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JlanHOe pPYKOBOACTBO MO OHKciuryatanmuu (PD) mpemHazHadeHo uis w3ydeHUs: paboTHI,
KOHCTPYKIIMH W TPABWJI TEXHUYECKOTO OOCTY)KHMBAHHS YCTPOMCTBA 3aIUTBI AJICKTPOJBHUTATEICH
V3/1-11 (manee — «yCTpOMCTBO» WM «H3AETHE») ¢ Bepcuel mporpammHoro obdecreueHust v0.80 u
BhIIIEe. PYKOBOJICTBO 1O 3KCIUTyaTalluy SBISICTCS 0OUTUM 11 Bcex Moaudukaruin Y3/1-11.

[IpuMep NOJIHOrO HaMMEHOBAHMS IIPU 3aKa3€ U3EIH:

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

YcrpoiictBo 3ammtel aurarens Y3/I-11 ceptuduunpoBaHo U COOTBETCTBYET TpeOOBaHUAM
TP TC 004/2011 u 'OCT P 51321.1-2007.

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

Boiran  opranom mo  cepruUKamMM  NPOAYKIMHM  OOIIECTBA C  OTPaHUYCHHOM
OTBETCTBEHHOCTBIO «He3aBucumas oneHka KadyecTBay.

K paGore ¢ wusgenuem MAOMKHBI JONMYCKaTbCs JIMIA, HMEIONIUE TIPYIIy JAOMycKa [0
anekTpode3onacHocTu He HUxe 111 1 nu3yunBIIMe TaHHOE PYKOBOJICTBO.

BHUMAHUE! OBIIAI IMTPOBO/I W3JIEJUSA MOJAKJIIOYAETCS K HEUTPAJIH
MUTAIOIIEA CETH. OINACHOCTDh IIPH DJKCIUIYATAIIMUM  U3AEJIUA
INPEJACTABJIAIOT HEIIW, HAXOAAIIUECA 1101 HAINIPS)KEHUEM 220 U 380 B, A
TAKKE HEIIN KOHTPOJIA N30JIsIHUA. BCE TIOAKJ/JIIOYEHUA ITPOU3BOAUTD ITPU
CHATOM HAIIPS)KEHHUN!

HEAOIIYCTHMO BKJIIOYEHHE HAI'PY3KH P PA3ZOMKHYTOM
BTOPUYHOM IENNH KAKOI'O-IUBO W3 JATUAKOB TOKA. BO3MOXKHO
MHNOBPEXJIEHHUE JATYUKOB MW IIOPAKEHHUE JJIEKTPUYECKHUM TOKOM
ITEPCOHAUJIA.

YCTPOUCTBO MMEET ®YHKIIAU ABTOMATHYECKOI'O BKJIIOUEHUS
HAT'PY3KH. HEOBXOAMUMO OBECIHEYUTDb BE3OIIACHOCTDH IIEPCOHAJIA H
MEXAHU3MA TIPM HECBOEBPEMEHHOM IIYCKE JBUI'ATEJIA JIMBO
OTKIIOYUTDH ®YHKIINIO ABTOMATHYECKOI'O IIOBTOPHOTI'O ITYCKA.
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Orncanue U3AeIus U ero padoThl

Hasnauenue n3genus

MukponponeccopHoe ycTpoMcTBO 3amuThl  asuratens Y3J[-11 mnpennHazHaueHo i
KOMIUIGKCHOM 3alllUTBl W YIpaBieHUs paboToil TpexdasHbIX JJICKTPOABUTATENICH. 3ammra
OCYILECTBISAETCS MYTEM aBAapUMHOIO OTKJIIOUEHUS WIM NPEAOTBPALLEHUS BKIIOUEHUS JBUTaTeNsl B

cirydae

OOHapy»EHHUsI €ro HEUCIPABHOCTU. YCTPOMCTBO HEMPEPHIBHO OCYIIECTBISIET KOHTPOIIb

MUATAOIIEH CETU U TOKa JBUraress. JJOIOJHUTEIBHO, YCTPOUCTBO MOXKET KOHTPOJIMPOBATH HArpeB
JBUTATENs, MOMaJaHue BOJbI B MACISHBIM KapTep Hacoca WU IPYroro yCTpoucTBa, MPUBOAUMOIO B
NEWCTBUE 3JIEKTPOBUTATENIEM, 00pabaThIBaTh BHEIIHUE TUCKPETHBIE CUTHABI aBapuil. Y CTPOMCTBO

bopmup

yeT MpelBapUTENIbHYI0 KOMaH/Iy Ha 3alpeT BKIIOYEHHUs Harpy3Kd B cllydyae MOHUKEHHOIO

COMMPOTHUBJICHUS U30JIALUN 0OMOTOK HJIH CHJIIOBOIO KaOes JABUTATCIIA.

BrimonnseMble (yHKIIMY 3aIIHUTHI:

— HMHTCJUICKTYaJIbHasd TOKOBAsA 3allydTa 110 BCEM (ba3aM, B TOM YHCIJIC:

3alUTa OT NEPErpy3KHy Mo TOKY;
3alUTa OT TEMJIOBOM Meperpy3KH JABUraTelns (Ha OCHOBE TEIJIOBOM MOJIENHN);

3alIMTa OT XOJOCTOrOo XojJa M oOpbiBa (a3 yuyuTHIBAIOIIAs BIMSAHUE W3MEHEHHS
HaANpPsDKEHUS MTUTaHUs Ha TOTPEeOIIieMBblii IBUTATEIEM TOK;

3alMTa OT mepeKoca (pa3HbIX TOKOB;

— KOHTPOJb MOCIEI0BATENLHOCTH (a3;

— 3alluTa OT BbIXO/a MUTAIOIIETO HAMPSKEHUS 32 YCTAaHOBJICHHBIEC TPAHUIIBL;

— OJIOKMpOBKA BKJIIOUEHUS IBUTATENS MIPU HAPYLIEHUH U30JISIUU OOMOTOK;

— 3alUTa OT MeperpeBa IBUraTess ¢ UCIOJIb30BaHUEM TEPMOJIATUYUKOB;

— 3alIUTHOE OTKJIFOUEHUE JIBUTATENS MO0 CUTHAJIaM OT BHEIIHUX JATYMKOB U YCTPOMCTB;
— KOHTpOJIb NMONaJaHUsI BOABI B MACIISIHBIN KapTep Hacoca;

— KOHTPOJb HCIIPABHOCTU TEPMOAATUYUKOB U IATYMKA BIAKHOCTH.

JlonoaHUTEeNbHbIE (QYHKIMH:

— H3MEpeHHue MyCKOBOUM XapaKTePUCTUKHU 3aIUIIIAEMOTO ABUTATENS,

— aBTOMATH3UPOBAHHAs HACTPOMKA TOKOBBIX 3AIIUT B COOTBETCTBUM C U3MEPEHHON ITyCKOBOM
XapaKTePUCTHKON IJIEKTPOABUTATENS,

— CHUTHAJIM3AIMs O NMpeJaBapuitHOM OTKJIOHCHUU HAIPSIKEHUN U TOKOB;

—  WHJAUKAIUS MPUIUHBI OTKIIOUEHUS JIBUTATEIS;

— 3aJepKKa Ha 3aJlaHHOE BpeMsl TOBTOPHOT'O BKIIFOUEHUS HATPY3KHU MOCIIE YCTPAHCHUS aBapHH;

— OJIOKHMPOBKA TOBTOPHOT'O BKITFOUEHUS B CIIy4asX KOTJa YCTPOHUCTBO HE MOXKET ONPEACITUTh
YCTpaHWIACh JIN aBapus;

— BO3MOXXHOCTH OTIEPATHBHOT'O U3MEHEHUS MTapaMeTPOB 3allUTHI,

— 3am[UTa OT HeCAaHKIMOHUPOBAHHOTO U3MEHEHHUS HaCTPOCK;

— JIMCTAHIIMOHHBIA KOHTPOJb COCTOSIHHS JIBUTATEIIS,

— JIUCTAHIIMOHHOE yIpaBIeHUE paOOTOM IBUTATEIIS;

— yIOpaBlieHUE MYCKOM M OCTAaHOBOM JBUTATEINS C MEPEKITIOUCHUEM 3BE31a-TPEYTOJIbHUK;

— yIpaBJiieHHWE HE3aBUCHUMBIM PACICTTUTEIIEM aBTOMATHYECKOTO BBIKITIOUATES;

— yIpaBJieHWE JBUTATENIEM, paOOTAIOIIEM B PEBEPCUBHOM PEKHME;

— 00paboTka BHENITHUX CUTHAJIOB 3aITyCKa M OCTAHOBKH JIBUTATEIIS;

— BO3MOXXHOCTH IIUKJIMYECKOTO 3aIyCKa ¥ OCTAHOBA JABUTATEIISI IO BPEMEHU;

— BEJCHHUE MPOTOKOJIA paOOTHI ABUTATEIIS,

— BEJCHHUE IIPOTOKOJIA ABAPUUHBIX CUTYALIH;

—  moAcuY€T HapaOOTKU U KOJIMYECTBA ITYCKOB JBUTATEIS;

— 3aIMCh U XPAHCHHUE aBAPUIHBIX OCIIHIIJIOTPAMM.
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1.2 BapuaHTbl UCTIOJIHEHUS U3EITHS

I'CIIK.468263.154 PO

Wznenue BBIMYCKAaeTCs B HECKOJIBKUX MOJU(PHUKAIMAX, OTIUYAIOUIMXCS Jpyr OT JApyra
JMAna30HOM HOMUHAIBHBIX TOKOB. Bee Moaudukauu ocHameHns! nHTepdeiicom RS-485.

Brimyckatorcs cnenyromue MoA(UKaLUN YCTpOCTBa IO HOMUHAIBHOMY TOKY 3aIIIUTHI:

= V3J-11 1,0-10A;
- V3J-11 8,4-84A;
- V31-11 50-500A.

1.3 TexHu4eckne XapaKTEPUCTUKHU

TexHu4ecKkne XapakKTepUCTHKN yCTPOMCTBA MTpUBEeHBI B Tabnumax 1.1 — 1.6.

Tabmuua 1.1 - O6mue TeXHNUECKHEe XapaKTepPUCTUKN YCTPOMCTBA

HaunmenoBanue napamerpa 3HayeHue
N 220 B,
Hanpsokenue nmutanusi ycTpoicTBa HOMHUHAIBHOE
pe3epBUPOBAHHOE OT TpeX (a3

Pabounii quana3oH HaNPSOKCHUN MTUTAHUS YCTPOMCTBA 110-264 B
[ToTpebasieMast MOITHOCTR, He OoJee 4 Bt
CyMMapHO€e BpeMs TOTOBHOCTH YCTPOMCTBA MOCIE MTOAaYd HAMIPSHKCHUS e
MUTaHMSI TPY KOHAWIIMOHHOM CHTHAJIC OT BCEX JATYUKOB, HE Ooee
MuHHMaTBEHOE BpeMsI cpabaThIBaHMS 3aIIUTHI OT NIEPETPY3KH, He Ooee 10 mc*

Jmanazon pabounx TeMmeparyp

MuHyc 40 — utroc 55°C

,Z[OHyCTI/IMaH OTHOCHUTCJIbHAA BIIAXXHOCTH BO3ayXa

He 0oitee 80%
0e3 KOHJIeHCalluu

CreneHp 3aIUTH 1P 20
I"abaputsl 157x86x60 MM
Macca ycrpoiicTBa 6€3 TaT9uKoB, He Oosee 400 T

*3aBHUCUT OT BEJIMYUHBI TIEPETPY3KH, OTPAHUYEHO OBICTPOICHCTBHEM BBIXOJHBIX PEIIe.

Tabnuma 1.2 - Texanuecknue XapakTepUCTHKH BXOJO0B yCTPOMCTBA

HanmenoBanue napamerpa 3HayeHue
KosinuecTBO KaHaJIOB KOHTPOJIS TOKA 3
KosndecTBO KaHaJIOB KOHTPOJISL HANPSKEHHS 3
[orpemHoCTs M3MEPEHUS TOKA U HANIPsDKEHHS, He Ooliee 3 %*
MakcumMalibHasi JUIMHa TPOBOJIOB MEXK1y YCTPOUCTBOM M AaTYMKAMH TOKa I,5Mm

ITopor cpabaThIBaHHUs aBapUH 110 COMPOTHBIICHUIO U30JIALIKH (110 BEIOOPY)

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

I'ucrepesuc no nopory «M3onsuus»

140 - 170 kOm | 70 — 85 kOm

BI/IZ[ HUCIBITATCIIBHOI'O CUTHAJIa Ha KIICMME KOHTPOJISA U30JIAIUN «AX»

MOCTOSTHHOE HAIPSKCHUE
+230 B oTHOCHTENIBHO HEWTpaIH

Tox B 11enH KOHTPOJIS U30JISAIHH, HE O0JIee 600 MKA
Tunsl JATYNKOB TEMIEPATYPHI PT100, PTC-Tepmuctop
ITonxmrouenue gatunka tuma PT100 TPEXITPOBOIHOE
[orpemHocTs M3MEpEHUS TEMIEpPaTypsl B Auana3one MuHyc 40 - miroc o
+4°C
400°C, ue bonee
TepmucTop: mopor nepexona B coctosiaue «Ileperpe»
(conmporuBneHne MexIy KiieMMaMmu «T» u «L») 2,0%0,1 xOm
TepmucTop: ructepesuc no nopory «lleperpesy 700 — 720 Om
TepmucTop: mopor mepexoaa B COCTOSTHUE «3aMBIKaHUE TEPMOAATINKAY 15—-70 Om
TepMHUCTOpP: THCTEPE3UC TT0 TIOPOTY «3aMBIKAHUE TEPMOTATINKA) 32 -50 Om
TepmucTop: mopor nepexoaa B coctostaue «OOpBIB TEPMOIATINKAY» 22,5 -23,5 kOm
Tepmucrop: rucrepesuc no nopory «OOpbIB TEpMOIATYHKA» 8,4 — 8,55 kOm
Tun 1aT4vKoB BIAKHOCTH Konnykromerpueckuii
(CC06)
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Tabnuma 1.2 - Texauueckue XxapaKTEPUCTHKHU BXOJIOB ycTporicTBa. [IpogomkeHne

Homunan pe3urcropa KOHTPOJIS UCIPABHOCTH JaTYUKa BIAXKHOCTH

+509,

(Mexay kremmamu «By» 1 «L») 100 xOm +5% 1 Br
[opor nepexona B coctosinne «OOPBIB AaTINKa BIAYKHOCTH» 124 - 12
(compoTuBeHnE MEXIY KieMMaMu «B» n «L») — 129 xOm
I'uctepesuc no mopory «OOpBIB TaTIMKA BIAKHOCTIDY 4,3 — 4,8 kxOm
TTopor nepexoxaa coctosauue «Boaa»

57 — 65 xOm
(6e3 pesucTopa KOHTpoJIs HciipaBHOCTH natyuka 100 kOm)
I'ucrepesuc no nopory «Boga» 8,3-9,2 xOm

BXOZ[HOﬁ CUTrHaJI JMCKPETHBIX BXOJ0B

CYXOM KOHTaKT WJIH
OTKPBITBIN KOJJIEKTOP

BHyTpeHHee HanpshKeHUE MUTaHUS TUCKPETHBIX BXOH0B**

3,3B

* TIpum Tokax menbuie 10 % OT HW)XKHEH TpaHUIBl AMANa30Ha HOMUHAJIBHBIX TOKOB BO3MOXKHO

3aHWKECHUE TOKA3aHU.
** [lonaya BHEIIHUX HANPSHKEHUH HA JUCKPETHBIC BXOJIbI HETOMYCTHMA.

Ta6muna 1.3 - TexHndyeckue XapakTepUCTUKU PEJICHHBIX BBIXOJIOB YCTPOHCTBA

HaunmenoBanue nmapamerpa 3HaueHne

THIT BEIXOTOB MEPEKIIIOYarOIINNCS
KOHTAKT peJie

MaxkcuMalIbHO JIOTYCTUMOE KOMMYTHPYEMOE NEpEMEHHOE HaPsiKEHUE 250 B
MaxkcumanbHO JIOMyCTUMbBI KOMMYTUPYEMBINA TOK, 10 A
aKTHBHAs Harpyska (coso=1),
MakcruManbsHO TOMYCTUMBINA KOMMYTHPYEMBIH TOK, 7A
WHIAYKTUBHAS Harpy3ka (cos@=0,4)
MaxkcuManbHO JOIyCTUMOE KOMMYTHPYEMOE IIOCTOSIHHOE HaIPsDKEHUE MIPU TOKE 140 B
0,2A
MakcrMalbHO TOMYCTUMOE KOMMYTHPYEMOE TIOCTOSIHHOE HalpsbkeHue npu Toke 10A 24 B
MUHHMAJIEHO IOy CTHMBIA KOMMYTHPYEMBIH TOK 0,005A

Tabnuua 1.4 - Texauuueckue XapakTepuCTUKU HHTEp(delica CBsI3u

HaunmenoBanue napamerpa 3HayeHue
Tun uaTEpdeiica RS-485
600,1200,2400,4800,9600,14400,19200,28800,38400,
CKOpOCTH Mepenayu JaHHbIX, OUT/C 57600
lanpBaHMYeCKas pa3Ba3Ka Jia
Hamnpspxenue n30sinum, He MeHee 1000 B
[IpoTokon oOMeHa MODBUS RTU
[MognepxuBaeMbie PYHKITHHN MPOTOKOJIA 3,4,6,16,23
Modbus
[TapameTpsl TepMUHATOPA BCTPOSHHOTO TEPMUHATOPA HET

Ta6muma 1.5 - TexHudeckue XapaKTepUCTUKH MOAU(PUKAIINA YCTPOUCTBA

Y3/-11 1,0-10A Y3/1-11 8,4-84A Y3/-11 50-500A
MI/IEII/IM&J‘IBHBII/I M3MEPSIEMBIT TOK 0.1A 0.5A 1A
(me#cTByIONICE 3HAUCHHE)
MaxcuManbHBIN H3MEPSEMBIN TOK 150 A 1300 A 7700 A
(amMmuTYHQ)
MakcumanbHbBIN BbIIEPKUBACMBIH
0e3 MOBPEKIACHHS TOK 1400 A 3300 A 30000 A
(amMmmmTYHQ), HE MCHEE
Twum uCIoBE3yEeMBIX JATIMKOB TOKA J1-24 J-24 TTC-1528 / JI-65
f:lff"b“““em TEPE/IAtIH JIATIUKOB 1000: 1 1000:1 2000:1
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Tabnuma 1.6 - OCHOBHBIE TapaMeTPhl U XapaKTEPUCTHKH, BIUAIONINE Ha 6€301aCHOCTb

HaunmenoBanue nmapamerpa 3HaueHue
CreneHb 3aUThl 000JI0YKH YCTPOUCTBA 1P 20
Cr1oco0 3aIuThl OT MOPaKEHUS dJIEKTPHUECKUM ToKOoM (coracHo 'OCT JIBotiHas MM yCHIICHHAS
IEC 61140-2012) HU30JIALUA
Kracc 31ekTpoo0opy10BaHus 10 CIIOCO0Y 3aIIHUTHI OT TOPAKCHHUS 1
anekTpudeckuM TokoM (cormacao ['OCT IEC 61140-2012)

1.4 YcrpoiictBo 1 pabota

1.4.1 Onwucanue BHENIHETO BUIA

VYCTpoiCTBO BBINIOJIHEHO B IIACTMAaCCOBOM KOpIIyCE, €ro BHEUIHMA BUJ M rabapuTHBIC
pa3Mephl MoKa3aHbl Ha pucyHke 1. Ha mepenHei moBepXHOCTH KOpIyca pa3MeIIeHbl 3 CBETOAMOAHBIX
WHJUKATOpa, MATUPA3PAIHBIA JTUCIUIEH M3 IMIECTHAAIATUCEIMEHTHBIX HWHAMKATOPOB U KHOMKHU
ynpasieHus. HaznaueHue WHAMKATOPOB MpHUBEICHO B Tabnuie 6. B BepxHel W HWKHEH YacTax
KOpIyca yCTPOMCTBA PacHoOJIOKEHBbI 27 KIEMMHBIX 3aKUMOB «IOJi OTBEPTKY» I MOAKIIOYEHUS
BHEIIHUX Ilernieil. Hymeparus u ycioBHble 0003HAaYeHHs KJIEMM yKa3aHbl Ha KOPILyC€ YCTPOMCTBA.
Hasnauenue kiemMm mpuBefeHo B Tabmwmie 7. Ha THUIBHON MOBEpPXHOCTH YCTPOMCTBA pa3MelieHa
3aménKa g KperieHuss Ha craHaapTtHyro DIN-peliky. YCTpOMCTBO KOMIUIEKTYETCS Tpems
JATYMKAMU TOKA, TUIl KOTOPBIX 3aBHCHUT OT JUANa30Ha HOMUHAJIBHBIX TOKOB yCTpolcTBa. BHemHuii
BH/JI IaTYMKOB MOKAa3aH Ha PUCYHKaX 2-3.

60 157
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Pucynox 1 - BHemHuit Bus1 ycTpoiicTBa
19

)

86

91

— O

Pucynok 2 - I'abaputsl narunkoB Toka J[-24 mist mogudukanumii Y3/I-11 1,0-10A u 8,4-84A
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25

@85

Pucynok 3a - 'abaputs! natunkoB Toka TTC 1528 nns moaudukanuit Y3/1-11 50-500A
31

)

j_)

Pucynox 36 - 'abaputsl marunkoB Toka /[-65 mist mogudukanuii Y3/1-11 50-500A

Tabnuma 1.7 - HaznaueHne HHANKATOPOB

WNupukarop DOyHKIMS

PABOTA  |CurHanm3aiusi 0 pa3peuieHuu padoThl IBUTATEIs

[IpenaBapuiiHas cUrHaimu3alys O BBIXOJE MapaMETpPOB ABUTATENIS M MUTAIOIICH
INPEAVIIP. |cetu 3a AOIyCTUMBIE IpEeAeNbl, NPEAyNpEeIUTeIbHas CUTHAIU3ALUSA O IIyCKe
JIBUTATEIISI

ABAPHUA CurHanuzanusi 0 HaJTUYUK aBapUIHBIX CUTYaIUil

Ta6muua 1.8 - HazHauenue KJIEMMHBIX 3a5KHUMOB

Ne| Hamm. Hasnadenne KieMMEBI
2 | ArA+ | TlomkmroueHHWe naTyrka Toka (a3sl A

3 | ArA— | TlogkmodyeHue qaTduKa TokKa das3bl A

4 | JAtB+ | IogkmroueHnue natyrka Toka dha3sl B
5

6

7

JItB— | ToaknroueHue gatuuka Toka ¢assl B

JrC+ | Tlonkmodenne narunka Toka daser C

JrC— | ToaknroueHnue garuuka Toka ¢asel C

10 Bl JuckpetHbiii Bxop |

11 B2 JuckpeTHbii Bxox 2

12 L OO0muit MpoBOJ TUCKPETHBIX BXOIOB (HEHTPAIIb)

16| Tn [TopxmoueHnue Tepmoparuuka PTC

17|PT100-1| IMoaknrouenue tepmoaatyrka PT100 (muTanue gaTumka)

18 |PT100-2| TToaxmrouenue Tepmoaatyrka PT100 (mpoBo KOMITEHCAIIHH )
19 |PT100-3| OOGmuii IpoBOJ TEPMOAATUUKOB
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Ta6muma 1.8 - HasHaueHune Ki1eMMHBIX 3akUMOB. [IpogomkeHne

23 Ax Bxon I/I3MepI/ITeJ'£$I n3ossiiuu. [loaknmrouenue daspl «Ay» IBUTATENS TIOCIES
KOMMYTALlHOHHOM anmnaparypsl.

27| D+ WNutepdeiic RS-485, nmuHust TaHHBIX «+»

28| D- Wutepdeiic RS-485, nuHus NaHHBIX «—»

29 E Nutepdeiic RS-485, o6mmit mpoBoj

34| H3I HopMainbHO 3aMKHYTbIE KOHTAKT BBIXOAHOTO pene 1

35| Obl [Tepexstouarommiicsi KOHTAKT BBIXOJIHOTO pee 1

36| HOI | HopManbHO OTKJIFOYEHHBIM KOHTAKT BBIXOJHOIO pese 1
40| H32 | HopmaibHO 3aMKHYTbIE KOHTAKT BBIXOIHOTO peje 2

41| OB2 [Tepexmtoyaronuicsi KOHTAKT BBIXOJIHOTO petie 2

42| HO2 | HopMmaJbHO OTKJIFOUEHHBIH KOHTAKT BBIXOJHOTO peje 2

46 A [Toaxmouenue $ha3zHoro npoBojaa «A» MUTAHUS
48 B [Toaxmouenue $hasHoro nposoja «By nuranus
50 C [Tonkmouenue daznoro nposoja «Cy» muTaHus
52 N [TonknroyeHue HenTpaiIu

1.4.2 Onucanue paboThl yCTPOMCTBA

Pabora ycTpoiicTBa 3alMThl OCHOBaHAa HAa M3MEPEHHHM MTHOBEHHBIX 3HAYCHHMH TOKOB (a3,
HaMpsHKEHUS TTUTAIONIEH CeTH M ToCIeayromIe udpoBoil 00paboTKe pe3ynbTaToB U3MepeHui. J{ms
oOecrieyeHUss TOYHOM paboOTBl YCTPOMCTBA HCIOJIB3YETCS BBIUMCICHUE JCHCTBYIOIIMX 3HAYCHHMA
HanpspKeHUH M TokoB. Jlnsi oOecriedyeHus KOMIUIEKCHOM 3allluThl JBUTATENs JONOJHHUTEIBHO K
3alMTaM [0 TOKaM M HaIpPsDKEHUSM YCTPOMCTBO MOJKET OCYLIECTBIIAETCS KOHTPOJb H3OJISALMH,
KOHTPOJIMPOBATh HarpeB ABuratens ¢ noMoupio nardyukoB tuna PT100 u PTC, xonTponmpoBaTh
NOTIAIaHUE BOJIBI B KOPITYC JBUTATEINs WM MCIIOJHUTEIBLHOIO MEXaHU3Ma, 00pabaThiBaTh BHEUIHHE
curHayiel aBapuu. Hannmume NByX MHOTOQYHKIMOHAJIBHBIX PENEHHBIX BBIXOJOB, IBYX AMCKPETHBIX
BXOZOB H wuHTepdeiica RS-485 mo3BosiseT uWCHONB30BaTh YCTPOMCTBO Uil  TOCTPOCHUS
(YHKLIMOHAJIBHO 3aKOHYCHHOT'0 Y3714 YIPABJIECHUS 3JIEKTPOJABUIATEIIEM.

YcrpoiictBo paboTaer cienyromuM odpasom. Ilocine mogaum Ha HEro MUTAHUS, YCTPOHCTBO
BBINOJIHACT TECT MHAWKALMKA U IPOU3BOJAUT BBIACPXKKY Ui OKOHYAHMS MEPEXOIHBIX NPOLIECCOB B
U3MEPUTENBHBIX LENsAX. 3aTéM HadyMHAeTCs ONpoC JaTYMKOB M IPOU3BOJIUTCS KOHTPOJIb
COIIPOTHUBIIEHUS] M30JsIUMU. Ecny conmpoTHBIIEHHE H30JIALUMU OOMOTOK HAXOAWUTCS B JIONMYCTUMBIX
npefenax M BCE JAaTYUKM HAXOIATCS B COCTOSHUM «HOPMa», TO YCTPOMCTBO pa3peliaeT IIycK
nsuratens. Ilpu 3ToMm, B 3aBUCMMOCTH OT HACTPOEK, BKIIFOYAETCS OJJHO WM 00a pesie B He0OX0IuMOn
JUISL TIyCKa JIBUTATENsl MOCIeI0BaTeNbHOCTH. KOHTPOIb COMPOTUBIEHUS U30JISIIMN HAa BpeMsi pabOThI
JBUraTelns npekpamaercs. M3smepenue TokoB (a3, HaNpsHDKEHUM MUTAIOIEH CeTH M ONpOC AaTYMKOB
IIPOM3BOJUTCS. HENPEPHIBHO, HE3aBUCHUMO OT TOIO, pa3pell€éH MycK JBuratens wiv Her. Ecin
oOHapy’keHa Kakas-1100 aBapUiiHasi CUTyallus, YCTPOMCTBO JEJIAeT BBIAECPKKY BPEMEHH (BBIICPAKKA
3aBUCUT OT THUIIA aBApPHUHU) JUIA MCKIIOYCHHUS JIOKHBIX CpadaThbIBaHUM, MOCIE YEro OTKIIOYaeT pele,
racut uHaukatop PABOTA u BBIBOOUT Ha AMCIUIEH KOJ MPUYMHBI aBAPUMHOTO OTKItOUeHUs. [Ipu
00Hapy>KEHHH HECKOJIbKUX aBapUMHBIX CUTYaIMid Ha AucIuiee OyAeT MoKa3aH Koj Haubosiee TSHKEIon
aBapuu W3 MPOMU3OLIEAIIMX. B TakoM COCTOSHUU yCTPOMCTBO OyneT HaXOAMUTHCS HEOTPAaHUYEHHO
JI0JIT0, 0 OTKJIFOUEHUS MUTAHUS JTU00 yCTPaHEHUS IPUYMHBI aBapUU.

ABapuy 10 U30JALNHN, TEIUIOBOW NMEPErpy3Ke, HANPSHKCHUIO MUTAHUS, JaTYMKY BIXHOCTU U
TEPMOJIATUYNKY COpachIBAIOTCS aBTOMAaTHYECKH NPU YCTPAHEHUH MX MPUYUHBI, OCTAIbHBIC aBapHH
CUMTAIOTCA KPUTHYECKUMH, IIOATOMY aBTOMAaTHYECKHN IIOBTOPHBIN ITyCK IIOCJIE HUX 3anpewméd. Ecnu
aBapusi cOpachlBaeTcsi, MHIUKATOp aBapuil HauMHAeT MUTaTh (MaMsATh aBapuil) M Mocje OTcyéra
3aJJaHHOT0 B HACTPOIKaxX BPEMEHHM yCTPOMCTBO MOBTOPHO BKJIIOYAET HArpy3Ky (€CIIM 3TO pa3pelieHo
HacTpoiikamu). KonnuecTBo aBTOMaTHMYECKMX IOBTOPHBIX ITyCKOB OIPaHMYEHO TpeMs IIyCKamMH B
tedeHun 10 muHyT. Ecnu mocne Tpex MyCKOB aBapHs BHOBb BO3HHMKAaeT M COpachbIBaeTcs, TO MyCK
JBUraTens Oyaer 3anpemiéH, moka He npoiaér 10 MuHyT wiu He OyJeT oTKIo4YeHo nutanue Y3/1.
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VYCTpOWCTBO HMMEET BO3MOXKHOCTb YIpaBjieHHs pabOToil jABUTareiss MO KOMaHIaM C

JUCKPETHBIX BXOMOB miu uepe3 uHTepdeiic RS-485. Taxke ecTh BO3MOXKHOCTH 3amyCcKaTh |
OCTaHaBJIMBATh JIBUTATENIb aBTOMATHYECKH, 10 UMEIOLIEMYCSI TAlMEpy yCTPOUCTBA.

1.4.2.1 ®yHKIUU 3a1UTHI

VYerpoiicto 3ammthl Auratens Y3/1-11 peanusyer ciaeayromue QyHKIIUN 3aINATHI:
3amuTa OT KOPOTKOTO 3aMbIKaHUs (y4acToK 1 Ha pucyHKe 4);

3alUTa OT MEPErpy3KHy Mo TOKY (y4acTOK 2 Ha pUCYHKE 4);

3alIMTa OT TEIJIOBOM Meperpys3Kku (y4acTok 3 Ha pUcyHke 4);

3aIuTa OT XOJIOCTOTO X0/1a U 00phIBa (a3 (y4acTok 4 Ha PUCYHKE 4);

3alIMTa OT Meperpesa JBUraTelis 0 TePMOJATUUKY;

6710KMpOBKa pabOTHI IBUTATEINS MTPU NIepeKoce (pa3HbIX TOKOB;

OJIOKMpOBKA BKJIFOUEHMS IBUTATENs IIPU HAPYLIEHUN H30JISALMH;

O710KMpOBKa pabOTHI IBUTATEINS IPU MONAAAHUS BOJIbI B MAcIEHbII KapTep Hacoca;
O710KMpOBKa pabOTHI IBUTATEINS MTPU BBIXO/IE MUTAIOMINX HAPSHKCHUN 32 IOy CTHMBbIE
HPEIEbl;

O710KMpOBKa pabOTHI IBUTATEINS ITPU HAPYIICHUH MOCIIEI0BATEIbHOCTH (a3;
O70KMpOBKa pabOTHI IBUTATEINS TPU HEUCIIPABHOCTH TEPMOIATUNKA MIIN 1aTYMKA BIAKHOCTH;
OJ0KMpOBKa pabOTHI IBUTATEINS IO CUTHAIAM OT BHEIIHUX JATYMKOB U YCTPOMCTB.

@OyHKIIMM TOKOBOW 3aIIMTHl BMECTE (HOPMUPYIOT TOKOBPEMEHHYIO XapaKTepHCTUKY. Bua

obmactu pabo4MX pPEKHMMOB JBUTATENs W TOKOBPEMEHHOW XapaKTEPHCTHKH 3aIUT IOKa3aH Ha
pHUCYHKe 4:

10
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Pucynok 4 - TokoBpeMeHHasi XapaKTepUCTHUKA

Ha pucynke 4 o603Ha4eHo0:

IH— HOMUHATBEHBIM TOK JIBUTATEII;

M — o6nacTh pabounx PEKUMOB JIEKTPOABUTATEIIS,

I, — MuHMManBHBIN TOK oTKIIIOUeHUs pu K3;

t| — MUHUMaJIbHOE BpeMs OTKiIroueHus npu K3;

[, — MUHHUMaNBHBIN TOK OTKIIFOUEHUS IPU MIEPETPY3KE;

t, — MUHUMaJIbHOE BPEMS OTKJIIOUEHUS IIPU TIEPETPY3KE;
[4— MakcuManbHbBINA TOK OTKJIIOUEHHS IIPU HEAOTPY3KE;
t4 — MUHAMaJIbHOE BPEMS OTKJIIOUEHUS ITPU HEAOTPY3KE.
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1.4.2.1.1 3ammra OT KOPOTKOTO 3aMbIKAHMUSI

OTKII0YeHHE DJIEKTPOJBUTATENSI MMPOU3BOAUTCS MPHU MPEBBIIICHUH JIIOOBIM U3 €ro (ha3HBIX
TOKOB HOMHWHAJILHOTO 3HaueHus B 11 pa3, Bpems peakiuu yctpoiictBa He Oonee 1 mc. [Ipu sTom
BpeMsl PEaNTbHOTO OTKIIIOUEHHUs OyJeT OOoJbllle HAa BEIUYHMHY, HEOOXOIUMYIO IJIs MEPEKIIOYeHUs
KOHTAKTOB pelieé M OTKJIIOUEHHUs IMyCKOBOH MO0 3amuTHOM anmaparypbl. CieayeT y4uThIBaTh, YTO
OOBbIUHBIC IyCKATeNM HE MPEAHA3HAUEHBI IS pa3pblBa TOKOB KOPOTKOTO 3aMBIKaHHS, IOITOMY
GbyHKIMS OBICTPOIEHCTBYIONIEH 3alllUThl MOXKET OBITh 3aJ€HICTBOBAHA TOJLKO IPU HCIOJIB30BaHUU
V3]l cOBMECTHO C HE3aBUCHMBIM paCLENUTEIEM aBTOMAaTUYECKOro BbiKiItodarens. HesaBucumblii
pacuenuTens Ipyu 3TOM YIPABIsSETCS BTOPHIM peleHbIM BbixoaoM. Ilpu cpabaThiBaHUM 3alIUTHI OT
KOPOTKOTO 3aMbIKaHUSI W BbIJaye KOMaHJbl Ha OTKJIIOYEHHUE ABTOMATUYECKOrO BBIKIIOUYATEIS
HE3aBUCHMBIM DACLENUTENEeM IycKaTelb, KOMMYTUPYIOIIUN NUTaHHE HArpy3Kd, Takxke Oyzaer
OTKJIIOYEH YCTpOMCTBOM ¢ 3azepxkkod okosno 100 mumnmcexkyHa. B 3aBoackux HacTpoiikax
OBICTPOACHCTBYIONIAS 3alIUTa OTKIIOYEHA.

1.4.2.1.2 3ammra OT neperpys3ku o ToKy

OTkito4eHre Harpy3Kd TPOM3BOAMTCS TIPU TPEBBIIICHUH JHOOBIM U3 (a3HBIX TOKOB
3aJJaHHOTO MOpoTra, BpeMs cpabaTteiBanus 3amuThl 0T 10 10 9990 Mmc. ITopor cpabaThiBaHMs 3aIIUTHI
YCTaHABJIMBAETCS B HACTPOMKAX YCTPOMCTBA B Arana3oHe 2-10 HOMUHAIBHBIX TOKOB. Bpems u mopor
cpabaThiBaHUs 3aUTHI B Y3/] ciieqyer ycTaHaBIuBaTh C Y4ETOM BPEMEHH U TIOpora cpadaThIBaHUs
ABTOMATHUYECKOTO BBIKJIIOUATEINS, YTOOBI 00€CIeUUTh KOOPIUHUPOBAHHYIO padOTy 3aIlIHUT.

1.4.2.1.3 3ammura OT TEIJIOBOM MEpPErpy3Ku

YCTpONCTBO 3alllUThl HENPEPBHIBHO BBIUMCIISIET HAarpeB ABUIATENs HAa OCHOBE H3MEPEHHBIX
(ba3HBIX TOKOB M HANPSIKEHHUH, MCIONB3Ys IS 3TOr0 TEIUIOBYIO Mojeib jABurarens. Pemenue o0
OTKJIIOYEHWH M3-3a TEIUIOBOM TMEeperpy3kd NpUHUMAETCs C  Y4ETOM HCTOPHUH  paboThI
anekTpoasurarens. Hampumep, paboTaBumiuii moj Harpy3Kod ABUTaTelb MpU TMeperpyske Oyner
OTKJIIOYEH ObICTpee, YeM He paboTaBUINi WM pabOTaBIIMKA Ha XOJIOCTOM XOJY.

[TapameTpsl TEMJIOBOM MOJEIN BBIYHUCIAIOTCS MCXOIS U3 HOMHHAJIBHOTO TOKA JBUTATENs U
3aJ]aHHOTO B HACTPOIIKax BpPEMEHW OTKIIYEHMsI IpU JBYKpPATHON Ieperpys3ke. 3aJaHHOE B
HAaCTpOWKax BpeMs OTKJIIOUEHHUs TPH JBYKPAaTHOW Teperpy3ke ompenenseT ¢GopMmy ydacTka 3
TOKOBPEMEHHOM XapaKTepUCTUKHU (puc. 4), peaibHOe BpeMsi OTKIIIOUECHUS COBMAAET C HUM TOJBKO B
TOM ciy4ae, KOrJa JBUTraTelb ObUI 3allyIIeH U3 XOJIOIHOTO COCTOSIHUSL.

Ecnu pacuér Ha OCHOBaHMM TEIJIOBOM MOJETHM IIOKa3bIBAET HArpeB JBUTATENs OOJbIIE
HOMHHAJIBHOIO, HO MEHBLIE [OPOra aBApUWHOIO OTKIIFOUYEHHMS, TO BKIIIOYAETCA IPERyNpeauTebHAs
CUTHaJM3alusi — IIOKa3aHWs TOKOB Ha JHUCIUIEE MUTalT. Eciu, cOrjgacHO TEMIoBOW MOJEINH,
nsurarenb HaOpan 6osnee 110 % oT HOMHHATBFHOTO KOJUYECTBA TEIUIA, TO YCTPOMCTBO OTKIIIOYAET
nBuratens. Ecnyu aBTOMaTM4YecKHil MOBTOPHBIA MYCK pa3pemiéH, TO JBUTaTeNlb OyAeT 3ammylieH
ABTOMAaTUYECKH KOTJa OCTBIHET 10 25 % OT HOMHUHAIBHOTO KOJIMYECTBA TEILIA.

1.4.2.1.4 3ammuTa OT X0JIOCTOTO X07a ¥ 00phIBa (a3

Ecnu mporekaromye 1Mo OJHONW WM HECKOJbKMM (a3aM TOKM MEHbIIE 33aJaHHOTO B
HACTpOWKax IMopora, To Harpy3Kka Oy1eT ¢ HEKOTOPOH 3aJIepKKOH OTKITFOUYCHA.

Bo3moxHBI ABa Cityyast:

— JBUTATeNb paboTaeT 06e3 Harpy3KH M3-3a MEXaHW4ECKOH HEHCIPaBHOCTH (0OPBIB MPUBOIHOTO

PEMHs, Cpe3aHHasl IIIIOHKA Ha Baly, U3HOC MEXAHU3MA);

— OOpBIB 01HOM WK ABYX (a3, MpU ATOM TOK MO 3TU (azaM MEHBIIIE TOPOTOBOTO.

Ecnu Bce daznbie Toku mMeHee 9 % OT HOMHHAJIBHOTO, TO YCTPOWCTBO CUUTAET, YTO HArpys3ka
OTKJIIOYEHA U He Oy/IeT MPOU3BOJIUTD €€ aBaPHIHOE OTKIIIOUCHHE.

Jlisl KOMITEHCAlluu BIIUSHUS M3MEHEHMs HalpspDKEHUH B MUTAIOLIEH ceTH Ha morpebiiseMble
Harpy3Kol TOKH U, CJIEJOBaTEIbHO, Ha pabOTy 3aIlUThl OT XOJOCTOrO XoJa IpeayCMOTpeHa
aBTOMaTHUeCKas KOppeKLus nopora cpabarbiBaHus. [loporu cpabarblBaHus 3allUTBl OT XOJOCTOIO
XOJIa PACCUMTHIBAIOTCS MHAWBUIYAIBHO JUIA KaXKA0H (assl Mo crieayromiei popmyse:

11
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(V_ VHOM)

v 'KROP'IMHH"'IMHH
HOM

I viror =

Hampumep, npu xoaddunmente koppekuuu Kyopp paBHOM €IMHHIIE TOPOT CpadaThIBaHUS
3alIUTBl U3MEHSIETCS OTHOCHTEIBHO 33JaHHOTO B HACTPOWKAaX BO CTOJNBKO K€ pPa3, BO CKOJBKO
u3MeHsiercs: HanpspkeHue (aspl. Ecnu Harpyska moTpedisieT oT CeTH MOCTOSHHYIO MOIIHOCTh U TIPH
MOHIDKEHUHU HAIPSHKCHUS MOTPEOJIIEMbI TOK YBEIIMYUBACTCS, TO 3TO MOXKHO YYeCTh HCIONB3YS
OTpHIIaTeIbHbIC 3HaYEHUS KOA(DPHUITUEHTA KOPPEKITUH.

Jlis 3amuThl JBUTATENCH HCIOJIB3YeMbIX B JK30THYECKUX PEKHUMax (Harpumep, MpoTrpeB
JBUTATEIS] TOKOM TI0 IByM (hazaM Oe3 ero BpalleHHs) BBeeHA BO3MOYKHOCTh 3aJlaHHsI JOIMYCTUMOTO
KOJIn4ecTBa 00OpPBaHHBIX (as3.

1.4.2.1.5 3amuTa ot nepekoca (Ha3HbIX TOKOB

Harpy3ska OyeT oTKJIIOUEeHa, €CIIU pa3HOCTh MAKCUMAJIbHOIO 1 MUHMMAJIBHOTO ()a3HBIX TOKOB
Oosbiie 3amaHHOM B Hactpoiikax. [lopor cpabOaTeiBaHus 3aIIUTBl 33aéTCS B IMPOLEHTAX
OTHOCUTEJIBHO CpeaHero apudmerwdeckoro 3HaveHHs (a3HbIX TOKOB. B ciaydae oOpwiBa (aswi,
JEUCTBYET 3aIiuTa OT 0OpbIBa (a3, nMeromas 6osiee BHICOKHI MPUOPUTET YEM 3alluTa OT MepeKoca
TOKOB.

1.4.2.1.6 KoHTpoab CONPOTUBIACHUS U30ISAUU

JInst  u3MepeHuss CONPOTHUBIICHMS M30JSIMUM  UCIHOJIB3YETCS  BBIIPSIMIIEHHOE  CETEBOE
HaIpspKEHUE, KOTOPOE MOCTYMAeT Ha KIeMMYy «Ax» ycrpoicTsa. IIpu mosiBieHMH CONpOTHUBIIEHUS
YTEUKH MEXIy KIeMMOW «Ax» W kiemMmon «N» (HEHTpalib) HaNpsOKEHHE Ha KIEMME «AX»
IIPONOPLMOHAIIBHO YMEHBIIIAETCS.

Ecnu comporuBnenue uzonsiuuu OyAeT MeEHbIIE MOPOroBOro, TO IMyCK JBUTaTens Oyaer
3a0JIOKUPOBaH 1O BOCCTAHOBJICHUS U3O0JISLIUH.

[Ipn nmomaye Ha kiIeMMy «AX» BHEIIHETO IEPEMEHHOIO HANPSHKEHUS MU3MEPEHUsS U30JSALUU
npekpamaercs. Korna BHelIHee HanpspkeHHME (HalpsDKEHME NUTaHWS JBUTATENs) CHUMAeTCH,
HaIlpsDKEHUE Ha KJIeMMe «AX» BHOBb BO3BPAILAETCS K 3aJaHHOMY BHYTPEHHHMHM LIEIISAIMM U3JIETIUs, U
KOHTPOJIb COMPOTHUBIICHHUS H3OJSALMH BO300OHOBIsLeTCsS. TakuMm 00pa3oM, M3MEpPEHHE H30JIALUU He
3aBHCUT OT COCTOSIHHS YCTPOWCTBa, a OIpelessieTcsl TOJbKO HaJTU4YMeM/OTCYTCTBUEM BHEIIHEro
HanpsDKeHUs Ha KieMMe «Ax». OOpBIB MM OTKIIIOYEHUE KIEMMBbI «AX», SKBUBAJICHTHO OTCYTCTBHIO
yTeukH, paboTa JBUTATENs B 3TOM CIydyae paspelieHa, HO KOHTPOJIb M30JSIUH HE MPOU3BOAUTCS.
Heo6xomuMo y4uThIBaTh, YTO MpPU HCHOJB30BAHUU H3JENUs COBMECTHO ¢ Y30, TOK KOHTPOIS
M30JSIAN TEYET MO «JUIMHHOMY» IyTH: KieMMa «Ax» — Kopmyc asurarens — muHa PE — Touka
coenunenuss mmH PE u N — Y30 — mmuaa N — wxiemma «N». Ilpu stom o06psiB munsl PE,
MOAKIIOYEHHOM K KOPIYCY ABUTATEINS, BEAET K MPEKPAILEHUIO KOHTPOJIS U30JSALHUN.

1.4.2.1.7 3amura OT HapylIE€HUS MapaMETPOB MUTAOIIEH CETH

YCcTpolcTBO M3MepseT HalpshDKeHHE Beex (Da3 M ompeiensieT UX MOCieNoBaTeIbHOCTh. XOTs
camMo yCTPOHCTBO pabOTOCIIOCOOHO B MIMPOKOM JHAIA30HE IMUTAOIINX HANPSKEHUH, OHO OJIOKHpPYET
BKJIIOYEHUE HAarpy3Kd MpPU BBIXOJ€ HAMPSKEHUS 3a YCTAHOBJIICHHBIE TPAHUIIBI, a TaKXKe MpH
HapyIICHUH ToceoBaTeIbHOCTH (a3 oTHocuTenbHO A-B-C. Ilpu Bo3BpaliieHuu mapaMeTpoB CETH B
HOpPMY aBapusi CHUMAETCH.

1.4.2.1.8 KoHTpoiap HarpeBa ABUraTels

Harpes  pgBuratenss  KOHTpOJNMpYETCS  BCTPOCHHBIMH B OOMOTKM  JIBUTaTens
PTC-repmucropamu. TepMHCTOp BKJIHOYEH MOCIEIOBATENbHO MEXIY HEUTpanbl0 U BHYTPEHHUM
STAJIOHHBIM PE3UCTOPOM M3JAeNus, oO0pa3ys nenutensb. [ cXxeM BKJIIOYEHHsS W3AENus C
npumenenueM Y30 (cM. gaiiee) HEeJOMyCTUMO CO€IMHEHUE HEUTpaIM U KOpIyca JBUTATENs], B 3TOM
ciiy4ae HeoOX0uMO NMPUMEHEHHE TEPMOJATUNKOB, 00a BBIBOJAa KOTOPBIX U30JUPOBAHBI.

YCTpoHCTBO  TakXe  MO3BOJSIET  W3MEPATh  TEMIlEpaTypy  JABHUrarelsl  HCHOJIb3Yys
tepmoconpotuiienre tuna PT100. JlaTunk noakiatoyaeTcsi K yCTPOMCTBY MO TPEXIPOBOAHOM CXeMe,
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MIO3BOJIAIOLIEH KOMIICHCHUPOBATh BIUSHUE IIPOBOJOB Ha pe3yibTarbl n3mepeHuil. IIpm 3amure ot
neperpeBa mno agatuuky PTI100 wnmeercs BO3MOXHOCTH 3aJaTh MaKCUMaJbHO JIOMYCTUMYIO
TEMIIepaTypy IBUTATEIN, TIPU JOCTUKEHUU KOTOPOH JBUraTeNb OyAeT OTKIIOUEH.

1.4.2.1.9 KonTpoas nomaianus BoJbl

YCTpOHCTBO MOXET UCHOJB3YETCSI COBMECTHO C KOHIYKTOMETPHUYECKUM JaTYUKOM
BIQXKHOCTH. [{aTYMK MpU 3TOM MOJKIIIOUAETCS K AUCKpeTHOMY BXoay «B2y». KoHTpoiabs Hanuuus BoJIbI
MPOU3BOIAUTCS MYTEM HU3MEPEHUSI COMPOTHUBICHUS MEXKAY KOPIYCOM JBUTATENs U BXOJIOM H3JENHUSL.
[MpuHIMI U3MepeHus — TOT K€, YTO U y JaTYhKa TeMiepatyphl. JlJiss KOHTPOJIS [ETOCTHOCTH KaOes
MOJKTIOYEHHUST JATYMKOB B JBUTATENb HEOOXOAMMO ycTaHaBiauBaTh pe3uctop 100 kOwm. Ilpu 3Tom
HOPOTH CpalaThIBaHUs WU3JIENUsl YCTAHOBJIEHBI TaK, 4TO Hanuuue comportusieHus 100 kOMm mexmay
kIeMMor «I»(«N») u kiemmon «B2» wm3menusi paccMaTpuBaeTcsi, Kak HOPMAIbHBIA PEXUM,

CHMKEHUE [JAHHOTO CONPOTUBJICHHMS — KaK HaJM4he BOJAbl WM 3aMbIKaHUE, YBEIUYCHUE
COTIPOTUBJICHUS (MJIM €r0 OTCYTCTBHE) — Kak OOphIB JaTunka. HeoOXOauMO ydWTHIBATh, YTO TPH
BKJIIOUEHUHM u3Jenus ¢ npuMeHeHueM Y30, U3MEpUTENbHBIM TOK JaTYMKA BIIAXKHOCTU TEYET IO
«MHHOMY» myTH: KiemMma «B2» — pesucrop 100 kOm — kopmyc nuratens — muHa PE — Touka
coequnenus wuH PE u N — V30 — mmnua N — kiiemma «Ny. [Tostomy, Hanpumep, oOpbIB mKHBL «PE»,
MOJIKJIFOUEHHON K KOPITYCy JIBUraTelis, 3KBUBAJIECHTEH OOpBIBY JaTuMKa BIAXKHOCTH.

1.4.2.1.10 O6paboTKa BHEITHUX CUTHAJIOB aBapuit

YcrpoiicTBO MOXeT 00pabareiBaTh 110 JABYX BHEIIHMX CUTHAJIOB aBapHil THIA «CyXOH
KOHTaKT». BHeIlIHWE CUTHAJIBI aBapuil MOAKIIOYAIOTCS K AUCKPETHBIM BXxoaaM «Bly, «B2» u knemme
«1».

1.4.3 ABTOMaTH3MpOBAHHAS HACTPOMKA TOKOBBIX 3AIIUT

[Ipn kaxxaOM TMyCKe JBHTaTeNs YCTPOWCTBO (DUKCHPYET BEIUYUHY U IUTEIBHOCTH
MPOTEKAIOIIUX TOKOB C IENbIO ONpeAesieHUs] 00JacTU pealbHbIX PEXHMOB pabOThl 3alIMIIAEMOr0
anekrpoaBuratens. [lomHbli 00beM JaHHBIX YCTPOMCTBO COOMpAaeT OpUEHTHUPOBOYHO 3a 11 MHUHYT
HEeNpepbIBHON paboThl ABUraTens, AajibHelas paboTa apuratens He yuuThiBaercs. [lo Mepe cOopa
JAHHBIX JaHHbIC (QUKCUPYIOTCS B DHEProHE3aBHCUMON mamsaTH. Ha ocHOoBaHMM NaHHBIX 00 00JIacTH
pabouynx peXMMOB JBUTATENs] YCTPOMCTBOM MOTYT OBITh paccuMTaHbl IapamMeTphl 3allluT,
00ecnevYnBarOIINX MaKCUMAIBHO OBICTPOE OTKIIOYCHHE [BUTATENs TpU JFOOOM aHOMalbHOM
OTKJIOHEHHHM TOTPeOIsSeMbIX IBUTATEIEM TOKOB U OTCYTCTBHE JIOXKHBIX CpaOaThIBAHUNA TOKOBBIX
3amuT. [lepeueHs pacCUUTHIBAEMBIX U M3MEHSEMBIX MMapaMeTpoB MpuBeAcH B Tabmuie 1.9. 3amyck
pacuéra U YCTaHOBKM MapaMeTPOB TOKOBBIX 3alIUT MOXKET OBITh MPOU3BEAEH C MaHENN yNpaBIeHUS
ycTpoicTBa ucnoib3ys NyHKT ABTOH MeHio CepB- wiM ¢ KOMIIBIOTEPA, UCIONb3YS MPOrpaMmy
«Y3-CepBuc 11». lnss koppeKTHONH pabOThl (PYyHKIIMA aBTOHACTPOMKH B YCTPOMCTBO J0O 3amepa
XapaKTePUCTHK U pacdyéra mapaMeTpoB 3alIUT JOHKEH ObITh BBEIEH HOMUHAIBHBINA TOK JABUTATENS U
Npou3Be/ieHA IMpeABapUTENbHAS py4Has HACTpPOWKa 3allUT, oOOecrneuuBaromias, Kak MHUHUMYM,
OTCYTCTBHE JIO)KHBIX OTKIIOYCHHI JBHTATENs BO BpeMs cOopa JaHHBIX /Il aBTOMATH3UPOBAHHOM
HacTporiku. Ha BpemMsa aBTOHaAcCTpoMku BBIXOAbl YCTPOMCTBA BBIKIIOYAIOTCA, YCTPOMCTBO
OOKMpYeTCS W HE BBHINONHSAET HUKAKUX JApyrux (GYHKOUH (CBSA3p IO MOCIEIOBATEIHLHOMY
unTepdeiicy padoraer). Ecau ycTpoiicTBOM coOpaH HEIOCTATOYHBIH O0OBEM MAaHHBIX O 00JacTH
pabounx pexxumoB apuratens (MmeHee 50% mo mokasaHusM B myHKTe MeHI0O ABTOH u B mporpamme
«Y31-CepBucy») pe3ysbTaT aBTOHACTPOMKH MOKET OBITh HE BIIOJIHE KOPPEKTHBIM. B 3TOM ciyuae
noTpedyeTcs pydHas KOpPPEKTUPOBKA HACTPOEK 3aIIIUT.
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Ta6muua 1.9 - [TapameTpsbl 3a1UT, U3MEHSEMBIE IPH AaBTOHACTPOIKE

O06o03HaUYeHHE B MCHIO Hasznauenne
oopP JlommycTMoe KOTMIECTBO 00OPBaHHBIX (ha3
IoOp MuHUMaNBHBIN TOYCTUMBIN TOK IBUTATENS
to2 Bpemst oTkItoueHHS IPpH JIBYKPATHOW TIEpErpy3Ke MO TOKY
Icp0 Tlopor 3amuThl OT eperpy3Kku, KpaTHOCTh TOKa
tcpo 3anepiKka cpadaThIBAaHUS 3aIUTHI OT MEPETPY3KH
I3 Paspernienne ObICTPOICHCTBYIOMICH 3aIIUTHI

1.4.4 Tumosnle CXEMEI BKIIIOUEHUS

Cxema BxioueHus Y3/l onpenensieTcs cxeMor MOAKIIOUEHUS JBUTATEIIsl K MUTAIOIIEH CETH,
I/ICHO.HB?)yeMBIM KOMMYTaHI/IOHHBIM U 3allIUTHBIM OGOPYI[OBaHI/IeM, I/ICHOJIBBYGMBIM Ha60pOM
naTurkoB. Hambomee mpocTas TUIIOBasi cxeMa BKITFOUCHHS yCTPOIMCTBA MTOKa3aHa Ha pPUCYHKE 5.

A B CN

i

aTA+ D+
I S OTA- 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

M1

zZ O W >

Pucynok 5 - Tunosas cxema BkitoueHusi: KM1 — marautsbiit nyckarens; QF 1 — aBromatnueckuit
BoIKIItOuatens; JArl, 12, JIT3 — naTumku Toka

[Tpu GonbIuX Meperpy3kax MO TOKY OTKJIIOYAroIas COCOOHOCTh MarHUTHOTO ITyCKaTels
(KM1) MoxkeT oka3aTbCs HEIOCTAaTOYHOM, IMOATOMY Il oOOecreueHus Haa&KHOW 3aIluThl
OGOpyZ[OBaHI/IH HGO6XO,Z[I/IMO YCTaHaBJIMBATb IIOCJICO0BATCIIBHO C HUM aBTOMAaTHYECCKUN
Beikimouarens QF1. Ilpu stom 3amutel V3] ciaemyer HacTpoWTh TaKUM OOpa3oM, YTOOBI TOKH
KOPOTKOI'O 3aMbIKaHUA PaspbIBaIMCh UMCHHO aBTOMATHUYCCKHUM BBIKJIIOYATCIICM.

Jlisg yBenuueHus: CTpoKa CIIyObl KOHTAKTOB pejie PEKOMEHAYETCsl IIYHTHPOBAThb OOMOTKY
nyckatens RC-nenoukoit: kongencarop 0,1 Mmx®, 630 B nocnenoBarensHo ¢ pe3uctopoM 39 Om,
1 Br.

Bo3moskHbIe BapuaHThl cXeMbl BKIIIOueHus Y 3/] mokazanbl Ha pucyHkax 6-13.
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% 61 = | Ha2
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B2 0B2
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1 HO2
el
A
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N
Hacrpoiiku: | [I.BeIx=pcun

Pucynok 6 - Mcnonb3oBaHue HE3aBUCUMOI'O PACLIEIIUTEINS ISl OpraHUu3aluu
OBICTPOICUCTBYIOIICH 3aITUTHI OT KOPOTKOTO 3aMBbIKAHUS

1

y30-11

<=

Hacrpotiku:

PT100=pa, AtT=na

Pucynok 7 - IloakmatoueHne TepMOAaTYINKOB

-
Myck| ... % &1 -
Myck 14 8o E[
12 e
1
1

Hacrpotiku:

JAB1=nck2 nnu AB2=mck2

Pucynok 8 - [loakmroueHne nepekitouaTesieil ynpasiaeHus IBUTaTeEM

M0 JBYXITPOBOJHOM cCXeme
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o

<~ v3a-11

Hacrpoiiku: | IB 1=nick3, JIB2=ctn3

Pucynok 9 - [loaxitoueHne KHOMOK yIIPaBJIEHUS ABUTATENEM 110 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, JIrB=na, IrT=na

Pucynoxk 10 - 3ammra Hacoca, OCHAIIEHHOTO JaTYUKOM BiaakHOCTH U PTC-tepmonaTunkamu
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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 - YnpapieHnue mycKom ABUTATENS M0 CXEME 3BE34a-TPEYTrOJIbHUK

[Ipu ympaBiaeHUM IBHUTaTeieM TMOJKIIOYCHHBIM IO CXEME 3BE3a-TPEYTrOJbHUK OTCYTCTBHE
Harpy3KH MpH BKIIOUYEHHUH 0OMOTOK TPEYTOJIbBHUKOM CUUTAETCS aBapUIHOM CHUTyaluel U IpUBOIUT K
OTKJIIOYEHHUIO YCTPOMCTBOM MUTaHUs JABUraTens ¢ kKojxoM aeapuu “AB 20”. Dto cmenaHo s
HUCKIIFOYCHHA BO3MOXHOCTHU HpHMOI‘O HyCKa JOABUTATCIIS C O6MOTKaMI/I BKJIFOYCHHBIMU TpeyFO.HBHI/IKOM
MOCJIC IPEPHIBAHUS €TI0 MUTAHUS 110 KaKOW-THOO0 MPUUINHE.
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H31
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HO1
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HO2
A
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Hacrpoiiku: | IB1=Bnpa, AB2=na3zan, C.Beix=Bnpa, J.BeIx=Ha3ana

Pucynok 12 - Ynpasnenue nsurarenem, paboTaiomuM B peBEPCUBHOM PEXHME

YcerpoiictBo 3amuThl aBurarens Y3J[-11 MokeT nmpuMEHSThCS COBMECTHO € YCTpPOHCTBaMU
miaBHoro mycka (YIIII) He wMmeromuMHU COOCTBEHHBIX CPEACTB 3alMTHL. JlaTuWku Toka
pekomenayerca pasmemars Ha Beixoge YIIII. Ecom VIIII mocTtpoeHO Mo cxeme ¢ KOMMyTalHein
TOJBKO ABYX (a3, To HEOOXOAUMO 3a1aTh B HacTpoukax Y3J| yBeTWUYCHHBIN JTOMYyCTUMBIA MEPEKOC
¢azubix TokoB. [1pu padorte YIIII aToro Tumna nepekoc GasHbIX TOKOB MOXKET MpeBbImaTh 50 %.

Jlist ocymecTBiIeHUs KOppeKTHOro 1 6e3omacHoro s YIIIT KoHTpost u30as1Iuu KOHTaKTOoP,
OTKJIIOYAIOLINN JBUraTEIb, HEOOXOAMMO BKIIOUNTH Ha BhIXxoje YIIII Tak, 4yToOBI MCHBITATEILHOE
HarpspKkeHue He MorJio ObITh mogaHo Ha YIIII. Ecou 3170 HEBO3MOXKHO, TO BXOJ KOHTPOJIS HU3OJISIITUN
V3]] pekoMeHayeTcsi OCTaBUTh He NoAKIoueHHBIM. IIpumep npumenenuss Y3/[-11 coBmecTHO ¢
VIIII noka3zan Ha pucyHke 13.
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Hacrpoiiku: | C.Beix=ctn, Jl.BbIX=aBap.

Pucynox 13 - IIpumep cxems! Bkmouenus Y3/[-11 mpu padote coBmectHo ¢ YIIII

1.4.5 @OyHKIUU UHIUKATOPOB M UCMOJIb30BAHUE KJIaBUATYPbI
Nunukatop PABOTA mnoka3biBaeT COCTOSIHUE BBIXOJHOrO pene uzaenus. Ero cpedenwue
HHOOPMHUPYET O TOM, YTO YCTPOMCTBO pa3pemniao BKIOUeHUE HArpy3ku. COCTOSIHHME KOHTAKTOB
BBIXOJHBIX peJie MPU 3TO 3aBUCHUT OT 3aJIaHHBIX HACTpOoeK. MuUraHue MHAUKATOpa MPEIyHpekIaeT O

CKOPOM IIyCKE.
Cseroguon ITPEJIVIIP. curnanusupyer o npel1aBapuilHOM OTKIOHEHUE TOKOB U HAIPSKEHU.

CBedeHune CBETOAMO0/1a IPEKpalaeTcs Ipy BO3BPALLCHUN TApaMETPOB B HOPMY .
Cseroguon ABAPUS saBnsroTca MHAMKATOpaMU aBapUNHBIX CUTyalui. TOYHO ONpENenuTh

BH/I aBAPUHHOMN CUTYyaIlMK MOYKHO TI0 0TOOpakaeMoOMY Ha JucIUIee Koy aBapuu Buma: “AB XX”.
[lepeuens komoB aBapuii npusenéH B Tadmure 1.10.
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Ta6muna 1.10 - Onucanue aBapuiHBIX CUTyalui

N Bpewms ITopor IToBTOpHOE
Kon [IprurHa aBapuHOTO OTKJIOUECHUS
peakuuu | cpabaTbIiBaHUS | BKIIFOUCHUE
AB 10| ITepexoc TokoB (a3 tapd* Inpd* HET
AB 20| OGpbIB ogHOM WK ABYX (a3, XOJOCTOM X0 IBUTaTEIs 1 cex loop* HET
AB 30 Koporkoe SAMBIKATIHE <10 mc 15 x [Hom** HET
(OBICTpOCHCTBYIOMIAS 3AINTA)
AB 31 Teperpyska no oKy tcpo* Icp6* HET
(cpemHeOBICTPOIEHCTBYIOMAS 3aIITNTA)
AB 32| TemnoBas neperpyska ABUraTens to2* 110% na*
AB 40| Hapymienve n3oisiiiia 0OMOTOK JIBUTATEIs ~lcek [0,9...1,3 MOm na*
AB 50| Brixon HanpsKeHHs CETH 32 YCTaHOBJICHHBIE TPAHUIIBI ~1 cex Upor™* na*
AB 51| Hapymrenue nmocieoBaTeIbHOCTH (a3 2,6 cex [IcD* na*
AB 60| O6psiB Tepmonarauka PTC ~0,6 cex cM. TabJ. 2 na*
AB 61| 3ambixanue TepmogaTunka PTC ~0,6 cex cM. Ta0uI. 2 na*
AB 62| Tleperpes aBurarens (o tepmogatauky PTC) ~0,6 cex CM. Tabi. 2 na*
AB 63| O6psiB Tepmomarauka PT100 ~0,6 cex tMaKc na*
AB 64| 3ampikanue repmomarauka PT100 ~0,6 cex tMaKc na*
AB 65| Ileperpes nBurateins (o tepmomatauky PT100) ~0,6 cex tMaKc na*
AB 70| OOpbIB gaT4YMKa BIAXKHOCTH ~0,6 cex cM. Ta0uI. 2 na*
AB 72| Tlonaganue BoJbI B KapTep HAacoca ~0,6 cex cM. TaduI. 2 na*
AB 81| Bremmnsis aBapus Bxon 1 0,1 cex — na*
AB 82| BremHss aBapus Bxon 2 0,1 cex — na*

* HacTpauBaeTcs
**MIHOBEHHOE 3HAUECHUE

[Ipy BKJIIOYEHHH YCTPOMCTBA JUIsI TPOBEPKHM  PabOTOCIIOCOOHOCTH  MPOU3BOIUTCS
KPaTKOBPEMEHHOE BKJIIOYEHHE BCEX CETMEHTOB JUCIUIEs M BCEX MHIUKATOPOB. 3aTeM, IIpH
OTCYTCTBHM aBapHUi, YCTPOMCTBO IEPEXOJUT B PEKUM HHIAUKALKUHU TOKOB M HaIpsDKEHUU. B sToM
peKUME Ha JUCIIIEH MOOYEepENHO BBIBOJATCS 3HAUYEHHUS TOKOB M HanmpsbkeHWH mo ¢asam. Haxumas
kHonky € ¥ P> MOXXHO BBIOpaTh MHAMLUpPYEMbI apamerp (Toku ¢a3z A, B, C; Hanpspkenus ¢az A,
B, C), mpu 5TOM Ha HEKOTOpPOE BpeMsI TOOUEPENHBIN BHIBO/] ITapaMeTpoB mpekpamaercs. [Ipu BeiBojae
Ha 3KpaH 3HauYeHUI TOKOB BbhIOpaHHas (paza obo3HauaeTcs 6ombinoit Oyksoi (A, B, C), a npu BbIBOIE
HarpspKeHUH - Manou (a, b, ¢). [Ipy BOBHUKHOBEHWN aBapUUHOW CHUTYyallud Ha JUCIUICH BBIBOJIUTCS
KOJl aBapuH, HO TOKH U HAIIPSKEHUSI MOKHO IIOCMOTPETH MOJIb3YsICh KHONKamMu € u P>,

[Ipu Haxatun kHOmOK A wim V Ha dKpaH OyAeT BBIBEJEHO MeEHI0. Yepe3 MeEHIo
OCYILIECTBIISETCS IPOCMOTP Pa3JIMYHBIX [TapaMETPOB U 3aJaHME HACTpoeK ycTpoiicTBa. HacTpoiiku u
IapaMeTpsl pa3MEUICHbl B HECKOJIBKHMX NOAMEHIO. IIyHKTBI MEHIO, HCHOJBb3yeMBbIE Ul BXOAAa B
MOJMEHIO 0003HAUYEHBI CUMBOJIOM «-». J{JIsl mMpocMOTpa 3HaYeHUs HACTPOWKH HEOOXOIUMO BHIOPATH
€€ B MEHI0 U HaxaTb KHONKY P>. [t TOro, 4roObl NOJIY4YUTh BO3MOKHOCTb M3MEHSATh HACTPOUKH
YCTPOHCTBA, HEOOXOOUMO MpPENBAPUTEIBHO BBECTH KOA JAocTyna B myHKTe MeHio «Komy». Kon
JOCTyTIa MpeIHAa3HAaYeH [UIsl MPENOTBPAIEHUS CIIy4allHOTO MM HECaHKIMOHMPOBAaHHOTO M3MEHEHUS
HacTpoek. [1o ymonyaHuio (3aBojickas HACTpoWKa), KOJI JUlsl UBMEHEHUS HAacTpoeK — ynciio 4321, ero
MOYKHO CMEHUTh B CEpBUCHOM MEHIO. [[/1s peakTHpoBaHus KaKOM-1100 HACTPOMKU HAJ0 B pEXUME
IIPOCMOTpA 3HAYEHMS] Ha)kKaTh KHOIKY P>, IpU 3TOM HMHIUIUPYEMOE 3HAUYE€HUE WIM €ro 4acTh Ha
JMcIUIee HayuHaeT Muratb. Ecinu  BeIOpaHHBIM NapaMeTp PpeJakTHPYeTCss TMOpaspsAgHo, TO
IIEpEMELLIEHUS Kypcopa MEXKIY paspsaaMu uucia npousoaurcs kHonkamy € u . Knonku A u 'V
UCMONB3YIOTCS ISl YBEJIMYEHUs JTMOO yYMEHBIIEHUS! BBIOPAaHHOM 4YacTH 4HCIAa WIK IJs nepedopa
BO3MOXKHBIX 3HaueHuil B cnucke. COXpaHEHNE yCTaHOBJIEHHOTO 3HAYEHMsI IPOU3BOIUTCS HaKaTHEM
KHOIIKK P> TIpU HAaXOXJICHHWH Kypcopa B KpaiiHed mpaBoil mo3unuu. OTMEHa BBOAA MPOU3BOIUTCS
KHONIKOHM <« IIpU HaXO0KJIEHUH Kypcopa B KpailHel JI€BOM MO3ULIUH.

UYepe3 HECKONBKO CEKyHJ IOCIE IOCIEIHEr0 HakaTWsd Ha KHONKM MUIAaHHE JUCILIES
IIPEKPATUTCS U YCTPOUCTBO BEPHETCS B PEXKUM HHAMKALMKM TOKOB M HanpspkeHuil. IIpum sTom kon
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JOCTyIa aBTOMATUYECKH OOHyNHTCA. ECIM B 3TOT MOMEHT YCTPOHCTBO HAXOAWJIOCh B PEXHUME
peAaKTUPOBAHUS KaKON-JINOO HACTPONKHU, TO HOBOE 3HaYEHHE HE OYJIET COXpaHEHO.

1.4.6 HacTpoiiku 1 mapameTpsl

JlocTynn K HacTpoMKaMm M IapaMerpaM yCTPOMCTBA OPraHHU30BaH B BHUJE HECKOJIBKUX MEHIO
(cm. Tabsmmnpt 1.11-1.16). CoBMECTUMOCTh BO3MOKHBIX HACTPOEK MpuBeacHa B Tadnuie 1.17. MeHto
ABTOMATUYECKHU NEPECTPAUBAIOTCS B 3aBUCMMOCTU OT HACTPOEK YCTPOHCTBA M UMEIOLIEHCS B MAMSITH
ycTpoiicTBa nHpopManun. M3 MEHIO CKpPBIBAIOTCS MYHKTHI HE COACpIKalIue KaKOW-THOO0 IMOIe3HON
uHGOPMAITUU TIPU TEKYIIUX HACTPOUKAX U3EIHUS.

Tabmuma 1.11 - 'maBHOE MEHIO U3AETUA

O6o3HaueHne Onucanue
NHD- WNudopmanus o COCTOSIHUN ABUTATENS MU yCTPOMUCTBA 3aLUTHI (CM. Tadbmuiy 11)
IIpTA- IIpoTokoi aBapuit
IIpTP- [IpoTokon paboThl ABUTATENS
Kon [TyHKT MeHIO /U1l BBOJIa KOJIa 10CTyIa
Yer- MeHnto HacTpoiKu mapaMeTpoB 3antuT (cM. Taduiry 1.13)
DyHk- MeHto HaCTpONKH JOMOTHUTEIBHBIX (PyHKIHI (cM. Tabmuiry 1.14)
Ceps- CepBuCHOE MEHIO, JOCTYITHO TOJBKO MOCIE BBOJA KO/1a AOCTyma (cM. Tadmuity 1.15)
Cas3- MeHI0 HaCTpOMKH MapaMeTpoB CBs3u. (cM. Tabmuy 1.16)
Tabmuma 1.12 - Mento nHbOpMaIuu 0 COCTOSHUY JIBUTATENs U ycTpoiicTa 3amuTsl (MHO-)
O6o3HaueHne Hasznauenue JInana3oH 3HaueHUN
PoT x CocrosiHue nBurarens (padoTaeT WM HET, ONpeaemsieTcs J— na
10 TOKaMm) H — ner
MTY HapaboTka gBuraressi, 4achl 0-99999
Ilcx KosinuecTBO MycKOB BUTATENS 0-99999
10 x CpaOaTbIBaHHE 3alIUTHI OT EpeKoca TOKOB (a3
20 x CpabatpIBaHuE 3aIIUTHI OT 00pbhIBa (ha3 U XOJIOCTOrO X0/1a
30 x CpabaTpIBaHHE 3aIIUTHI OT KOPOTKOTO 3aMbBIKAHHS
31x CpaOaTbIBaHHE 3aLIUTHI OT MEPETPY3KH MO TOKY 1— na
32x CpabaThIBaHUE TEMJIOBOW 3aIIUTHI H— her
40 x CpabaTbIBaHUE 3AIIUTHI 10 COMTPOTUBICHUIO U30JISALIUN
50 x CpabaThIBaHUE 3aIUTHI IO HANPSDHKEHUIO TTUTAHUS
51 x CpabaTpiBaHuEe 3alIUTHl 10 TOCIEAoBaTeIbHOCTH (Da3
MUTAIOIIEH CETH
ATT x CocTtosiHue TepMogaTInKa O — o0OprIB
H — Hopma
IT — neperpen
3 — 3aMbIKaHUE
ATB x CocTtosiHue TepMoaTInKa O — o0OprIB
H — Hopma
Il — neperpeB
t x Temnepatypa asurarens no garauky PT100 -98 — 890C
O — oOprIB
3 — 3aMbIKaHUE
Hr x Harpes nBurarensi, % OoT HOMUHAJIBLHOTO 0-999
ATIIB x B03MOXHOCTE ~ aBTOMAaTM4YECKOI0  IIOBTOPHOIO  ITyCKa A —na
JIIBUTATEIS H—uer
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Bx 12 CocTrosiHue JUCKPETHBIX BXOAOB ‘
Beix 12 CocTosiHuEe TUCKPETHBIX BBIXOJ0B - - Coct. «0»
7]
- Cocr. «1»
TIoOpA* Texyumii mopor cpaGaTbIBaHH 3aIUTHI OT XOJIOCTOTO 0.0 —9999.9
xona uist dasel A, % OT HOMMHAJIBHOTO TOKA JIBUTATENs
IoOpB* Texymuit mopor cpadaThIBaHUS 3aIIUTHI OT XOJIOCTOTO 0.0 —9999.9
xoja ans dasel B, % oT HOMUHAIBHOT'O TOKA JIBUTATEIS
IoopC* Texymuit mopor cpadaThIBaHUS 3aIIUTHI OT XOJIOCTOTO 0.0 —9999.9
xona uist dasel C, % OT HOMHMHAJIBHOTO TOKA JIBUTATEIs

*MYHKTBI MEHIO OTOOPaXKalo0TCsl TOJIBKO B CIIy4ae UCIOJIb30BAHUS KOPPEKIIMH MOpora cpabaTbIiBaHUs
3aILUTBI OT XOJIOCTOr0 X0/1a

B mento IIpTA- BeiBoguTCA nHpopManus o npoucxoausmux aBapusax B Buae NABKK, roe N
— TMOPSAJKOBBI HOMEp aBapuiHOM cuTyalruu B mpoTokosne, KK — kox aBapuitHON cuTyanuw.
Ilocneausss w3 mnpousoweamnx asapuili umeer HoMep (0, Bcero B IIPOTOKOJIE COXPAHAETCS
uHpopmanus O JeciaTH aBapusax. Haxumas KHONKy P> MOXKHO IOCMOTpPETh BpeMs M JaTy
BO3HMKHOBEHUS aBapUWHOW CHUTyallud, TOKM W HanpspKeHHUs 1Mo (a3aM B MOMEHT cpaOaThIBaHUS
3amuThl. [Ipu orcyTcTBUM 3anuceil 06 aBapUHHBIX CUTYalUsAX B IPOTOKOJIE BBIBOAATCS IIPOUYEPKH.

B menrto IIpTP- BhIBOIUMTCS MH(pOpMaIM 0 3ammyckax U octaHoBKax jnsurarens B Buae N Ilck
win N Ctn, e N — mopsiakoBeIi HOMEp 3anucH B mpoTokoiie. [lociaeanee mpousoreaiiee coObITHE
umeer Homep 0, BCero B MPOTOKOJE COXpaHseTcsl MH(GOpMAIMs O JECSITH MyCKax M OCTAaHOBAX
nsuratens. Haxumass kHONKy P> MOXHO MOCMOTpPETh BpeMs M JATy COOBITHS, MaKCUMAJIbHYIO
aMIUTUTYAy TOKa, 3a(MKCHPOBAHHYIO B MOMEHT 3allycka jaBurarens. IIpm oTcyTcTBUM 3amuceid o
pa0oTe ABUraTess B IPOTOKOJIE BEIBOJATCS MIPOUYEPKH.

Ta6muma 1.13 - MeHto HacTpoiiku mapameTpoB 3anuT (Ycr-)

O06o3Ha- Hasznauenue Juamnazon 3HaueHHE 110
YeHue 3HAYCHUI YMOTYaHUIO
1,0-10A 1,0A
In HomunanbsHbIl TOK ABUTATENS 8,4-84A 8,4A
50-500A 50A
ToGp MuHuManbHbIA JOMYCTUMBIN TOK JBUTATENS 1-60% 15%
TIo6pK | KoodduuueHT KOppeKIMH MHUHHMAJIBHOTO JIOMYCTHMOIO -2.0-2.0 0.0
TOK JBWUTAaTeNsl TPU OTKJIOHEHWH HAMpPSDKEHUS CETH OT
HOMHHAJIA
Ix3 Pazpemrenne OBICTPOICHCTBYIOMICH 3aITUTHI na/HeT HET
Icp6 | IMopor samurel OT neperpysku, KpaTHOCTh TOKa 2-10x 10x
tcp6 | 3amepkka cpabaThIBaHMS 3AIIMTHI OT IEPETPY3KH 10-9990 mc. 10mc
to2 Bpewms oTkimroueHust pyu ABYKpaTHOW NMEPErPy3Ke MO TOKY 10-200 cex. 25 cexk.
00p® | HdomycTumoe KoIu4ecTBO 000PBAHHBIX (a3 0-3 0
Inp¢ | HomycTumas pasHOCTh TOKOB 110 (ha3am 1-70% 20%
tnpg | Bpems OTKIOYEHHMsA TIpU  TIPEBBILIEHUM  JOMYCTUMOM 20-2550 mc. 2550 mc.
pPa3HOCTH TOKOB (a3
Ilc® | 3ammTa OT HapyIICHUS TOCIEAOBATEILHOCTH (a3 na/HeT Ia
Ru3zoa | [lopor cpabaTbiBaHus 3alUTBl [0  CONPOTHUBIICHUIO 1,1 MOw; 1,1 MOm
H30JISAIUU 0,55 MOm
trck | 3amepkka BKITIOUCHUS 1-255 cek. 1 cexk.
AIIB | Pa3pemieHne aBTOMaTH4E€CKOTO TIOBTOPHOTO BKJIFOUEHUS Ja/HeT na
-15+10 %; -20+15 %
Unon | Jomyck Ha HaNpsDKEHUS MATAIOIIEH CETH 20415 %;
=25 +20 %;
-30 +25%;
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Tabnuma 1.13 - Mento HacTpoiiku napameTpoB 3amuT (Ycr-). [Ipogomkenne

JITT | Paspemenue 3amur no repmonarunky PTC na/HeT Jia
JITB | Paspemenue 3amur 0o 1aT4uKy BIAKHOCTH na/Her na
Pt100 | Pa3pemenne 3amur o Tepmomarauky PT100 na/Het na
tmakc | [opor 3amuter o neperpey (aatuux PT100) 10-255 200
Tabnuua 1.14 - MeHio HaCTpOHKH AONOTHUTENbHBIX GyHKUINH (PYHK-)
O603Ha- Hasuauenwne Jlnamna3oH 3Ha4YeHUi 3HaueHue Mo
YEHUE YMOITYaHHIO
HET, BHEIHsIA aBapus 1, HET

KOMaH/a MMycK
(mBYXTIpOBOIHAS CXEMA),
KOMaH/a MycK
(TpexmpoBoaHAs cXeMa),
BpalllcHUE BIEPET

JIB1 |Bri6op ¢yHKIMN TEpBOro AUCKPETHOTO BXOAA

JIB2 | Bri6op QpyHKIMM BTOPOro JMCKPETHOTO BXOJa HET, BHEITHSSA aBapus 2, HET
KOMaH/a MycK
(nByxXmpoBoaHas cxema),
KOMaH/1a CTOII
(TpexmpoBoaHAs cXeMa),
BpalleHUE BIEPEN,
JATYUK BIQKHOCTH

C.BbIX |Pexxum paboThl CHIIOBOTO BEIXOAA CTaHJIapTHBIMH, CTaHJIapTHBIN
BKJIFOUCHHME TI0 CXeMe 3Be3/1a,
BpalICHUE BIOEPEL.

JI.BbIX |Pexnm paboTel IONOITHUTENEHOTO BBIXOAA HET, HET
CUTHAJTM3AIIVS aBapHH,
NpEeAYNPEXKICHUE O IMyCKe,
CUTHAJIM3AIMs IePErpy3KH,
TUCTAHITMOHHOE yTIpaBJICHNE
BBIXOJIOM,

BKJIFOUCHHE II0 CXEME
TPEYTOJIHHUIK,

BpalreHle Ha3aj,
yIpaBJicHUE PACHEIUTEIEM

t mpk |3anepKKa Ha NEPEKIIOYEHHE IPU pabOTe BBIXOIOB B 1-30 cek. 10 cexk.
pPEeKHUMaX «3BE3/1a-TPEYTOIBHUKY» H «PEBEPCH
Huxa |Huximmygeckas pabora no rakimepy Ja/HeT HET
t pa6 |IIpomomkuTenbHOCT  pabOTHI  ABUTraTENs — IIpH 1-5940 mun. 1 MuH.
IUKJIMYECKOHN paboTe
tcron |IIpomoKATETLHOCTh TMPOCTOS  IOBUTATENS  TPH 1-5940 muH. 1 mMuH.
IUKITNYECKON paboTe
JIY | /[lucranumoHHOE ynpaBicHHE Jna/Her HET
Bpemsi 00:00-23:59 00:00
Jlata |YcraHoBKa 4yacoB ycTpoiicTBa 01.01-31.12 01.01
T'ox 2000-2099 1970
Tab6muma 1.15 - CepBucnoe mento (CepB-)
O0603HaYCHNE HaznaueHnue Jlnana3oH 3HaUYCHUH
V 0.xx Bepcus mporpaMmer
H.Kox CwMmeHa koza AoCTyIa 0000-9999
coCTT OuncTka NPOTOKONA aBapuidl M NPOTOKONA PabOTHI
JIBUTATEIIs, CTUPAHWE aBAPUMHOW OCHWIIOTPaMMbl U
JTAHHBIX O ITYCKOBOW XapaKTEPHUCTUKE JABUTATEIs
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ABTOH 3amyck aBTOHACTPOUKHU TOKOBBIX 3aIlIUT B

Het/IH - HeT naHHBIX JJIsI

COOTBETCTBHHU C U3MEPEHHOW yCTPOHCTBOM ITyCKOBOM pacuéra
XapaKTepUCTUKON JBUTATENS X.XX.XX - naTa 3amepa
XapaKTEePUCTUKH
YYY% - nonHora gaHHBIX O
IMyCKOBOM
XapaKTePUCTUKH
JIBUTATEIIS
Pacur - BBINIOJIHSAETCS pacyeT
coMTY COpoc cu€Tarka MOTOYacOB
coYCT COpoc BceX HACTPOCK Ha 3aBOJICKKE 3HAUCHUS ™

*BHUMAHMUME! Kon noctyna Oyaer cOpoIeH Ha 3HaYeHUE TI0 YMOJTYaHHUIO.

Ta6muna 1.16 - Mento HacTpoliku napameTpoB cBsizu (CBsi3-)

O06o3Ha- Haznauenne Jnana3on 3HaueHuid | 3HAaYCHHUE IO
YEeHUE YMOJITYAHUIO
Anpec | Anpec Be1omMoro ycrpoictsa nporokona Modbus 1-247 1
Cxop. | Cxopocts 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., OJAUH CTOIOBLIN OHUT;
801 — 8 OUT JaHHEIX, OUT YETHOCTH — HEYET., OJUH CTOIIOBLIN OUT;
8N1.5 — 8 OuT naHHBIX, OUT YETHOCTH — HET, OJAWH CTOIOBBIM OUT pU puéMe, J1Ba CTOTIOBBIX

OwTa mpu nepeaaye.
8N2 — 8 OuT HaHHBIX, OUT YETHOCTH — HET, JIBa CTOIOBBLIX OUTA.
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Tabnuma 1.17 - B3aumo3aBUCUMOCTh U COBMECTUMOCTH HaCTPOCK
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1.4.7 OOmen nanHbIMH TIO UHTEpdeiicy RS-485

Wntepdeiic RS-485 mo3BonsieT cuuThBaTh MHPOPMAIIUIO O COCTOSHUM ABurarens U Y3/, a
TaKXkKe YAAIEHHO U3MEHSTh MapaMeTpbl 3aIluT. J[JIsl 3TOro MOXKET HMCHOJIb30BATHCS MOCTaBiIAeMas ¢
ycrpoiictBoM nporpamma «Y3J[-Cepsuc 11», 1160 mo0bie Ipyrue COBMECTHMBIE MPOTrpaMMHBIE H
annaparHble CpeCTBa.

OOMeH JnaHHBIMM C ycTpoiicTBoM 3amuThl  Y3JI-11 mpowsBoguTcs MO NPOTOKOIY
Modbus-RTU. Ilpu stom yctpoiictBo paboraer B pexume Bemomoro (slave). ITommep:xuBaroTcs
IIMPOKOBEIATeNbHbIE 3anpockl. [IJis BHU3yalbHOM HHOUKAIMM OOMEHA JaHHBIMHM HCIIONB3YeTCs
KpaifHsi4 MpaBasi TOYKa HHAMKATOpPa YCTPOIMCTBA.

Criucok moep>kKUBaeMbIX YCTPOMCTBOM (DYHKIIMH MTPOTOKOJIA MpUBeaeH B Tadmuie 1.18.

Tab6muma 1.18 - [lonnepxxuBaembie GyHKIIMU TpoTokoiaa Modbus.

OyHKIUSA Haumenosanue Omucanue
03 Read Holding Registers | UTeHue TeKyIero 3Ha4eHUs OJTHOTO MJIH HECKOJIbKHX PErHCTPOB
XpaHeHUs
04 Read Input Registers | UTeHne Tekymiero 3Ha4€HUS OJHOTO WM HECKOJIBKUAX BXOJHBIX

peructpoB. B Y3/I-11 dbyaknus 4 momHOCTHIO yOompyeT QyHKIHIO 3
B IIEJIIX 0OecTieueHns OOJbIIeH COBMECTIMOCTH ¢ Benymumu (Master)
YCTPOMCTBAMU Pa3IUYHBIX TIPOU3BOIUTEIICH.

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

16 Write Multiple Registers | 3anuch B HECKOIBKMX TOCIEAOBATEIBHBIX PETUCTPOB XPaHEHUS

23 Read/Write Multiple | 3amich HECKOIBKHX PETUCTPOB M YTEHUE HECKOJIBKUX PETUCTPOB
Registers OJTHHM 3aIIPOCOM

CnucoK TaHHBIX, TOCTYMHBIX 10 MpoTokoiy Modbus, npuBenex B Tabmaumax 1.19-1.25.

Tabnuma 1.19 - Haznauenue peructpoB Modbus. Madopmanust o mogudukanuu ¥Y3]]

Anpec Haznauenue Hoctyn

1 Koadduiment macirabupopanus TokoB: 1 B moaudukarmu 50-500A; 10 B Bepcusix YTCHUE
1,0-10A, 8,4-84A. IlpuMeHsieTcst KO BCEM TOKOBBIM HACTpOWKaM U apaMeTpam

2 |HwxHss rpanuiia quana3oHa HOMUHAIBHBIX TOKOB, amrieps! / ammeps X 10 YTCHHE

3 | BepxHss rpaHMiia AMana3oHa HOMMHAJIbHBIX TOKOB, aMIIephl / aMmepbl X 10 YTCHUE

4 | Bepcus nporpammuoro obecriedenus (mpumep: v0.02 obo3HagaeTCs Kak 2) YTCHUE
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0—0,55MOm, 1 —1,1MOwm

Anpec HazHnauenue Hoctyn
5 HomuHanpHBIN TOK ABUTaTENs, amiepsl / ammepbl X 10 YTeHHE/3aMUCh*
6 MUHMMaJIEHO AOMYCTHMBINA TOK ABHUTATENsA, % OT HOMHHAJIHHOTO YTeHHE/3auch ™
7 [lopor cpabaTbIBaHuUs 3aIIUTHI OT MEPErPY3KH, KPATHOCTh TOKA YTeHHE/3amuch ™
8 [Topor oTKIIFOYEHMS 110 TIEPEKOCY TOKOB dha3, %o YTCHUE/3aMmuch™*
9 BpewMsi oTkiIoueHHS TpH ABYKPATHOW MEperpy3Ke, CeKYHIbI YTeHKe/3ammch*
10 | 3ageprkka BKIIOYCHUS, CEKYH]IBI YTeHHE/3aMUCh*
11 ABTOMaTHYECKOE MOBTOPHOE BKJIIOUEHHE: 1 - ma, 0 - HeT YTeHHEe/3amuch ™
12 | [IpoBepka nocieaoBaTedbHOCTU (a3 nuTaromei cetu: 1 - aa, 0 - HeT YTeHHE/3auch ™
13 Paspemenne ObicTpoAeHCTBYIOIIEH TOKOBOM 3auThL: | - 1a, 0 - HeT YTeHHE/3amuch ™
14 | Bpems peakiuu 3aIIUTHl OT MTEPETPYy3KH 110 TOKY, MIJUTHCEKYHIBI. 3HAUYCHNE YTeHHE/3aMuch*
Bcerna kpatHo 10, mpu 3armmcu HeKpaTHBIX 3HAYEHHH MPOUCXOANT OKPYTIICHHE B
CTOPOHY YMEHBLICHUSI.
15 | Jlonmyctumoe koyimdecTBO 00opBaHHbBIX (a3, 0-3 YTCHHE/3aMmUCh™*
16 | Pa3pemenne 3amutsl mo Tepmonatauky PTC: 1 - ma, 0 - HeT YTeHHE/3aMUCh*
17 | Pa3pemienne 3amuThl IO JaTYMKY BIaxHOCTH: 1 - ma, 0 - HeT YTeHHE/3aMUCh*
18 | Pa3pemenue 3amutsl o TepMoaatyuky PT100: 1 - ga, O - Her YTeHHE/3auCh ™
19 | [opor cpabatbiBanus 3amuThl 1o Tepmogatuuky PT100, °C YTeHHE/3aMuch ™
20 | Jonyck Ha HampspbkeHwe mutarommx ¢as: 0 - munyc 15 +10%, 1 - munyc 20 | urenne/3anuch™®
+15%, 2 - munyc 25 +20%, 3 - munyc 30 +25%
21 Paspemienne nukanueckor padboThl mo Taiimepy: ga=1, Her=0 YTeHHE/3amuch ™
22 | IIpogomKuTenbHOCTE PadOTHl ABUTATENs PH paboTe B LHUKIMYECKOM PEXHME, | UTCHHE/3aluch™
MUHYTBI
23 | [IpomomKHUTEILHOCT MTPOCTOS JIBUTATENS IPH Pa0OTe B IUKIUYECKOM PEXKHME, | YTCHHE/3amuch™
MUHYTHI
24 | Boibop ¢ynkuun Bxogal: 0 — net, 1 — BHemHAs aBapusil, 2 — myck YTeHHE/3anch ™
(ABYXIIPOBOIHOE YIIPABIICHKE), 3 — IMYCK (TPEXIPOBOIHOE YIIPABICHHUE),
4 — BpareHue BOepé
25 | Boibop ¢ynkuun Bxoga2: 0 — HeT, 1 — BHeIIHAA aBapusi2, 2 — MyCK YTeHHE/3auch ™
(IByXIpoBOAHOE ympaBiieHHE), 3 — CTOI (TPEXMPOBOIHOE YIIPABJICHHUE),
4 — BpameHue Ha3aj, 5 — JaTYHK BIAXKHOCTH
26 | BeiOop ¢yHKIME cHI0BOro Bhixoza: 0 - cTaHIapTHBIH, 1 - 3Be3/1a, 2 - BpalllcHHe | YTCHHE/3aluch™
BHEPEN
27 | Boibop ¢pyHKUME JONOTHUTENBEHOTO BhIXoAa: O - HeT, | - CUTHaIM3ausl aBapuy, | YTEHHE/3amuch™
2 - IpeayTpekIeHre o IycKe, 3 - mpenaBapuitHas CUTHAIM3aws, 4 -
JTUCTAHIIMOHHO YIPABIISIEMBINA BBIXOI, 5 - TPEYTOIBHUK, 6 - BpallleHre Ha3asl,
7 - ynpaBiieHHE paclenuTeneM
28 | 3amepxka MEPEKITIOUCHHS npu yHpaBJICHUH NEPEKITIOUCHUEM | YTCHHE/3anch™
3BE31a-TPEYTOJIBHUK U PEBEPCOM, CEKYHIBI
29 | Pa3pemenne mucTaHITMOHHOTO ypasieHus: 1 - na, 0 - HeT YTeHHE/3aMuCh*
30 | Bpewmst OTKJIIOUEHHS IPU NPEBBILICHUH JOITyCTUMOM pa3HOCTH TOKOB (a3 YTeHHE/3amucCh ™
190 | KosdhdunueHnt xoppekiyum MHHAMAIBHO AomycTuMoro Toka x10: munyc 20 - | yreHue/3amuch™®
+20
191 | Beibop nopora cpabaThIBaHUS 3AIMHUTHI [10 COIMPOTHBICHHIO H30JISIHH: YTeHHE/3aMuch *

*HacTpoiiku, 3anicanible 0e3 mpenBapruTeNbHOM 3aMucH KOAa AOCTYTa B PerucTp 32, AEHCTBYIOT TOJIBKO 10
BBIKJIFOUEHUS NUTaHus. [Ipu clieayroleM BKIIIOUCHHH YCTPOMCTBa OYAyT 3arpy KeHbl CTapbie HacTpoiiku. Ko
JOCTYTIa COBMAJAET C KOIOM JUIsl U3MEHEHUS HACTPOEK uepe3 MeHI0. KoJl aBTOMaTHUeCKy CTHUpAETCs IOciie
oTlepalyHy 3aluCcH JaHHBIX.
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Tab6muma 1.21 - Haznauenue peructpoB Modbus. Coctostaue Y3/ u aurarens

Anpec Hasnauenue Hoctyn
31 JucranimonHnoro ympasienue npurarenem: 0 - crom, 1 - myck/BpaileHHE | YTCHHE/3aIlUCh
BIIepén, 2 - BpareHne Ha3aa

32 Ko goctyna mjist coxpaHeHus] HACTPOESK B YHEPTrOHE3aBUCHUMOMN TaMSsTH YTEHHE/3aIINCh

33 Harpes aBurarens no TemioBoi Mojenu, % OT JOMYCTUMOr0 HOMUHAJILHOTO YTCHUEC

34 Kop tekymiett aBapun. Ecu aBapwuii Het - 0, eciii HECKOJBKO - KOJI Haubosee YTEHHE
CEpbE3HOM.

35 ®djrar BO3MOXKHOCTH aBTOMaTHIECKOTO TIOBTOPHOTO Imycka: 1 - na, 0 - HeT YTEHHUE

36 | Cocrosiaue Bxo0B (6ut 0 - BX0# 1, 6uT 1 - BX0 2) YTCHUE

37 Coctosiaue BoIx010B (0uT 0 - CHUII0BOH BBIXOJ, OUT 1 - JOMOTHUTEIBHBINA BBIXO/I, YTEeHHUE/3AMNUCH

our 15 - 0000mEHHOE COCTOSIHUE BBIXOJIOB: | - Harpy3ka BKJIO4eHa, O -
Harpyska BBIKITIOYEHA), BOBMOXKHO 3aJJaHUE COCTOSHHUS JIOT. BBIXOJIa, €CITH TO

paspemeHo
38 JlBurarens pabotaer: ga=1, Her=0 YTEHHUE
39 | Cocrosiaue Tepmoaatunka: 0-o0peIB, 1- HOpMa, 2-nieperpeB, 3-3aMbIKaHHE YTEHHE
40 | CoctosiHue naTamka BiIakHOCTH: 0-00pwIB, 1- HOpMa, 2-Bonia YTCHUE
41 Temneparypa npuratens no gatauky PT100, °C. -99 - 3ampikanne, 999 - 06psiB YTCHUE
42 Toxk ¢a3sl A, amnepsl / amnepsl X 10 YTCHUE
43 Toxk ¢a3el B, amneps / ammepst x 10 YTCHUE
44 | Toxk ¢azel C, amnepsl / amnepsl X 10 YTCHUE
45 Hampsoxenue ¢daspl A, BOJBTHI YTCHUE
46 | Hanpspkernue dha3pl B, BOIBTHI YTCHUE
47 | Hanpsoxenue ¢aspl C, BOTBTHI YTCHUE
48 Texymiee Bpems B hopmate UNIX, Gaiiter 0 u 1 YTCHHE/3aMuCh *
49 | Texymee Bpemsi, 6aiThl 2 11 3 YTCHHE/3aMUCh *

*3anuck OJIOKUPYETCS, €CJIM MPEABAPUTEIIHFHO HE 3aicaH KO IOCTyIa B peructp 32.
Tabmuma 1.22 - Haznauenue peructpoB Modbus. [IpoTokon aBapuii

Anpec Haznagyenue Hoctyn
50 Aapusi0 - xon; 3anuch ) - OYMCTKA TPOTOKOJIA YTEHNE/3aUCh *
51 Asapus0 - Bpemst, 6aiiTsl 0 1 1; 3anuch 0 - ouncTKa MPOTOKOJIA YTEHHUE/3aMUCh*
52 ABapus( - Bpems, 6aiiTe! 2 u 3; 3armmch () - 09MCTKA MPOTOKOJIA YTCHHE/3aMUCh *
53 ABapusi0 - Tok ¢a3el A B MOMEHT cpaOaThIBaHHUs 3aIllMThI, aMIICPhl / aMIIepPhl | YTCHHE/3aMUCh*
x10, neiicTByromiee 3HaUeHue; 3anuch 0 - OUKMCTKA MPOTOKOJIA
54 Asapusi( - Tok ¢azel B B MOMEHT cpabaThIBaHUS 3aIMTHI, aMIIEPhl / aMIEPhI | YTCHUE/3aMnCh *
x10, neficTByrolee 3HaueHNUE; 3amuch () - 09MCTKA MPOTOKOJIA
55 ABapusi0 - Tok ¢a3zpl C B MOMEHT cpabaThIBaHUS 3allMThI, aMIIEpPhbl / aMIEpPhl | YTCHHE/3aMUCh*
x10, neiicTByromiee 3Ha4eHue; 3anuch 0 - oUKHCTKa MPOTOKOJIA
56 Apapus( - HampspkeHue (asbl A B MOMEHT CpabaThIBaHMS 3aIHUTHI, BOJBTHI, | YTCHUE/3AMMUCH *
JeficTByIOIIee 3HaueHne; 3auch O - 0OUMCTKa MPOTOKONIA
57 ABapus( - HanpsbkeHue ¢asel B B MOMEHT cpaOaThIBaHUs 3alUTHI, BOJIBTHI, | YTCHHE/3aMUCH™*
JelicTByIolIee 3HaueHne; 3anuch 0 - OUUCTKa IPOTOKOJIA
58 ABapus( - Hanpsokenue ¢assl C B MOMEHT cpaOaThIBaHMs 3alUTHI, BOJIBTHI, | YTEHUE/3AMUCH*
JeficTByIOIIee 3HaUeHne; 3auch 0 - 0OUnCTKa MPOTOKONIA
59-67 | Aapusl YTCHHE/3aMUCh *
68-76 | ABapus2 YTCHHE/3aMuCh *
77-85 | ABapus3 YTCHHE/3aMuch *
86-94 | ABapusd YTCHHE/3aMuch *
95-103 | ABapus5 YTCHHE/3aMUCh *
104-112 | ABapus6 YTCHHE/3aMUCh *
113-121 | ABapusa? YTEeHHE/3aMUch *
122-130 | ABapuss8 YTEeHHUE/3aMUCh*
131-139 | ABapus9 YTCHHE/3aMUCh *

*3anuce OJIOKHPYETCS, €CJIM MPEABAPUTEIIHFHO HE 3aicaH KO IOCTyIa B peructp 32.
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Ta6muna 1.23 - Haznauenue peructpoB Modbus. [IpoTokon paboter qurarens™®

Y3/[-11 Pykosoocmeo no sxcniyamayuu

Anpec Haznauenue Hoctyn
140 Co6witre( - kox (1 - ocTaHOBKa, 2 - MycK); 3anmuch () - 09nCTKA MPOTOKOJIa YTeHHE/3amuch™**
141 CoObitne( - Bpems, Oaittel 0 1 1; 3anuck 0 - 0UMCTKA IPOTOKOTIA YyTeHue/3anuce**
142 CoObiTue( - Bpems, Oaittel 2 1 3; 3anuck 0 - 0UMCTKA IPOTOKOJIA YyTeHue/3anuce**
143-145 | CobbiTnel YyTeHue/3anuch**
146-148 | CoObITne2 YyTeHue/3anuch**
149-151 | CobbiTHe3 YyTeHue/3anuch**
152-154 | CobObiTHE4 YTeHHE/3amuch ™ *
155-157 | CoObiTneS yTeHue/3anuce**
158-160 | CobObITHE6 YyTeHue/3anuce**
161-163 | CobObITne? YyTeHue/3anuch**
164-166 | CobbiTned YyTeHue/3anmuce**
167-169 | CobpiTne9 YyTeHue/3anuce**
170 HapaboTka geuratens, yacel; 3anuck 0 - cOpoc cu€Tunka HapaOOTKH YyTeHue/3anmuce**
171 KoaunuecTBo myckoB asurarens, 6aitel 0 u 1; 3amuck 0 - cOpoc cuérunka YTeHHE/3amuch**
MTyCKOB
172 KonmuecTBo myckoB aBuratens, 6aithl 2 u 3; 3amuck 0 - cOpoc cuérunka YTEHHE/3aMmuCh **
YCKOB
173 ®jraru cpabaThIBaHUS 3aITAT YTCHUE
out 0 — ToKOBas 3ammuTa, OsicTponeticTByromas (AB 30)
out 1 — TokoBas 3auura, cpegHeOpicTpoaeiicTByomas (AB 31)
OuT 2 — TOKOBas 3aIuTa, TeIuIoBas Moaenb (AB 32)
OuT 3 — TOKOBas 3all[1Ta, X0JIOCTOH X011 U 00psIB (a3 (AB 20)
out 4 — TokoBas 3auura, nepekoc daz (AB 10)
OUT 5 — KOHTPOJIb HanpsbKeHUH nuTatomel cetu (AB 50)
out 6 — xoHTpOob H3oisun (AB 40)
OoutT 7 — HeBepHas IOoCjeI0BaTeIbHOCTE (a3 (AB 51)
out 8 — neperpes 1o aatunky PTC (AB 62)
OuT 9 — maTYuK BIAXHOCTH, BoAa (AB 72)
out 10 — o6pe1B matanka PT100 (AB 63)
out 11 — 3ambikanue natauka PT100 (AB 64)
out 12 — nmeperpes no natunky PT100 (AB 65)
out 13 — tepmomaruuk PTC, 3ambikanue (AB 61)
out 14 — tepmonatuuk PTC, o6peiB (AB 60)
out 15 — maTumk BnaxkHoctH, o0peIB (AB 70)
174 ®jraru cpabaThIBAaHUS 3aITUAT YTCHUE
out 0 — BHemH:A aBapus Bxon 1 (AB 81)
out 1 — BHemHss aBapus Bxox 2 (AB 82)
180  |CoObiTne( - MakcuMalibHasi aMIUTUTYAa TOKa IIPH ITycKe, aMmIepbl /amneps X 10 YTCHUE
181 (CobGbiTuel - MakcuMajbHasi aMIUIMTY1a TOKA IIPH ITyCKe, aMiepbl /ammeps X 10 YTCHUE
182  (CoObiTHe2 - MakcuMajIbHasi aMIUIMTY1a TOKA IPH ITyCKe, aMiepbl /aMmeps X 10 YTCHUE
183  (CobObiTHe3 - MakcuMajIbHasi aMIUIMTY1a TOKA IIPH MyCKe, aMiepbl /aMmepsl X10 YTCHUE
184  |CoObiTne4 - MakcuMasibHasi aMIUTUTYAa TOKa IPH ITycKe, aMmIepbl /amnepst X 10 YTCHUE
185  |CoObiTHeS - MakcuMasibHasi aMIUTUTYAa TOKa IPH ITycKe, aMmIiepbl /amneps X 10 YTCHUE
186  (CoObiTHEe6 - MakcHMajbHasi aMIUIMTY1a TOKA IIPH MTyCKe, aMiepbl /amMmeps X 10 YTCHUE
187  (CobbiTHe7 - MakcuMajbHasi aMIUIMTY1a TOKA IPH ITyCKe, aMIepbl /aMmeps X 10 YTCHUE
188  (CoObiTHe8 - MakcuMajbHasi aMIUIMTY1a TOKA IPH IyCKe, aMiepbl /aMmeps X 10 YTCHUE
189  |CoObiTneY - MakcuMalibHasi aMIUTUTYAa TOKa IPH ITycKe, aMmIiepbl /amneps X 10 YTCHUE

* B mpoTokoie puxkcupyercs paktuyeckast paboTa IBUTATENS MO IAHHBIM TOKOBBIX JaTYHKOB.

**3amuch OJOKUPYETCs, €CIIM MPEBApUTENFHO HE 3alMCaH KOJ I0CTyNa B peructp 32.
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Tabnuua 1.24 - Haznauenue peructpoB Modbus. ITyckoBas xapakTepucTuka u o01acTb pabodnx
PEKMMOB IBUTATEIIS

I'CIIK.468263.154 PO

Anpec Hasznauenwne Hoctym

199 |CocrostHue aBTOHACTpOIKHU: O - HE BBINOIHAETCS, 1 - BBINONHSETCS, 2 - 3aBEpIICHA. gyreHue/

3anmch 1 - 3aIyCK aBTOHACTPOMKH 3alTUT MO JaHHBIM ITyCKOBOM XapaKTEPUCTHKH. 3ammuch*
200 |HMumukatop mporiecca H3MEPEHHS MMyCKOBOM XapaKTepucTukH, ot 0 10 65535; YTCHUE

0 - JlanHbIX HET, 65535 - n3Mepenue 3aBepiieHo. Bo BpeMsi aBTOHACTpONKH -

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

3aBepireHa Ha 0%, 65535 - aBronactpoiika 3aBepuieHa Ha 100%.
201 |Bpems 3anucu MyCKOBOM XapakTepHCTUKH, OaiThl 0 1 1 YTCHUE
202 |Bpewms 3anucH MyCKOBOM XapaKTEPUCTUKH, OalThl 2 1 3 YTCHUE
203 |HoMuHanbHBIM TOK ABUraTessl IPH KOTOPOM ObLIA 3aMCaHa XapaKTePUCTHKA, YTEeHHUE

amnepsl / amnepsl X 10
204 |WHmukaTop MOTHOTHI 3alTMCAHHBIX JaHHBIX, OT 0 10 65535; 0 - lanHbIX HeT, 65535 YTEHHE

- 3allMCaHHasl XapakTeprcTHKa Oblla H3MepeHa MOTHOCTHIO
205 | AnuTenbHOCTH HEMPEPBIBHOTO MpoTekanus Toka meHee 0,1*Iu; eaunuia -10 mc. YTCHUE
206 | InmuTenbHOCTh HEMpPEepHIBHOTO NMpoTeKaHus Toka MeHee 0,2*[H; equamma -10 Mc. YTCHUE
207 | lnutenbHOCTh HeMpephIBHOTO NMpoTeKaHus Toka MeHee 0,3*[H; equamma -10 Mmc. YTCHUE
208 | AnuTenbHOCTh HEMPEPBIBHOTO MpoTeKanus Toka meHee 0,4*1u; eaununa -10 mc. YTCHUE
209 | AnuTenbHOCTH HEMPEPHIBHOTO MpoTeKaHus Toka MeHee 0,5%*Iu; eaunuia -10 mc. YTCHUE
210 | AnuTenbHOCTH HEMPEPHIBHOTO MpoTeKanus Toka meHee 0,6*1u; eaunuia -10 mc. YTCHUE
211 | JInuTenbHOCTh HEMpPEepHIBHOTO MpoTeKaHus Toka MeHee 0,7*1H; equamma -10 mc. YTCHUE
212 | InmuTenbHOCTh HEMpephIBHOTO NMpoTeKaHus Toka MeHee 0,8*IH; equamma -10 Mmc. YTCHUE
213 | AnuTenbHOCTH HEMPEPHIBHOTO MpOoTeKanus Toka MeHee 0,9*1u; eaunuia -10 mc. YTCHUE
214 | AnuTenbHOCTH HEMPEPBIBHOTO MpOoTeKanus Toka MeHee 1,0*1n; eaunuia -10 mc. YTCHUE
215 | lnutenbHOCTh HEMPEepHIBHOTO MpoTeKaHus Toka 6onee 1,0*1H; enuanma -10 mc. YTCHUE
216 | lmuTenbHOCTH HEMPEPBIBHOTO MPOTEeKaHus Toka 6onee 1,12*[H; emuauta -10 mc. YTCHUE
217 | lnutenbHOCTh HEMPEpPBIBHOTO MPOTEeKaHus Toka 6onee 1,26*1H; emuauta -10 mc. YTCHUE
218 | AnuTenbHOCTH HEMPEPHIBHOTO MpoTeKanus Toka oonee 1,41*1n; equnanna -10 mc. YTCHUE
219 | AnuTenbHOCTH HEMPEPBIBHOTO MpOoTeKaHus Toka bonee 1,58*1H; equnanna -10 mc. YTCHUE
220 | lnmuTenbHOCTh HEMPEPHIBHOTO MPOTEeKaHus ToKa 6onee 1,77*1H; emuauta -10 mc. YTCHUE
221 | lnuTenbHOCTh HEMPEPBIBHOTO NMpOTeKaHus Toka 6onee 1,98*1H; emuauta -10 mc. YTCHUE
222 | JmuTenbHOCTh HEMPEPBIBHOTO MPOTEKaHUs ToKa 6onee 2,22*[H; enuauta -10 mc. YTCHUE
223 | AnuTenbHOCTh HEMPEPHIBHOTO MpOTeKaHus Toka Oonee 2,49*1n; equnanna -10 mc. YTCHUE
224 | AnuTenbHOCTh HEMPEPHIBHOTO MPOTeKaHus Toka bomnee 2,79*1n; equnanna -10 mc. YTCHUE
225 | lmuTenbHOCTh HEMpPEepBIBHOTO MPOTEeKaHus Toka 6onee 3,13 *[H; emuauta -10 mc. YTCHUE
226 | lmuTenbHOCTH HEMPEPBIBHOTO MPOTEeKaHus Toka 6onee 3,51 *[H; enuauta -10 mc. YTCHUE
227 | AnuTenbHOCTH HEMPEPHIBHOTO MpOTeKaHus Toka Oomnee 3,94*1n; equnanna -10 mc. YTCHUE
228 | AnuTenbHOCTH HEMPEPHIBHOTO MpoTeKaHus Toka bomnee 4,41*1n; equanna -10 mc. YTCHUE
229 | AnuTenbHOCTH HEMPEPHIBHOTO MPOTeKaHus Toka Oomnee 4,95*11; equnanna -10 Mc. YTCHUE
230 | lnmuTenbHOCTh HEMPEPBIBHOTO MPOTEKaHUs TOKa 6onee 5,54*[H; emunuta -10 mc. YTCHUE
231 | lnmuTenbHOCTh HEMPEPBIBHOTO MPOTEKaHUs ToKa 6onee 6,22*[H; emuauta -10 mc. YTCHUE
232 | AnuTenbHOCTH HEMPEPHIBHOTO MPOTeKaHus Toka Oomnee 6,97*1H; equnanna -10 mc. YTCHUE
233 | AnuTenbHOCTH HEMPEPHIBHOTO MpOTeKaHus Toka bomnee 7,81*1n; enqunnna -10 Mc. YTCHUE
234 | AnuTenbHOCTH HEMPEPHIBHOTO MpOTeKaHus Toka Oomnee 8,75*1H; equnanna -10 Mc. YTCHUE
235 | lnmuTenbHOCTh HEMpPEepBIBHOTO MPOTEeKaHus Toka 6onee 9,81*1H; emunuta -10 mc. YTCHUE
236 | lnutenbHOCTH HempephIBHOTO MpoTekanus Toka 6onee 11,00*[1; equamma -10 mc. YTCHUE

*3amuch OIOKUpYyeTCs, €CIU MPEIBAPUTEIBHO HE 3alIUCaH KO/ JOCTyIa B peructp 32.
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Tabmuua 1.25 - Hasnauenwe peructpoB Modbus. OcmmwiiorpamMmma MOCIEIHETO aBapHIHOTO
OTKJIIOYCHUS IBUTATEIS

Anpec Ha3nauenue Hoctyn
301 Bpems okoHuaHus 3amucu ocuuutorpaMmel, 6aiTel 0 u 1; 3amuce 0 - ouncTka YTEHUE
MTPOTOKOII
302 BpeMmst okoHIaHMS 3aITMCH OCIIIIIOTPaMMBI, 0aiTel 2 1 3; 3amuck 0 - ouncTka YTCHUE
MIPOTOKOJIA
303 Kon aBapun, K KOTOpOH OTHOCUTCSL COXpaHEHHAs! B NAMSTH OCHMIIOrpaMMa. YTEHHUE
304 KoadduireHt TokoB, amrep Ha eAUHUIY X 256 YTCHUE
305 KoadduimeHt HanpsHKeHMA, BOJLT Ha SAMHMLLY X 256 YTCHUE
306-369 | Orcuéthl Toka da3er A** YTCHUE
370-433 | Orcuérhl Toka da3el B** YTCHUE
434-499 | Orcuétsl ToKa dazpl C** YTEHUE
498-561 | OrcuéTel HanpshKeHUS dazpr A** YTCHUE
562-625 | OrcuéTsl HanpspKeHUS ¢azpr B** YTCHUE
626-689 | OtcuéTel HanpsbkeHus ¢azpr C** YTEHUE

* OcruutorpaMMbl (GPUKCUPYIOTCS I7Is1 aBapuil, CBSI3aHHBIX C OTKJIOHEHHEM OT HOPMbI HaNpsHKEHUH
ceTH 1 (a3HbIX TOKOB, a TAK)KE JUIS BHEIITHUX aBapuil.

** Yacrora auckperusanuu 2,4 kl'1, 6onpiiemMy aapecy peructpa COOTBETCTBYET Oosiee MO3IHUM
MOMEHT BPEMEHHU.

1.5 MapkupoBka u IIoMONPOBAHKE

1.5.1

Ha nuneBoit moBEpXHOCTH KOPILYyCa HAHECEHBI:

YCIIOBHOE 0003HAUCHUE H3CITUS;

YCIOBHOE 0003HAUCHNUE MHIMKATOPOB M OPTaHOB YITPABJICHUS,
HyMepalus U yCJIOBHOE 0003HAaYEHUE BBIBOJIOB Pa3bEMOB;
TOBAPHBIN 3HAK (PUPMBI-U3TOTOBUTEIS.

1.5.2 Ha HmxHel cTopoHe KopItyca ObITh HAaHECEHBI:

1.53
1.54

30

HauMEHOBaHWEe W (W) 0003HAUYCHHWE HHU3KOBOJBTHOTO 00OpYyJOBaHMs (THII, Mapka,
MOJIETIb);

OCHOBHBIE ITapaMeTphl U XapaKTEPUCTUKH U3AENUs, BIUAIOIINE HA ero 0€30MacHOCTh;
HAaUMEHOBAHHE U TOBAPHBIN 3HAK U3TOTOBUTEIIS;

HaMMEHOBAHME CTPAHBbI, i€ U3TOTOBJIEHO HU3KOBOJILTHOE 000PYAOBAHNUE;

MOPSITKOBBII HOMED U3/ICTIHS;

MECSII ¥ TOJ1 BBIITYCKa,

HaMpsDKEHUE TUTAHMS, YaCTOTa MUTAOIIEH CeTH U OTpebiisieMasi MOIHOCTb;

€IMHBII 3HAaK OOpalleHHus NPOAYKIMH Ha PBIHKE TOCYJapCTB-WwIEHOB TaMOKEHHOTO
COI03a;

CalT MpeAnpusTUS U3TOTOBUTEIIS.

MapkupoBKa yCTOHUYMBA K BJIare U CIUPTO-OCH3NHOBOM CMECH.

[TnomOupoBaHue OCYIIECTBIAETCS 0 OOKOBBIM MOBEPXHOCTSIM KOpITyCa.
[T1oMOMpOBOYHBIE HAKIJICHKH BBIMOJHEHBI U3 CHEIMAIBHOTO MarepHalla, WCKIIOYaIoIIero
IIOBTOPHOE IPUKJICUBAHUE.
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1.6 VYmakoBka

1.6.1 W3nenus moMemaroTcs B 4€XO0J U3 MOJIMMEPHON MJIEHKH, a 3aTEM yIaKOBBIBAIOTCS B UH]IU-
BUIyaJIbHYIO TPAHCIOPTHYIO Tapy.

1.6.2 Ecnu umeroTcs 3a30pbl MKy H3/AEIHEM U YIIaKOBKOH, CIIOCOOCTBYIOIINE CMELICHUIO U3-
JIeNUsl IPU TPAHCIIOPTHPOBKE, TO U3/IEJINE C COOTBETCTBYIOIIEH CTOPOHBI IPOKJIAAbIBACTCSA
ro()pOKapTOHOM HJIM TIEHOIIACTOM ISl yCTPAHEHUS 3TUX 3a30POB.

1.6.3 Ilpu HEOOXOIUMOCTH U3/ICTUS B MHIUBUIYATHHOM TPAHCIIOPTHON Tape YIaKOBBIBAIOTCS B
TPYIIIOBYIO TPAHCIIOPTHYIO Tapy.

1.6.4 DOxkcrutyaranmoHHasi JOKYMEHTAIMS TOMEIIAETCS] B YEX0JI U3 TTOJIMMEPHOM TIJICHKHU U yKJIa-
JBIBAETCA B TPAHCIIOPTHYIO Tapy COBMECTHO C U3IEIUAMU.

1.6.5 Ha TpaHncnopTHO# Tape HAaHECEHBI ClIeAyIoNe MaHunyJisiuonHble 3Haku: BEPEUDb OT
BJIATU, BEPX, OCTOPOXHO XPVYIIKOE.

1.6.6 Ha xaxnyro MHIAUBUAYAJIbHYIO TPAHCIIOPTHYIO TaApy HAHECEHBI:
|  HaAaMMCHOBAHHEC U3TOTOBUTECIIA U €TI0 TOBapHBIﬁ 3HAaK;
" HauMEHOBaHUE U 0003HAYEHUE HU3KOBOJIBTHOTO 00OPYI0BAHMSL.

1.6.7 Ha xaxnoe MECTO TPaHCIIOPTHOM Tapbl HAKIEUBAETCS YIIAKOBOUHBIN JIMCT, COAEPIKALIUI
CIIEYIOIINE CBEICHMUS:
® HAMMEHOBAaHMUE U KOOPAMHATHI IPEANPUATUSI-U3TOTOBUTEILS;
® HauMEHOBaHHE NOTPEOUTENS;
® HauMEHOBaHHE U 0003HAYEHHE HU3KOBOJIBTHOTO 000PYIOBAHHUS;
®  KOJIMYECTBO YNAKOBAHHBIX COCTABHBIX YaCTEH;
® ATy yIAKOBKU;
=  (paMumnus nMIA, OTBETCTBEHHOI'O 32 YIAKOBKY.

1.6.8 Tlepen ynmakoBKO¥ HEOOXOIUMO TPOBEPUTH KOMILIEKTHOCTb.
1.6.9 Ilpu pacmakoBBIBAHHMHM HEOOXOIUMO COXPAHATh TPAHCHOPTHYIO Tapy JJIsl IOBTOPHOTO UC-
NI0JIb30BaHUS NIPU XPaHEHUH U3EIIHS.

2  Hcnonap3oBaHUE IO HA3HAYEHHIO

2.1 OkcIulyaTalMOHHBIE OIPAaHUYECHHUS

B Bo3ayxe He NOMKHO OBITH KHCIOTHBIX, LIEJOYHBIX U JPYTHMX arpecCUBHBIX NpUMEced U
TOKOIIPOBOIALIEH IIBLIN.

B Tabmume 2.1 mpuBeneHBI MapaMeTpbl SKCIUTyaTallMd W3AENusi, HECOONMIOMEHUE KOTOPBIX
MOXET MPUBECTH K BBIXOAY U3/ICIUS U3 CTPOSL.

Tabnuma 2.1 - DkcruryaTaliioHHbIE OTpaHHYCHHS

HaunmeHoBanue napamerpa 3HayeHue
Hamnpsbxenne nuTanus u3aenus 85-265 B
MakcumanbHO JOMYCTUMOE HANPSHKEHUE TIEPEMEHHOI0 TOKa Ha KieMMax 380 B
penerHbpIX BBIX010B (34-36, 40-42)
MakcuMaIbHO JOITYCTUMBIHA IMEPEMEHHBIA TOK MeX Ay KireMMamu 34-36, 40-42 10 A
HomycTtuMas 0THOCHUTENbHAS BIAXKHOCTh BO3/lyXa He 6omee 90% 6e3

KOHJICHCAITUH

Juana3oH pabouux Temmeparyp Munyc 40 °C - mmoc 55 °C

2.2 MoHTax yCTpOMCTBa, BBEJCHHUE B HKCILTYaTALIHIO.
BHUMAHMUME! BCE PABOTHBI 110 YCTAHOBKE U IHOJAKJJIIOYEHUIO U3JAEJIUA
JOJIKHBI OCYIECTBJIATBCA B OBECTOYEHHOM HIKA®Y.
BBog yctpoiicTBa B paboTy MPOU3BOAUTCS CIEAYIOIIMM 00pa3oM:

1. TIpousBecTu BHEMHUI ocMOTp u3aenus. Kopmyc u3genust 1ommkeH ObITh CyXUM U YHCTBIM, HE
JOJDKEH UMETh ITOBPEXKACHHN.
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2. 3akpenuTh YCTpPOHCTBO, ycraHOBHB ero Ha DIN-peiiky 1100 Ha MOHT@XHYIO TaHENb.
YCTpoiCTBO JOKHO OBITH YCTAHOBJIEHO TaKUM 00pa3oM, YTOOBI MCKIIOYUTH BO3MOXKHOCTD
MonaJaHus Ha HEroO BJIArk v rpsizu.

3. IlpousBecTH TNOAKIIOYEHUE YCTPOMCTBA B COOTBETCTBMU C MECTHOM CXEMOH BKIIIOUCHUS.
JlaT4uKu TOKa MOJICOEAUHUTD COTIIACHO CXEMBI Ha pUCYHKe 14.

934-1

O3
O

o=
O=
O3
Oz
O
O

ot AT2 AT3

Pucynoxk 14 - IlogkmoueHue 1aTYMKOB TOKa

IIpu HexBaTKe NJIMHBI INTAaTHBIX BBIBOJIOB JATYMKOB TOKAa MX MOXKHO Y/UIMHUTH 10 1,5 M
NIPOBOJAMH C KHJIAMH PaBHOM AMUHBI U cedeHus. CompoTHBIEHHE Kax 101 kxuibl — He Oonee 1 Om.
He nomyckaercss mpokiazka NMPOBOJOB OT JaTUYUKOB K YCTPOMCTBY COBMECTHO (IApajlIesIbHO) C
CWJIOBBIMM IIPOBOJAMU WJIM TPOBOJAMH, YEPE3 KOTOpPBHIE NPOTEKAIOT BBICOKOYACTOTHBIE HIIU
UMITYJIbCHBIE TOKH.

4. TlpousBecTH OCMOTpP SJECKTPUUYECKHX COCAMHEHHU. BBIBOABI pazbEMOB JTOJKHBI HAJIEKHO
(bUKCUPOBaTh MOAXOIAIINE K U3AeNuIo mpoBoja. HeoOxoaumo yOeauThes, 4To BCe AIEMEHTHI
CXEMBbI MTPaBUJIbHO MOJKIIFOUYEHBI U HAAEKHO 3aKPETICHBI.

5. BxmrouuThs nuraHue ycrpoicTsa. llepBoHauanpHyr0 HAaCTPOMKY YCTPOMCTBA PEKOMEHIYETCs
MIPOU3BOAUTH IIPU OTKIIFOUEHHOM HarpyskKe.

6. Hactpouth BXOABI M BBIXOJBI YCTPOWCTBA B COOTBETCTBHH C TpPeOyeMbIMU (YHKIMSIMHU U
HCTIOJIb3yEMOM CXEMOM BKITIOUCHMUSI.

7. YCTaHOBHUTH Ha 4acax yCTPOMCTBA TEKYIEe BpeMs U JaTy.

8. VYcranoButh TpeOyemble TMapaMeTphbl 3allUThl B COOTBETCTBHHM pa3AeiioM 1.4 HACTOAIIETO
pykoBojacTBa. B 00s3arensHOM TOpsIKE CleAyeT 3aaTh HOMHHAIBHBIA TOK JBUTATEIIS.
OcranpHble MapaMeTpbl U3MEHSIIOTCS MPU HEOOXOAUMOCTH.

9. Ilpu HEOOXOOUMOCTH, YTOYHHUTH YCTAHOBICHHBIC MapaMeTphl 3aIUT, UCTOIB3YS (YHKIUIO
ABTOMATU3UPOBAHHON HACTPOMKH.

2.3 Csenenust 00 OTpaHUYEHUSIX B UCIIOJIB30BAaHUH TEXHUYECKOTO CPE/ICTBA

Ceenmennst 00 OrpaHMYCHHUSX B HCIOJIb30BAHMHM TEXHHYECKOTO CPEACTBA C YYETOM €ro
npeIHa3HauYeHUs 711 pabOThI B )KUJIBIX, KOMMEPUYECKUX U MPOU3BOACTBEHHBIX 30HAaX: 000pyI0BaHUE
NpefHa3HAuYeHO Al paboThl B MPOM3BOJACTBEHHBIX 30HAX 0€3 BO3IEHCTBUS BPEAHBIX M OINACHBIX
MIPOM3BOJICTBEHHBIX (hakTopoB. TexHumuyeckoe cpeacTBo He ObIToBOro HazHaueHus. OOopyaoBaHue
IpeHA3HAuCHO JUIS AKCIUTyaTaiy 0e3 MOCTOSHHOTO MPUCYTCTBUS 00CTY )KUBAIOIETO MEPCOHAA.

2.4 Tlopsaok paboThI ¢ yCTPOHCTBOM U TIpaBuia 0€30MacHON IKCILTyaTaIlluu

Ilocne HacTpOMKH, IIPU OTCYTCTBMM aBAapUMHBIX CUTyallMi, BMELIATEIILCTBO IIEPCOHAA HE
TpedyeTcs, yCTPOHWCTBO HE UMEET KaKUX-TM00 (PyHKITUH OTIEpaTUBHOTO YIIPABICHUSI.

HcToOuyHMKOM OMAacHOCTH MpU paboTe M3AENUH SBISIOTCS TOKOBEMYIIHE ILIETH, HAXOISIINUEecs
nox HanpspkerreMm 220 B u 380 B. Ilpu ucnonb3oBanuu u3nenus HEOOXOIUMO PYKOBOJICTBOBATHCS
JAHHBIM JTOKYMEHTOM, a Tak»Ke JOKYMEHTOM ‘“‘MexxoTpacieBsie MpaBuiia 1Mo oxpaHe Tpyaa (mpaBuia
0€30MacHOCTH) MPH IKCILTyaTaIlH JIEKTPOYyCTAaHOBOK .
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3anpeu1aeTc;1 CaMOCTOATCIIbHO HET

O6CJ'Iy}KI/IBaeMI)IX I10JIB30BATCIIEM.

BCKpPBIBATb  YCTPONCTBO BHYTpHU JeTaneu,

2.5 Texuuueckoe 0OCTyKUBaHUE

TexHuueckoe 0OCTyKMBaHHE NPOBOJUTCS B COOTBETCTBUHM C TpapUKOM IUIAHOBO-
npeaynpeauTeabHbIX padoT IKCILTyaTHpyomeil opranu3anuy. Bee paboThl 10JIKHBI IPOBOIUTHCS HA
o0ecToueHHOM 000pyIOBaHUH.

[TpousBectu BHemHu ocMoTp n3aenus. IIpn HEOOXOAUMOCTH OUUCTUTH KOPIYC U3IEIUS OT
3arpsAA3HEHUN C TIOMOLIBIO BJIAKHOM BETOIIM CMOYEHHOM BOAOW. I[IpuMeHeHHMe arpecCUBHBIX
KUAKOCTEH He pomyckaerca. I[IpoBepuTh HaAEKHOCTb NPUCOCAMHEHMs IPOBOJOB K KIeMMam
ycrpoiicTBa. [IpoBepuTh OTCYTCTBHE OOPHIBOB I MOBPEXKICHHUH TPOBOIOB.

[Ipu oOHapyKeHWH HEUCIPABHOCTH YCTPOMCTBA HE YKa3aHHOTO B M.2.5 IS TOJyYCHHUS
peKOMEHAALUNN 10 JaJbHEHIINM JAECUCTBUAM CIEAYET CBA3ATbCS C MPEINPHUITHEM H3TOTOBUTEIEM.
PaboTbl 1O JEMOHTaXy H3Jenus MPOBOJUTh Ha OOECTOYEHHOM OO0OPYIOBaHHH, PYKOBOJCTBYSChH
JAHHBIM JIOKYMEHTOM, a TaKKe JTOKyMEHTOM ‘“‘MekoTpacieBble IpaBuia 10 oXpaHe Tpyja (1paBuia

0€30MacHOCTH ) TP IKCILTyaTaIlMH 3JIEKTPOYCTAaHOBOK .

2.6 IlepedyeHb BO3MOXKHBIX HEUCIIPABHOCTEU

[lepeyeHb BO3MOXKHBIX HEUCTIPABHOCTEH MpUBE/CH B Tabmuie 2.2.

Tabnuua 2.2 - Bo3aMO)XHbIE HEHUCTIPABHOCTH YCTPONCTBA U METO/IbI YCTPAHEHUS

Onucanue

Bo3moskHas npuunHa

Ycrpanenue

I/IHZ[I/IKaTopBI HEC CBCTATCA

Ha ycTpoiicTBo He noaaHo
HaNpsHKEHUE TUTaHUs

HOI[aTB HAIIPSKCHUC IMATAHUS

Bo BpeMms TecTa MHAWKAITIN HE
CBETATCS KaKHe-TH00 MHINKATOPHI
WU CETMEHTHI QUCILIES

[TnaTa wHAUKAITMN HEWCTIpAaBHA

TpebyeTcst peMOHT Ha pupme-
W3TOTOBUTEIE

Her cBs13u 1o mocienoBaTenbHOMY
uHTEpdEicy

1. HapymeHo npoBoaHoe
MOCOEANHEHUE

2. HecooTBeTcTBHE MMapaMeTpoB
CBSI3U M3IENUS U

KOMITbIoTEpa (KOHTPOILIEpa)

3. Hencmnipasen untepdeiic RS-485
V3[4

1. BoccTaHOBUTH COeqUHEHUE

2. BeIicTaBUTh OQUHAKOBEBIE
napaMeTphl

3. TpeOyeTcst peMOHT Ha pupme-
M3TOTOBUTEIIC

[Ipu ucnipaBHBIX TaTYUKaX U
BiIaxxHOCTH U Temnepatypsl (PTC)
cpabaThIBAIOT 3AIIUTHI TI0
HEUCIPAaBHOCTHU AATYUKOB

1. IT10X0¥ KOHTAKT B KJIEMMHBIX
3aKIMax

HOI[TSIHyTI: KOHTaKThI

2. Ob6opBaH Kadeb, UAYITHH OT
KOpITyca JBUTaTelis K muHe «N»
unu «PE» mim obopBana mmuHa
«PE»

ITIpoBepuTh U BOCCTAHOBUTD
KOHTaKT

[Ipu ucnipaBHOM JaT4ymKe
temriepaTypsl PT100 mokazanwst
V3]1 HE COOTBETCTBYIOT
JIeHCTBUTEIHHOCTH

1. HapymeHno npoBoaHoe
HOJICOEIUHEHNE
2. Heucnpasrocts Bxoga PT100

1. ITpoBepuTh NPaBUIBLHOCTh
HNOJKITIOUCHHUS, LIETIOCTHOCTh U
OJJMHAaKOBOCTH ITPOBOJHHUKOB.
2. Tpebyercs pemont Y3/] Ha
(hHUpMe-M3roTOBUTENE

3 Xpanenue

XpaHeHHe U31eIHs T0JKHO OCYLIECTBIISATHCS B TPAHCIIOPTHOM Tape.

XpaHeHHe AOJIDKHO OCYHICCTBJIIATHCA B CIICAYIOIINUX YCIOBUAX!

- B OTaIlJIMBAaEMBIX NOMEILEHUSAX IIpHU TemmepaType Bozayxa oT 5 10 40 °C u oTHOcUTENbHOU
BakaoctH 10 80 % 0e3 KoHACHCAIlUH BJIary;

- B HEOTAIUIMBAEMbIX MOMEIICHUAX NPU TeMueparype Bozayxa oT Munyc 30 no mmoc 50° C u
OTHOCUTENBLHOH BIaKHOCTH 110 95 % 0e3 KoHIeHCcallMi BJIari.
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B Bo3gyxe He MOKHO OBITh KHCIOTHBIX, IIETOYHBIX W JAPYTHX arpecCMBHBIX MpUMeced U
TOKOMPOBOIAIICH MBUIH.

4  TpaHCHOpTUpPOBaHHE

VYnakoBaHHbIE U3JENHS JOIMYCKAeTCs TPAaHCIOPTUPOBAaTh B 3AKPBITBIX TPAHCIOPTHBIX
CpElICTBAX B COOTBETCTBUHU C NPABWJIAMM MEPEBO30K, ICHCTBYIOIIMMH Ha COOTBETCTBYIOIEM BHJIE
TpaHCIOpTA.

[locne TpaHCIIOPTHPOBaHMS B YCJIOBHSX OTPHULATENBHBIX TEMIEPATYP H3ACHHUS MeEpe
pacriakoBbIBAHUEM JIOJKHBI OBITH BBIZICPKAHbBI HE MeHEe 4-X 4YacOB B HOPMAJIbHBIX YCIOBUSX.

[lorpy3ka ¥ BbITpy3Ka YNAKOBAHHBIX M3ACIHMA JOJKHBI IPOBOJUTHCS B COOTBETCTBHH C
HAAMMUCSIMU U 3HAKaMU, HAaHECEHHBIMU Ha TPAHCIIOPTHOH Tape. Bo Bpems norpy304Ho-pa3rpy304HbIX
paboT U TPAHCIOPTUPOBAHUSA HU3JENUS B TPAHCIOPTHOM Tape HE JOJKHBI MOJBEPraThCs PE3KUM
yZapaM U BO3JEHCTBHIO aTMOC(HEPHBIX OCAIKOB.

PaccraHoBka M KperieHHWEe YINAaKOBaHHBIX M3JEIMN B TPAHCHOPTHBIX CPEACTBAX JOJKHBI
o0ecreynBaTh UX yCTOMYMBOE MOJI0KEHUE, UCKITI0YAaTh BO3MOKHOCTh CMEILIEHHS U yIapOB.

5 Peamusanusa

[lpaBuna m ycnoBusa peanu3alud OOOPYAOBaHMS OINPENENAIOTCS YCIOBUSMM JOTOBOPOB,
3akmodaeMbix OO0 HT® «MUKpPOHHUKCY € TOKYMaTeNsIMU 000pYI0BaHUS.

6  Yrwmsauus

[Tocne oxoHYaHMs CpOKa JKCILTyaTallud W3AEIUE HE NPENCTaBISACT ONACHOCTH Ul JKU3HH,
37I0POBBS JIIOACH WM OKPYXKAIOIIEH cpeibl, IpU YTHIIN3aLUU He TpeOyeT 0COObIX yCIOBUH.

7  CseneHust 0 IpOU3BOAUTENE

00O «Hayuno-texandeckas pupma « MUKPOHHKCH»

644007, Poccus, r. Omck, yi. TperbsikoBckas, A. 69

1/ (3812) 25-42-87, e-mail: micronix@mx-omsk.ru

WuTepuer - www.mx-omsk.ru winm http://mukponukc.pd

KOpunnueckwnii anpec: 644029, Poccus, r. Omck, yi. HedrezaBoackas, 1. 14.

8 TapanTuun

W3zroroBurens rapaHtupyer coorBercTBue uznenuil TpedoBanmsim ['CIIK. 468263.154 TY
IpU COOJIIOCHUH OTPEOUTENIEM YCIOBUH IKCIUTyaTal[iH, TPAHCIIOPTUPOBAHUS U XPaHEHUS.

I'apaHTHilHBI CpPOK OSKCIUlyaTallMM — 36 MecsleB ¢ MOMEHTAa OTIPY3KH H3Aenus
MOTPEOUTEIIO.

[Tocne OxkOHUaHHS TapaHTHHHOTO CpOKa S3KCIUTyaTallud YCTPOMCTBO CHOCOOHO B IOJHOM
00BEME BBITIOTHATH CBOM (GyHKIIMK. Ha3HaueHHBIN CPOK CITy»)OBI u3aenus coctaisieT 10 jer.

W3nenusi, y KOTOPBIX BO BpeMsl TapaHTHUIHOTO CpoKa OOHAapy>KEHO HECOOTBETCTBHUE
TpeOOBaHUAM HACTOSIIIUX TEXHUYECKUX YCIOBHUM MpH COOJIOAEHUU IOTPEOUTENEM YCIOBUMN
TPaHCHOPTUPOBAHUS, XPAHEHUsI, SKCIUTyaTalluy M MPHU YCIOBUHU COXPAHHOCTH IJIOMO MpEATPHITHS-
U3TOTOBUTENS, PEMOHTUPYIOT WM 3aMEHSIOT HAa UCIIPABHBIE.

[TorpeOutens TepsieT NpPaBO Ha TapaHTUWHBIA PEMOHT TIPU HAPYLICHUU YCJIOBHUM
TPaHCHOPTUPOBAHUS, XPAaHEHUs, SKCIIyaTallud, a TAK)Ke MPHU MOBPEXKICHUH IUIOMO NpeANnpHsITHS-
MU3TOTOBUTES.
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9  KOMIUIEKTHOCTD

HaunmenoBanue KonuuecTBo
1. ¥Y3JI-11 ¢ KOMIUIEKTOM JIaTYMKOB TOKA (3 IMT.) | COTVIACHO OTTPY30YHBIM JOKYMEHTaM
2. PyKoBOJICTBO MO 3KCIUIyaTalluK 1 5K3. Ha apTUIO

10 Csenenust o mpuémMke

VYcerporicta 3ammThl apurarens ¥Y3/1-11 3aB. Ne

B KOJMYECTBEC T. COOTBETCTBYIOT TEXHUYCCKUM

ycnoBusM I'CIIK.468263.154 TY u npu3HaHbI TOAHBIMU K 3KCIUTyaTalUH.

[ara BbIIyCcKa

Itamo OTK

HOI[HI/ICI: OTBCTCTBCHHOI'O JIMIIA

35



