS €TI0 MTUTAHUS 110 KaKOW-THO0 MTPUIHHE.
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QF1 EE?

us]
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ar2

H31

OB1

HO1

Bnepen = H32
Hasan g oB2
>
HO2
A
B
c
= -~ N
KM1 KM2
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Hacrpoiiku: | IB1=Bnpa, AB2=na3zan, C.Beix=Bnpa, J.BeIx=Ha3ana

Pucynok 12 - Yrpasnenue qsurarenem, pab0TalonMM B PEBEPCUBHOM PEXUME

YcerpoiictBo 3amuThl asurarens Y3/1-11B MoxeT npuMeHSITHCS COBMECTHO € yCTPOWCTBaMU
mnaBHoro mycka (VYIIII) He wumeromuMu COOCTBEHHBIX CPEACTB 3alIUTHL. JlaTuWku TOkKa
pekomenayerca pasmemars Ha Beixoge YIIII. Ecam VIIII mocTtpoeHo mo cxeme ¢ KOMMYyTalUHen
TOJNBKO ABYX (a3, TO HEOOXOAMMO 3a/1aTh B HacTporkax Y3J| yBeTWYEHHBIM JOMYyCTHUMBIA MEPEKOC
¢azubix TokoB. [Ipu pabdore YIIII aToro tuna nepekoc GpasHbIX TOKOB MOXKET MpeBbImaTh 50 %.

Jlist ocymecTBieHus KOppekTHoro u 6e3omacHoro s YIIIT KoHTpostst H30as1Mu KOHTAKTOoD,
OTKJIIOYAIOLINN JBUraTEIb, HEOOXOAMMO BKIIOUNTH Ha BhIxoje YIIIT Tak, 4TOOBI HCIBITATEILHOE
HarpsbKkeHue He MorJio ObITh mogano Ha YIIII. Ecou 3T0 HEBO3MOKHO, TO BXOJ KOHTPOJIS U30JISIITUN
V3]l pexoMmeHayeTcs OCTaBUTh He MOAKIOYeHHBIM. [Ipumep npumenenus Y3/I-11B coBmecTHO ¢
VIIII noka3an Ha pucyHke 13.
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Hacrpoiiku: | C.Beix=ctn, Jl.BbIx=aBap.

Pucynox 13 - ITpumep cxems! Bkimouenust Y3/[-11B npu pabore coBmectro ¢ VIIIIT

1.4.5 @yHKIMM UHIUMKATOPOB U MCIIOJIb30BAHUE KIIABUATYPbI

Numukatop PABOTA mnoka3bIBaeT COCTOSIHHME BBIXOJHOTO pene u3aenuss. Ero ceeueHue
UHPOPMUPYET O TOM, YTO YCTPOMCTBO pa3pelIlyio BKIIOYeHHE Harpy3ku. COCTOSHHE KOHTAKTOB
BBIXO/IHBIX pEJie MIPH 3TO 3aBUCHUT OT 3aJaHHBIX HACTpOoeK. MUraHue MHAMKATOpa NPeayNpexIacT O

CKOPOM IIyCK€.
Cseroguopn IIPEJIYIIP. curnanusupyer o pelaBapuilHOM OTKJIOHEHHE TOKOB U HANPSKEHU.

CBedeHune CBETOIMO0/1a IPEKpalaeTcsl IpY BO3BPALLEHNUHN IapaMETPOB B HOPMY .
Cseroguon ABAPUS saBnsroTcs MHAMKATOpaMU aBapUNHBIX cUTyauuil. TOYHO OIpenenuTh

BHJI aBapUHHOMN CUTYaIlMK MOXKHO TI0 0TOOpakaeMoMy Ha JUCIIIee Koay aBapuu Buja: “AB XX
[lepeuyens konoB aBapuii npusené B Tadmure 1.10.
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Tabnuna 1.10 - Onucanue aBapuiHBIX CUTyalUi

N Bpewms [Topor IToBTOpHOE
Kon [IprurHa aBapuHOTO OTKIIFOUECHUS
peakiuu | cpabaTbIBaHUS | BKIIIOUSHUE
AB 10| ITepekoc TokoB (a3 tapd* Inpd* HET
AB 20| OOGpsIB ogHOM MM IBYX (ha3, XOJIOCTON X0 TBUTATEIIS 1 cex lobp* HET
AB 30 Koporkoe SAMBIKATIHC <10 wmc 15 x [HoM** HET
(OBICTpONIEHCTBYIOIIAS 3AIITA)
AB 31 Teperpyska no oKy tcpo* Icp6* HET
(cpemHeOBICTPOICHCTBYIOMIAS 3AIITNTA)
AB 32| TemnoBas neperpyska ABUraTesns to2* 110% na*
AB 40| Hapymienve n3onsiiiui 0OMOTOK JIBUTATEIs ~lcexk [09...1,3 MOm na*
AB 50| Brixon HanpsKEHHs CETH 32 YCTAaHOBJICHHBIE TPaHUIIBI ~1 cex Upon* na*
AB 51| Hapymienue mociieoBaTeIbHOCTH (a3 2,6 cex [IcD* na*
AB 60| O6psiB Tepmonatunka PTC ~0,6 cex cM. Tab. 2 na*
AB 61| 3ambikanue TepmogaTunuka PTC ~0,6 cex cM. Tad. 2 na*
AB 62| Tleperpes aBurarens (1o tepmogarauky PTC) ~0,6 cek cM. Tabi. 2 na*
AB 63| O6psiB Tepmomatarka PT100 ~0,6 cex tMaKc na*
AB 64| 3ampikanue repmomaranka PT100 ~0,6 cex tMaKc na*
AB 65| Ileperpes nBuratens (o tepmomatauky PT100) ~0,6 cex tMaKc na*
AB 70| OOpbIB gaT4MKa BIAXKHOCTH ~0,6 cex cM. Tadu1. 2 na*
AB 72| Tlonaganue BoJbI B KapTep HAcoca ~0,6 cek cM. Tabi. 2 na*
AB 81| Braemmnsis aBapwust Bxon 1 0,1 cex — na*
AB 82| BremHss aBapus Bxon 2 0,1 cex — na*

* HacTpauBaeTCs
**MIHOBEHHOE 3HAUECHUE

[Ipu BKIIOYEHHH YCTPOMCTBA JUIsI TMPOBEPKM  PAaOOTOCIIOCOOHOCTH  MPOU3BOIUTCS
KPaTKOBPEMEHHOE BKJIIOYEHHE BCEX CETMEHTOB JUCIUIES M BCEX MHIUKATOPOB. 3aTeM, IIpU
OTCYTCTBHM aBapHUi, YCTPOMCTBO INEPEXOJUT B PEKUM HHIAUKALHUKA TOKOB M HaIpsDKEHUU. B aTom
peKUME Ha JUCIIIEH MOOYepENHO BBIBOJATCS 3HAUYEHHS TOKOB M HampspkeHWH mo ¢aszam. Haxumas
kHonky € ¥ P> MOXXHO BBIOpaTh MHAMLMpPYEMbI apamerp (Toku a3z A, B, C; Hanpspkenus ¢az A,
B, C), mpu 3TOoM Ha HEKOTOpPOE BpeMsI MOOUEPENHBIN BHIBO] ITapaMeTPOB npekpamaercs. [Ipu BeiBoe
Ha 3KpaH 3HaueHUI TOKOB BbhIOpaHHas (aza oOo3HauaeTcs Oombinoi Oyksoii (A, B, C), a mpu BbIBoIE
HarpshKeHUH - Manou (a, b, ¢). [Ipy BOBHUKHOBEHWH aBapuUHON CHUTyalluu Ha JAUCIUICH BBIBOJIUTCS
KOJ] aBapuH, HO TOKHM U HAIIPSDKEHUSI MOYKHO IIOCMOTPETH MOIb3YsICh KHONKamu € u P>

[Ipu Haxxatun kHOMOK A wiu VY Ha dKpaH OyJeT BBIBEJEHO MeHI0. Yepe3 MeHIo
OCYILIECTBISAETCS IPOCMOTP PA3JIMYHBIX [TAPaMETPOB U 3aJaHUE HACTPOEK ycTpoiicTBa. HacTpoiiku u
IapaMeTpsl pa3MEUICHbl B HECKOJIBKHUX NOAMEHIO. [IyHKTBI MEHIO, HCHOJB3yeMbIE UIA BXOAA B
MOJIMEHIO 0003HAUYEHBI CUMBOJIOM «-». JIJIs1 MPOCMOTpa 3HaYEHUsI HACTPOHKU HEOOXOIMMO BBIOPATh
€e B MEHI0 U HaxaTb KHONKY P>. Jlist TOro, 4roObl MOJTY4YUTh BO3MOKHOCTh M3MEHSATh HAaCTPOMKHU
YCTPOHCTBa, HEOOXOIUMO MpPENBAPUTEIBHO BBECTH KOJ AocTyna B myHKTe MeHio «Kom». Kon
JOCTyTa MpeIHa3HAYeH Ul MPENOTBPALEHUS CIIy4allHOTO MM HECAaHKIMOHMPOBAaHHOTO W3MEHEHUS
HacTpoek. [1o ymonuaHutio (3aBoJcKas HacTpoWKa), KOJ JUld M3MEHEHUs] HACTPoeK — unciao 4321, ero
MOKHO CMEHUTh B CEPBUCHOM MEHIO. [/l pejakTHpOoBaHUs KaKOM-1M00 HACTPOMKU HAJ0 B PEXUME
IIPOCMOTpA 3HAYEHMs] HaXaTh KHONKY P>, IpU 3TOM HMHIULMPYEMOE 3HAUEHUE WIM €ro 4acTb Ha
JMcIiee HayMHAaeT Murartb. Ecinu  BeIOpaHHBI HapaMeTp peJakTHpPYeTCss IOpas3psgHo, TO
IIEpEMELLEHUS Kypcopa MEKIy pa3psaaMu uncia npousBoautcs kHonkamy € u P. Knonku A u 'V
UCMONB3YIOTCS JJIsl YBEJIMYEHUs JTMOO yMEHBIIEHUS BBIOPAaHHOM 4YacTH 4YMCIIa WIM JJIs mepedopa
BO3MOXKHBIX 3HaueHui B cnucke. COXpaHEHNE yCTaHOBJIEHHOTO 3HAYEHUsI IPOU3BOIUTCS Ha)KaTHEM
KHOIIKK P> TIpU HAXOXKJICHHWHM Kypcopa B KpailHed mpaBoil mo3uiiuu. OTMEHa BBOAA MPOU3BOIUTCS
KHONIKOM <« IIpU HaXO0KJEHUH Kypcopa B KpailHe! JI€BOM MO3ULIUH.

UYepe3 HECKONBKO CEKyHJ IIOCIE IOCIEIHEr0 HaKaThsg Ha KHONKUA MUIAaHHE JUCILIES
IIPEKPATUTCS U YCTPOUCTBO BEPHETCA B PEXKUM HHIMKALMKM TOKOB M HampspkeHuil. IIpu sTom Kox
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JOCTyIa aBTOMATUYECKH OOHYIHTCA. ECIM B 3TOT MOMEHT YCTPOHCTBO HAXOAHIOCH B PEXHUME
peAaKTUPOBAHUS KaKOH-INO0 HACTPOIKH, TO HOBOE 3HaUCHHE HE OYJET COXPaHEHO.

1.4.6 HacTpoiiku u mapameTpsl

Joctynn K HacTpolkaMm M IapaMeTrpaM yCTPOMCTBAa OPraHHU30BaH B BUJE HECKOJIBKMX MEHIO
(cm. Tabmmumpt 1.11-1.16). CoBMECTUMOCTh BO3MOXKHBIX HACTPOCK MpuBeaeHa B Tabnuie 1.17. Mento
AaBTOMATUYECKHU MEPECTPAUBAIOTCS B 3aBUCUMOCTU OT HACTPOEK YCTPONCTBA U UMEIOIIEHCS B MAMATH
ycTpoiictBa uHpopManun. M3 MEHIO CKpBIBAIOTCS MYHKTHI HE COACpIKaIlIUe KaKOW-TNOO0 TMOJIe3HON
UH(OPMALIUHU NPH TEKYIIUX HACTPOUKAX M3/IEIHSL.

Tabmuma 1.11 - 'maBHOE MEHIO U3AEIHUA

O6o3HaueHue Onucanue
NH®- WNudopmanus o COCTOSIHUN ABUTATENs U yCTPOMCTBA 3alUTHI (CM. Tabmuiry 11)
IIpTA- IIporokon aBapuit
IIpTP- [IpoTokon paGoTkl ABUTATENS
Kon [TyHKT MeHIO U151 BBOJIa KOJIa I0CTyIIa
Yer- MeHto HacTpoiKku mapaMeTpoB 3anuT (cM. Tabmuiry 1.13)
DyHk- MeHto HaCTpONKH TOTOTHUTEIBHBIX (yHKIHMH (cM. Tabmuiry 1.14)
Ceps- CepBuCHOE MEHI0, JOCTYITHO TOJBKO MOCIE BBOJA KoJia JocTyma (cM. Tadmuity 1.15)
Cas3- MeHI0 HaCTpOMKH MmapaMeTpoB CBs3u. (cM. Tabmuiy 1.16)

Tabmuma 1.12 - Mento uHbopMaIuu 0 COCTOSHUU JIBUTATENS U ycTpoiicTBa 3amuThl (MMHD-)

O603HaueHue Hasznauenue JInarna3oH 3HaueHU
PoT x Cocrosiaue nsuratens (paboTaeT WM HET, ONpeleNseTcs O — na
10 TOKaMm) H — ner
MTY HapaboTka aBuraressi, 4achl 0-99999
Ilck KoyimuecTBO MycKOB IBUTATENS 0-99999
10 x CpabatbpIBaHUE 3aIIUTHI OT IEpeKoca TOKOB (a3
20 x CpabatpiBaHuE 3aIIMTHI OT 00pHIBa (ha3 U XOJIOCTOrO X011
30 x CpabaTpiBaHUE 3aIIUTHI OT KOPOTKOTO 3aMbIKAHHS
31x CpabaTtbIBaHUE 3aIIUTHI OT MEPErPY3KH MO TOKY
32x CpabaThIBaHUE TEIJIOBOW 3aIIUTHI ﬁ: iiT
40 x CpabaTbIBaHUE 3aIIUTHI 10 COMMPOTUBICHUIO U30JISLIUN
50 x CpabaThIBaHUE 3aIIUTHI M0 HAMPSDHKEHUIO TTUTAHUS
51 x CpabaTpiBaHuEe 3alUTHl 10 TOCHEAOBaTEIbHOCTH (a3
MUTAIOIIEH CEeTH
ATT x CocrosiHue TepMogaTIMuKa O — o0OprIB
H — Hopma

IT — neperpe
3 — 3aMbIKaHHe

ATB x CocrtosiHue TepMogaTIMKa O — o0OprIB
H — Hopma
Il — neperpeB

t x Temnepatypa auraresns o gatuuky PT100 -98 —890C
O — o0OprIB
3 — 3aMbIKaHuE
Hr x Harpes nBurarensi, % OT HOMUHAJIBLHOTO 0-999
AIIB x B0O3MOXXHOCTb ~ aBTOMAaTM4YECKOIO0  IOBTOPHOTO  ITyCKa A —na
JIIBUTATEIS H—uer
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Bx 12 CocTrosiHue JUCKPETHBIX BXOJ0B ‘
Brix 12 CocTosiHue TUCKPETHBIX BBIXOJ0B - - Coct. «0»
7]
- Coct. «1»
TIoGpA* Texyumii mopor cpaGaTbIBaHMS 3aIUTHI OT XOJIOCTOTO 0.0 —9999.9
xona it dasel A, % OT HOMMHAJIBHOTO TOKA JIBUTATES
IoopB* Texymuit mopor cpadaThIBaHUS 3aIIUTHI OT XOJIOCTOTO 0.0 —9999.9
xoja ansi dasel B, % OT HOMUHAIBHOTO TOKA JIBUTATEIs
TIoopC* Texymuit mopor cpabaThIBaHUS 3aIIATHI OT XOJIOCTOTO 0.0 —9999.9
xona uist dasel C, % OT HOMMHAIBHOTO TOKA JIBUTATEIIsS

*MyHKTBHI MEHIO OTOOPaXKAIOTCS TOJIBKO B CIIy4ae UCIOJIb30BAHUS KOPPEKIIMH IOpora cpabaTbIiBaHUs
3aIIUTHI OT XOJIOCTOrO XO/a

B mento IIpTA- BeiBoauTCs nHpopmanus o npoucxoausmux aBapusx B Buae NABKK, roe N
— TMOPSAIKOBBI HOMEp aBapuiHOW cuTyaruu B mpoTokosnie, KK — kox aBapuitHONl cuTyaumw.
Ilocnegnss w3 mnpousoweamnx asapuili uMeer HoMep (0, BCero B IIPOTOKOJIE COXPAHAETCS
uHpopMmanus o JecsaTH aBapusax. Haxumas KHoOnky P> MOXKHO IOCMOTPETh BpeMs M JaTy
BO3HMKHOBEHHUS aBapUWHOW CHUTyallMd, TOKM W HampshKeHHs 1o (a3aM B MOMEHT cpaOaThIBaHUS
3amuThl. [Ipu orcyTcTBUM 3anuceil 006 aBapUiHBIX CUTYaLUsAX B IPOTOKOJIE BBIBOAATCS IIPOUYEPKH.

B mento IIpTP- BhIBOIUMTCS MH(pOpMaIH 0 3aImycKax U octaHoBKax nsurarens B Buae N Ilck
umu N Ctn, tie N — mopsiakoBbId HOMEp 3amucH B mpoTokoiie. [locneanee mpousoieaiiee coObITHE
umeer Homep 0, Bcero B MPOTOKOJE COXpaHseTcss MH(pOpMAIMS O JECSITH MyCKax M OCTAaHOBAX
nsuratens. Haxumass kHONKy P> MOXHO IMOCMOTPETh BpeMs M JAATy COOBITHS, MaKCUMaJIbHYIO
aMIUTUTYAy TOKa, 3aQMKCHPOBAHHYIO B MOMEHT 3alycka jaBurarens. I[Ipm oTcyTcTBUM 3amuceid o
pa0oTe ABUraTess B IPOTOKOJIE BEIBOAATCS MIPOUYEPKH.

Ta6muma 1.13 - MeHto HacTpoiky apamMeTpoB 3amuT (Y CT-)

O0o3Ha- Hasznauenue Juanaszon 3HaueHue 110
YeHue 3HAYCHUH YMOJYaHUIO
1,0-10A 1,0A
In HomunanbHEINA TOK ABHraTeIs 8,4-84A 8,4A
50-500A 50A
ToGp MuHUMaNbHBIN JOMYCTUMBIN TOK ABUTATENS 1-60% 15%
TIoopK | Koobduuuent Koppekuun MHUHUMAIBHOTO JIOITyCTHMOTO -2.0-2.0 0.0
TOK JBWUTATeNs MPU OTKIOHCHUM HANPSKEHUS CETH OT
HOMHHAJA
Ix3 Pasperienne ObICTPOICHCTBYIOMICH 3aIIUTHI na/HeT HET
Icp6 | IMopor 3amurel OT neperpy3ku, KpaTHOCTh TOKA 2-10x 10x
tcp6 | 3anepxka cpabaTbIBaHUs 3aLIMTHI OT IIEPETPY3KH 10-9990 mc. 10mc
to2 Bpems oTkimtoueHHs py ABYKPaTHON Meperpyske Mo TOKy 10-200 cexk. 25 cexk.
00p® | HdomycTumoe KOIM4ecTBO 000pBaHHBIX (a3 0-3 0
Inp¢ | HomycTumas pasHOCTh TOKOB IO (hazam 1-70% 20%
tnpg | Bpems OTKIIOYEHHMs TIpU  TIPEBBILIEHUH  JOMYCTUMOK 20-2550 mc. 2550 mc.
Pa3HOCTH TOKOB (a3
IIc® | 3ammra OT HAPYIICHHUS ITOCIICI0BATEILHOCTH (a3 na/HeT na
Ru3zoa | [lopor cpabaTbiBaHUS 3amUTBl IO  COMPOTHBIICHUIO 1,1 MOwm; 1,1 MOm
HA30JISIIIUA 0,55 MOm
trnek | 3amepikka BKITFOUCHUS 1-255 cek. 1 cek.
ATIB | Pa3perieHne aBTOMaTH4ECKOTO TIOBTOPHOTO BKITFOUEHHUSI na/HeT na
-15+10 %, 20+15 %
Unon | Jlonmyck Ha HanpshKeHHUS MUTAIOIIEH ceTr -20+15%;
-25 +20 %,;
-30 +25%;
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Ta6ymma 1.13 - MeHro HacTpolku napameTpoB 3amuT (Yer-). [IpogomkeHue

JITT | Paspemenue 3amur no repmonarunky PTC na/HeT Jia
JITB | Paspemienue 3amur no JaTuuky BIaXKHOCTH na/Her na
Pt100 | Pa3pemenwne 3amurt mmo Tepmomarauky PT100 na/HeT na
tmakc | [Hopor 3ammursr o neperpeBy (gatuuk PT100) 10-255 200
Tabmuua 1.14 - MeHio HaCTpOHKH JONOTHUTENBHBIX PyHKIUH (DYHK-)
O603Ha- Hasnauenue Jluamna3od 3Ha4eHuit 3HaueHue Mo
YEeHUE YMOJTYaHUIO
HET, BHEIIHsISI aBapus 1, HET
KOMaH/1a IyCcK
JIB1 |Bri6op ¢yHKIMM TEpBOTO AUCKPETHOTO BXOAA (ABYXTIpOBOHAs CXEMa),
KOMaH/1a IyCK
(TpexmpoBoaHas cxema),
BpallleHHE BIOEPEN
JIB2 | Bri6op GpyHKIMH BTOPOro JMCKPETHOIO BXOJA HET, BHETITHSS aBapus 2, HET
KOMaH/1a IyCcK
(IBYXIpPOBOAHAS CXEMa),
KOMaH/Ia CTOI
(TpexmpoBoaHas cxema),
BpallcHUE BIEPEL,
JIATYHMK BIAKHOCTH
C.BbIX |Pexxum paboThl CHIIOBOTO BBIXOAA CTaHJapPTHBIH, CTaHJIapTHBII
BKJIIOUEHHE 10 CXeMe 3Be3/a,
BpallcHUE BIEPEL.
JI.BbIX |Pexum paboTel T0MOTHUTEILHOTO BBIXO/A HET, HET
CUTHAJIM3AIINS aBApHH,
npeaynpexxaeHue o mycKe,
CUTHATH3AIUS IEPErpy3KH,
JIVCTAaHIIMOHHOE YIIPaBJICHUE
BBIXOJIOM,
BKIIIOUEHHE IO CXEME
TPEYTOJHHUK,
BpallcHre Ha3a],
YHIpaBICHHE PacICUTEIEM
t mpk |3anepxKa Ha NEPEKTIOUEHHUE IPH PabOTe BBIXOIOB B 1-30 cexk. 10 cexk.
PEKUMAX «3BE3J1A-TPEYTOIBHUK» H «PEBEPCH
Huxa |Huxnmygeckas pabora no rakimepy Ja/HeT HET
t pao6 [IponomkuTenbHOCTh  pabOTBHl  JABHTATENS  TpU 1-5940 muH. 1 muH.
IUKJIMYECKOH paboTe
tcron |IIpomOKATETLHOCTh TPOCTOS  IBUTATENA  IIPH 1-5940 muH. 1 MuH.
IUKITNYECKON paboTe
JIY | /lucraHumoHHOE ynpaBleHUE na/Her HET
Bpems 00:00-23:59 00:00
Jlata |YcraHoBKka yacoB ycTpoiicTBa 01.01-31.12 01.01
T'ox 2000-2099 1970
Ta6muma 1.15 - CepBucnoe mento (CepB-)
0O06o03HaYCHNE Haznauenue Jlnana3oH 3HaUYeHUH
V 0.xx Bepcus mporpaMmer
H.Koa CmeHa kosa AocTyma 0000-9999
coCTT OuncTka TPOTOKONIA aBapwii M TPOTOKOJIA PabOTHI
JIBUTATelIsl, CTUpPAHWE aBapUMHOW OCHWIIIOTPAMMbl U
JIAHHBIX O ITYCKOBOW XapaKTEPHCTHKE JIBUTATEIIS
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ABTOH 3amyck aBTOHACTPOUKHU TOKOBBIX 3aIlIUT B Het/IH - Het ganHbIX A5
COOTBETCTBHHU C U3MEPEHHOW yCTPOHCTBOM ITyCKOBOM pacuéra
XapaKTepUCTUKON JBUTATENs X.XX.XX - nata 3amepa

XapaKTEePUCTUKU
YYY% - nonnora gaHHBIX O
MMyCKOBOM
XapaKTEePUCTUKU
JIBUTATEIIS
Pacur - BeINOJIHSAETCS pacyer
coMTY COopoc cu€Turnka MOTO4acoB
coYCT COpoc BceX HACTPOCK Ha 3aBOJICKHE 3HAUCHUS ™

*BHUMAHME! Kox nocrymna Oyner cOpoliieH Ha 3HaYeHHE TT0 YMOITYaHHUIO.

Tabnuna 1.16 - MeHnto HacTpoliku apameTpoB cBsizu (CBsi3-)

O06o3Ha- Haznauenne Jnana3on 3HaueHui | 3HaYCHHUE IO
YECHUE YMOJIYAHUO
Anpec | Anpec Begomoro ycTpoiicTsa nporokona Modbus 1-247 1
Cxop. | Crxopocts RS485, 6ut/c 600, 1200, 2400, 4800, 19200

9600, 14400, 19200,
28800, 38400, 57600
®pmt | Popmar nepenaun gaHHbIX RS485 8E1, 801, 8N1.5, 8N2* 8E1*

*8E1 — 8 OUT JaHHBIX, OMT YETHOCTH — YET., OJUH CTOIOBLIN OUT;
801 — 8 OUT JaHHBIX, OUT YETHOCTH — HEYET., OJUH CTOIIOBLIM OUT;
8N1.5 — 8 OuT naHHBIX, OUT YETHOCTH — HET, OAMH CTONOBBII OUT Mpu MpuéMe, TBa CTOTIOBBIX

OwTa mpu nepeaaye.
8N2 — 8 OuT maHHBIX, OUT YETHOCTH — HET, JIBa CTOIOBBIX OUTA.
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Tabmuma 1.17 - B3aumo3aBUCUMOCTh U COBMECTUMOCTH HACTPOEK
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1.4.7 OOmeH nanHbiME 110 HHTEpdEiicy RS-485

Wutepdeiic RS-485 mo3Bonser cuuThiBaTh MHPOPMALIUIO O COCTOSHUM ABuUratens u Y3/, a
TaKXe YAAJIEHHO U3MEHSATh MapaMeTpbl 3aliUT. J[JIs 3TOro MOXKET MCIOJIb30BATHCSA MOCTaBiIsAeMas C
ycrpoiictBoM nporpamma «Y3J1-Cepsuc 11», 1160 mo0ble Ipyrue cOBMECTUMBIE MPOTrPaMMHBIE U
anmaparHble CpeJCTBa.

OOmMeH pnaHHBIMH ¢ ycTpoiictBoM 3aumrthl Y3/[-11B  mpousBoauTcss 1O MPOTOKOIY
Modbus-RTU. Ilpu stom yctpoiictBo paboraeT B pexxume Bemomoro (slave). IMommepxkuBaroTcs
IIMPOKOBEINATEeNbHBIE 3anpockl. [IJii BHU3yalnbHOM HMHIUKAIMM OOMEHA JaHHBIMHU HCIIOJB3YeTCs
KpaifHsig MpaBasi TOYKa HHAMKATOPA YCTPOMCTBA.

Criucok noafep>kKUBaeMbIX YCTPOMCTBOM (DYHKITMH MPOTOKOJIA TpHUBeAeH B Tadmuie 1.18.

Ta6muma 1.18 - [lonnepxxuBaembie GyHKIIMU TpoTokoiaa Modbus.

OyHKIHA HanmenoBanue Onucanne
03 Read Holding Registers | UTeHue TEeKyIEro 3Ha4eHUs OJTHOTO MM HECKOJIBKHX PEIHCTPOB
XpaHEHUs
04 Read Input Registers | UreHne TeKyIiero 3Ha4YeHUsI OQHOTO WM HECKOJIBKUX BXOJHBIX

peructpoB. B Y3/1-11B dyHKIus 4 MOIHOCTBIO AyOaupyeT QYHKIIUIO
3 B 1iensX oOecrievueH sl OOJbIIe COBMECTHMOCTH C BEILYIITUMH
(Master) ycTpoliicTBaMu pa3IMYHBIX IPOU3BOAUTEICH.

06 Write Single Register | 3amucs HOBOro 3HaYCHHSI B PETUCTP XPaHCHUS

16 Write Multiple Registers | 3anuch B HeCKOIBKUX TOCIEAOBATEIbHBIX PETUCTPOB XPAaHEHUS

23 Read/Write Multiple | 3amich HECKONBKHX PETUCTPOB M YTEHUE HECKOJIBKUX PETUCTPOB
Registers OJTHHM 3aIIpOCOM

CnucoK JaHHBIX, TOCTYMHBIX 10 MpoTokosry Modbus, nmpuBenen B Tadiumax 1.19-1.25.

Tabmuma 1.19 - Haznauenue peructpoB Modbus. Madopmanms o mogudukanmu Y 3/]

Anpec Haznauyenne Hoctyn

1 Koadduiment macimrabupopanus TokoB: 1 B moaudukarmu 50-500A; 10 B Bepcusix YTCHUE
1,0-10A, 8,4-84A. IlpumeHsieTcst KO BCEM TOKOBBIM HACTPOWKAM U IapaMeTpam

2 |HwxHss rpaHuiia quana3oHa HOMUHAIBHBIX TOKOB, amrieps! / ammeps X 10 YTCHHUE

3 | Bepxuss rpaHMia Auana3oHa HOMHHAJIBHBIX TOKOB, aMIIephl / aMmrepsl X 10 YTCHUE

4 | Bepcus mporpammHoro obecriederus (mpumep: v0.02 obo3HagaeTCs Kak 2) YTCHUE
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Anpec HazHnauenue Hoctyn
5 HomuHansHBIN TOK ABUTaTes, amnepsl / amnepbl X 10 YTCHHE/3aMUCh™*
6 MUHMMaJIBHO TOMYCTHMBINA TOK ABHTATENS, % OT HOMUHAJIHHOTO YTeHHE/3amuch ™
7 [opor cpabaTbIBaHuUs 3aIUTHI OT NEPErPy3KH, KPATHOCTH TOKa YTeHHE/3amuch ™
8 [Topor oTKIIIOYEHHsI 10 MepeKocy TOKoB (a3, % 9YTeHHE/3amuch ™
9 Bpewmst oTkII0YeHHS TPH ABYKPAaTHON Neperpys3ke, CeKyHIbI YTeHHE/3auCh*
10 | 3ageprkka BKIIOUCHHS, CEKYHIIBI YTCHHE/3aMUCh™*
11 ABTOMaTHYECKOE NOBTOPHOE BKJIIOUeHHe: 1 - na, 0 - HeT YTeHHE/3amuch ™
12 | [IpoBepka nocnemoBaTenbHOCTH (a3 nuTatouieid cetu: 1 - xa, 0 - Her YTeHHE/3amuch ™
13 | Pazpemenune ObicTponeiicTBYOmEH TOKOBOM 3amuTh: 1 - 1a, 0 - HeT YTeHHE/3amuch ™
14 | Bpewms peakiuu 3aIUTHI OT TIEPETPY3KHU M0 TOKY, MIULTUCEKYHIBI. 3HAUCHNE YTeHHE/3aMUCh*
Bcerga kpatHo 10, mpy 3amucy HEKpaTHBIX 3HAYSHHH MTPOUCXOANUT OKPYTIICHHE B
CTOPOHY YMEHBIICHHSI.
15 | JlonycTuMoe KoIm4ecTBO 00opBaHHbIX (a3, 0-3 YTCHHE/3aUCh™
16 | Pa3zpemenne 3amutsl mo TepmonaTauky PTC: 1 - ma, 0 - HeT YTCHHE/3aMUCh™*
17 | Pa3penieHne 3amuThl M0 AATIYHKY BIaKHOCTH: 1 - 1a, 0 - HeT YTCHHE/3aMUCh™*
18 | Pa3pemenue 3amuTsl o TepMoaaTyuky PT100: 1 - ma, O - Her YTeHHE/3auCh ™
19 | Hopor cpabateiBanus 3amuThl 1o Tepmogatunky PT100, °C YTeHHE/3aMuCh*
20 | Homyck Ha HampspkeHue nutatommx ¢az: 0 - muryc 15 +10%, 1 - munyc 20 | ureHue/3anuch™
+15%, 2 - munyc 25 +20%, 3 - munyc 30 +25%
21 Pazpemenne nukanyeckor paboTel mo Taiimepy: na=1, Her=0 YTeHHE/3aMuch ™
22 | IlpomomkuTeNnbHOCTE PabOTHl ABUTATENsl MPH paboTe B LMKIMYECKOM PEXHME, | UTEHHE/3aluch™
MUHYTHI
23 | [IpomOMmKHUTENHLHOCTD MIPOCTOS BUTATENS IPU pa0dOTe B IMKITUYECKOM PEKHUME, | YTCHHE/3amuch™
MUHYTBI
24 | Beibop ¢ynkuun Bxogal: 0 — Het, 1 — BHemHss aBapusil, 2 — myck YTeHHE/3aMnch*
(IBYXTIPOBOIHOE YIIPABIICHHE), 3 — ITYCK (TPEXIIPOBOIHOE YIIPABJICHHE),
4 — BpareHne BIepén
25 | Beibop ¢ynkuun Bxoga2: 0 — HeT, | — BHEIHsAS aBapusi2, 2 — MycK YTeHHEe/3amnch*
(nByXnpoBOAHOE ympaBiieHHe), 3 — CTON (TPEXIPOBOJHOE YIPABICHUE),
4 — BpamieHne Ha3al, 5 — NaTYHMK BIAKHOCTH
26 | BeiOop ¢yHKIHMH cHI0BOro Bhixoaa: () - cTaHaapTHBIN, 1 - 3Be31a, 2 - BpalllecHHe | YTCHHE/3almuch™
BHEPEN
27 | Beibop ¢pyHKIUM JONOTHUTENBHOTO Bhixoaa: O - HeT, | - CHTHaIM3ays aBapuy, | YTEeHHE/3auch™
2 - IpeAyIpeKIeHUE O IyCKe, 3 - IpeaBapuiiHas CurHam3anms, 4 -
JTUCTAHIIMOHHO YIPABIISIEMBIN BBIXO/I, 5 - TPEYTOJNBHUK, 6 - BpallleHne Ha3asl,
7 - ynpaBlieHHE paclenuTeseM
28 | 3amepxka MePeKITIOYeHHS pu yIpaBlIeHUH MEPEKITIOUCHUEM | UTEHHE/3anCh ™
3BE34a-TPEYTOJBHUK U PEBEPCOM, CEKYHIBI
29 | Pa3pemieHne qUCTaHITMOHHOTO yripapieHus: 1 - na, 0 - HeT YTCHHE/3aMUCh™*
30 | Bpems oTkiroueHusl IPpH NPEBBIIICHUH JOMYCTUMOM pPa3HOCTH TOKOB (a3 YTeHHE/3aMuch ™
190 | Kosddumment xoppekimu MHHUMAIBHO Aomyctumoro Toka x10: munyc 20 - | yTeHHe/3amuch™
+20
191 | Beibop mopora cpabaTbIBaHUS 3aIIUATHI IO COTIPOTHUBICHUIO N30JISIIIHH YTeHHE/3aMUCh*
0—0,55MOwm, 1 —1,1MOmMm

*HacTpoiiku, 3anmrcanHble 0€3 mpeIBapuTeNbHOM 3aMrucH KOAa AOCTYTa B PerucTp 32, ACHCTBYIOT TOIBKO 10
BBIKJIFOUEHUS MUTaHusA. [Ipu clieayrolieM BKIIIOUCHHH YCTPOMCTBA OYAyT 3arpysKeHbl cTapbie HacTpoiku. Ko
JIOCTYTIa COBMAJAET C KOAOM JUIsl U3MEHEHHUS HACTPOEK yepe3 MeHt0. KoJl aBToMaTHYeCcKH CTHpaeTCs Mmocie
ofepalyHy 3allucy JaHHBIX.
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Ta6muma 1.21 - Haznauenue peructpoB Modbus. Coctostaue Y3/ u nBurarens

Anpec Haznauenue Hoctyn
31 JucranimonHoro ympasieHue neuratenem: 0 - crom, 1 - myck/BpailleHHE | YTEHHE/3aIluCh
Briepén, 2 - BpaleHue Ha3aa
32 | Kox gocryma ajisi COXpaHeHHsI HACTPOEK B DHEPTOHE3aBUCHUMON MTaMsITH YTEHUE/3aMUCh
33 Harpes aBurarens no TerioBoi Mojaenu, % OT JOMYCTUMOTO HOMUHAJILHOTO YTEHHE
34 Kon tekymieii aBapuu. Ecnu aBapwuii Het - 0, eciii HECKOJIBKO - KO Haubosee YTEHUE
CEpbE3HOM.
35 ®djrar BO3MOXHOCTH aBTOMATHIECKOTO MOBTOPHOTO ITycKa: 1 - ma, 0 - Het YTCHHE
36 | Cocrosiaue BxomoB (0ut 0 - Bxox 1, Out 1 - BXx01 2) YTCHUE
37 Coctosiaue BoIxo10B (0uT 0 - CHIIOBOH BBIXOJ, OUT 1 - JOMOTHUTEILHBINA BBIXO/, YTEeHHE/3aMNCH
our 15 - 0000mEHHOE COCTOSTHUE BBIXOJIOB: | - Harpy3ka BKJIO4eHa, 0 -
HarpysKa BBIKJIIOY€HA), BO3SMOXKHO 3aJJaHUE COCTOSIHHSA JIOTI. BBIXO/A, €CITH 3TO
paspeeHo
38 JlBurarens pabotaer: ga=1, Her=0 YTEHUE
39 | Cocrosinue Tepmoaatunka: 0-o0peIB, 1- HOpMma, 2-nieperpeB, 3-3aMbIKaHHE YTEHUE
40 | CoctosiHme naTumka BiakHOCTH: 0-00pBIB, 1- HOpMa, 2-Bona YTCHHE
41 Temmeparypa npuratens no gatauky PT100, °C. -99 - 3ambeikanue, 999 - 06psiB YTCHHE
42 Toxk ¢a3sl A, amnepsl / amnepst X 10 YTCHUE
43 Toxk ¢a3sl B, amneps / ammepst x 10 YTCHUE
44 | Toxk ¢aspr C, amnepsl / amnepsl X 10 YTCHUE
45 Hanpspkenue dassl A, BOJIBTHI YTEHUE
46 | Hanpsbxenue dasbl B, BOJIbTHI YTCHHE
47 | Hanpsoxenue ¢aspl C, BOIBTHI YTCHUE
48 Texymee BpeMs B hopmate UNIX, Gaiiter 0 u 1 YTCHHE/3aMuCh ™
49 | Texymee Bpemsi, 6aiiTeI 2 11 3 YTCHHE/3aMuCh™*
*3anuck OJIOKHPYETCS, €CIIM MPEBAPUTEIHHO HE 3aIMcaH KO/ I0CTyTa B peructp 32.
Ta6muma 1.22 - Haznauenue peructpoB Modbus. [IpoTokon aBapuii
Anpec Haznagyenue Hoctyn
50 ABapus0 - xox; 3anuch ) - OUNCTKA IPOTOKOJIA YTEHHUE/3aMUch™*
51 Asapus0 - Bpemst, 6ariThl 0 1 1; 3amuch 0 - o4rcTKa MPOTOKOJIA YTeHHUE/3aMmuch™*
52 ABapus( - Bpems, 6aiiTe! 2 u 3; 3anmck () - o9rCTKa MPOTOKOJIA YTCHHE/3aMuch™*
53 ABapusi0 - Tok ¢a3sl A B MOMEHT cpaOaThIBaHHUs 3aIMThI, aMIIEPhbl / aMIIEpPhl | YTCHHE/3aMMNCh™*
x10, neficTByroniee 3Ha4eHue; 3anuch 0 - OUMCTKa MPOTOKOJIA
54 ABapus0 - Tox ¢a3sl B B MOMEHT cpabaThiBaHUS 3alUThI, aMIIEPbl / aMIIepbl | YTEHUE/3amuch™*
x10, nelicTByIoIee 3HaUeHNUE; 3amuch () - 0OYMCTKA MPOTOKOJIA
55 ABapusi0 - Tok ¢a3pl C B MOMEHT cpabaThIBaHUS 3aIMUThI, aMIIEphbl / aMIIEpPhl | YTCHHE/3aMMUCh™*
x10, neficTByromiee 3Ha4eHue; 3anuch 0 - OUMCTKA MPOTOKOJIA
56 ABapus( - HanpsbkeHue ¢assl A B MOMEHT cpaOaThIBaHHA 3allUTHI, BOJIBTHI, | YTEHUE/3AMUCH™*
JeficTByIONIee 3HaUeHne; 3anuch 0 - 0UMCTKa MPOTOKOIA
57 ABapusi0 - Hanpsbkenue ¢asbl B B MOMEHT cpa0OaThiBaHMS 3alllUThI, BOJBTHI, | YTCHUE/3aMMUCH™*
JelicTByIolIee 3HaueHne; 3anuch 0 - OUMCTKa IPOTOKOIa
58 ABapus( - Hanpsoxenue ¢assl C B MOMEHT cpaOaThIBaHHS 3alIUTHI, BOJIBTHI, | YTEHUE/3AMUCH™*
JeficTByIONIee 3HaUeHne; 3anuch 0 - 0UrCTKa MPOTOKOIA
59-67 | ABapusl YTCHHE/3aMUCh*
68-76 | ABapus2 YTCHHE/3aMuCh™*
77-85 | ABapusa3 YTCHHE/3aMuch™*
86-94 | ABapusd YTCHHE/3aMuCh™*
95-103 | ABapus5 YTCHHE/3aMUCh*
104-112 | ABapus6 YTCHHE/3aMUCh*
113-121 | ABapusa? YTEHHUE/3aMUch™*
122-130 | ABapus8 YTEHHUE/3aMmUch*
131-139 | ABapus9 YTCHHE/3aMUCh*

*3anuck OJIOKUPYETCS, €CIIM MPEBAPUTEIHHO HE 3aIMcaH KOJ I0CTyna B peructp 32.
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Tabmuua 1.23 - Hasnauenue peructpoB Modbus. [IpoTokon paGotsl nurarens™

Anpec HazHnauenue Hoctyn
140 Co0piTre( - kox (1 - octaHOBKa, 2 - MyCK); 3amuch ) - OUMCTKA IPOTOKOJIA YTeHHE/3aMuch**
141 Co0ObiTue( - Bpems, Oaiitel 0 1 1; 3anuch 0 - OUMCTKA IPOTOKOTIA yTeHue/3anuce**
142 Co0ObiTue( - Bpems, Oaiftel 2 1 3; 3anuch 0 - OUUCTKA IPOTOKOJIA yTeHue/3anuce**
143-145 | CoGbiTHE] 9YTeHHe/3anuch**
146-148 | CoObiTHE2 9YTeHHe/3anuch**
149-151 | CoObiTHE3 9YTeHHe/3anuch**
152-154 | CobbiTue4 yTeHue/3anuce**
155-157 | CobbiTueS yTeHue/3anuce**
158-160 | CoObITHE6 9YTeHHe/3anuch**
161-163 | CoObiTHET 9YTeHHe/3anuch**
164-166 | CobbiTne8 yTeHue/3anuce**
167-169 | CobbiTne9 yTeHue/3anuce**
170 HapaboTka geuratens, gacel; 3anuch 0 - cOpoc cuérurka HapabOTKH yTeHue/3anmuce**
171 KonngectBo myckoB asuratens, 6aittel 0 u 1; 3amuck 0 - cOpoc cuérumka YTeHHUe/3amuch* *
IIYCKOB
172 KonnuectBo myckos aBuratens, 6aitel 2 u 3; 3amuck 0 - cOpoc cuéTunka YTeHue/3anmucy**
YCKOB
173 ®aru cpabaThIBaHUS 3aMTAT YTCHHE

out 0 — TOKOBas 3ammuTa, OsicTpoaeticTByromas (AB 30)

out 1 — TokoBas 3amura, cpegHeOpicTpoaeiicTByomas (AB 31)
OUT 2 — TOKOBas 3aIIuTa, TEIUIoBas Moaenb (AB 32)

OuT 3 — TOKOBas 3aIUTa, X0JI0CTON X0 1 00phIB (ha3 (AB 20)
out 4 — TokoBas 3amura, nepekoc daz (AB 10)

OUT 5 — KOHTPOJIb HanpsbKeH nuTatomiel cetu (AB 50)

out 6 — KoHTpOIH m3oJsHun (AB 40)

OouT 7 — HEBepHas moceaoBaTensHOCTh a3 (AB 51)

out 8 — neperpes 1o aatuuky PTC (AB 62)

OouT 9 — maryuk BIAXHOCTH, BoAa (AB 72)

out 10 — o6pe1B naTanka PT100 (AB 63)

out 11 — 3ambikanne natauka PT100 (AB 64)

out 12 — nmeperpes no natuuxky PT100 (AB 65)

out 13 — tepmomaruuk PTC, 3ambikanue (AB 61)

our 14 — tepmonatuuk PTC, o6psiB (AB 60)

out 15 — maTumk BnaxkHoctH, oopeiB (AB 70)

174 ®jaru cpabaThIBaHUS 3aITAT YTCHHE
out 0 — BHemnmH:AsA aBapus Bxon 1 (AB 81)
out 1 — BHemHss aBapus Bxox 2 (AB 82)

180  |CoObiTne( - MakcuMalibHasi aMIUIMTYAa TOKa IPH ITycKe, amIepbl /ammneps X 10 YTCHUE
181 |CoOpite] - MakcuManbHasl aMIUTHTYAA TOKA MPH IyCKe, aMITephl /aMiiepsl X 10 YTCHHE
182  |CoOpiTHe?2 - MakcuManbHasl aMIUTHTYAA TOKA MPH ITyCKe, aMITephl /aMiiepsl X 10 YTCHHE
183  |CoOpiTHe3 - MakcuManbHasl aMIUTHTYAA TOKA MPH ITyCKe, aMITephl /aMiiepsl X 10 YTCHHE
184  |CoObiTne4 - MakcuMalibHasi aMIUIMTYAa TOKa IPH ITycKe, aMIepbl /ammneps X 10 YTCHUE
185  |CoObiTHeS - MakcuMalibHasi aMIUIMTYAa TOKa IPH ITycKe, aMIepbl /ammneps x10 YTCHUE
186  |CoOpITHE6 - MakcuManbHasl aMIUTHTYAA TOKA MPH ITyCKe, aMITephl /aMiiepsl X 10 YTCHHE
187  |CoOpiTHe7 - MakcuMainbHasl aMIUTTYAA TOKA MTPH ITyCKe, aMITephl /aMiiepsl X 10 YTCHHE
188  |CoOpITHe8 - MakcuManbHasl aMIUTTYAA TOKA MPH ITyCKe, aMITephl /aMiiepsl X 10 YTCHHE
189  |CoObiTneY - MakcuMalibHasi aMIUIMTYAa TOKa IPH ITycKe, aMIepbl /ammneps X 10 YTCHUE

* B mpoTokoiie pukcupyercs paktuueckas paboTa IBUTaTENIs MO TaHHBIM TOKOBBIX JAaTYHKOB.
**3amuch OJOKUPYETCs, €CIM MPEBApUTENIFHO HE 3alUCaH KOJ I0CTyNa B peructp 32.
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Tabmuua 1.24 - Haznauenue peructpoB Modbus. ITyckoBas xapakTepucTuka u 001acTh pabodnx
PEKMMOB TBUTATEIIS

I'CIIK.468263.154-07 PO

Anpec Haznauenwne Hoctym

199 |Cocrostaue aBTOHACTpOMKU: O - HE BBINOJIHAETCS, 1 - BBINOIHSIETCS, 2 - 3aBEpIICHA. yreHue/

3anuck 1 - 3aIyCK aBTOHACTPOMKH 3alTUT MO JaHHBIM ITyCKOBOM XapaKTEPUCTHKH. 3amuch*
200 |HMumukatop mporiecca m3MEPEHHS MyCKOBOM XapaKTepucTukH, ot 0 10 65535; YTCHHE

0 - lanHbIX HET, 65535 - n3Mepenue 3aBepiieHo. Bo BpeMst aBTOHACTpOKHU -

WHIUKATOP MpoIiecca aBTOHACTPOUKH, oT O 10 65535; 0 - aBTOHACTpOIKA

3aBepiieHa Ha 0%, 65535 - aBronacTpoiika 3aBepuieHa Ha 100%.
201 |Bpems 3amucu MyCKOBOM XapakTepUCTUKH, 0aiThl 0 1 1 YTCHUE
202 |Bpews 3anucu MyCKOBOM XapaKTEpHCTHUKH, OalThl 2 U 3 YTCHUE
203 |HoMuHanbHBIM TOK ABUraTessl IPH KOTOPOM ObLIa 3allMcaHa XapaKTePHCTHKA, YTEHHE

amnepsl / ammepsl X 10
204 |WHmukaTop MOTHOTHI 3alMMCAaHHBIX JaHHBIX, OT O 10 65535; 0 - lanHbX Het, 65535 YTEHHUE

- 3allMCcaHHasl XapakTepucTHKa Obljia H3MepeHa MOJIHOCTHIO
205 | AnuTenbHOCTH HEMPEPHIBHOTO MpoTekanus Toka meHee 0,1*1n; equnuia -10 mc. YTCHUE
206 | InuTenbHOCTh HEPEPHIBHOTO MpoTeKaHus Toka MeHee 0,2*IH; exuanma -10 mc. YTCHHE
207 | InuTenbHOCTh HEPEPHIBHOTO NMpoTeKaHus Toka MeHee 0,3*IH; exuanma -10 mc. YTCHHE
208 | AnuTenbHOCTH HEMPEPHIBHOTO MpoTeKanus Toka meHee 0,4*1u; equnuia -10 mc. YTCHUE
209 | AnutenbHOCTH HEMPEPHIBHOTO MpoTeKaHus Toka meHee 0,5*1n; equnuia -10 mc. YTCHUE
210 | AnuTenbHOCTH HEMPEPBIBHOTO MpoTeKanus Toka meHee 0,6*1u; equnuia -10 mc. YTCHUE
211 | /InuTenbHOCTh HEPEPHIBHOTO MpoTeKaHus Toka MeHee 0,7*IH; exuanma -10 mc. YTCHHE
212 | InuTenbHOCTh HEPEPBIBHOTO MpoTeKaHus Toka MeHee 0,8*[H; exuanma -10 mc. YTCHHE
213 | AnuTenbHOCTH HEMPEPHIBHOTO MpoTeKanus Toka meHee 0,9*1u; equnuia -10 mc. YTCHUE
214 | AnutenbHOCTH HEMPEPHIBHOTO MpoTeKaHus Toka meHee 1,0*1n; equnuia -10 mc. YTCHUE
215 | lnuTenbHOCTh HENMpepBIBHOTO MpoTeKaHus Toka 6onee 1,0*1H; equanma -10 mc. YTCHHE
216 | lnuTenbHOCTh HEMPEPBIBHOTO MpOTEeKaHus Toka 6onee 1,12*1H; emuauta -10 mc. ITCHHE
217 | JnuTenbHOCTh HEMPEPBIBHOTO MPOTEeKaHus Toka 6onee 1,26*1H; equanta -10 mc. ITCHHE
218 | AnuTenbHOCTh HEMPEPHIBHOTO MpoTeKanus Toka Oomnee 1,41*[H; equnanna -10 mc. YTCHUE
219 | AnuTenbHOCTH HEMPEPHIBHOTO MpOoTeKaHus Toka Oonee 1,58*H; equnanna -10 mc. YTCHUE
220 | InuTenbHOCTh HEMPEPBIBHOTO MPOTEeKaHus Toka 6onee 1,77*1H; emuanta -10 mc. ITCHHE
221 | JnuTenbHOCTh HENMPEPHIBHOTO MpoTeKaHus Toka 6onee 1,98*1H; emunuta -10 mc. ITCHHE
222 | JnuTenbHOCTh HEMPEPBIBHOTO MPOTEKaHUs ToKa 6onee 2,22*1H; enquauta -10 mc. ITCHHE
223 | AnuTenbHOCTh HEMPEPHIBHOTO MpOTeKaHus Toka Oonee 2,49*1H; equanna -10 mc. YTCHUE
224 | AnuTenbHOCTh HEMIPEPHIBHOTO MPOTeKaHus Toka Oomnee 2,79*H; equnnna -10 mc. YTCHUE
225 | JnuTenbHOCTh HEMPEePBIBHOTO MpOTeKaHus Toka 6onee 3,13*IH; equaunta -10 Mmc. ITCHHE
226 | lnuTenbHOCTh HEMPEPBIBHOTO MPOTEeKaHus Toka 6onee 3,51 *1H; emuanta -10 mc. ITCHHE
227 | AnuTenbHOCTH HEMPEPHIBHOTO MpOTeKaHus Toka Oomnee 3,94*H; equanna -10 mc. YTCHUE
228 | AnuTenbHOCTH HEMPEPHIBHOTO MpoTeKaHus Toka Oomnee 4,41*H; equnanna -10 mc. YTCHUE
229 | AnuTenbHOCTH HEMPEPHIBHOTO MpOTeKaHus Toka Oomnee 4,95*[H; equnnna -10 mc. YTCHUE
230 | InuTenbHOCTh HEMPEPBIBHOTO MPOTEKaHUs ToKa Oonee 5,54*1H; emqunuta -10 mc. ITCHHE
231 | lnuTenbHOCTh HEMPEPBIBHOTO MPOTEKaHUs ToKa 6onee 6,22*1H; enquauta -10 mc. ITCHHE
232 | AnuTenbHOCTH HEMPEPHIBHOTO MPOTeKaHus Toka Oonee 6,97*1H; equanna -10 Mc. YTCHUE
233 | AnuTenbHOCTH HEMPEPHIBHOTO MpoTeKaHus Toka Oonee 7,81*H; equnnna -10 mc. YTCHUE
234 | AnuTenbHOCTH HEMIPEPHIBHOTO MPOTeKaHus Toka Oonee 8,75*[H; equnnna -10 mc. YTCHUE
235 | lnuTenbHOCTh HEMPEPBIBHOTO MPOTEeKaHus Toka 6onee 9,81 *1H; emuanta -10 mc. ITCHHE
236 | lnuTenbHOCTH HepephIBHOTO npoTekanus Toka 6onee 11,00*1n; enuanma -10 mc. YTCHHE

*3anuch OJIOKUpYyeTCs, €CIU MPEeIBAPUTEIBHO HE 3alMCaH KO JOCTyIa B peructp 32.
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Tabmuna 1.25 - Hasnauenuwe peructpoB Modbus. OcummiorpamMmma TMOCIEIHETO aBapHIHOTO
OTKJIIOYCHUS IBUTATEIS

Anpec Hasnauenue Hoctyn
301 Bpems okoHuaHus 3amucu ocuuuiorpaMmel, 6aiTel 0 u 1; 3amuce 0 - ouncTka YTEHUE
MTPOTOKOJII
302 Bpemst okoHIaHMS 3aITMCH OCIIIIIOrPaMMBI, 0aiTel 2 u 3; 3amuck 0 - ouncTka YTCHUE
MTPOTOKOJIA
303 Kon aBapun, K KOTOpol OTHOCUTCS COXpaHEHHAs! B NaMSATU OCHMJIJIOrpaMma. YTEHHE
304 KoaddummenT Tokos, ammep Ha eqUHUITY X 256 YTCHUE
305 KoaddummenT HanpspkeHui, BOJBT HA €MUHUIY X 256 YTCHUE
306-369 | Orcuérel Toka da3pr A** YTCHUE
370-433 | Orcuérsl Toka da3zsl B** YTCHUE
434-499 | Orcuétsl ToKa dazpl C** YTEHUE
498-561 | OrcuéTel HanpspKeHUS dazpr A** YTCHUE
562-625 | OrcuéTsl HanpspKeHMsI Ga3bl B** YTCHUE
626-689 | Orcuérel HanpshxeHMs a3l CF* YTCHUE

* OcruuiorpaMMbl (PUKCUPYIOTCS IS aBapuid, CBA3aHHBIX C OTKJIOHEHHEM OT HOPMBI HaNpsKEHUN
ceT U (a3HbIX TOKOB, a TAKXKE JUIS BHEIITHUX aBapuil.

** Yacrora muckperuzanuu 2,4 k1, GosibiieMy ajpecy peructpa COOTBETCTBYET Oosiee MO3AHUMN
MOMEHT BPEMEHU.

1.5 MapkupoBka u IIIoMONUpPOBaHHE

1.5.1

Ha nunesoit nOBEpXHOCTH KOPILYyCa HAHECEHBI:

YCIIOBHOE 0003HAYCHHE U3/ICTHS;

YCIOBHOE 0003HAYCHNE HHINKATOPOB M OPTaHOB YIIPABJICHHS,
HyMepalus 1 yCIIOBHOE 0003HAaYE€HUE BHIBOJIOB PA3bEMOB;
TOBapHBIN 3HAK (PUPMBI-U3TOTOBHUTEIIS.

1.5.2 Ha HmxHel cTopoHe Kopiyca ObITh HAHECEHBI:

1.53
1.54

30

HauMEHOBaHHWE U (WIM) O0O3HAYEHHWE HHU3KOBOJBTHOTO 00OpyIOBaHWS (THI, Mapka,
MOJIETIb);

OCHOBHBIE MTapaMeTPhl U XapaKTEPUCTUKH U3/AEIHS, BIUAIOIIME Ha €r0 0€30IaCHOCTh;
HAaUMEHOBAHHE U TOBAPHBIN 3HAK U3TOTOBUTEIIS;

HAaUMEHOBAHME CTPAHBI, IJI€ U3TOTOBJIEHO HU3KOBOJILTHOE 000PYA0BaHNUE;

MOPSIIKOBBI HOMEP U3/IEIHS,;

MeCSII ¥ TOJT BBITYCKa;

HaNpsDKEHUE TTUTAHUS, 9aCTOTa MUTAIOIIEH ceTH U oTpebsemMas MOITHOCTS;

€IMHBII 3HAaK oOpallleHHs NPOAYKIMHU Ha PBIHKE TOCYJapCTB-WIEHOB TaMOKEHHOTO
COI034;

CaMT MpeAnpusATHS U3TOTOBUTETIS.

MapkupoBKa ycTOMYMBA K BJIare U CIUPTO-OEH3UHOBOM CMECH.

[TnomOupoBaHue OCYIIECTBIAETCS IO OOKOBBIM IIOBEPXHOCTSIM KOpITyCa.
[T1oMOupoBOYHBIE HAKJIEHKH BBIMOJHEHBI U3 CHEIHAIbHOTO MaTepHasa, WCKII0YaoIIero
IIOBTOPHOE NPUKJICUBAHUE.
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1.6 VYmakoBka

1.6.1 W3penus noMemaroTcs B 4€XO0J U3 MOJIMMEPHOM IIJIEHKH, a 3aTEM yIaKOBBIBAIOTCSI B UHIU-
BUIYQJIbHYIO TPAHCIIOPTHYIO Tapy.

1.6.2 Ecnu uMeroTcs 3a30pbl MEXKAY U3/ETHEM U YIAKOBKOW, CIIOCOOCTBYIOIINE CMELICHUIO U3-
JIeNUs IPU TPAHCIIOPTHPOBKE, TO U3JIEJINE C COOTBETCTBYIOIIEH CTOPOHBI IPOKJIA/IbIBAETCS
ro()pOKapTOHOM HJIU TEHOIIJIACTOM JUIsSl yCTPAHEHUS 3TUX 3a30POB.

1.6.3 Ilpu HEOOXOIUMOCTH U3MIETUS B MHINBUIYATHHOM TPAHCIIOPTHON Tape YIaKOBBIBAIOTCS B
TPYyIIIOBYIO TPAHCIIOPTHYIO TApy.

1.6.4 DOxkcrutyatanmoHHasi JOKYMEHTALMS TOMEIIAETCS B YEXOJI U3 TTOJIMMEPHOM TJIEHKH U yKJIa-
JBIBAETCS B TPAHCIIOPTHYIO Tapy COBMECTHO C U3IEIIUSAMU.

1.6.5 Ha TpaHncnopTHO# Tape HaHECEHBI clieyome MaHuyJaaiuonHble 3Haku: BEPEUD OT
BJIATU, BEPX, OCTOPOXHO XPVYIIKOE.

1.6.6 Ha xaxnyro MHIUBUAYAJIbHYIO TPAHCIIOPTHYIO Tapy HAHECEHBI:
&  HaAaMMCHOBAHHEC U3TOTOBUTECIIA U €0 TOBapHLIﬁ 3HAaK;
" HauMEHOBaHUE M 0003HAYEHUE HU3KOBOJIBTHOTO 000PYI0BAHMSL.

1.6.7 Ha xaxnoe MECTO TPaHCIIOPTHOM Tapbl HAKJIEUBAETCS YIIAKOBOYHBIN JIMCT, COEPKALINM
CIIEYIOIINE CBEICHMUS:
® HAMMEHOBAaHHUE U KOOPAMHATHI IPEANPUATUSA-U3TOTOBUTEIS;
® HauMEHOBaHHE MOTPEOUTENS;
" HauMEHOBaHHE U 0003HAYEHHE HU3KOBOJIBTHOTO 000y IOBAHHUS;
" KOJIMYECTBO YNAKOBAHHBIX COCTABHBIX YaCTEH;
® ATy yIAKOBKU;
=  (paMunus 1ML, OTBETCTBEHHOI'O 32 YIAKOBKY.

1.6.8 Tlepen ynmakoBKOi HEOOXOIUMO IPOBEPUTH KOMIUIEKTHOCTb.
1.6.9 Ilpu pacmakoBbIBAHHMH HEOOXOIUMO COXPAHITh TPAHCIOPTHYIO Tapy sl IOBTOPHOTO HC-
N0JIb30BaHUS NIPU XPAaHECHUN U3/AETHSL.

2  Hcnoap3oBaHUE IO HA3ZHAYEHUIO

2.1 OkcIulyaTalMOHHBIE OIPaHUYEHHUS

B Bo3ayxe He NOMKHO OBITH KHCIOTHBIX, LIEJNOYHBIX U JPYTUX arpecCHBHBIX NpUMEced U
TOKOIIPOBOISAIIEHN IIBLIN.

B Tabnume 2.1 mpuBeneHBl MapaMeTphl SKCIUTyaTallMd M3ACNUs, HECOONMIONEHHE KOTOPBIX
MOYET NPUBECTH K BBIXOAY U3JICIHS U3 CTPOSL.

Tabnuma 2.1 - DkCIuTyaTallMOHHBIE OTPaHUYCHUS

HaunmeHnoBanue nmapamerpa 3HayeHue
Hamnpspxernue nTuTaHus u31eust 85-350 B
MakcumanbHO JOMYCTUMOE HaIpshKEHUE IEPEMEHHOTO TOKa Ha KIeMMax 400 B
peeHbBIX BEIX0MOB (34-36, 40-42)
MakcuMaJIbHO JOITYCTUMBIHA MTEPEMEHHBIA TOK Mexay KiemMamu 34-36, 40-42 10 A
HomycTtuMas OTHOCHUTENbHAS BIAXKHOCTh BO3yXa He 6omee 90% 6e3

KOHJICHCAITUU

Juana3oH pabouux TemMmeparyp MuHyc 40 °C - mmoc 55 °C

2.2 MoHTax yCTpOMCTBa, BBEJCHHUE B HKCILTYaTAIIUIO.
BHUMAHMUE! BCE PABOTHBI 110 YCTAHOBKE U HOJAKJ/IIOYEHUIO U3JEJIUA
JOJIKHBI OCYIIECTBJIATBCA B OBECTOYEHHOM HIKA®Y.
BBog ycrpoiicTBa B paboTy NpOU3BOJUTCS CIEAYIOIIMM 00pa3oM:

1. TIpousBecTu BHEmHUI ocMOTp u3aenus. Kopmyc u3aenus 10KeH ObITh CyXUM U YHCTBIM, HE
JIOJKEH UMETh ITOBPEXKACHHN.
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2. 3akpenuTh YCTpPOHCTBO, ycTtaHOBHB ero Ha DIN-peiiky 1100 Ha MOHTaXHYIO IaHENb.
YCTpoHCTBO JOKHO OBITH YCTAHOBJIEHO TaKUM 00pa3oM, YTOOBI MCKIIOYUTH BO3MOKHOCTD
nonajaHusi Ha HEro BJIArd U TPsi3H.

3. IlpousBecTH NOAKIIOYEHUE YCTPOHCTBA B COOTBETCTBUU C MECTHOM CXEMOH BKIIOUCHUS.
JlaT4vKu TOKa MOJACOEAUHUTD COTJIACHO CXEMBI Ha pUCYHKE 14.

Pucynok 14 - [TogkiroueHrue 1aT4ukoB TOKA

[Ipu HexBaTKe IJIMHBI IITATHBIX BBIBOJOB JATYMKOB TOKA MX MOXHO YMJIMHUTH A0 1,5 M
MIPOBOJIAMH C JKUJIAMU PABHOW JUTHMHBI U ceueHus. CONMPOTUBIICHUE KaXKIOH KWkl — HEe Ooyee 1 Owm.
He nomyckaercs mpokiiagka MpoOBOJAOB OT JATUYMKOB K YCTPOMCTBY COBMECTHO (MapajuieiabHO) C
CHJIOBBIMH TIPOBOJIaMHA WJIM TPOBOJAMH, 4Yepe3 KOTOPHIE MPOTEKAIOT BBICOKOYACTOTHBIC WIIH
I/IMHyJII:CHBIG TOKH.

4. TlpousBecTH OCMOTpP SJIECKTPUUYECKHX COCAMHECHHU. BBIBOABI pazbEéMOB MOJHKHBI HAIEXKHO
(bUKCUPOBaTh MOAXOIINE K U3AENUI0 poBoja. HeoOxoaumo yOeauThes, 4TO BCe HJIEMEHTHI
CXEMBI MTPABUJILHO MOJKIIFOUYEHBI U HAAEKHO 3aKPETUICHBI.

5. BxmouuTs nuranue ycTpoincTBa. llepBoHauanpHyr0 HAaCTPOMKY YCTPOMCTBA PEKOMEHIYETCS
MIPOU3BOAUTH IIPHU OTKIIFOUEHHOM Harpyske.

6. Hactpouth BXOABI M BBIXOABI YCTPOMCTBA B COOTBETCTBHH C TPeOyeMbIMU (YHKIUSMU U
HCTIOJIb3yEMOM CXEMOM BKITIOUCHHUSI.

7. YCTaHOBUTH Ha 4acax yCTPOMCTBA TEKYIEee BpeMs U JaTy.

8. VYcranoButh TpeOyemble TMapaMeTphbl 3allUThl B COOTBETCTBHM pa3zieioM 1.4 HACTOSIIEro
pykoBojicTBa. B 00s3arensHOM TOpsIKE CleAyeT 3aJaTh HOMHHAIBHBIA TOK JBUTATEIIS.
OcTanpHble MapaMeTpbl U3MEHSIIOTCS MPU HEOOXOAUMOCTH.

9. Ilpu HE0OXOOUMOCTH, YTOYHHUTH YCTAHOBICHHBIC MapaMeTphl 3allUT, UCTOIB3YS (YHKIUIO
ABTOMATU3UPOBAHHON HACTPOMKH.

2.3 Caenenust 00 OrpaHUYCHUSAX B UCIIOIH30BAHUN TEXHUYECKOTO CPEICTBA

Cenenuss 00 OrpaHMYCHHUSX B HCIIOJNIB30BAHUM TEXHHUYECKOTO CPEICTBA C YYE€TOM €ro
MpeHa3HaYeHUs Ui paboThl B JKUJIBIX, KOMMEPUYECKUX U MTPOU3BOJCTBEHHBIX 30HAX: 000pyA0BaHUE
MpeIHa3HaYeHo /sl paOdoThl B MPOU3BOJCTBEHHBIX 30HAX 0€3 BO3ACUCTBUS BPEIHBIX M OIMACHBIX
MPOU3BOJCTBEHHBIX (aKTOpOB. TeXHHYECKOe CPeACTBO He ObITOBOro HazHaueHus. OOopynoBaHuE
MpeIHA3HAYEHO IS SKCILTyaTauu 0e3 MOCTOSTHHOTO MPUCYTCTBHSI 00CITYKUBAOIIIETO MePCOHAA.

2.4 Tlopsaok paboThI ¢ yCTPOHCTBOM U IIpaBMiIa 0€30MacCHON IKCILTyaTaI[uu

[Tocne HaAcTpoilkM, TPU OTCYTCTBHM aBapUHHBIX CUTYallMi, BMENIATEILCTBO IEpPCOHAIa HE
TpeOyeTcsi, yCTPOHCTBO HE UMEET KaKUX-JIM00 (PYHKLIUI ONepaTUBHOTO YIIPABICHHUS.

VIcTOYHMKOM ONAacHOCTH MpH paboTe U3JeNuil ABISIOTCS TOKOBEAYILIME LENH, HaXOAsIUecs
noj Hanpspkenuem 220 B u 380 B. Ilpu ucnons3oBaHuM u3aenusi HEOOXOIUMO PYKOBOJICTBOBATHCS
JAHHBIM JIOKyMEHTOM, a TaKKe JOKyMEeHTOM “MesxoTpacieBble paBuila 10 OXpaHe TpyAa (MpaBuiia
0€30I1aCHOCTH) TPH IKCILTyaTalluU SJIEKTPOYCTAHOBOK .
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3amnpemaercss CaMOCTOATENbHO BCKpBIBAaTh yCTPOWCTBO — BHYTPUM HET JeTaleH,
00CITy’)KHBaEMBIX M10JIb30BATEIIEM.

2.5 Texuuueckoe oOCTyKUBaHUE

TexHuueckoe 00OCTyKMBaHHE MPOBOJUTCA B COOTBETCTBUHM C TpauUKOM IUIaHOBO-
IpeaynpeuTeabHbIX padoT dKCILTyaTHpyoLell opranu3anuy. Bee paGoThl 10JIKHBI IPOBOJUTHCS Ha
00ecToueHHOM 000pYIOBaHUU.

[TpousBectu BHemHUN ocMoTp u3aenus. IIpu HEOOXOAUMOCTH OUUCTUTH KOPIYC U3IEIUS OT
3arpsA3HEHUN C TIOMOIIBIO BJIAJKHOM BETOIIM CMOYEHHOM BOAOW. IIpuMeHeHHMe arpecCUBHBIX
KUAKOCTeH He pomyckaerca. [IpoBepuTh Han€KHOCTb NPUCOCOVHEHHsS IPOBOJOB K KIeMMam
ycrpoiicTBa. [IpoBepuTh OTCYTCTBHE OOPHIBOB MIIH MOBPEXKICHHHI TPOBOJIOB.

[Ipu oOHapy>KeHWH HEUCIIPAaBHOCTH YCTPOMCTBA HE YKa3aHHOTO B IL2.5 JUISl TOJTY4YEHUS
peKOMEHAALNN 10 JaJbHEHIINM JAEUCTBUAM CIEAYET CBA3aTbCS C MPEINPHUITHEM H3TOTOBHUTEIEM.
PaboTbl 1O JeMOHTaXKy H3Jenus IMPOBOAUTh Ha OOECTOYEHHOM OOOPYIOBaHUM, PYKOBOJCTBYSACH
JAHHBIM JIOKYMEHTOM, a TaKKe JOKyMEHTOM ‘“‘MeskoTpacieBble IpaBuila 10 OXpaHe Tpynaa (mpaBuia
0€30MacHOCTH ) TP IKCILTyaTaIlMH 3JIEKTPOYCTaHOBOK .

2.6 IlepedyeHb BO3MOXKHBIX HEUCTIPABHOCTEH
[lepeyeHb BO3MOXKHBIX HEUCIIPABHOCTEH MpHUBECH B Tabmuie 2.2.

Tabmuua 2.2 - Bo3aM0)XHbIE HEHCIIPABHOCTH YCTPOMCTBA U METO/IbI YCTPAHEHUS

Onucanue Bo3MoxHas npuunHa Ycrpanenue

WNHankaTopsl HEe CBETATCS Ha ycTpo#icTBO He moaaHo IMogath HanpsOKEHWE TUTAHS
HaTpsHKEHUE TUTAHUSI

Bo Bpemst TecTa MHIUKAIINY HE [Tnata vHAMKAIIIY HEUCITPaBHA Tpebyetcst peMOHT Ha pupme-

CBETATCS KaKHe-JIM00 WHIAUKATOPHI W3TOTOBUTEIE

WJIH CETMEHTBI IUCTLIES

Her cBa3u no nocnenoBarensHoMy | 1. HapymeHo npoBoiHOE 1. BoccTaHOBUTH COeTUHEHUE

uuTepdeicy MOJICOCTUHCHHE
2. HecooTBeTcTBHE TTapaMeTpOB 2. BeicTaBUTH OMTHAKOBEIE
CBSI3U M3ICNUSA U napameTpbl

KOMITbIOTEpa (KOHTPOILIEpa)
3. Heuncnipasen untepdeiic RS-485 | 3. Tpebyercs pemoHT Ha dhupme-

V31 HU3TOTOBUTEIIC
IIpu ucnpaBHBIX AaTYUKAX U 1. [Tnoxo#t KOHTAKT B KJIeMMHBIX | [IoATSHYTH KOHTAKTHI
BiaxHocTu U Temrepatypsl (PTC) | 3axxumax
cpabaThIBAIOT 3AMIUTHI 110 2. ObopBaH Kadeb, UAYITAH OT [IpoBepuTh 1 BOCCTAHOBUTH
HEUCITPaBHOCTU JATYUKOB KOpITyca IBUTATEeNs K muHe «N» KOHTaKT

unu «PE» unmu obopBana mmHa

«PE»
IIpu ncpaBHOM naT4HKe 1. Hapymeno npoBogHoe 1. IIpoBepuTh NPaBUIBLHOCTH
temrrepatypsl PT100 mokazanms MTOACOCTUHEHUE TTOAKTFOYCHIS, IIETTIOCTHOCTD U
V3]l He COOTBETCTBYIOT 2. HeucnpaBnocts Bxona PT100 OJIMHAKOBOCTb MPOBOJIHHUKOB.
JEHCTBUTENBHOCTH 2. Tpebyercs pemont Y3/l Ha

(hHUpMe-M3rOTOBUTENE

3  Xpanenue

XpaHeHue U31eHs T0JKHO OCYLIECTBIATHCS B TPAHCIIOPTHOM Tape.
XpaHeHUEe JOJKHO OCYHIECTBIISITHCS B CAEAYIOMINX YCIOBUSIX:

- B OTAIJIMBAaEMBIX NOMEILEHUAX IpHU TemrepaType Bozayxa oT 5 1o 40 °C u oTHOCHUTENbHON
BiakHocTH 10 80 % 0e3 KoHACHCAIlUH BJIary;

- B HEOTAIUIMBAEMbIX MOMEIIEHUAX NpU TeMmmeparype Bozayxa or MuHyc 30 no mmoc 50° C u
OTHOCHUTENBHON BIAXKHOCTH 10 95 % 0e3 KoHIeHCcallMH BJIarH.
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B Bo3ayxe He MOMKHO OBITh KHMCIOTHBIX, HIETOYHBIX U JAPYTHX arpecCUBHBIX NpHUMeEced U
TOKOMPOBOISAIIEH MBUIH.

4  TpaHCHOpTUpPOBaHHE

YnakoBaHHbIE U3JENMs JOMYCKAaeTCs TPAaHCHOPTUPOBAaTh B 3aKPBITBIX TPAHCIOPTHBIX
CpPeICTBaX B COOTBETCTBUHU C IPABWJIAMM IMEPEBO30K, IECHCTBYIOIIMMH Ha COOTBETCTBYIOIEM BHJIE
TpaHCIOpTA.

[locne TpaHCOPTHpPOBaHHS B YCJHOBHSX OTPHULATENBHBIX TEMIEPATYpP H3IACHHUS MEpeN
pacrakoBBIBAHUEM JIOJKHBI OBITH BBIZICPKAHBI HE MEHEe 4-X 4YacOB B HOPMAJIbHBIX YCIOBUSX.

[lorpy3ka u BbBITpy3Ka YNAKOBAHHBIX M3AEIHA JOJDKHBI IPOBOJUTHCA B COOTBETCTBUM C
HAAMNMUCSIMM U 3HaKaMU, HAaHECEHHBIMU Ha TPAHCIIOPTHOM Tape. Bo Bpems morpy304Ho-pa3rpy304HbIX
paboT U TPAHCIOPTUPOBAHUS HU3JENUS B TPAHCIOPTHOM Tape HE JOJDKHBI MOJBEPraThCs PE3KUM
yZapaM U BO3JIEHCTBHIO aTMOC(HEPHBIX OCaIKOB.

PaccraHoBka M KpeIieHHWEe YNAaKOBaHHBIX M3JEIUN B TPAaHCHOPTHBIX CPEACTBAX JOJKHBI
o0ecreynBaTh UX yCTOMYMBOE TOJI0KEHUE, UCKITI0YAaTh BO3MOKHOCTh CMEILIEHHS U yIapOB.

5 Peamusanusa

[lpaBuna u ycnoBus peanu3aluud 0OOpPYAOBaHMS OINPENEINAIOTCS YCIOBHSIMH JIOTOBOPOB,
3akiodaeMbix OO0 HT® «MUKPOHHUKCY € TIOKYTaTeNsIMU 000PYI0BaHHSL.

6  Yrwmmsauus

[Tocne oxoHYaHMsI CpOKa SKCILIyaTallud W3AEIUEC HE NMPENCTABISACT ONACHOCTH Ul JKU3HH,
3710POBBS JIIOACH WIIM OKPYIKAIOIEH cpelibl, IpU YTHIIN3aLUU He TPeOyeT 0COObIX yCIOBHUH.

7  CseneHus 0 IpOU3BOAUTENE

00O «Hayuno-texandeckas pupma « MUKPOHHKC)»
644007, Poccus, r. OMck, yi. TpeTbsikoBckas, 1. 69
IOpunnueckwnii anpec: 644029, Poccus, r. Omck, yi. HedresaBoackas, 1. 14.

8 TapanTumn

W3zroroBurens rapanTupyet coorsercTBue msnenuit tpedosanusm ['CIIK. 468263.154-07 TY
IpU COOJIIOEHUH NOTPEOUTENEM YCIOBUI IKCIUTyaTallik, TPAHCIIOPTUPOBAHUS U XPaHEHHUS.

I'apanTHiiHBI CpPOK HSKCIUlyaTallMM — 36 MecsleB ¢ MOMEHTAa OTIPY3KH H3Aenus
MOTPEOUTEITIO.

[Tocne oOxkoHUaHHSI TapaHTHUHHOTO CpOKa S3KCIUTyaTallud YCTPOMCTBO CHOCOOHO B IIOJIHOM
00BEME BBITIOTHATH CBOM (GyHKIIMK. Ha3HaueHHBIN CPOK CITy)ObI u3aenus coctasisieT 10 jer.

Wznenusi, y KOTOPBIX BO BpeMsl TapaHTUHHOIO Cpoka OOHApy>KEHO HECOOTBETCTBUE
TpeOOBaHUAM HACTOSIIIUX TEXHUYECKUX YCIOBMM IpU COONIOAEHUM IOTpEeOUTENIEM YCIOBUM
TPAHCHOPTHPOBAHUS, XPAHEHUs], SKCIUTyaTallud M MPH YCIOBHUHM COXPAHHOCTH IUIOMO HpPEANpPHUSATHS-
MU3TOTOBUTEIS, PEMOHTUPYIOT WIH 3AMEHSIOT HAa UCIIPABHBIE.

[TorpeOutens TepsieT NpaBO Ha TapaHTHWHBIA PEMOHT TIPU HAPYIICHUH YCIOBHH
TPAHCHOPTUPOBAHUS, XPAaHEHMs, SKCIIyaTalluM, a TaKKe MPHU MOBPEXKIAECHUH IUIOMO HpPEANpUATHS-
U3TOTOBUTEIS.
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9  KOoMIIJIEKTHOCTH

I'CIIK.468263.154-07 PO

HaunmenoBanue

KonnuectBo

1. ¥Y3]I-11B ¢ KOMIIJIEKTOM JaTYMKOB TOKa (3 1mIT.)

COTJIACHO OTIPY30UYHBIM JIOKYMEHTaM

2. PyKoBOJICTBO MO 3KCILTyaTallMK

1 5K3. Ha APTHIO

10 Csenenus o mpuémke

Verporicta 3ammThl apuratens Y3/1-11B

3aB. Ne

B KOJIHMYECTBEC

IOT. COOTBETCTBYIOT TCXHUYCCKUM

ycnoBusaM I'CIIK.468263.154-07 TV u npu3HaHbl TOJHBIMM K 3KCILTyaTallUu.

[ara BbImycka

Iramo OTK

HOI[HI/ICI: OTBCTCTBCHHOI'O JIMIIA
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