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JlanHoe pYKOBOACTBO MO HKciuryatanmuu (PD) mnpemHazHadeHo s w3ydeHUs: paboTHI,
KOHCTPYKIIMM W TIPAaBWJI TEXHUYECKOTO OOCTY)KMBAHHS YCTPOMCTBA 3aIUTBI AJICKTPOJBHUTATEICH
V3/1-11B (nanee — «ycTpOHCTBO» WU «H3/AETHE») C Bepcueil mporpammuoro odecnedenus v0.80 u
BhIIIEe. PYKOBOJICTBO 10 3KCIUTyaTallU| SBJISICTCS 0OITUM 1 Bcex Moaudukaruin Y3/1-11B.

[IpuMep 1OJIHOrO HAMMEHOBAHMS TIPU 3aKA3€ U3EIHA:

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

VYcrpoiictBo 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  cepruuUKanUM  NPOAYKIMH  OOIIECTBA C  OTPAaHUYCHHOM
OTBETCTBEHHOCTBIO «He3aBucumas oneHka KadyecTBay.

K pabore ¢ wusgenuem JOJKHBI JIOMYCKaTbCs JIMIA, HMEIONIUE TIPYIIy AOMyCKa I10
anekTpode3onacHocTu He HUxe 11 1 u3ydnBIIMe TaHHOE PYKOBOJICTBO.

BHUMAHUE! OBIIAIA MPOBO/I U3JIEJUSA MOJAKJIIOYAETCS K HEUTPAJIH
MUTAIOIEA CETH. OITACHOCTh IIPH JKCIUIYATAIIMUM  U3JAEJIUA
INPEACTABJIAIOT HEIINW, HAXOAAIIUECA 1101 HAINPSKEHUEM 220 U 380 B, A
TAKKE HEIIN KOHTPOJIA N30JISIHUNU. BCE NIOAKJ/JIIOYEHUSA ITPOU3BOAUTD ITPU
CHATOM HAIIPS)KEHUN!

HEAOIIYCTHMO BKIIOYEHHE HAI'PY3KH P PA3OMKHYTOM
BTOPUYHOM IENH KAKOI'O-IUBO W3 JATUAKOB TOKA. BO3MOKHO
MHNOBPEXJIEHHUE JATYUKOB MW IIOPAKEHHUE JJIEKTPUYECKUM TOKOM
ITEPCOHAUJIA.

YCTPOUCTBO MMEET ®YHKIIAM ABTOMATHYECKOI'O BKJIIOUEHHS
HAT'PY3KH. HEOBXOAMUMO OBECIHEYUTDb BE3OIIACHOCTD IIEPCOHAJIA H
MEXAHU3MA TIPM HECBOEBPEMEHHOM IIYCKE JIBUT'ATEJIA JIMBO
OTKJ/IIOYUTD ®YHKIINIO ABTOMATHYECKOI'O ITIOBTOPHOTI'O ITYCKA.
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1.1

Ornucanue U3AeNus U ero padoThl

Ha3znauenue n3genus

MuxkponpoueccopHoe ycTpoicTBO 3amuThl aurarens Y3J[-11B mnpennaznaueHo mais
KOMIUIGKCHOM 3alllUThl M YIpaBieHUs paboToil TpexdasHbIX JJIEKTPOJABUTATENICH. 3arura
OCYIIECTBISAETCS MYTEM aBAapUMHOIO OTKJIIOUEHUS WIM NPEAOTBPALLEHUS BKJIIOUEHUS JBUTaTeNsl B

cirydae

OoOHapyKEeHHsI €ro HEUCHPAaBHOCTH. YCTPOMCTBO HEMPEPHIBHO OCYIIECTBISIET KOHTPOJb

MATAOIIEH CEeTU U TOKa JBHUraress. JJOIOJHUTEIBHO, YCTPOUCTBO MOXKET KOHTPOJIMPOBATH HArpeB
JBUTATENs, MOMAaJaHue BOJBI B MACISHBIM KapTep Hacoca WX IPYroro yCTpoWcTBa, MPUBOAMMOIO B
JeCTBUE 3JIEKTPOJIBUTATENIEM, 00pabaThIBaTh BHEIIHNE TUCKPETHBIC CUTHAJBI aBapuil. Y CTPOMCTBO

popmup

yeT MpelBapUTENIbHYI0 KOMaHay Ha 3alpeT BKJIIOUEHHUs HAarpy3Kd B cllydae MOHHUKEHHOIO

COMMPOTUBJICHUA U30JIALIUA 0OMOTOK MJIH CHIOBOI'O KaOes JABUTaTCIIA.

BrimonHseMble (yHKIIMU 3aIHUTH:

— HHTCJUICKTYaJIbHasd TOKOBaAs 3aliydTa 110 BCEM (ba3aM, B TOM YHCIJIC:

3alUTa OT NEePErpy3KHy Mo TOKY;
3alUTa OT TeIIOBOM MEeperpy3KH JABUraTelis (Ha OCHOBE TEIJIOBOM MOJIENHN);

3alMTa OT XOJOCTOrOo XoJa M oOpbiBa (a3 yuuTHIBAIOIIAs BIMSAHUE W3MEHEHUS
HaANpPSDKEHUS MTUTaHMsI Ha TOTPEOIIieMBblii IBUTATEIEM TOK;

3alMTa OT mepekoca (a3HbIX TOKOB;

— KOHTPOJb MOCIEI0BATENILHOCTH (a3;

— 3alll{Ta OT BbIXO/a MUTAIOUIETO HAMPSKEHUSI 382 YCTAaHOBJICHHBIEC TPAaHUIIBI;

— OJIOKMpOBKA BKJIFOUEHUS IBUTaTelIs [IPU HapYLIEHUHN U30JISIUU OOMOTOK;

— 3alMTa OT MeperpeBa JIBUrarTess ¢ UCMOJIb30BAaHUEM TEPMO/IaTUHUKOB;

— 3alIUTHOE OTKJIIOUYEHUE JIBUTATENS IO CUTHAJaM OT BHEIIHUX JATYMKOB U YCTPOICTB;
— KOHTpOJIb MONaJAaHUsI BOJbI B MACIISIHBIN KapTep Hacoca;

— KOHTPOJIb HCIIPABHOCTU TEPMOAATUYUKOB U TATYMKA BIAKHOCTH.

JlonoaHUTENbHbIE (DYHKIHN:

— H3MEpeHHue MyCKOBOM XapaKTePUCTUKH 3alUIIIAEMOTO ABUTATENS,;

— aBTOMATH3WPOBAHHAs HACTPOMKA TOKOBBIX 3AIIUT B COOTBETCTBUU C U3MEPEHHON ITyCKOBOMH
XapaKTePUCTUKON AJIEKTPOIBUTATEIS,

— CHUTHAJIM3AIMs O NMpeJaBapuitHOM OTKJIOHCHUH HAIPSHKEHUN U TOKOB;

—  WHAWKAIUS MPUIUHBI OTKIIOUYEHUS TBUTATEIIS;

— 3a/epkKKa Ha 3aJIaHHOE BpeMsl TOBTOPHOTO BKIIFOUEHUS HATPY3KHU MOCIIE YCTPAHCHUS aBapHH;

— OJIOKHMpPOBKA TOBTOPHOT'O BKIIFOUEHUS B CIIy4asx KOTJa YCTPOHCTBO HE MOXKET ONPEACITUTh
YCTpaHWIACh JIU aBapus;

— BO3MOXHOCTH OTIEPATHBHOT'O U3MEHEHHUS MTapaMeTPOB 3allUTHI,

— 3amUTa OT HeCAaHKIMOHUPOBAHHOT'O U3MEHEHHUS HaCTPOCK;

— JIMCTAHIIMOHHBIA KOHTPOJIb COCTOSIHUS ABUTATEIIS,

— JUCTAHIIMOHHOE yIpaBlieHUE pabOTOM IBUTATES;

— yOpaBlieHUE MYCKOM U OCTAHOBOM JBUTATEINSI C MEPEKITFOYCHUEM 3BE31a-TPEYTOJIbHUK;

— yIpaBJieHHWE HE3aBUCHUMBIM PACIICTTUTEIEM aBTOMATHYECKOTO BBIKIIOYATEIS;

— yIpaBJieHWE JBUTATEIIEM, paOOTAIOIIEM B PEBEPCUBHOM PEKHME;

— 00paboTKa BHEITHUX CUTHAJIOB 3aITyCKa M OCTAHOBKH JIBUTATEIIS;

— BO3MOXXHOCTbH IIUKJIMYECKOTO 3aIyCKa M OCTAHOBA JIBUTATEIISI IO BPEMEHHU;

— BeJCHHUE MPOTOKOJAa pabOTHI ABUTATEIIS,

— BEJCHHUE IPOTOKOJIA ABaPUMHBIX CUTYALIN;

—  moAcuY€T HapaOOTKU U KOJIMYECTBA MMYCKOB JBUTATEIS;

— 3aIMCh U XPAaHCHHUE aBAPUIHBIX OCIIHILIOTPAMM.
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1.2 BapuaHTbl UCTIOJIHEHUS U3JEIHS

I'CIIK.468263.154-07 PO

Wznenue BBIMYCKAaeTCS B HECKOJIBKUX MOTU(PHUKAIMIX, OTIUYAIOUIMXCS Jpyr OT JApyra
JMANa30HOM HOMHUHAIBHBIX TOKOB. Bee Moaudukanuu ocHameHns! naTepdeiicom RS-485.

Brimyckatorcs cnenyromue MOAR(GUKALUN YCTPOCTBAa IO HOMUHAIBHOMY TOKY 3aIIUTHI:

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

1.3 TexHudeckne XapaKTEPUCTUKHU

TexHu4ecKne XapakKTepUCTHKH YCTPONCTBA MTpUBEIeHbI B Tabmumax 1.1 — 1.6.

Tabmuma 1.1 - O0ue TeXHUYeCKUe XapaKTePUCTUKH YCTPOHUCTBA

HaumenoBanue napamerpa 3HaueHue

N 200 —290 B,

Hanpsokenue mutanusi ycTpoicTBa HOMHUHAIBHOE
pe3epBUPOBAHHOE OT TpeX (a3

Pabounii Tuana3oH HaNPsHKCHHMM MUTaHKUS YCTPONCTBA 110-350B
[ToTpebasieMast MOITHOCTR, He OoJtee 4 Bt
CyMMapHOe BpeMs TOTOBHOCTH YCTPOMCTBA MOCIIE TOAaYN HAMPSHKCHUS e
MTUTaHMsI TPY KOHJWIIMOHHOM CHTHAJIC OT BCEX JATYUKOB, HE 0oJee
MuHUMaTBEHOE BpeMsl cpabaThIBaHMsI 3aIUTHI OT NIEPETPY3KH, He Ooee 10 mc*

Jlmana3on pabounx TeMIeparyp

muHyc 40 °C — miroc 55 °C

,Z[OHyCTI/IMaH OTHOCHUTCJIbHAA BJIIAXKHOCTH BO3ayXa

He 0oitee 80%
0e3 KOHIEHCAIUA

CreneHp 3a1uTHl 1P 20
["abapuTh 157x86x60 MM
Macca ycrpoiicTBa 6€3 TaTYMKOB, He 60see 400 T

*3aBHUCUT OT BEJTMYUHBI TIEPETPY3KH, OTPAHUYECHO OBICTPOICHCTBHEM BBIXOJHBIX pElle.

Ta6muma 1.2 - TexHnueckrue XapakTepUCTHKH BXOJO0B yCTPOMCTBA

HanmeHnoBanue napamerpa 3HayeHue
KosinuecTBO KaHaJIOB KOHTPOJIS TOKA 3
KosmdecTBO KaHaJIOB KOHTPOJIS HANPSKEHHS 3
[orpemHOCTs M3MEPEHUS TOKA U HANPsDKEHH, He Ooiee 3 %*
MakcumMalibHasi JyIMHa TPOBOJIOB MEX1y YCTPOUCTBOM M AaTYMKAMH TOKa I,5Mm

[Topor cpabaTeIBaHMS aBApPHH 110 COMPOTHBIICHUIO M30JISIHH (TI0 BEIOOPY)

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

I'ucrepesuc no nopory «M3onsims»

140 - 170 kOm | 70 — 85 kOm

BI/IZ[ HCIIBITAaTCJIBHOI'O CUT'HAJIa Ha KJIICMME KOHTPOJISA U30JIA1IUN «AX»

MOCTOSIHHOE HAIPSKESHHUE
+230 B oTHOCHTENBHO HEWTpaIH

Tox B 11eny KOHTPOJIS M30JISAIHH, HE 0ojIee 600 MKA
Tub!l JATYHNKOB TEMIIEPATYPHI PT100, PTC-Tepmuctop
[Toaxmrouenue narumka tuna PT100 TPEXITPOBOJIHOE
[orpemHocTs M3MEpEHUs TEMIIEPATyphl B Auana3one MuHyc 40 - miroc o
+4°C
400°C, ue 6omnee
TepmucTop: mopor nepexona B coctosiaue «Ileperper»
(conmpoTtuBieHre MEXIY KieMMaMu «T» U «L») 2,0%0,1 xOm
TepmucTop: ructepesuc no nopory «lleperpesy 700 — 720 Om
TepmucTop: mOpOT Mmepexoja B COCTOSTHUE «3aMBIKaHUE TEPMOAATIUKAY 15—-70 Om
TepMHUCTOpP: THCTEPE3NC TT0 TOPOTY «3aMBIKAHUE TEPMOTATIHNKA) 32 -50 Om
TepmucTop: mopor nepexozaa B coctostaue «OOpBIB TEPMOIATINKAY 22,5 — 23,5 kxOm
Tepmucrop: rucrepesnc no nopory «OOpbIB TEpMOJATUHKA» 8,4 — 8,55 kOm
Tun aTYnKOB BIAXKHOCTH Konpykromerputeckuii
(CC06)
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Tabnuma 1.2 - Texauueckue XxapaKTEPUCTHKHU BXOJIOB ycTpoiicTBa. [IpogomkeHne

Y3/I-11B Pyxosoocmeo no sxcniyamayuu

Homunan pe3uctopa KOHTPOJIS UCIIPAaBHOCTH JaTUMKa BIAXKHOCTH

(Mexay kiemMamu «By» 1 «L») 100

kOMm +5% 1 Bt

HOpOF nepexoaa B COCTOAHUC «O6prB JaTyrKa BJIAXXHOCTH

(compoTuBIeHNE MEXIY KieMMaMu «B» n «L») 124 - 129 xOm
I'uctepesuc no mopory «OOpBIB TaTINKa BIAKHOCTIDY 4,3 —4,8 xOm
TTopor nepexoxa coctosinue «Boaa» 57 _ 65 kOM
(6e3 pesucTopa KOHTpoJIs McripaBHOCTH naTuuka 100 kOm)

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

BXOZ[HOﬁ CHUTHaJI JUCKPCTHBIX BXOJ0B

CYXOM KOHTaKT WJIH
OTKPBITBIN KOJJIEKTOP

BHyTpeHHee HanpshHKeHUE MMTAHUS TUCKPETHBIX BXOHOB**

33B

* TIpm Tokax menbuie 10 % OT HW)KHEH TpaHUIBI JAMANa30Ha HOMUHAIBHBIX TOKOB BO3MOXKHO

3aHWKECHUE TOKA3aHNuH.
** [lonaya BHEIIHUX HANPSKEHUH HA JUCKPETHBIC BXOJIbI HEJAOMYCTHMA.

Tabnuna 1.3 - TexHn4yeckne XapakKTepUCTUKH PEJICHHBIX BBIXOJIOB YCTPONUCTBA

HaunmenoBanue napamerpa 3HaueHune

THII BBIXOLOB MEPEKIIIOYaIOIINNCS
KOHTAKT peJie

MaxkcuMaJIbHO IONTYCTUMOE KOMMYTHPYEMOE NEepEMEHHOE HaNpshKeHNeE 250 B
MaxkcumanbHO T10MyCTUMBIA KOMMYTHUPYEMBINA TOK, 10 A
aKTHBHas Harpyska (cosg=1)
MakcruManbHO TOMYCTUMBINA KOMMYTHPYEMBIH TOK, 7A
WHIAYKTUBHAS Harpy3ka (cose=0,4)
MaxkcuManbHO JOIyCTUMOE KOMMYTHPYEMOE IIOCTOSIHHOE HaIPsDKEHUE IIPU TOKE 140 B
0,2A
MakcruManbHO TOMYCTUMOE KOMMYTHPYEMOE IOCTOSIHHOE HalpsbkeHue npu Toke 10A 24 B
MUHHMAJTEHO IOy CTHMBIA KOMMYTHPYEMBIH TOK 0,005 A

Tabnuua 1.4 - Texauueckue XapakTepucTUKU HHTEpderica CBsI3u

HanmenoBanue napamerpa 3HayeHue

Tun unTepdetica RS-485

CKOpOCTH Iepeiadyn JaHHbIX, OUT/C

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

57600
lanpBaHMUECKas pa3BsA3Ka Jia
Hanpsoxenne n3o0ismmn, He MEHEe 1000 B
[IpoTokoa oOMeHa MODBUS RTU
[MoxnepxuBacMbIe PYHKITHH MPOTOKOJIA 3,4,6,16,23

Modbus

[TapameTpsl TepMuHaTOpa

BCTPOCHHOI'O TCPMHUHATOPA HCT

Ta6muma 1.5 - Texauveckue XapakKTepUCTHKH MOAU(PUKAIINA YCTPOMCTBA

Y3/1-11B 1,0-10A Y31-11B 8,4-84A Y31-11B 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
(ammuTyna)
MakcuManbHbIN BbIAEP)KMBAEMBII
0e3 MOBPEKACHUS TOK 1400 A 3300 A 30000 A
(ammunTYMa), HE MCHEE
Tun ucnop3yeMbIX JaTIMKOB TOKA J-24 J-24 TTC-1528 / JJ-65
fggf‘bmmm MCPEAATH IATIUKOB 1000: 1 1000: 1 2000:1
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Tabnuma 1.6 - OcCHOBHBIE TapaMETPhl U XapaKTEPUCTHKH, BIHUSIONNE Ha 6€301aCHOCTb

HaunmenoBanue napamerpa 3HaueHue
CreneHb 3aUThl 000JI0YKH YCTPOHUCTBA 1P 20
Cr1oco0 3aIuThl OT MOPaXKEHUs dJIEKTpHUeCKUM TokoM (cormacuo 'OCT JIBotiHas MM yCUIICHHAS
IEC 61140-2012) HU30JILUA
Kiacc 31exTpoo0opy10BaHus Mo CIOCcO0Y 3aIIHUTHI OT MOPAXKCHHS 1
anekTpudeckuM TokoM (cormacao ['OCT IEC 61140-2012)

1.4 YcrpoiictBo 1 pabota

1.4.1 Omnwucanue BHENIHETO BUA

VYCTpoiCTBO BBINOJIHEHO B IJIACTMAacCOBOM KOPITyCE, €ro BHEIIHHH BHUJ M rabapuTHBIC
pa3Mephnl ToKa3aHbl Ha pucyHKe 1. Ha nmepenHeil moBepXHOCTH KOPITyca pa3MEIIeHbl 3 CBETOAMOIHBIX
WHJUKATOpa, MATUPA3PAIHBIA JUCIIEH M3 IIEeCTHAAUATUCErMEHTHBIX HWHAUKATOPOB U KHOMKHU
ynpasieHus. HazHaueHne WHAMKATOPOB MpUBEIECHO B Tabnuie 6. B BepxHel W HWXKHEH dacTAx
KOpIyca YCTPOWMCTBA PacCHOJIOKEHBI 27 KIEMMHBIX 3aKUMOB «I0Ji OTBEPTKY» M MOAKIIOYEHUS
BHEIIHUX Ileniel. Hymeparus u ycioBHble 0003HaYeHHs KJIEMM yKa3aHbl Ha KOPILyC€ YCTPOMCTBA.
Hasnauenue kiemMMm mpuBeneHo B Tabmuie 7. Ha THUIBHON MOBEpPXHOCTH YCTPOWCTBA pa3zMelieHa
3amiénKa g KpemieHuss Ha cra"HaapTtHyro DIN-peiiky. YCTpOMCTBO KOMILIEKTYETCS Tpems
JATYMKaMH TOKA, TUIl KOTOPBIX 3aBUCHUT OT JUaNa30oHa HOMUHAJIBHBIX TOKOB yCTpoWcTBa. BHemHuit
BH/JI IaTYMKOB MOKAa3aH Ha PUCYHKaX 2-3.

60 157
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Pucynox 1 - BHemnuit BUs1 ycTpoiicTBa
19

)

86

91

— O

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

@85

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

)

j_)

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

Tabnuua 1.7 - HazHaueHne HHIUKATOPOB

WNupukarop DOyHKIMS

PABOTA  |Curnanm3anusi o pa3peuieHuu padoThl IBUTATENs

[IpenaBapuiiHas curHamu3alys O BBIXOJE MapaMETpPOB JABUTATENS M MUTAIOIICH
INPEAVIIP. |cetu 3a OOIyCTUMBIE Ipelensl, MNPEeIylpEeIUTeIbHas CUTHAIM3aIUs O IIyCKe
JIBUTATEIIS

ABAPHUA CurHanuzanusi 0 HaJTUYUKU aBapUIHBIX CUTYaIUil

Ta6muua 1.8 - HazHauenue KJIEMMHBIX 3a5KHUMOB

Ne| Hamm. Hasnadenne KiaeMMEBI
2 | ArA+ | TlomkmroueHHWe naTymMka Toka (hasel A

3 | ArA— | TlogkmirodyeHue qaTuvka Toka dasbl A

4 | JAtB+ | IlogkmoueHue naTumka Toka dha3sl B
5

6

7

JItB— | ToaxmrodeHue gatumka Toka ¢asel B
JrC+ | Tlonkmodenne natumka Toka (aser C
JrC— | ToaxmroueHnue gatunka Toka ¢assl C
10 B1 Juckpernbii Bxon |
11 B2 JluckpeTHsbIi BXxox 2

12 L OO0mwmit mpoBOA TUCKPETHBIX BXOIOB (HEHTpAJIb)

16 Tho [Toakmouenue Tepmoaaruuka PTC

17|PT100-1| IMoaknoyenue tepmonaturika PT100 (muTanue gatuuka)

18 |PT100-2| TMToakmrouenue Tepmoaatyrika PT100 (mpoBo KOMITEHCAITNH )
19 |PT100-3| OOGmuii IpoBOJ TEPMOJATUUKOB
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Ta6ymma 1.8 - HazHaueHne KI1eMMHBIX 3akuUMOB. [IpogomkeHne

23 Ax Bxon I/I3MepI/ITeJ'£$I n3ossiuu. [loakmrouenue daspl «Ay» IBUTATENS TIOCIIS
KOMMYTAllHOHHOM annaparypahl.

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

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

29 E Nutepdeiic RS-485, o6mmit mpoBoj

34| H3I HopMainbHO 3aMKHYTbIE KOHTAKT BBIXOAHOIO pene 1

35| Obl [Tepexsrouarommiicsi KOHTAKT BBIXOJIHOTO pene 1

36| HOl | HopManbHO OTKJIFOYEHHBI KOHTAKT BBIXOJHOIO pese 1
40| H32 | HopmaibHO 3aMKHYTbIE KOHTaKT BBIXOJHOTO peie 2

41| OB2 [Tepexmtoyaronuicsi KOHTAKT BBIXOJIHOTO petie 2

42| HO2 | HopMmaJbHO OTKJIFOUEHHBIH KOHTAKT BBIXOJHOTO pese 2

46 A [Toakmouenue $ha3zHoro npoBoja «A» MATAHUS
48 B [Toakmouenue $ha3zHoro npoBojaa «By nuranus
50 C [Tonxmouenue dazHoro mposoja «Cy» muTaHUs
52 N [TonknroueHue HenTpain

1.4.2 Onucanue paboOThI yCTPOMCTBA

Pabora ycTpoiicTBa 3amMThl OCHOBaHAa HAa M3MEPEHHHM MTHOBEHHBIX 3HAYCHHMH TOKOB (a3,
HaIpsHKEHUST TTUTAIOIIEH CeTH M TOoCIeayromei mudpoBoil 00paboTKe pe3ynbTaToB m3MepeHui. Jis
o0ecrieyeHUss TOYHOM pabOTBl YCTPOMCTBAa HCIOJIB3YETCS BBIUMCICHUE JCHCTBYIOIIMX 3HAYCHHMA
HanpspKeHud U TokoB. Jlns obOecriedeHus KOMIUIEKCHOM 3allluThl JBUTATENsl JONOJHUTEIBHO K
3alMTaM [0 TOKaM M HaIpPsDKEHUSM YCTPOMCTBO MOJKET OCYLIECTBIIETCS KOHTPOJb H30JIALMH,
KOHTPOJMPOBATh HarpeB ABuratess ¢ noMoupio nardyukoB tuna PT100 u PTC, xonTponmpoBaTh
MIOTIAIaHUE BOJIBI B KOPITYC JIBUTATEINS WM MCIIOJHUTEILHOTO MEXaHU3Ma, 00pabaThiBaTh BHEUIHHE
curHasibsl aBapuu. Hannmume nBYyX MHOTOQYHKIHMOHAJIBHBIX PENCHHBIX BBIXOJIOB, IBYX AMCKPETHBIX
BXOZOB M uHTepdeiica RS-485 mo3Bosiser uWCHONIB30BaTh YCTPOMCTBO Uil  TOCTPOCHUS
(YHKIIMOHATIBHO 3aKOHYCHHOT'0 y3J1a YIPABIECHUS 3JIEKTPOJABUIaTEIEM.

VYcrpoiictBo pabotaer cienyromuM odpasom. Ilocne mogaum Ha HEro MUTAHUS, YCTPOHCTBO
BBITNOJIHACT TECT MHAMKALMKA U IMPOU3BOJAUT BBIICPXKKY Il OKOHYAHMS MEPEXOIHBIX NPOLIECCOB B
U3MEPUTENBHBIX LENsAX. 3aTéM HadMHAeTCsd ONpoC JaTYMKOB M IPOU3BOJIUTCS KOHTPOJIb
COIIPOTHUBIIEHUS] M30JsIIMU. Ecny conmpoTHBIIEHHE H30JIALUUM OOMOTOK HAXOAWUTCS B JIOMYCTUMBIX
npefenax M BCE JAaTYUKM HAXOIATCS B COCTOSIHUM «HOPMa», TO YCTPOMCTBO pa3pelaeT MycK
nsuratens. Ilpu 3Tom, B 3aBUCMMOCTH OT HACTPOEK, BKIIFOYAETCS] OJJHO WM 00a pesie B He00X0AuMOon
JUISL TIyCKa JIBUTATENsl MOCIeI0BaTEeNbHOCTH. KOHTPOIb CONPOTUBIEHUS U30JISIIUM HAa BpeMsl pabOThI
JBUTATENs Ipekpamaercs. M3mepenue TokoB (a3, HaNpsHDKEHUH MUTArOIIEH CETH M ONpOC AaTYMKOB
IIPOM3BOJUTCS. HENPEPHIBHO, HE3aBUCHUMO OT TOIO, Pa3pelI€H IycK JBuratens wiu Her. Ecin
oOHapy’keHa Kakas-1100 aBapuiiHasi CUTyallus, YCTPOMCTBO JIEJIAeT BBIAEPIKKY BPEMEHH (BBIICPHKKA
3aBUCUT OT THIIA aBapHM) JUIA MCKIIOYCHHUS JIOKHBIX CpadaThbIBaHUM, MMOCIE YEro OTKIIOYaeT pele,
racut uHaukatop PABOTA u BbIBOOUT Ha AMCIUIEH KOJ MPUYMHBI aBAPUMHOTO OTKJItOoUeHMs. [Ipu
0o0OHapy’KEHHH HECKOJIbKUX aBapUIHBIX CUTYaIMid Ha AuCIUIee OyAeT MoKa3aH KoJ| HanboJee TSHKEIon
aBapuu U3 MPOM30LIEAIIMX. B TakoM COCTOSHUM yCTPOHCTBO OyneT HaXOAMUTHCS HEOTPAHUYEHHO
JI0JIT0, 0 OTKJIFOUEHUS MUTAHUS JTMOO0 yCTPaHEHUS IPUYMHBI aBApUU.

ABapuu 1o U30JALNHN, TEIUIOBOU MEPErpy3Ke, HANPSHKCHUIO NUTAHUS, NaTYUKY BIIAKHOCTU U
TEPMOJIATUNKY COpaChIBAIOTCS aBTOMATMYECKH NPU YCTPAHEHUH MX MPHYUHBI, OCTAJIbHBIE aBapHH
CUMTAIOTCA KPUTHYECKUMH, IIOATOMY aBTOMAaTHUYECKHN IIOBTOPHBIN ITyCK MOCJE HUX 3anpemér. Ecnu
aBapusi cOpacbIBaeTcsi, MHIUKATOp aBapuil HauMHAeT MUTaTh (MaMsATh aBapuil) M mocje OTcuéra
3aJJaHHOTO B HACTPOIKaxX BPEMEHH yCTPOMCTBO MOBTOPHO BKJIIOYAET HArpy3Ky (€CIIM 3TO pa3pelieHo
HacTpoiikamu). KonnuecTBo aBTOMaTHMYECKMX MOBTOPHBIX ITyCKOB OIPAaHUYEHO TpeMs IyCKaMH B
tedeHun 10 muuyT. Ecnu mocne Tpex IyCKOB aBapHs BHOBb BO3HHKAe€T U COpPAchIBAeTCs, TO IyCK
JBUTATENs OyAeT 3anpeiéH, noka He npoiaér 10 MuHyT wim He OyJeT oTkiIo4YeHo nutanue Y3/1.
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YCTpolCTBO MMEET BO3MOXKHOCTb YIpaBieHHs paboToil jABWrarenss MO KOMaHIaM C

JUCKPETHBIX BXO0NOB wiu uepe3 uHTepdeiic RS-485. Taxke ecTh BO3MOXXHOCTH 3amyCKaTh M
OCTAHAaBJIMBATh JIBUT'ATENIb aBTOMATUYECKHU, 10 UMEIOLIEMYCSI TAUMEPY yCTPOUCTBA.

1.4.2.1 ®yHKUUU 3a1UTHI

VYerpoiicto 3ammthl ABuratens Y3/1-11B peanusyer cienytonme GyHKIIHH 3aIUTHI:
3aIuTa OT KOPOTKOTO 3aMbIKaHUs (y4acToK 1 Ha pucyHKe 4);

3alUTa OT MEPErpy3KHy Mo TOKY (y4acToK 2 Ha pUCyHKE 4);

3alMTa OT TEIJIOBOM Meperpy3Kku (y4acTok 3 Ha pUCyHKe 4);

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

3alMTa OT MeperpeBa JBUTaTells 0 TePMOJIATUUKY;

O670KMpOBKa pabOTHI IBUTATEINS MTPU NIepeKoce (ha3HBIX TOKOB;

OJIOKMPOBKA BKJIIOUEHMSI IBUTATENIS IPU HAPYLIEHUN U3O0JIALMH;

0J10KMpOBKa pabOTHI IBUTATEINS IPU MONAJAHUs BOJIbI B MacIEHbIN KapTep Hacoca;
O670KMpOBKa pabOTHI IBUTATEINS MTPU BBIXO/IE MUTAIOIINX HAPSHKECHUN 32 JIOMYCTHMBbIE
HIPEIENBbl;

O70KMpOBKa pabOTHI IBUTATEINS TP HAPYIICHUH MTOCIIEI0BATENbHOCTH (ha3;
O710KMpOBKa pabOTHI IBUTATEINS TPU HEUCTIPABHOCTH TEPMOJIATUMKA WIIN JaTYUKA BIAKHOCTH;
0J10KMpOBKa pabOTHI IBUTATEINS IO CUTHAJIAM OT BHEIIHUX JATYMKOB U YCTPOMCTB.

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

obmactu pabOYMX pPEKHMMOB JBUTATENS W TOKOBPEMEHHOW XapaKTEPHCTHKH 3aIIMT IOKa3aH Ha
pHUCYHKe 4:

10
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Pucynok 4 - TokoBpeMeHHasi XxapaKTepUCTHUKA

Ha pucynke 4 o603Ha4yeHo0:

IH— HOMMHATLHBIN TOK JIBUTATEII;

M — o6nacTh pabounx PEKUMOB JIEKTPOABUTATEIIS,

I, — MuHMManBHBIN TOK oTKIIOUeHUs pu K3;

t| — MUHUMAJIbHOE BpeMs OTKJIroueHus npu K3;

[, — MUHHUMAaNIBHBIN TOK OTKIIFOYEHUS IIPU MIEPETPY3KE;

t, — MUHUMaJIBHOE BPEMS OTKJIIOUYEHUS IIPU NIEPETPY3KE;
[4— MakcuManbHbBINA TOK OTKJIIOUEHHS IIPU HEJOTPY3KE;
t4 — MUHUMaJIBHOE BPEMS OTKJIIOUEHUS MIPU HEAOTPY3KE.
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1.4.2.1.1 3ammra OT KOPOTKOT'O 3aMbIKAHHUS

OTkIII0YeHHE DJIEKTPOJBUTATENST MMPOU3BOAUTCS TMPHU TMPEBBIIICHUH JIIOOBIM U3 €ro (ha3HbIX
TOKOB HOMHWHAJIBLHOTO 3HaueHus B 11 pa3, Bpems peakiuu yctpoiictBa He 6onee 1 mc. [lpu sTom
BpEeMsl PEaTbHOTO OTKJIIOUEHHUs OyJeT OOoJbllle Ha BEIUYHMHY, HEOOXOIUMYIO I MEPEKITIOYeHUs
KOHTAaKTOB pelieé M OTKJIIOYEHHUs IYCKOBOHM MO0 3amuTHOM ammaparypbl. CieayeT y4uThIBaTh, YTO
OOBIYHBIC IMyCKATEeNW HE MPEAHA3HAYEHBI YIS pa3pblBa TOKOB KOPOTKOTO 3aMBIKaHUS, MOITOMY
GbyHKIMS OBICTPOAEHUCTBYIONIEH 3alllUThl MOXKET OBITh 3aJ€HICTBOBAHA TOJILKO MPU HCIOJIB30BaHUU
V3]l cOBMECTHO C HE3aBUCHMBIM pACLEMUTEIEM aBTOMAaTUYECKOro BbiKiItovarens. HesaBucumblit
pacuenuTens Ipu 3TOM YIPABISETCS BTOPHIM peieHbIM BbixoaoM. Ilpu cpabaThiBaHUM 3aIUTHI OT
KOPOTKOTO 3aMbIKaHUSI U BbIJa4ye KOMAaHJbl Ha OTKJIIOYEHHWE AaBTOMATUYECKOrO BBIKIIOYATEINS
HE3aBUCHMBIM pACLENUTENEeM IycKaTeidb, KOMMYTHUPYIOIIUN MUTaHUE HAarpy3Ku, Takxke OyaeT
OTKJIIOYEH YCTpOMCTBOM ¢ 3azepxkkod okono 100 mumnmcexkyHa. B 3aBoackux HacTpoiikax
OBICTPOACHCTBYIOIIAS 3AIUTa OTKJIIOUEHA.

1.4.2.1.2 3ammra OT nneperpys3Kku o ToKy

OTkitoyeHre Harpy3Kd TPOM3BOAMTCA TIPU TPEBHINIEHUH JIOOBIM U3 (a3HBIX TOKOB
3aJIaHHOTO MOpOoTa, BpeMs cpabaTteiBarus 3amuThl 0T 10 10 9990 Mmc. ITopor cpabaTeiBaHHS 3aIIUTHI
YCTAHABJIMBAETCS B HACTPOMKAX YCTPOMCTBA B Auana3oHe 2-10 HOMUHAIbHBIX TOKOB. Bpems u nopor
cpabaThiBaHUs 3aUTHI B Y3]/] ciieqyer ycTaHaBIuBaTh C YY4ETOM BPEMEHH U TIOpOra cpadaThiBaHUs
ABTOMATUYECKOTO BBIKJIIOYATEISI, YTOOBI 00€CIeUUTh KOOPIUHUPOBAHHYIO pabOTy 3allIUT.

1.4.2.1.3 3ammura OT TEIUIOBOU MEeperpy3Ku

YCTpONCTBO 3alllUThl HENPEPBHIBHO BBIUMCIISIET HAarpeB JBUIATENsl HAa OCHOBE H3MEPEHHBIX
(da3HBIX TOKOB M HANpsHKEHUH, MCMONB3Yys IJs 3TOr0 TEIUIOBYIO Mojeib Aurarens. Pemenue o0
OTKIIIOYEHWH M3-32 TEIUIOBOM TMeperpy3kd MNpUHUMAETCs ¢ Y4ETOM HCTOpUH  paboThI
anekTpoasurarens. Hampumep, paboraBmiuii moj Harpy3kod JBUTaTelb INpU TMeperpyske Oyner
OTKJIIOYEH ObICTpee, YeM He paboTaBIINA WM pabOTaBIIMKA Ha XOJIOCTOM XOJY.

[TapameTpsl TEMJIOBOM MOJEIN BBIYHUCIAIOTCSA HUCXOI U3 HOMHHAIBHOTO TOKA JBUTATENs U
3alaHHOTO B HACTPOMKax BpPEMEHW OTKJIIOYEHMs] IPU JBYKpPAaTHOM Meperpys3ke. 3aJaHHOE B
HAaCTpOWKax BpeMs OTKJIIOUEHHUS TIPH JBYKPAaTHOW Teperpy3ke ompenenser ¢opMmy ydacTka 3
TOKOBPEMEHHOM XapaKTepUCTHKU (puc. 4), peaibHOe BpeMsl OTKIIOUEHHUS COBMAAET C HUM TOJBKO B
TOM cily4yae, KOTJa JBUTaTeb ObUT 3aIlyIIeH U3 XOJIOIHOTO COCTOSIHUSL.

Ecnu pacuér Ha OCHOBaHMM TEIJIOBOM MOJETHM IOKa3bIBACT HArpeB JBUTATENs OOJbIIe
HOMHUHAJIBHOIO, HO MEHBIIIE [MOPOra aBapUUHOI0 OTKJIFOYEHHS, TO BKIIFOYAETCS MpEeAylpeanuTesIbHAas
CUTHaJIu3alusl — IOKa3aHWs TOKOB Ha JWCIUIEE MUTaloT. Eciu, cOrjgacHO TEIIOBOW MOJEINH,
nBurarenb HaOpan 6osnee 110 % oT HOMHHATBLHOTO KOJMYECTBA TEIUIA, TO YCTPOWCTBO OTKIIIOYAET
nBUraTenb. EciyM aBTOMaTMYecKHi MOBTOPHBIM MyCK pa3peméH, TO JBUTaTellb OyaeT 3amylleH
ABTOMAaTHUYECKH KOTJa OCTHIHET A0 25 % OT HOMUHAIBHOIO KOJIMYECTBA TEILIA.

1.4.2.1.4 3ammTa OT X0JIOCTOTO X042 ¥ 00pbhIBa (a3

Ecnu mportekaromye mo OJHOW WM HECKOJbKMM (a3aM TOKM MEHbIE 33aJaHHOTO B
HACTpOWKax IMopora, To Harpy3ka 0yJ1eT ¢ HEKOTOPOH 3aIePKKON OTKITFOUYCHA.

Bo3MoxHBI Ba Cityyast:

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

PEMHs1, Cpe3aHHasl IIIIOHKA Ha Baly, U3HOC MEXaHU3Ma);

— 0OpBIB 0AHOM MM ABYX (a3, MpH ATOM TOK 1O 3TU (a3aM MEHBIIIE TOPOTOBOTO.

Ecnu Bce dasnbie Toku mMeHee 9 % OT HOMHHAIBHOTO, TO YCTPOWCTBO CUUTAET, UTO HArpys3ka
OTKJIIOYEHA M He Oy/IeT MPOU3BOJIUTD €€ aBaPHIHOE OTKIIIOUCHHE.

Jli1 KOMITEHCAllMU BIIMSIHUSI M3MEHEHMs HalpsDKeHUH B MUTAIOLICH ceTH Ha morpebiiseMble
Harpy3Koid TOKH U, CJIEJJOBATEJIbHO, Ha pabOTy 3aIlUThl OT XOJOCTOrO XOoJa IpeayCMOTpEeHa
aBTOMaTHUeCcKasi KOppeKuus mnopora cpabarbiBanus. [loporu cpabarbiBaHus 3aIIUTBl OT XOJIOCTOTrO
XO0Jla PACCYMTHIBAIOTCSA MHAWBUIYAIBHO JUISI KaXKA0H (assl Mo crieayromiei popmyre:

11
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(V_ VHOM)

v 'KKOP'IMHH"'IMHH
HOM

I viror =

Hampumep, npu kosdpdunmente koppekiuuu Kyopp paBHOM €IMHHIIE MOPOT CpadaThIBAaHUS
3alUTBl U3MEHSETCS OTHOCHTEIHHO 3aJaHHOTO B HACTPOWKAaX BO CTOJNBKO K€ pa3, BO CKOJIBKO
u3MeHsiercs: HanpspkeHue (aspl. Ecnu Harpyska moTpedisieT OT CeTH MOCTOSHHYI0 MOIIHOCTD U TIPH
MOHIDKEHUU HATPSIKEHUS MOTPEOJIIEMbI TOK yBEIIMYMBACTCS, TO 3TO MOXKHO YYeCTh HCIOIB3YS
OTpUIIaTeIbHbIC 3HaYeHUS KOA(DPHUITMEHTA KOPPEKITUH.

JlJis 3amuThl JBUTATENICH HCIOJIB3yeMbIX B JK30THYECKUX PEKHUMax (HalpuMmep, MpOTrpeB
JBHUTATEIS] TOKOM TI0 IByM (hazaM Oe3 ero BpaleHHs ) BBeleHA BO3MOYKHOCTh 3aJlaHHsI JOIYCTUMOTO
KOJIn4ecTBa 00OpPBaHHBIX (a3.

1.4.2.1.5 3ammTa ot nepekoca (ha3HbIX TOKOB

Harpy3ska OyeT oTKJIIOUEeHa, €CIIM pa3HOCTh MAKCUMAJIbHOI'O 1 MUHUMAJIBHOTO ()a3HBIX TOKOB
Oompiie 3amaHHOM B HacTpoiikax. [lopor cpabGaTeiBaHus 3aIIUTBl 33aéTCS B IMPOLEHTAX
OTHOCUTEILHO cpeaHero apudmerwdeckoro 3HaveHHs (a3HbIX TOKOB. B cimydae oOpwiBa (aswi,
JeWCTBYET 3aluTa OoT 00OphIBa (a3, nMeromas 6oyee BHICOKHI MPUOPUTET YeM 3allluTa OT MepeKoca
TOKOB.

1.4.2.1.6 KoHTposb CONPOTUBICHUS U30ISAIUU

JInst  u3MepeHus CONPOTHUBIICHMS M30JSIUM  UCIHOJIB3YETCSl  BBIIPSIMIIEHHOE  CETEBOE
HaIpspKEHUE, KOTOPOE MOCTYNMAeT Ha KJIeMMy «Ax» ycrpoiicTta. IIpu mosiBneHMHM CONpOTHBIIECHUS
YTEUKH MEXIy KIeMMOH «Ax» W kiemmon «N» (HEHTpalib) HaNpsOKEHHE Ha KIEMME «AX»
IIPONOPLMOHAIEHO YMEHBIIIAETCS.

Ecnu comporuBnenue uzonsiuuu OyAeT MEHbIIE MOPOroBOro, TO IMYCK JBUraTens Oyaer
3a0JIOKUPOBAH 1O BOCCTAHOBJICHUS U3O0JISALIUH.

[Ipn nmomaye Ha kiIeMMy «AX» BHEIIHETO IEPEMEHHOIO HANPSKEHUS MU3MEPEHUsS U30JSLIUU
npekpamaercs. Korna BHelIHee HampspkeHHE (HANpsDKEHME NUTaHWsI ABUIATENs]) CHUMAeETCH,
HaIlpsDKEHUE Ha KIeMMe «AX» BHOBb BO3BPAILAETCS K 3aJaHHOMY BHYTPEHHHMHM LEIISAMM U3JETUs, U
KOHTPOJIb COIPOTHBIICHUSI M3OJSIMH BO300OHOBIsAETCS. TakuMm 00pa3oM, M3MEpPEHHE H30JIALUU He
3aBHCHUT OT COCTOSIHUS YCTPOWCTBA, a OIpeNesieTcsl TOJbKO HATUYMEeM/OTCYTCTBUEM BHEIIHErO
HanpsDKeHUs Ha KiieMMe «Ax». OOpBIB MM OTKITIIOYEHUE KIEMMbI «AX», SKBUBAJICHTHO OTCYTCTBHIO
yTeukH, paboTa JBUTATENsl B 3TOM CIydae pas3pelieHa, HO KOHTPOJIb H30JSIUH HE MPOU3BOIAUTCS.
Heo0xonuMo y4uThIBaTh, YTO NpPU HCHOJB30BAHUU H3JENUs COBMECTHO ¢ Y30, TOK KOHTPOIS
M30JSIUUNA TEYET MO «JUIMHHOMY» IyTH: KieMMa «Ax» — Kopmyc asurarens — muHa PE — Touka
coequnenuss mmH PE u N — Y30 — mmuaa N — xnemma «N». Ilpu stom o6psiB munbl PE,
MOAKIIOYEHHOM K KOPIYCY JBUTATEINS, BEAET K MPEKPAILEHUIO KOHTPOJIS U30JSALHUN.

1.4.2.1.7 3amuTa OT HapylIeHU MAPAMETPOB MUTAIOIIEH CETH

YCcTpolicTBO M3MepsieT HaMpshDKeHHE Beex (Da3 M ompeAenseT UX MOCIeI0BaTeIbHOCTh. XOTs
caMO yCTPOHCTBO pabOTOCIIOCOOHO B MIMPOKOM JHAINA30HE MUTAOIINX HANPSDKEHHUH, OHO OJIOKUpPYET
BKJIIOYEHUE HAarpy3Kd MPU BBIXOJI€ HANPSKEHUS 3a YCTAHOBJIICHHBIE TPAHMIIBI, a TaKXke NpH
HapyIIeHUH ToceaoBaTeIbHOCTH (a3 oTHocuTenbHO A-B-C. Ilpu Bo3BpaliieHun mapaMeTpoB CETH B
HOPMY aBapusi CHUMAETCS.

1.4.2.1.8 KoHTpoab HarpeBa ABUraTels

Harpes  pgBurartenss  KOHTpONMpYyeTCs  BCTPOCHHBIMH B~ OOMOTKM  JIBUraTels
PTC-repmucropamu. TepMHCTOp BKIIOYEH MOCIEI0BATENbHO MEXKIY HEUTpanibl0 U BHYTPEHHUM
STAJIOHHBIM PE3UCTOPOM H3AeNus, oOpa3ys naenutenb. s cxeMm BKJIIOYEHHS U3AENIus C
npumeHenueM Y30 (cM. Janee) HEeJOMyCTUMO COCIMHEHUE HEUTpaIM U KOpIyca JBUTATENs], B 3TOM
cilyyae HeoOX0JUMMO MPUMEHEHHE TEPMOJATUNKOB, 00a BBIBOJA KOTOPBIX U30JUPOBAHBI.

YCTpoHCTBO  TakXe  MO3BOJSIET  U3MEPATh  TEMIIEpaTypy  ABUraTelsl  UCHOJIb3Ys
tepmoconpoTtuiienre tuna PT100. JlaTunk noakitoyaeTcsi K yCTPOMCTBY MO TPEXIPOBOIHOM CXEMe,

12



Y3/{-11B Pyxo6oocmeo no skcniyamayuu I'CIIK.468263.154-07 P2

MIO3BOJIAIOIIEH KOMIICHCUPOBAaTh BIUSHUE IIPOBOJOB Ha pe3yibTarbl u3mepeHuil. IIpm 3amure ot
neperpeBa mno gatuuky PTI100 wumeercs BO3MOXHOCTH 3aJaTh MAaKCUMAJIbHO JIOMYCTUMYIO
TEMIIepaTypy IBUTATEIN, IPU TOCTHKEHUN KOTOPOH JBUraTeNb OyAeT OTKIIIOUEH.

1.4.2.1.9 KonTpoab nomaanus BOJIbI

YCTpOHCTBO MOXKET UCHOJB3YEeTCS COBMECTHO C KOHIYKTOMETPHUYECKHM JaTYUKOM
BJIQXKHOCTH. J{aTUMK MpU 3TOM MOJKIIIOUAETCS K AUCKpeTHOMY BXoAy «B2». KoHTpoias Hanuuus BOJIbI
MPOU3BOJUTCS MYTEM HU3MEPEHUSI COMPOTHUBICHUS MEXKIY KOPIYCOM JBUTATENS W BXOJOM H3JIEIHS.
[IpuHIMI U3MEpeHHs — TOT K€, YTO U y JaTYMKa TeMIeparypbl. JlJis KOHTPOIIS METOCTHOCTH KaOes
MOAKTIOYEHUSI JATYMKOB B JBUTATENIb HEOOX0auMo ycTaHaBiauBaTh pesuctop 100 kOwm. Ilpu sTom
HOPOTH CpalaThIBAaHMsI M3JIENUs yCTAHOBJCHBI TaK, 4TO Hanuuue compotusieHus 100 kOMm mexmay
kieMMor «I»(«N») u kiemmon «B2» wu3genust paccMaTpuBaeTcsi, Kak HOPMATBHBIA PEXKHUM,

CHU)KEHUE [JIAHHOTO COMNPOTHUBJICHHS — KaK HaJu4he BOJAbl WM 3aMbIKaHUE, YBEIUYCHUE
COTIPOTUBJICHUS (MJIM €r0 OTCYTCTBHE) — Kak OOphIB AaTunka. HeoOXOoauMoO ydWTHIBATH, YTO TIPHU
BKJIIOUEHUU u3Jenus ¢ npuMeHeHueM Y30, M3MEpUTEIbHBIM TOK JaTyMKa BIAXKHOCTU TEYET MO
«MHHOMY» TyTH: KiemMma «B2» — pesucrop 100 kOm — kopmyc npurarens — muHa PE — Touka
coequnenus mwuH PE u N — Y30 — mmnua N — kiiemma «Ny. [Tostomy, Hanpumep, oOpbIB mKHBL «PE»,
MOJKJIFOUEHHON K KOPIYyCy JIBUraTelis, SKBUBAJICHTEH OOpBIBY JaTuMKa BIAKHOCTH.

1.4.2.1.10 O6paboTKa BHEITHUX CUTHAJIOB aBapuit

VYcTpoiicTBO MOXeT 00pabarhiBaTh [0 JABYX BHEIIHUX CHUTHAJIOB aBapuil THMA «CyXOH
KOHTaKT». BHellIHWe CUTHaJbI aBapuil MOAKIIOYAIOTCS K AUCKPETHBIM BXxoaaM «Bly, «B2» u kiemme
«1».

1.4.3 ABTOMaTtW3MpoOBaHHAs HACTPOMKA TOKOBBIX 3AIUT

[Ipn kaxxgoM TMyCKe J[ABHTaTeNs YCTPOWCTBO (DUKCHpPYET BEIUYUHY U JJIUTEIHHOCTh
MPOTEKAIOIIUX TOKOB C LENbI0 ONpesaeseHus: 00JacTU pealbHbIX PEXHMOB pabOThl 3alIMIIAEMOI0
anekrponaBuratens. [lomHblii 00beM JaHHBIX YCTPOMCTBO cOOMpaeT OpUEHTUPOBOYHO 3a 11 MUHYT
HEeNpepbIBHON paloThI ABUraTelns, AajibHeiias padoTa ABuratens He yuuThiBaercs. [1lo mepe cOopa
JAHHBIX JaHHbIC (UKCUPYIOTCS B DHEPrOHE3aBHCUMON mamsTH. Ha ocHOBaHWM NaHHBIX 00 00JIacTH
pabouynx peXUMOB JBUTATENs] YCTPOWCTBOM MOTYT OBITh pacCuMTaHbl IapamMeTphl 3allluT,
00ecrevYnBarOIINX MaKCUMAIBHO OBICTPOE OTKIIOYCHHE [BUTATENs TpU JFOOOM aHOMaIbHOM
OTKJIOHEHHH TOTPeOIsSEeMbIX IBUTATEIEM TOKOB U OTCYTCTBUE JIOXKHBIX CpaOaThIBAHUNA TOKOBBIX
3amuT. [lepeueHs paccUMThIBAEMBIX U M3MEHSEMBIX MapaMeTpoB mpuBeAeH B Tabmuie 1.9. 3amyck
pacuéra U YCTaHOBKM MapaMeTPOB TOKOBBIX 3aLIUT MOXKET OBbITh MPOU3BEAEH C MaHENIN yIpaBiIeHUs
ycTpoicTtBa ucnoib3yss nyHKT ABTOH MeHio CepB- wiM ¢ KOMIBIOTEPA, WCIONB3YS MPOrpaMmy
«Y3/1-CepBuc 11». lnst koppekTHOH pabOThl (PYyHKIIMM aBTOHACTPOWKH B YCTPOMCTBO J0O 3amepa
XapaKTePUCTHK U pacdyéTra mapaMeTpoB 3alIUT JOKEH OBITh BBEIEH HOMUHAIBHBIN TOK JIBUTATEINs U
Ipou3Be/IeHA I[IpeBapUTENIbHAs pydHas HAacTpoWKa 3alluT, oOecleyuBaronasi, Kak MUHUMYM,
OTCYTCTBHE JIO)KHBIX OTKIIOYCHH JBHUTATENs BO BpeMs cOopa JaHHBIX JJIsi aBTOMATH3UPOBAaHHOM
HacTporiku. Ha BpemMs aBTOHaAcCTpoiku BBIXOJIbl YCTPOMCTBA BBIKJIIOYAIOTCS, YCTPOWUCTBO
OJIOKMpYeTCS W HE BBINONHSET HUKAKUX Jpyrux (QyHKOUHA (CBSA3p IO MOCIIEIOBATEILHOMY
uHTepdeiricy padoraer). Ecau ycTpoiicTBoM coOpaH HETOCTATOYHBIA OO0OBEM MAaHHBIX O 00JIaCTH
pabounx pexxumoB asuratens (MmeHee 50% 1o mokazaHusiM B myHKTe MeHIO ABTOH u B mporpamme
«Y3]1-CepBucy») pe3ysbTaT aBTOHACTPOMKH MOXKET OBITh HE BIIOJIHE KOPPEKTHBHIM. B 3TOM cCirydae
noTpedyeTcs pydHas KOPpEKTUPOBKA HACTPOECK 3aIIIHUT.
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Ta6nuua 1.9 - [TapameTpsl 3a1UT, U3MEHSEMbIE TIPH aBTOHACTPOIKE

O06o03HaUYeHHE B MCHIO Haznauenue
oopP JlommycTMoe KOJTMIECTBO 0OOpPBaHHEIX (Da3
IoOp MuHUMAaNBHBIN TOMYCTUMBIN TOK IBUTATENS
to2 Bpems oTkItoueHHS TPH JIBYKPATHOM MIEPErpy3Ke MO TOKY
Icpod TTopor 3amuThl OT NEeperpy3ku, KpaTHOCTh TOKa
tcpo 3anepiKka cpadaThIBAaHUS 3aIIUTHI OT MEPETPY3KH
I3 Paspernienne ObICTPOICHCTBYIOMICH 3aIIUTHI

1.4.4 Tumnosnle cXeMBI BKIIIOUEHHUS

Cxema BximoueHus Y3/l onpenensieTcs cXxeMor MOAKIIOUEHUS JBUTATelsl K TUTAIONIEH CETH,
I/ICHO.HB?)yeMBIM KOMMYTaI_[I/IOHHBIM U 3alllUTHBIM OGOPYI[OBaHI/IeM, I/ICHO.HI:ByeMBIM Ha60pOM
naTurkoB. Hambomee mpocTas TUIIOBasi cxeMa BKJIFOUCHUS yCTPONCTBA 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

M1

zZ O W >

Pucynok 5 - Tunosast cxema BxitoueHusi: KM1 — maruutnsiit myckarens; QF1 — aBTomarnueckuit
BoIKIItOouatens; JArl, 12, JIT3 — maTumku ToKa

[Tpu OGonbIuX mMeperpy3kax MO TOKY OTKJIIOYAIoIas COCOOHOCTh MAarHUTHOTO ITyCKaTes
(KM1) MokeT oka3aTbCs HEIOCTAaTOYHOH, TOATOMY Il oOOecreueHus Haa&KHOW 3aIluThl
OGOpy,Z[OBaHI/IH HGOGXOZ[I/IMO YCTaHaBJIMBATb IIOCJICO0BATCIIbHO C HUM aBTOMATHYECCKUU
Beikimouarens QF1. Ilpu stom 3amutel V3] ciaemyer HAcTpoOWTh TakKUM 0OOpa3oM, YTOOBI TOKH
KOPOTKOTI'O 3aMbIKaHUA paspbiBaIMCb MMCHHO aBTOMATHUYCCKHUM BBIKJIIOYAaTCIICM.

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

Bo3moskHbIe BapuaHThI cXeMbl BKiIIoueHus Y 3/ moka3ansl Ha pucyHkax 6-13.
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Hacrpoiiku: | [].BeIx=pcun

Pucynok 6 - Mcnonb30BaHne HE3aBUCUMOI'O PACLENIUTENS sl OpraHu3alun
OBICTPOICUCTBYIOIIEH 3aITUTHI OT KOPOTKOTO 3aMBbIKAHUS

1

y30-11

<=

PT100=pa, AtT=na

Hacrpotiku:

Pucynok 7 - IloakmtoueHre TepMOAATYMKOB

BN

10

Myck B1

Myck 14 8o
12

1

< Y30-11

Hacrpotiku: | [IB1=nck2 wim JIB2=mnck2

Pucynok 8 - [loaknroueHne nepekitoyaTesiell ynpaBiaeHUs IBUTaTeNIEM
0 ABYXITPOBOJHOM cXeme
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o

<~ v3a-11

Hacrpoiiku: | IB 1=mnck3, JIB2=ctn3

Pucynok 9 - [loaxntoueHne KHOMOK yIPaBJIEHUS ABUTATENIEM 110 TPEXIIPOBOJHON CXEMeE

A B CN PE

[17
g

ar1

Ar2

Or3

¥30-11

KM1 Ny

H31

OB1
HO1
H32
0B2

HO2

zZ O m >

Hacrpoiiku: | AB1=/11B, JItB=na, IrT=na

Pucynok 10 - 3amura Hacoca, OCHAIIEHHOTO JaTYMKOM BiaxkHocTu U PTC-tepMogaTunkamu
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Hacrpoiiku: | C.Bbix=3B31, [{.BEIX=TpeyT.

Pucynok 11 - YnpapieHue mycKom ABUTATENS MO CXEME 3BE34a-TPEYTrOJIbHUK

[Ipu ympaBiaeHUW OBHUTaTeieM TMOJKIIOYCHHBIM IO CXEME 3BE3a-TPEYTrOJbHUK OTCYTCTBHE
Harpy3KH MpH BKIIOUYEHUH OOMOTOK TPEYTOJIbBHUKOM CUUTAETCS aBapUIHOM CHTyaluel U IpUBOIUT K
OTKJIIOYEHHUIO YCTPOMCTBOM MUTaHUs JABUraTens ¢ kKoaoM aBapun “AB 20”. Dto cmenmaHo s
HUCKJIIFOYCHUA BO3MOXHOCTHU Hp}IMOI‘O HyCKa ABUTATCIIA C 06MOTKaMI/I BKJIFOUYCHHBIMU TpeyFO.HBHI/IKOM
MOCJIC TPEPHIBAHUS €TI0 MTUTAHUS 110 KaKOW-THO0 MPUIHMHE.
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Hacrpoiiku: | IB1=Bnpa, [IB2=na3zan, C.Beix=Bnpa, Jl.BeIx=Ha3ana

Pucynok 12 - Yrpasnenue qsurarenieM, pab0oTaloIM B PEBEPCUBHOM PEKHME

YcerpoiictBo 3amuThl asurarens Y3/1-11B MoxeT npuMeHSATHCS COBMECTHO € yCTPOWCTBaMU
mnaBHoro mycka (VYIIII) He wumeromuMu COOCTBEHHBIX CPEACTB 3alIMTHL. JlaTuWku Toka
pekomenayerca pasmemars Ha Beixoge YIIII. Ecom VIIII mocTtpoeHo mo cxeme ¢ KOMMyTalHen
TONBKO ABYX (a3, To HE0OXO0AMMO 3a1aTh B HacTporkax Y3/l yBeTWUYEHHBIN JOMYyCTUMBIA TEPEKOC
¢azubix TokoB. [Tpu pabore YIIII aToro tuna nepekoc GasHbIX TOKOB MOXKET npeBbImaTh 50 %.

Jlist ocymecTBieHus KOppekTHoro u 6e3omacHoro s YIIIT KoHTposst u30as1Mu KOHTAKTOoP,
OTKJIIOYAIOLINN JBUraTEIb, HEOOXOAMMO BKIIOUNTH Ha BhIXxoje YIIII Tak, 4ToOBI HCIBITATEILHOE
HarpspKeHue He MorJio ObITh mogaHo Ha YIIII. Eciau 370 HEBO3MOXXHO, TO BXOJI KOHTPOJIS H3OJISIIHHI
V3]l pexoMmeHayeTcs OCTaBUTh He MOAKIOYeHHBIM. [Ipumep npumenenus Y3/I-11B coBmecTHO ¢
VIIIT nokazan Ha pucyHke 13.
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Hacrpoiiku: | C.Bbix=ctn, Jl.BbIX=aBap.

Pucynox 13 - IIpumep cxems! Bkimouenust Y3/[-11B npu pabore coBmectro ¢ VIIIT

1.4.5 @yHKIMM UHIMKATOPOB U UCIIOJIb30BaHUE KIIABUATYPbI

Numukatop PABOTA mnoka3bIBaeT COCTOSHHME BBIXOJHOIO pene usaenus. Ero ceeueHue
UHPOPMUPYET O TOM, YTO YCTPOMCTBO pa3pellyio BKIIOYEHHE Harpy3ku. COCTOSHHE KOHTAKTOB
BBIXO/IHBIX pEJIe MPH 3TO 3aBUCHUT OT 3aJaHHBIX HACTPOeK. MuUraHnue MHAMKATOpa NPeayNpexIacT o

CKOPOM IIyCKE.
Cseroguopn IIPEJIYIIP. curnanusupyer o npelaBapuilHOM OTKIOHEHUE TOKOB U HaIPSKEHU.

CBedeHune CBETOIM0/1a IPEKpalaeTcs Ipy BO3BPALCHUN TapaMETPOB B HOPMY .
Cserognon ABAPUS aBnsroTcs MHAMKATOpaMU aBapUNHBIX cUTyauuil. TOYHO ONpeneinuTh

BHJI aBAPUHHOMN CUTYyaIlMK MOYKHO TI0 0ToOpa)kaeMOMy Ha JucIIee Koay aBapuu Buma: “AB XX”.
[lepeuyens komoB aBapuii npusenéH B Tadmuie 1.10.
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Tabnuua 1.10 - Onucanue aBapuiHBIX CUTyalUi

N Bpewms ITopor IToBTOpHOE
Kon [IprurHa aBapuHOTO OTKIIFOUECHUS
peakiuu | cpabaTbIBaHUS | BKIIFOUSHUE
AB 10| ITepekoc TokoB (a3 tapd* Inpd* HET
AB 20| OOGpsIB ogHOM MM IBYX (ha3, XOJIOCTON XOJI TBUTATEIIS 1 cex lobp* HET
AB 30 Koporkoe SAMBIKATIHC <10wmc 15 x [Hom** HET
(ObIcTpONECTBYOMIAS 3aLIUTA)
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 [0,9...1,3 MOm na*
AB 50| Brixon HanpsiKeHHs CETH 32 YCTAaHOBJICHHBIE TPaHUIIBI ~1 cex Upon* na*
AB 51| Hapymienne mociieoBaTeIbHOCTH (a3 2,6 cex [IcD* na*
AB 60| O6psiB Tepmonatunka PTC ~0,6 cex cM. Tab. 2 na*
AB 61| 3ambikanue TepmogaTunka PTC ~0,6 cex cM. Tadu1. 2 na*
AB 62| Tleperpes aBurarens (1o tepmogarauky PTC) ~0,6 cex cM. Tabi. 2 na*
AB 63| O6psiB Tepmonatarka PT100 ~0,6 cex tMaKc na*
AB 64| 3ampikanue repmomarauka PT100 ~0,6 cex tMaKc na*
AB 65| Ileperpes nsuratens (o tepmoaatauky PT100) ~0,6 cex tMaKc na*
AB 70| OOpbIB gaT4yMKa BIAXKHOCTH ~0,6 cex cM. Tadu1. 2 na*
AB 72| Tlonaganue BoJbI B KapTep HAcOca ~0,6 cex cM. Tabi. 2 na*
AB 81| Braemmnsisa aBapwust Bxox 1 0,1 cex — na*
AB 82| BremHss aBapus Bxoxn 2 0,1 cex — na*

* HacTpauBaeTCs
**MIHOBEHHOE 3HAUECHUE

[Ipu BKIIOYEHMH YCTPOWCTBA JUIsI TMPOBEPKM  PAOOTOCIIOCOOHOCTH  MPOU3BOAUTCS
KPaTKOBPEMEHHOE BKJIIOYEHHE BCEX CETMEHTOB JUCIUIES M BCEX MHIUKATOPOB. 3aTeM, IIpU
OTCYTCTBHM aBapHUi, YCTPOMCTBO IEPEXOJUT B PEKUM HHIAUKALHUKU TOKOB M HAIpsDKEHUU. B sToM
peKUME Ha JUCIIIEH MOOYepENHO BBIBOJATCS 3HAUYEHHUS TOKOB M HampspkeHMH mo ¢asam. Haxumas
kHonky € ¥ P> MOXXHO BbIOpaTh MHAMLMpPYEMbI apamerp (Toku a3z A, B, C; Hanpsokenus ¢az A,
B, C), mpu 5TOM Ha HEKOTOpPOE BpeMsI MOOUEPEAHBIN BHIBO] ITapaMeTPOB mpekpamaercs. [Ipu BeiBoje
Ha 3KpaH 3HauYeHUI TOKOB BbhIOpaHHAs (paza oOo3HauaeTcs Oombinoit OykBoii (A, B, C), a npu BbIBOJE
HarpsDKeHUH - Manou (a, b, ¢). [Ipy BOBHUKHOBEHWN aBapUWHOW CHUTyallud Ha JUCIUICH BBIBOJIUTCS
KOJ] aBapuH, HO TOKH U HAIIPSDKEHUSI MOKHO IIOCMOTPETH MOIb3YsICh KHONKamu € u P> .

[Ipu Haxatun kHOmMOK A winu V Ha dKpaH OyJeT BBIBEJEHO MeEHI0. Yepe3 MeEHIO
OCYILIECTBIISETCS IPOCMOTP PA3JIMYHBIX [TapaMETPOB U 3aJjaHME HACTpOeK ycTpoiicTBa. HacTpoliiku u
IapaMeTpsl pa3MEUICHbl B HECKOJIBKHX NMOAMEHIO. IIyHKTBI MEHIO, HCHIOJB3yeMBbIE Ul BXOAa B
MOJIMEHIO 0003HaUYEHBI CUMBOJIOM «-». J{JIs1 MPOCMOTpa 3HaYeHUsI HACTPOHKU HEOOXOIMMO BBIOPATh
€€ B MEHI0 U HaxaTb KHONKY P>. J[ist TOro, 4roObl NOIY4YUTh BO3MOKHOCTb M3MEHSATh HACTPOWKH
YCTPONCTBa, HEOOXOIUMO MpPEABAPUTEIBHO BBECTH KOJ AocTyna B myHKTe MeHio «Kom». Kon
JOCTyTa MpeIHAa3HAYEeH Ul MPENOTBPALLEHUS CIIy4allHOTO MM HECAaHKIMOHMPOBAaHHOTO M3MEHEHUS
HacTpoek. [1o ymonuaHuio (3aBojJcKas HacTpoWKa), KOJ JUlsd U3MEHEHUs] HACTPoeK — ynciao 4321, ero
MOKHO CMEHUTh B CEPBUCHOM MEHIO. [/l peakTHpOBaHUs KaKOM-1M00 HACTPOMKU HAJ0 B PEXUME
IIPOCMOTpA 3HAYEHUS] HaXaTh KHOIKY P>, IpU 3TOM HMHIUIMPYEMOE 3HAUYE€HUE WIM €r0 4acTh Ha
JMcIIee HAyMHAaeT Murartb. Ecinu  BeIOpaHHBI nHapaMeTp peJakTHpPYeTcs IOopas3psAgHO, TO
IEpEeEMELEHHS Kypcopa MEKIY pa3psaaMu uncia npousoaurcsa kHonkamy € u . Knonku A u 'V
UCIONB3YIOTCS ISl YBEJIMYEHUs MO0 YMEHBIIEHUS BBIOPAHHOM 4YacTM 4uMCla WK As nepedopa
BO3MOXKHBIX 3HaueHui B cnucke. COXpaHEHNE yCTaHOBJIEHHOIO 3HAYEHMsI IPOU3BOIUTCS Ha)KaTHEM
KHOIIKK P> TIpU HAXOKJICHHHM Kypcopa B KpaiHed mpapoil mo3uniuu. OTMEHa BBOAA MPOU3BOIUTCS
KHONIKOM <« IIpU HaXOKJIEHUH Kypcopa B KpailHel JIeBOM MMO3ULIUH.

UYepe3 HECKONBKO CEKyHJ IIOCIE IOCIEIHEr0 HakKaThsg Ha KHONKA MUIAaHHE JUCILIES
IIPEKPATUTCS U YCTPOUCTBO BEPHETCS B PEXKUM UHIAMKALMM TOKOB M HanpspkeHuil. IIpum sTom kox
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JOCTyIa aBTOMATUYECKH OOHYIHTCA. ECaM B 3TOT MOMEHT YCTPOHCTBO HAXOAWIOCh B PEXHME
peAaKTUPOBAHUS KaKON-IMO0 HACTPONKH, TO HOBOE 3HAUEHHE HE OYJIeT COXpaHEHO.

1.4.6 HacTpoiiku 1 nmapameTpsl

JlocTynn K HacTpoMKaMm M IapaMeTrpaM yCTPOMCTBA OPraHHM30BaH B BHJIE HECKOJIBKUX MEHIO
(cm. Tabmmumpt 1.11-1.16). CoBMECTUMOCTh BO3MOXKHBIX HACTPOCK MpuBeacHa B Tabnuie 1.17. MeHto
ABTOMATUYECKHU MEPECTPAUBAIOTCS B 3aBUCUMOCTU OT HACTPOEK YCTPOHCTBA M MMEIOLIEHCS B MaMSTH
ycTpoiictBa uHpopManun. M3 MEHIO CKPBIBAIOTCS MYHKTHI HE COACpIKAIlIUe KaKOW-TNOO0 IMOJIe3HON
UH(POPMALIUH NPH TEKYIIUX HACTPOUKAX H3/IEIHSL.

Tabmuma 1.11 - 'maBHOE MEHIO N3AETHUA

O6o3HaueHue Onucanue
NHD- WNudopmanus o COCTOSIHUN ABUTATENs U yCTPOMUCTBA 3alUTHI (CM. Tadbmuiry 11)
IIpTA- IIporokon aBapuit
IIpTP- [IpoTokon paboThl ABUTATENS
Kon [TyHKT MeHIO JU1sl BBOJIa KO/Ia 10CTyIa
Yer- MeHnto HacTpoiku mapaMeTpoB 3autuT (cM. Taduiry 1.13)
DyHk- MeHto HaCTpONKH MOTOTHUTEIBHBIX (PyHKIHH (cM. Tabuity 1.14)
Ceps- CepBuCHOE MEHI0, JOCTYITHO TOJBKO MOCIE BBOJA Ko/a AocTyma (cM. Tabmuiy 1.15)
Cas3- MeHI0 HaCTpOMKH MapaMeTpoB CBs3u. (cM. Tabmuiy 1.16)
Tabmuma 1.12 - Mento uHboOpMaIuu 0 COCTOSHUY JIBUTATENS U ycTpoiicTBa 3amuThl (MHD-)
O60o3HaueHue Hasznauenue JInarna3oH 3HaueHU
PoT x Cocrosiaue nsuratens (paboTaeT WM HET, ONpeneNsercs O — na
10 TOKaMm) H — ner
MTY HapaboTka gBuraressi, 4achl 0-99999
Ilck KosinuecTBO MycKOB IBUTATENS 0-99999
10 x CpabatpIBaHUE 3aIIUTHI OT EpeKoca TOKOB (a3
20 x CpabatpiBaHuE 3aIIUTHI OT 00pbhIBa (ha3 U XOJIOCTOrO X012
30 x CpabaTpIBaHHE 3aIUTHI OT KOPOTKOTO 3aMbBIKAHHS
31x CpaOaTbIBaHHE 3aIIUTHI OT MEPETPY3KH MO TOKY 1— na
32x CpabaThIBaHUE TEIJIOBOW 3aIUTHI H— ner
40 x CpabaTtbIBaHUE 3aIIUTHI 10 COMTPOTUBICHUIO U30JISLIUN
50 x CpabaTpIBaHUE 3aIUTHI IO HANIPSHKEHUIO TTUTAHUS
51 x CpabaTpiBaHuEe 3alUTHl 10 TOCIEAOBaTeIbHOCTH (a3
MUTAIOIIEH CEeTH
ATT x CocTtosiHue TepMoaTInuKa O — o0OprIB
H — Hopma
IT — neperpeB
3 — 3aMbIKaHUE
ATB x CocTtosiHue TepMoaTInuKa O — o0OprIB
H — Hopma
Il — neperpen
t x Temnepatypa aurarens o garauky PT100 -98 — 890C
O — o0OprIB
3 — 3aMbIKaHUE
Hr x Harpes nBurarens, % OT HOMUHAJIBHOTO 0-999
AIIB x B0O3MOXXHOCTb ~ aBTOMAaTM4YECKOIO  IIOBTOPHOIO  ITyCKa A —na
JIIBUTATEIS H—uer

21




I'CIIK.468263.154-07 PO Y3/I-11B Pyxosoocmeo no sxcniyamayuu

Bx 12 CocTrosiHue TUCKPETHBIX BXOA0B ‘
Beix 12 CocTosiHue TUCKPETHBIX BBIXOJ0B - - Coct. «0»
7]
- Cocr. «1»
TIoGpA* Texymmii mopor cpaGaTbIBaHHS 3aIUTHI OT XOJIOCTOTO 0.0 —9999.9
xona it dasel A, % OT HOMMHAJIBHOTO TOKA JIBUTATENS
IoopB* Texymuit mopor cpabaThIBaHMS 3aIIATHI OT XOJIOCTOTO 0.0 —9999.9
xoja ansi dasel B, % OT HOMUHAIBHOTO TOKA JIBUTATEIs
TIoopC* Texymuit mopor cpadaThIBaHMS 3aIIUTHI OT XOJIOCTOTO 0.0 —9999.9
xona uist dasel C, % OT HOMMHAIBHOTO TOKA JIBUTATEJIsS

*MyHKTBI MEHIO OTOOPAXKAIOTCS TOJIBKO B CIIy4ae UCIOJIb30BAHUS KOPPEKIIMH MOpora cpabaTbIiBaHUs
3aIIUTHI OT XOJOCTOrO X0Aa

B mento IIpTA- BeiBoguTcs nnpopmanus o npoucxoausmux aBapusax B Buae NABKK, roe N
— TOPSAJIKOBBI HOMEp aBapuiHOW cuTyalruu B mpoTokosne, KK — kox aBapuitHON cuTyaluw.
Ilocnegnsss w3 mnpousoweAmnx asapuili uMeer HoMep (0, BCero B IIPOTOKOJIE COXPAHAETCS
uHpopMmauus O JeciaTH aBapusax. Haxumas KHONKy P> MOXKHO IOCMOTpPETh BpeMs M JaTy
BO3HMKHOBEHHUS aBapUWHOW CHTyallud, TOKM W HampsHKeHHs 1Mo (a3aM B MOMEHT cpalOaThIBaHUS
3amuThl. [Ipu orcyTcTBUM 3anuceil 006 aBapUHHBIX CUTYalUsAX B IPOTOKOJIE BBIBOAATCS IIPOUYEPKH.

B mento IIpTP- BBIBOIUMTCS MH(DOpMAIHS 0 3aImycKax U octaHoBKax jnsurarens B Buae N Ilck
nmu N Ctn, e N — mopsiakoBeIid HOMEp 3amucH B mpoTokoiie. [locneaHee mpousoieaiiee coObITHE
umeer Homep 0, Bcero B MPOTOKOJE COXpaHseTcss MHGOpMAIMS O JECATH MyCKax M OCTAaHOBAX
nuratens. Haxumas kHONKy P> MOXHO IMOCMOTpPETb BpeMs M JATy COOBITHS, MaKCUMAJIbHYIO
aMIUTUTYAy TOKa, 3aQUKCHPOBAHHYIO B MOMEHT 3allycka jaBurarens. IIpm oTcyTcTBUM 3amuceid o
pa0oTe ABUraTess B IPOTOKOJIE BHIBOJSATCS IPOUYEPKH.

Ta6muma 1.13 - MeHio 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 MHHUMAIBHOTO JOITyCTHMOTO -2.0-2.0 0.0
TOK JBWUTATeNs TMPU OTKIOHCHUM HANPSIKEHUS CETH OT
HOMHHAJA
Ix3 Pazpemrenne OBICTPOIECHCTBYIOMIECH 3aITUTHI na/HeT HET
Icp6 | IMopor 3amurel OT neperpys3ku, KpaTHOCTh TOKa 2-10x 10x
tcp6 | 3anepxka cpabaTbIBaHUSA 3ALIMTEI OT IIEPETPY3KH 10-9990 mc. 10mc
to2 Bpems oTkimodeHns py ABYKpaTHOW NEpErpy3Kke Mo TOKY 10-200 cexk. 25 cexk.
00p® | HdonmycTumoe KOIM4ecTBO 000pBaHHBIX (a3 0-3 0
Inp¢ | HomycTumas pasHOCTb TOKOB 110 (ha3am 1-70% 20%
tnpg | Bpems OTKIIOYEHHMs TpU  TPEBBILIEHAM  JOMYCTHMOM 20-2550 mc. 2550 mc.
Pa3HOCTH TOKOB (a3
IIc® | 3ammra OT HApYIICHHUS MTOCIICI0BATEILHOCTH (a3 na/HeT na
Ru3zoa | [lopor cpaGaTbiBaHUS 3amUTBl IO  COMPOTHBIICHUIO 1,1 MOwm; 1,1 MOm
HA30JISILIUA 0,55 MOm
trnek | 3amepikka BKITFOUCHUS 1-255 cek. 1 cexk.
ATIB | Pa3pemenne aBToMaTuuecKoro NOBTOPHOTO BKIIOYECHUS na/HeT na
-15+10 %, 20+15 %
Unon | Jlomyck Ha HanpshKeHHUS MUTAIOIIEH CeTr -20+15%;
-25 +20 %,;
-30 +25%;
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Ta6ymma 1.13 - MeHro HacTpolKu napameTpoB 3amuT (Yer-). [Ipomgomkerue

JITT | Paspemenue 3amur no repmonarunky PTC na/HeT Jia
JITB | Paspemenue 3amur no JaTuuky BIaXKHOCTH na/Her na
Pt100 | Pa3pemenne 3amut mmo Tepmomarauky PT100 na/HeT na
tmakc | [lopor 3amutsr o neperpeBy (gatuux PT100) 10-255 200
Tabmuua 1.14 - MeHio HaCTpOHKH AONOTHUTENbHBIX GyHKUINH (DYHK-)
O603Ha- Hasnauenue Jluamna3od 3Ha4eHui 3HaueHue Mo
YEeHHUE YMOJTYaHUIO
HET, BHEIIHsISI aBapus 1, HET
KOMaH/1a IyCK
JIB1 |BriOop ¢yHKIMM TIEpBOro AUCKPETHOTO BXOAA (ABYXTIpOBOHAs CXEMa),
KOMaH/1a IyCK
(TpexmpoBoHas cxema),
BpalllcHUE BOEPES
JIB2 | Bri6op ¢pyHKIMH BTOPOro JMCKPETHOTO BXOJA HET, BHEIITHSS aBapus 2, HET
KOMaH/1a IyCcK
(IBYXIIPOBOAHAS CXEMa),
KOMaH/Ia CTOI
(TpexmpoBoHas cxema),
BpallcHUE BIEPEL,
JIATYHMK BIKHOCTH
C.BbIX |Pexxum paboThl CHIIOBOTO BEIXOAA CTaHJapPTHBIH, CTaHJIapTHBIN
BKJIIOUEHHE 10 CXeMe 3Be3/a,
BpallcHUE BIEPEL.
JI.BbIX |Pexum paboTel 10MOTHUTEILHOTO BBIXO/IA HET, HET
CUTHAJIM3AIINs aBaApHH,
npeaynpexxaeHue o mycke,
CUTHATH3AIUS TIEPErpy3KH,
JICTAaHIIMOHHOE YIIPaBJIeHUE
BBIXOJIOM,
BKIIIOUEHHE IO CXEME
TPEYTOJHHUK,
BpalcHre Ha3aj,
YIpaBICHHE PacleuTeIeM
t mpk |3anepxKa Ha NEPEKTIOYEHHUE PH PabOTe BBIXOIOB B 1-30 cexk. 10 cexk.
PEKUMAX «3BE3J1A-TPEYTOIBHUKY» H «PEBEPCH
Huxa |Huxnmygeckas pabora no raimepy Ja/HeT HET
t pao6 [IponomkuTenbHOCTh  pabOTBHl  JABHTATENS  TpU 1-5940 mumn. 1 muH.
IUKJIMYECKON paboTe
tcron |IIpomOKATETLHOCTh TMPOCTOS  IOBUTATENS  IIPH 1-5940 muH. 1 MuH.
IUKITNYECKON paboTe
JIY | /lucraHumoHHOE ynpaBlIeHUE na/Her HET
Bpems 00:00-23:59 00:00
Jlata |YcraHoBKa yacoB ycTpoiicTBa 01.01-31.12 01.01
T'ox 2000-2099 1970
Ta6muma 1.15 - CepBucHoe 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
JIBUTATEIIs, CTUPAHWE aBApPUMHOW OCHWIIIOTPaMMbl U
JIAHHBIX O ITYCKOBOM XapaKTEPHCTUKE JIBUTATEIS
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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

XapaKTePUCTUKU
YYY% - nonnora gaHHBIX O
MMyCKOBOM
XapaKTEePUCTUKU
JIBUTATEIIS
Pacur - BeINOJIHSAETCS pacyeT
coMTY COopoc cuéTurnka MOTO4acoB
coYCT COpoc BceX HACTPOCK Ha 3aBOJICKHE 3HAUCHUS ™

*BHUMAHMUE! Kon noctyna Oyaer cOpoIeH Ha 3HaYeHUE TI0 YMOTYaHHUIO.

Tabnuna 1.16 - MeHnto HacTpoliku napameTpoB cBsizu (CBsi3-)

O06o3Ha- Haznauenne Jnana3on 3HauyeHuit | 3HaYCHHUE IO
YECHUE YMOJIYAHUIO
Anpec | Anpec Begomoro ycTpoiicTsa 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., OAUH CTOIOBEIN OUT;
801 — 8 OUT JaHHEIX, OUT YETHOCTH — HEYET., OJUH CTOIOBLIN OUT;
8N1.5 — 8 OuT naHHBIX, OUT YETHOCTH — HET, OAMH CTONOBBIM OUT NpU puéme, J1Ba CTOTIOBBIX

OwTa mpu nepeaaye.
8N2 — 8 OUT HaHHBIX, OUT YETHOCTH — HET, JIBa CTOIOBLIX OUTA.
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Tabmuma 1.17 - B3aumo3aBUCUMOCTh U COBMECTUMOCTH HaCTPOCK
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1.4.7 OOmeH nanubiMu 110 uHTEpdEiicy RS-485

Wutepdeiic RS-485 mo3BonsieT cuuThBaTh MHPOPMALIUIO O COCTOSHUM ABUratens u Y3/, a
TaKXe YAAJIEHHO U3MEHSTh MapaMeTpbl 3aliuT. [ 3TOro MOXET HMCIOJIb30BATHCS MOCTaBIAEMas €
ycrpoiictBoM nporpamma «Y3J[-Cepsuc 11», 1160 mo0bie Ipyrue COBMECTUMBIE MPOTrPaMMHBIEC U
annaparHble CpeCTBa.

OOmMeH naHHBIMH ¢ ycTpoiictBoM 3ammthl Y3/[-11B  mpousBoauTcss 1O MPOTOKOIY
Modbus-RTU. Ilpu stom yctpoiictBo paboraer B pexxume Bemomoro (slave). IlommepxkuBaroTcs
IIMPOKOBEINATEeNbHBIE 3anpockl. JlJis BHU3yalbHOM HMHIUMKAIMM OOMEHA JaHHBIMHM HCIIOJIB3YeTCs
KpaifHsi4 MpaBasi TOYKa HHAMKATOpPA YCTPOMCTBA.

Criucok nmoafep>kKUBaeMbIX YCTPOMCTBOM (DYHKITMH MTPOTOKOJIA TpUBeaeH B Tadmuie 1.18.

Ta6muma 1.18 - [lonnepxxkuBaembie GyHKIIMU TpoTokoiaa Modbus.

OyHKIHA HanmenoBanue Onucanne
03 Read Holding Registers | UTeHue TekyIero 3Ha4eHUs OTHOTO WM HECKOJIBKHX PETrHCTPOB
XpaHeHUst
04 Read Input Registers | UreHne TeKkyIiero 3Ha4eHUsI OJHOTO WM HECKOIBKUX BXOJHBIX

peructpoB. B Y3/1-11B dyHKIus 4 HOIHOCTBIO AyOIUpyeT QYHKIIUIO
3 B mensax obecredeHus O0IbIIeH COBMECTUMOCTH C BETYIITHMHI
(Master) ycTpolicTBaMH pa3IMYHBIX MPOU3BOAUTEICH.

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

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

23 Read/Write Multiple | 3amuch HECKOIBKHX PETUCTPOB M YTEHUE HECKOJIBKUX PETUCTPOB
Registers OJTHHM 3aIIpOCOM

CnucoK JaHHBIX, TOCTYMHBIX 10 MpoTokosry Modbus, npuBenen B Tabaunax 1.19-1.25.

Tabmuma 1.19 - Haznauenue peructpoB Modbus. Madopmanus o mogudukanuu ¥Y3]]

Anpec Haznauenne Hoctyn

1 Koadduuent macmrabuporanus TokoB: 1 B moaudukarmu 50-500A; 10 B Bepcusix YTCHUE
1,0-10A, 8,4-84A. IlpumeHsieTcst KO BCEM TOKOBBIM HAaCTpOWKaM U apaMeTpam

2 |HwxHss rpaHuiia quana3oHa HOMUHAIBHBIX TOKOB, amrieps! / amneps X 10 YTECHHUE

3 | BepxHss rpaHuia Auana3oHa HOMHHAJIbHBIX TOKOB, aMIiepbl / ammepsl X 10 YTCHUE

4 | Bepcus mporpammHoro obecriederus (mpumep: v0.02 obo3HagaeTCs Kak 2) YTCHUE
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Anpec HazHnauenue Hoctyn
5 HomuHanpHBIN TOK ABUTaTEs, amnepsl / amnepbl X 10 YTCHHE/3aMUCh™*
6 MUHUMaJIBHO TOMYCTHMBINA TOK ABHUTATENs, % OT HOMUHAJIBHOTO YTeHHE/3auch*
7 [opor cpabaTbIBaHuUSs 3aIUTHI OT EPErPy3KH, KPATHOCTh TOKa YTeHHE/3amuCh ™
8 [Topor oTKITFOYEHMSI 10 IEPEKOCY TOKOB (a3, %o YTCHHE/3aMuCch™
9 Bpewmsi oTkITI0YeHHS TPH JBYKPAaTHON Neperpys3ke, CeKyHIbI YTeHHE/3aUCh*
10 | 3ageprkka BKIIOUCHUS, CEKYHIIBI YTCHHE/3aMUCh™*
11 ABTOMaTHYECKOE NOBTOPHOE BKJIIOUeHHe: 1 - na, 0 - HeT YTeHHNE/3amuch ™
12 | [IpoBepka nocnemoBaTenbHOCTH (a3 nmuTatonieid cetu: 1 - xa, 0 - Her YTeHHE/3aMuCh ™
13 | Pazpemenune ObicTponeHcTBYIOMEH TOKOBOM 3auThL: 1 - 1a, 0 - HeT YTeHHE/3aMuCh ™
14 | Bpems peakiuu 3aIUTHI OT TIEPETPY3KH M0 TOKY, MIJUTACEKYHIBI. 3HAUCHNE YTeHHE/3aMuCh*
Bcerga kpatHo 10, mpy 3amucy HEeKpaTHBIX 3HAYSHHUH MTPOUCXOANUT OKPYTIICHHE B
CTOPOHY YMEHBLICHHSI.
15 | JlonycTuMoe Kom4ecTBO 00opBaHHbIX (a3, 0-3 YTCHHE/3amuCch™
16 | Pa3zpemenne 3amutsl mo TepmopaTauky PTC: 1 - ma, 0 - HeT YTCHHE/3aMUCh™*
17 | Pa3pemieHne 3auThl M0 AATIYHKY BIaKHOCTH: 1 - 1a, 0 - HeT YTEHHE/3aMUCh™*
18 | Pazpemenue 3amuTsl o TepMoaaTyuky PT100: 1 - ma, O - Her YTeHHE/3aMuch ™
19 | Hopor cpabatbeiBanus 3amuThl 1o Tepmogatunky PT100, °C 9YTeHHE/3amuch*
20 | Jonyck Ha Hampspbkenue nutaromux ¢az: 0 - munyc 15 +10%, 1 - munyc 20 | urenne/3anuch*
+15%, 2 - munyc 25 +20%, 3 - munyc 30 +25%
21 Pazpemenne nukanyeckor paboTel mo Taiimepy: na=1, Het=0 YTeHHE/3amuCh ™
22 | IlpomomkuTeNnbHOCTE PabOTHl ABUTATENs MPH paboTe B LUKIMYECKOM PEXHME, | UTEHHE/3auch™
MUHYTHI
23 | [IpomOmKHUTENHLHOCTD MIPOCTOS BUTATENS IPU pa0OTe B IMKIUYECKOM PEKHUME, | YTCHHE/3amuich™
MUHYTBI
24 | Beibop ¢ynkuun Bxogal: 0 — Het, | — BHemHss aBapusil, 2 — myck YTeHHE/3anch*
(IBYXIIPOBOIHOE YIIPABIICHHE), 3 — ITYCK (TPEXIIPOBOIHOE YIIPABJICHHUE),
4 — BpareHue BIepén
25 | Boibop ¢ynkuuu Bxoga2: 0 — HeT, | — BHEHIHsS aBapusi2, 2 — MycK YTeHHE/3anch*
(nByXmpoBoAHOE ympaBiieHHe), 3 — CTOM (TPEXIPOBOJHOE YIPABJICHHUE),
4 — BpamieHne Ha3al, 5 — JaTYHK BJIAKHOCTH
26 | BeiOop ¢yHKIMH CHIOBOrO Bhixoaa: () - cTaHIapTHBIMN, 1 - 3Be3/1a, 2 - BpalllcHHEe | YTCHHE/3aluch™
BHEPEN
27 | Bo1bop ¢pyHKIUM JOMOTHUTENBHOTO BhiXoaa: O - HeT, | - CHTHaJIM3aKs aBapuy, | YTEHHE/3aluch™
2 - IpeynpeKIeHUE O IyCKe, 3 - IpeaaBapuitHas CUTHAIU3aus, 4 -
JTUCTAHIIMOHHO YIPABIISEMBIN BBIXOI, 5 - TPEYTONBHUK, 6 - BpallleHre Ha3as,
7 - ynpaBlieHHE paclenuTeseM
28 | 3amepxka MePeKITIOUEHHS pu yIpaBlIeHUH MEPEKIIOUCHUEM | YTEHHE/3anCh ™
3BE34a-TPEYTOJBHUK U PEBEPCOM, CEKYH/IBI
29 | Pa3pemieHne qUCTaHITMOHHOTO yrpapieHus: 1 - na, 0 - HeT YTCHHE/3aMUCh™*
30 | Bpems oTkiroueHusl IpH NPEBBILICHUH JOMYCTUMOM pa3HOCTH TOKOB (a3 YTeHHE/3aMuch ™
190 | Kosddumment xoppekimu MHHUMAIBHO Aomyctumoro Toka x10: munyc 20 - | yTeHHe/3amuch™
+20
191 | Beibop mopora cpabaTbIBaHUS 3aIIUATHI TI0 COTIPOTHUBICHUIO N30JISIITH: YTeHHE/3aMUCh™*
0—0,55MOMm, 1 —1,1MOM

*HacTpoiiku, 3anrcanHble 0e3 MpeBapuTeNbHON 3aMUCcH KOAa AOCTYTa B PerucTp 32, AEHCTBYIOT TOJIBKO 10
BBIKJTFOUEHUS MUTaHusA. [Ipu clieayrolieM BKIIIOUCHHH YCTPOMCTBA OYAyT 3arpy KeHbl cTapbie HacTporku. Kox
JIOCTYTIa COBMAJAET C KOAOM JUIsl U3MEHEHHUS HACTPOEK uepe3 MeHI0. Ko/l aBTOMaTH4ecKy CTUpAETCs Iociie
oleparyy 3alluCcH JaHHBIX.
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Ta6muma 1.21 - Haznauenue peructpoB Modbus. Coctostaue Y3/ u aurarens

Anpec Haznauenue Hoctyn
31 JucranimonHoro ympasieHue npuratenem: 0 - crom, 1 - myck/BpallleHHE | YTEHHE/3aIluCh
Briepén, 2 - BpaleHne Ha3aa
32 | Kox nocrtyma asisi cCOXpaHeHHsI HACTPOEK B DHEPTOHE3aBUCHUMON MaMsTH YTECHUE/3aMUCh
33 Harpes aBurarens no TerioBoi Mojenu, % OT JOMYCTUMOTO HOMUHAILHOTO YTEHUE
34 Kon tekymeii aBapun. Eciu aBapwuii Het - 0, eciii HECKOJBKO - KO/ Haubosee YTEHUE
CEpbE3HOM.
35 ®djrar BO3MOXHOCTH aBTOMAaTHIECKOTO TIOBTOPHOTO ITycka: 1 - na, 0 - HeT YTEHHUE
36 | Cocrosiaue BxomoB (6ut 0 - Bxox 1, Out 1 - BXx011 2) YTCHUE
37 Coctosinue BoIx010B (0uT 0 - CHIIOBOH BBIXOJ, OUT 1 - JOMOIHUTENLHBIN BBIXOM, | YTCHHE/3aIluCh
our 15 - 0000mEHHOE COCTOSIHUE BBIXOJIOB: | - Harpy3ka BKJIO4eHa, 0 -
HarpysKa BBIKJIOUeHAa), BO3MOXKHO 33JJaHHE COCTOSIHHS JIOTI. BBIXO/[A, €CITH 3TO
paspemeHo
38 JlBurarens pabotaer: ga=1, HeT=0 YTEHUE
39 | Cocrosiaue Tepmoaatunka: 0-o0peIB, 1- HOpMa, 2-nieperpeB, 3-3aMbIKaHHe YTEHUE
40 | CoctosiHme naTumka BiIakHOCTH: 0-00pBIB, 1- HOpMa, 2-Bona YTCHHE
41 Temmeparypa npuratens no gatauky PT100, °C. -99 - 3ampikanue, 999 - 06pbIB YTCHHE
42 Toxk ¢a3zsl A, amnepsl / amnepst X 10 YTCHUE
43 Toxk ¢a3el B, amneps / ammepst x 10 YTCHUE
44 | Toxk ¢dazer C, amnepsl / amnepsl X 10 YTCHUE
45 Hanpspkenue dassl A, BOJIBTHI YTEHUE
46 | Hanpspxenue dasbl B, BOJIbTHI YTCHHE
47 | Hanpsoxenue ¢asbl C, BOIBTHI YTCHUE
48 Texymee BpeMs B hopmate UNIX, Gaiiter O u 1 YTCHHE/3aMuCh ™
49 | Texymiee BpeMsi, 6aiiTeI 2 11 3 YTCHHE/3aMUCh*
*3anuck OJIOKHPYETCS, €CIIM MPEABAPUTEIHHO HE 3amKcaH KO IOCTyIa B peructp 32.
Ta6muma 1.22 - Haznauenue peructpoB Modbus. [IpoTokon aBapuii
Anpec Haznagyenue Hoctyn
50 ABapus0 - xox; 3anmuck ) - OUNCTKA IPOTOKOJIA YTEeHHUE/3aMUCh™*
51 Asapus0 - Bpemst, 6aiThl 0 1 1; 3anuch 0 - o4rCTKa MPOTOKOJIA YTEHHUE/3aMUCh™*
52 ABapus( - Bpems, 6aiiTe! 2 u 3; 3anmmch () - 0YMCTKa MPOTOKOJIA YTCHHE/3aMuCh™*
53 ABapusi0 - Tok ¢a3sl A B MOMEHT cpaOaThIBaHHUs 3aIllMThI, aMIIEPhbl / aMIIEpPhl | YTCHHE/3aMUCh™*
x10, neficTByroniee 3Ha4eHue; 3anuch 0 - oUMCTKA MPOTOKOJIA
54 Asapusi( - Tok (a3el B B MOMEHT cpabaThIBaHUs 3alllUTHI, aMIIEPhl / aMIEepPhl | YTCHUE/3amuch™*
x10, nelicTByroIee 3HaueHNUE; 3amuch () - O9MCTKA MPOTOKOJIA
55 ABapusi0 - Tok ¢a3zpl C B MOMEHT cpabaThIBaHUs 3aIMThI, aMIIEPhl / aMIIEpPhl | YTCHHE/3aMMUCh™*
x10, neficTByroniee 3Ha4eHue; 3anuch 0 - oUMCTKA MPOTOKOJIA
56 Apapus( - HanpspkeHue (asbl A B MOMEHT CpaOaThIBaHMS 3alllUTHI, BOJBTHI, | YTCHUE/3aMMUCH ™
JeficTByIOIIee 3HaUeHne; 3anuch 0 - 0OUMCTKa MPOTOKOIA
57 ABapusi( - Hanpsbkenue ¢asel B B MOMEHT cpaOaThiBaHMS 3alllUThI, BOJBTHI, | YTCHHE/3aMUCH™*
JelicTByIolIee 3HaueHne; 3anuch 0 - 0UMCTKa MPOTOKOIA
58 Apapus( - Hanpspkenue (asel C B MOMEHT cpabaThIBaHMS 3alllUTHI, BOJBTHI, | YTCHUE/3aMMUCH ™
JeficTByIONIee 3HaUeHne; 3anuch 0 - 0OUMCTKa MPOTOKOIA
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 | ABapus8 YTEeHHUE/3aMUCh™*
131-139 | ABapusa9 YTCHHE/3aMuch*

*3anucek OJIOKHPYETCS, €CJIN MPEABAPUTEIHHO HE 3amKcaH KO IOCTyIa B peructp 32.
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Ta6nuna 1.23 - Haznauenue peructpoB Modbus. [IpoTokon pabotel qurarens™

Anpec HazHnauenue Hoctyn
140 Co0biTre( - kox (1 - octaHOBKa, 2 - MycK); 3amuch () - OYHUCTKA IPOTOKOJIA YTeHHE/3amuch™**
141 Co0biTne( - Bpems, Oaiitel 0 1 1; 3anuch 0 - OUMCTKA IPOTOKOTIA yTeHue/3anuce**
142 Co0biTue( - Bpems, Oaiftel 2 1 3; 3anuch 0 - OUMCTKA IPOTOKOJIA yTeHue/3anuce**
143-145 | CobbiTnel YyTeHue/3anuch**
146-148 | CobbiTne2 YyTeHue/3anuce**
149-151 | CobbiTHe3 YyTeHue/3anuch**
152-154 | CobbiTHe4 YTeHHE/3amuch ™ *
155-157 | CobbiTueS YTeHHE/3amuch ™ *
158-160 | CobbITHE6 YyTeHue/3anuce**
161-163 | CobbiTne? YyTeHue/3anuce**
164-166 | CobbiTne8 YTeHHE/3amuch ™ *
167-169 | CobbiTne9 YTeHHE/3amuch ™ *
170 HapaboTka geuratens, gacel; 3anuch 0 - cOpoc cu€Tunka HapaOOTKH yTeHue/3anmuce**
171 KomnuuecTBo myckoB asurarens, 6aitel 0 u 1; 3ammck 0 - cOpoc cuérunka YTeHHE/3amuch**
MYCKOB
172 KonmuecTBo myckoB asurarens, 0aitel 2 u 3; 3amuck 0 - cOpoc cuérunka YTEHHE/3aMmUCh **
MTyCKOB
173 ®raru cpabaThIBaHUS 3aITAT YTCHHE

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

out 1 — TokoBas 3amura, cpegHeOpicTponeiicTByomas (AB 31)
OuT 2 — TOKOBas 3aIuTa, Terioas Moaenb (AB 32)

OuT 3 — TOKOBas 3aIIuTa, X0J0CTON X0 1 00phIB (ha3 (AB 20)
out 4 — TokoBas 3amuTa, nepexoc ¢as (AB 10)

OUT 5 — KOHTPOJIb HanpsDKeHUH nuTatomet cetu (AB 50)

out 6 — KoHTpOIH m3oisHn (AB 40)

OuT 7 — HEeBepHas IocjeI0BaTebHOCTh (a3 (AB 51)

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

OouT 9 — maruuk BIAXHOCTH, Boga (AB 72)

out 10 — o6pe1B naTtunka PT100 (AB 63)

out 11 — 3ambikanue natauka PT100 (AB 64)

out 12 — nmeperpes no natuuky PT100 (AB 65)

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

our 14 — tepmonatuuk PTC, o6peiB (AB 60)

out 15 — matumk BnaxkaoctH, oopeiB (AB 70)

174 ®raru cpabaThIBaHUS 3aITAT YTCHHE
out 0 — BHemH:sA aBapus Bxon 1 (AB 81)
out 1 — BHemHss aBapus Bxox 2 (AB 82)

180  |CoObiTne( - MakcuMasibHasi aMIUIMTYAa TOKa IPH ITycKe, amIepbl /amnepst X 10 YTCHUE
181 (CoObiTuel - MakcuMasbHasi aMILIMTYIa TOKA IPH MTyCKe, aMIepbl /aMmepsl X10 YTCHHE
182  (CoObiTHe2 - MakcuMajIbHasi aMILIMTY1a TOKA MPH MyCKe, aMIepbl /amMmeps X 10 YTCHHUE
183  (CoObiTHe3 - MakcuMajIbHasi aMILIMTY1a TOKA MPH MTyCKe, aMIepbl /aMmeps X 10 YTCHHE
184  |CoObiTne4 - MakcuMasibHasi aMIUIMTYAa TOKa IPH ITycKe, amIepbl /amnepst x10 YTCHUE
185  |CoObiTHeS - MakcuMalibHasi aMIUIMTYAa TOKa IPH ITycKe, amIepbl /amnepst x10 YTCHUE
186  (CoObiTHe6 - MakcuMaIbHasi aMILIMTY1a TOKA MPH MyCKe, aMIepbl /aMmneps X 10 YTCHHE
187  (CoObiTHe7 - MakcuMajIbHasi aMILIMTY1a TOKA MPH MyCKe, aMIepbl /aMmneps X 10 YTCHHE
188  (CoObiTHe8 - MakcuMajIbHasi aMILIMTY1a TOKA MPH MTyCKe, aMIepbl /aMmeps X 10 YTCHHE
189  |CoObiTneY - MakcuMasibHasi aMIUIMTYAa TOKa IPH MTycKe, amIepbl /amnepst X 10 YTCHUE

* B mpoTokoie pukcupyercs paktuueckas paboTa IBUTATENs MO JAHHBIM TOKOBBIX JaTYHKOB.
**3anmuce OIOKUPYETCs, €U MPeABAPUTEIHHO HE 3aIMCaH KOJI IOCTyIa B peructp 32.
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Tabmuua 1.24 - Haznauenue peructpoB Modbus. [TyckoBas xapakTepucTika U 001acTh pabounx
PEKMMOB IBUTATEIIS

I'CIIK.468263.154-07 PO

Anpec Haznauenwne Hoctym

199 |Cocrostaue aBTOHACTpOIKHU: O - HE BBIMOIHAETCS, 1 - BBINOIHSETCS, 2 - 3aBEpIICHA. yTreHue/

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

0 - JlanHbIX HET, 65535 - n3Mepenue 3aBepiicHo. Bo BpeMs aBTOHACTpONKH -

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

3aBepieHa Ha 0%, 65535 - aBronactpoiika 3aBepuieHa Ha 100%.
201 |Bpems 3amucu myCKOBOM XapakTepHCTHKH, OaiThl 0 1 1 YTCHUE
202 |Bpems 3anucu MyCKOBOM XapaKTEpUCTHKH, OalThl 2 U 3 YTCHUE
203 |HoMuHanbHBIM TOK JABUraTessl IPH KOTOPOM ObLIa 3alMcaHa XapaKTepPUCTHKA, YTEHHE

amnepsl / ammepsl X 10
204 |WHmukaTop MOTHOTHI 3alMMCAaHHBIX JaHHBIX, OT 0 10 65535; 0 - lanHBIX HET, 65535 YTEHHUE

- 3allMCaHHasl XapakTepucTHKa Obljia H3MepeHa MOJIHOCTHIO
205 | AnutenbHOCTH HEMPEPBIBHOTO NpoTekanus Toka meHee 0,1*1n; equnuia -10 mc. YTCHUE
206 | InmuTenbHOCTh HEMPEPBHIBHOTO MpoTeKaHus Toka MeHee 0,2*IH; equanma -10 Mmc. YTCHHE
207 | JnuTensHOCTh HENPEpBIBHOTO MpoTekaHus Toka MeHee 0,3*IH; equanma -10 mc. YTCHHE
208 | AnuTenbHOCTH HEMPEPHIBHOTO NpoTekanus Toka MeHee 0,4*1n; equnuia -10 mc. YTCHUE
209 | AnuTenbHOCTH HEMPEPHIBHOTO MpoTeKaHus Toka MeHee 0,5*1u; equnuia -10 mc. YTCHUE
210 | AnuTenbHOCTH HEMPEPHIBHOTO MpoTekanus Toka meHee 0,6*1u; equnuia -10 mc. YTCHUE
211 | /InuTenbHOCTh HEPEPBHIBHOTO MpoTeKaHus Toka MeHee 0,7*IH; equanma -10 mc. YTCHHE
212 | InuTenbHOCTh HEPEPBIBHOTO MpoTeKaHus Toka MeHee 0,8*IH; equanma -10 Mc. YTCHHE
213 | AnuTenbHOCTH HEMPEPHIBHOTO NpoTeKanus Toka MeHee 0,9*1u; equnuia -10 mc. YTCHUE
214 | AnutenbHOCTH HEMPEPHIBHOTO MpoTeKaHus Toka MeHee 1,0*1n; equnuia -10 mc. YTCHUE
215 | JnuTenbHOCTh HEMpPEepHIBHOTO MpoTeKaHus Toka 6onee 1,0*IH; equanma -10 mc. YTCHHE
216 | lnuTenbHOCTh HEMPEPHIBHOTO MpOTEeKaHus Toka 6onee 1,12*1H; emuauta -10 mc. YTCHHE
217 | JnuTenbHOCTh HEMPEPHIBHOTO MPOTEeKaHus Toka 6onee 1,26*1H; emuauta -10 mc. YTCHHE
218 | AnuTenbHOCTH HEMPEPHIBHOTO MpoTeKanus Toka bomnee 1,41*[H; equnanna -10 mc. YTCHUE
219 | AnuTenbHOCTH HEMPEPHIBHOTO MpOoTeKaHus Toka bonee 1,58*H; equnanna -10 mc. YTCHUE
220 | InuTenbHOCTh HEMPEPBIBHOTO MPOTEKaHuUs Toka 6onee 1,77*1H; enuauta -10 mc. YTCHHE
221 | JnuTenbHOCTh HEMPEPBIBHOTO MpOTEeKaHus Toka 6onee 1,98*1H; emuauta -10 mc. YTCHHE
222 | JnuTenbHOCTh HENMPEPBIBHOTO MPOTEKaHUs ToKa 6onee 2,22 *1H; enuauta -10 mc. YTCHHE
223 | AnuTenbHOCTH HEMIPEPHIBHOTO MpOTeKaHus Toka bonee 2,49*H; equnanna -10 mc. YTCHUE
224 | AnuTenbHOCTh HEMIPEPHIBHOTO MPOTeKaHus Toka Oomnee 2,79*H; equnanna -10 mc. YTCHUE
225 | JnuTenbHOCTh HEMPEPRIBHOTO MpOTEeKaHus Toka 6onee 3,13*IH; emuauta -10 mc. YTCHHE
226 | lnuTenbHOCTh HEMPEPBIBHOTO MPOTEeKaHus Toka 6onee 3,51*1H; emuauta -10 mc. YTCHHE
227 | AnuTenbHOCTH HEMPEPHIBHOTO MpOTeKaHus Toka Oonee 3,94*H; equnanna -10 mc. YTCHUE
228 | AnuTenbHOCTH HEMPEPHIBHOTO MpOoTeKaHus Toka bonee 4,41*[1; equnanna -10 mc. YTCHUE
229 | AnuTenbHOCTH HEMPEPHIBHOTO MPOTeKaHus Toka Oomnee 4,95*[1; equnanna -10 Mc. YTCHUE
230 | InuTenbHOCTh HEMPEPHIBHOTO MPOTEKaHUs ToKa 6onee 5,54*1H; enmuauta -10 mc. YTCHHE
231 | JnuTenbHOCTh HEMPEPBIBHOTO MPOTEKaHUs ToKa 6onee 6,22*1H; enuauta -10 mc. YTCHHE
232 | AnuTenbHOCTH HEMPEPHIBHOTO MPOTeKaHus Toka bonee 6,97*1H; equnanna -10 mc. YTCHUE
233 | AnuTenbHOCTH HEMPEPHIBHOTO MpOTeKaHus Toka bonee 7,81*[H; equanna -10 mc. YTCHUE
234 | AnuTenbHOCTH HEMPEPHIBHOTO MPOTeKaHus Toka Oomnee 8,75*[H; equanna -10 Mc. YTCHUE
235 | lnuTenbHOCTh HENMPEPHIBHOTO MPOTEeKaHus Toka 6onee 9,81*1H; emuauta -10 mc. YTCHHUE
236 | lnuTenbHOCTH HepephsIBHOTO mpoTekanus Toka 6onee 11,00*1n; equanma -10 mc. YTCHHUE

*3anuch OJIOKUpYyeTCs, €CIU MPEIBAPUTEIBHO HE 3alMCaH KO JOCTyIa B peructp 32.
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Tabmuua 1.25 - Haznauenuwe peructpoB Modbus. OcummiorpamMmma MOCIEIHET0 aBapHIHOTO
OTKJIIOYCHUS IBUTATEIS

Anpec Hasnauenue Hoctyn
301 Bpewms okoHuaHus 3amucu ocuuuiorpamMmel, 6aiTel 0 u 1; 3amuce 0 - ouncTka YTEHUE
MTPOTOKOJI
302 Bpemst okoHIaHMS 3aITMCH OCIIIIIOTPaMMBI, 0aiTel 2 1 3; 3amuck 0 - ouncTka YTCHUE
MPOTOKOJIA
303 Kon aBapun, K KOTOpOH OTHOCUTCS COXpaHEHHAs! B MAMSTH OCLIJIJIOTpaMma. YTEHHUE
304 KoaddummenT Tokos, ammnep Ha eqUHUITY X 256 YTCHUE
305 KoaddummenT HanpspkeHui, BOJBT HA €IUHUIYY X 256 YTCHUE
306-369 | Orcuérhl Toka da3er A** YTCHUE
370-433 | Orcuérsl Toka da3sl B** YTCHUE
434-499 | Orcuétsl ToKa daszpl C** YTEHUE
498-561 | OrcuéTsl HanpspKeHUS dazpr A** YTCHUE
562-625 | OrcuéTsl HanpsDKeHMSI Gasbl B** YTCHUE
626-689 | OtcuéTsl HanpsbkeHus gaszpl C** YTEHUE

* OcruutorpaMMbl (GPUKCUPYIOTCS 1J1s1 aBapui, CBSI3aHHBIX C OTKJIOHEHHEM OT HOPMbI HaNpsHKeHUH
ceTH U (a3HbIX TOKOB, a TAK)KE /ISl BHEIITHUX aBapuil.

** Yacrora muckperuzanuu 2,4 kl'1, GonpiiemMy agpecy peructpa COOTBETCTBYET Oosiee MO3IHUM
MOMEHT BPEMEHHU.

1.5 MapkupoBka u IIIoMOMPOBaHHE

1.5.1

Ha nunesoit noBEpXHOCTH KOPILYyCa HAHECEHBI:

YCIIOBHOE 0003HAYCHHE U3/ICTIHS;

YCIOBHOE 0003HAYCHUE HHINKATOPOB M OPTaHOB YIIPABJICHHUSI,
HyMepalus 1 yCIIOBHOE 0003HAaYEHUE BHIBOJIOB PA3bEMOB;
TOBapHBIN 3HAK (PUPMBI-U3TOTOBHUTEIIS.

1.5.2 Ha HmxHel cTopoHe Kopiyca ObITh HAHECEHBI:

1.53
1.54

30

HauMEHOBaHHWE W (WJM) OOO3HAYEHHWE HHU3KOBOJBTHOTO 00OpyIOBaHUs (THUI, Mapka,
MOJIETIb);

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

HAaUMEHOBAHME CTPAHBI, IJI€ U3TOTOBJIEHO HU3KOBOJIBTHOE 000PYAOBAHNUE;

MOPSIIKOBBIA HOMEP U3/IEIHS,

MECSII ¥ TOJ1 BBITYCKa;

HaNpsDKEHUE TTUTAHUS, 9aCTOTa MUTAIOIIEH CeTH U MoTpebseMast MOITHOCTS;

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

CaMT MpeAnpUsATHS U3TOTOBUTETIS.

MapkupoBKa yCTOMYMBA K BJIare U CIUPTO-OEH3UHOBOM CMECH.

[TnomOupoBaHue OCYIIECTBISAETCS 0 OOKOBBIM MOBEPXHOCTSIM KOpITycCa.
[T1oMOMpOBOYHBIE HAKIIECHKN BBIOJHEHBI U3 CHEIHAIBHOTO MaTepHalia, WCKIIOYaoIero
IIOBTOPHOE IPUKJICUBAHUE.
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1.6 VYmakoBka

1.6.1 W3penus noMemaroTcs B 4€X0J U3 MOJIMMEPHOM MJIEHKH, a 3aTEM yIaKOBBIBAIOTCS B UHU-
BUIYQJIbHYIO TPAHCIIOPTHYIO Tapy.

1.6.2 Ecnu umeroTcs 3a30pbl MEXKAY H3/IEIHEM U YIIaKOBKOH, CIIOCOOCTBYIOIINE CMEIICHUIO U3-
JIeNUsl IPU TPAHCIIOPTHPOBKE, TO U3JIENINE C COOTBETCTBYIOIEH CTOPOHBI IPOKJIAIbIBAETCS
ro()pOKapTOHOM HJIM TIEHOIIACTOM JUIS YCTPAHEHUS 3TUX 3a30POB.

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

1.6.4 DOkcrutyatanmoHHasi JOKYMEHTALMS TOMEIIAETCS B YEXO0JI U3 TTOJIMMEPHOM TIJICHKHU U yKJIa-
JIBIBAETCS B TPAHCIIOPTHYIO Tapy COBMECTHO C U3IEIUAMU.

1.6.5 Ha TpaHncnopTHO# Tape HaHECEHBI clienyrome ManunyJsiuonHeie 3Haku: bBEPEUD OT
BJIATU, BEPX, OCTOPOXHO XPVYIIKOE.

1.6.6 Ha xaxnyro MHIUBUAYAJIbHYIO TPAHCIIOPTHYIO Tapy HAHECECHBI:
|  HaAaMMCHOBAHHEC U3TOTOBUTECIIA U €0 TOBapHBIﬁ 3HAaK;
" HauMEHOBaHUE M 0003HAYEHUE HU3KOBOJBTHOTO 000PYI0BAHMSL.

1.6.7 Ha kaxnoe MECTO TPaHCIIOPTHOM Tapbl HAKJIEUBAECTCS YIIAKOBOUHBIN JIMCT, COAEPKALUI
CIIEYIOIINE CBEICHMUS:
® HAMMEHOBAaHHUE U KOOPAMHATHI IIPEANPUATUS-U3TOTOBUTEIIS;
® HauMEHOBaHHE MOTPEOUTENS;
" HauMEHOBaHHE U 0003HAYEHHE HU3KOBOJIBTHOTO 000PYIOBAHHUS;
" KOJIMYECTBO YNAKOBAHHBIX COCTABHBIX YaCTEH;
® ATy yIaKOBKU;
=  (paMunus 1ML, OTBETCTBEHHOI'O 32 YIAKOBKY.

1.6.8 Tlepen ynmakoBKOi HEOOXOIMMO TPOBEPUTH KOMIIEKTHOCTb.
1.6.9 Ilpu pacmakoBBIBAHHMHM HEOOXOIUMO COXPAHITh TPAHCHOPTHYIO Tapy JAJIsl IOBTOPHOTO UC-
NI0JIb30BaHUS NIPU XPAaHECHUN U3AETHSL.

2  Hcnoap3oBaHUE IO HA3ZHAYEHUIO

2.1 OkcrlyaTalMOHHBIE OIPaHUYECHHUS

B Bo3ayxe He NOMKHO OBITh KHCIOTHBIX, LIEJOYHBIX U JPYTUX arpecCHUBHBIX NpUMeEced U
TOKOIIPOBOSIIEH IIBLIN.

B Tabnume 2.1 mpuBeneHBl mapaMeTphl SKCIUTyaTallMd WM3AENusi, HEeCOONMIONEHUE KOTOPBIX
MOYET NPUBECTH K BBIXOAY U3/ICIUS U3 CTPOSL.

Tabnuma 2.1 - DkcIuTyaTallMOHHBIE OTPaHUYCHHS

HaunmeHnoBanue napamerpa 3HayeHue
Hamnpsoxenne nutanvs w3aemus 85-350 B
MakcumanbHO JOMYCTUMOE HaIpshKEHUE EPEMEHHOT0 TOKa Ha KieMMax 400 B
peeHbIX 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

Jnana3oH pabouux TemMmeparyp MuHyc 40 °C - mmoc 55 °C

2.2 MoHTax yCTpOMCTBa, BBEJCHHUE B HKCILTYaTAIIHIO.
BHUMAHMUE! BCE PABOTHBI 110 YCTAHOBKE U HOJAKJ/IIOYEHUIO U3JEJIUA
JOJIKHBI OCYIIECTBJIATBCA B OBECTOYEHHOM HIKA®Y.
BBog yctpoiicTBa B paboTy MpOU3BOJUTCS CIEAYIOUIMM 00pa3oM:

1. TIpousBecTu BHemHUI ocMoTp u3aenus. Kopmyc u3gaenust 10KeH ObITh CyXUM U YHCTBIM, HE
JOJKEH UMETh ITOBPEXKACHHN.
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2. 3akpenuTh YCTpPOMCTBO, ycTtaHOBHB ero Ha DIN-peiiky 1100 Ha MOHT@XHYIO TaHENb.
YCTpoHCTBO JOKHO OBITH YCTAHOBJIEHO TaKUM 00pa3oM, YTOOBI UCKIIOYUTH BO3MOKHOCTD
nonaJaHusi Ha HEro BJIard U TPsi3H.

3. IlpousBecTH TOAKIIOYEHUE YCTPOMCTBA B COOTBETCTBMU C MECTHOM CXEMOH BKIIOUCHUS.
JlaT4MKu TOKA MOJICOEAUHUTD COTJIACHO CXEMBI Ha PUCYHKE 14.
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Pucynok 14 - [TogknroueHne 1aT4ukoB TOKa

[Ipu HexBaTKe IJIMHBI IITAaTHBIX BBIBOJOB JATYMKOB TOKA MX MOXHO YMJIMHUTH A0 1,5 M
MIPOBOJIAMH C JKUJIAMU PABHOW JUTHMHBI U ceueHrs. CONMPOTHBIICHUE KaXKIOH KWkl — HEe Oosee 1 Owm.
He nomyckaercs mpokiiagka MpoOBOAOB OT JATUYMKOB K YCTPOMCTBY COBMECTHO (MapajuieiabHO) C
CWJIOBBIMH TIPOBOJIaMUA WJIM TPOBOJAMH, 4YEpe3 KOTOPHIC MPOTEKAIOT BBHICOKOYACTOTHBIC WU
I/IMHyJII:CHBIG TOKH.

4. TlpousBecT OCMOTpP SJIECKTPUUYECKHX COEAUHEHHI. BBIBOABI pazbEéMOB MOMHKHBI HAJIEKHO
(bUKCUPOBaTh MOAXOAIINE K U3AENUI0 TpoBoa. HeoOxoaumo yOeauThes, 4TO BCE AIEMEHTHI
CXEMBbI MTPABUJILHO MOJKIIFOUYEHBI U HAAEKHO 3aKPETIICHBI.

5. Bxmrouuts nuranue ycTpoicTa. llepBoHadanpHyr0 HAaCTPOMKY YCTPOMCTBA PEKOMEHIYETCS
MIPOU3BOJAUTH IIPHU OTKIIFOUEHHON HarpyskKe.

6. Hactpouth BXOABI M BBIXOJBI YCTPOWCTBA B COOTBETCTBHH C TpeOyeMbIMU (YHKIHSAMHU U
HCTIOJIb3yEMOM CXEMOM BKITFOUCHHUSI.

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

8. VYcranoButh TpeOyemble MapaMeTphbl 3allUThl B COOTBETCTBHHM pa3zeioM 1.4 HACTOAIIETo
pykoBojacTBa. B 00s3aTensHOM MOpSAIKE CleAyeT 3aJaTh HOMHHAIBHBIA TOK JBUTATEIIS.
OcTanpHble MapaMeTpbl U3MEHSIIOTCS MPU HEOOXOAUMOCTH.

9. Ilpu HE0OXOOUMOCTH, YTOYHHUTH YCTAHOBIECHHBIC MapaMeTphl 3allUT, UCTIONB3YS (YHKIIUIO
ABTOMATU3UPOBAHHON HACTPOMKH.

2.3 Caenenus 00 OrpaHMYCHHUSX B UCIIOIB30BAHUH TEXHUYECKOTO CPEACTBA

Cenenuss 00 OrpaHMYCHHUSX B HCIIOJIB30BAHMM TEXHHYECKOTO CPEICTBA C YYE€TOM €ro
MpeHa3HaYeHUs Ui paboThl B JKUJIBIX, KOMMEPUYECKUX U MPOU3BOJCTBEHHBIX 30HaX: 000pyA0BaHUE
MpeHAa3HAYeHO /sl paOdOThl B MPOU3BOJICTBEHHBIX 30HAX 0€3 BO3ACUCTBUS BPEIHBIX M OIMACHBIX
MIPOU3BOJICTBEHHBIX (AaKTOpOB. TexHHYEecKOoe CpeACTBO He ObITOBOro HazHaueHus. OOopymoBaHue
MpeHA3HAYEHO IS SKCILTyaTaluu 0e3 MOCTOSTHHOTO PUCYTCTBHSI 00CITYKUBAIOIIETO MEePCOHAA.

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

[Tocne HaAcCTpoOiKHM, TPU OTCYTCTBHHM aBapUHHBIX CHUTYAllMi, BMENIATEILCTBO IEpPCOHAIa HE
TpeOyeTcsi, yCTPOHCTBO HE UMEET KaKHX-JIM00 (PYHKIMI ONEpaTUBHOTO YIIPABICHHUS.

VIcTOYHMKOM ONAacHOCTH MpH paboTe U3JeNUil ABJISIOTCS TOKOBEAYIIME LM, HaXOASIUecs
non Hanpspkenuem 220 B u 380 B. IIpu ucnons3oBaHuM M3AeNUsT HEOOXOIUMO PYKOBOJICTBOBATHCS
JAHHBIM JIOKyMEHTOM, a TaK)Ke JOKyMEHTOM “MesxoTpacieBble paBuila 10 OXpaHe TpyAa (MpaBuiia
0€30I1aCHOCTH) TPH IKCILTyaTallUU JIEKTPOYCTAaHOBOK .
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3anpeu1aeTc;1 CaMOCTOATCIIbHO HECT

O6CJ'Iy}KI/IBaeMBIX I10JIB30BATCIIEM.

BCKPBIBATh  YCTPONCTBO BHYTpH JeTaneu,

2.5 Texuuueckoe oOCTyKUBaHUE

TexHuueckoe 0OCTyKMBaHHE MPOBOJUTCS B COOTBETCTBUM C TpapUKOM IUIAHOBO-
OpeaynpeuTeabHbIX padoT IKCILTyaTHpYoIel opranu3anuy. Bee paboThl JOJIKHBI IPOBOJUTHCS HA
o0ecToueHHOM 000pYIOBaHUU.

[TpousBectu BHemHUN ocMoTp u3aenus. IIpu HEOOXOAUMOCTH OUUCTUTH KOPIYC U3JEIUS OT
3arpsAA3HEHUN C TIOMOIIBIO BJIAKHOM BETOLIM CMOYEHHOM BOAOW. I[IpuMeHeHHMe arpecCUBHBIX
KUAKOCTEH He pomyckaerca. I[IpoBepuTh HaAEKHOCTb INPUCOCOMHEHMs INPOBOJOB K KIeMMam
ycrpoiicTBa. [IpoBepuTh OTCYTCTBHE OOPHIBOB I MOBPEXKICHHUHI TPOBOIOB.

[Ipu oOHapyKeHWHM HEUCIIPAaBHOCTH YCTPOWMCTBA HE YKa3aHHOTO B M.2.5 IS MOJIyYEHUS
peKOMEHAALUUN 10 JaJbHEHIINM JAEUCTBUAM CIEAYET CBS3aTbCS C MPEINPHUITHEM H3TOTOBUTEIEM.
PaboTbl 1O JeMOHTaXKy H3Jenus IMPOBOAUTh Ha OOECTOYEHHOM OOOPYIOBaHUH, PYKOBOJCTBYSCH
JAaHHBIM JIOKYMEHTOM, a TaK)Ke€ JTOKyMEHTOM ‘“‘MekoTpacieBble MpaBuia 10 OXpaHe Tpyja (mpaBuia

0€30MacHOCTH ) MPHU IKCILTyaTaIlMH 3JIEKTPOYCTaHOBOK .

2.6 IlepedyeHb BO3MOKHBIX HEUCTIPABHOCTEM

[lepeyeHb BO3MOXKHBIX HEUCTIPABHOCTEH MpHUBECH B Tabmuie 2.2.

Tabnuua 2.2 - Bo3aMO)XHbIE HEHMCIIPABHOCTH YCTPONCTBA U METO/bI YCTPAaHEHHUS

Omnucanue

Bo3moskHas npuunHa

Ycrpanenue

I/IHZ[I/IKaTOp bI HC CBCTATCA

Ha ycrpoiicTBo He noaaHo
HaNpsHKEHUE TUTAHUS

HOZ[aTB HAIMpPsKCHUC IMATAHUS

Bo BpeMms TecTa MHIUKAITIHN HE
CBETATCS KaKye-TH00 MHIUKATOPHI
WU CETMEHTHI JUCILIES

[TmaTa MHAWKAITMN HEWCTIpaBHA

Tpebyercs peMOHT Ha pupMe-
H3rOTOBUTEIIC

HerT cBsi31 110 TOCIEIOBATEILHOMY
uuTepdeicy

1. HapymeHno npoBogHoe
HOCOCNHECHUE

2. HecooTBeTcTBHE MapaMeTpOB
CBSI3U M3IENUS U

KOMITbIOTEpa (KOHTPOJLIIEpa)

3. Heuncnipasen untepdeiic RS-485
V31

1. BoccTaHOBUTH COEJUHEHNE

2. BeIicTaBUTh OAUHAKOBEBIE
napaMeTphl

3. TpebyeTcst peMOHT Ha pupme-
W3TOTOBUTEIIC

[Ipu uctipaBHBIX AATYMKAX U
BiIaXHOCTH U Temrnepatypsl (PTC)
cpabaThIBAIOT 3AMIUTHI 110
HEHCIPAaBHOCTH JaTYHKOB

1. IT10X0i1 KOHTAKT B KJIEMMHBIX
3aKIMax

HOZ[T}IHYTB KOHTAaKTBI

2. O6opBaH Kadeb, UAYITAH OT
KOpITyca ABUTaTelIs K IuHe «N»
unu «PE» unmu obopBana mmHa
«PE»

ITIpoBepuTh U BOCCTAHOBUTD
KOHTaKT

[Ipu uctipaBHOM JaT4mKe
temrrepatypsl PT100 mokazanms
V3]] HE COOTBETCTBYIOT
JIEeHCTBUTEIBHOCTH

1. HapymeHno npoBogHoe
HOJICOEIMHEHNE
2. Heucnpasrocts Bxoga PT100

1. IIpoBepUTh PaBUIBHOCTH
HOJK/TIOUCHHUS, LIETIOCTHOCTh U
OJMTHAKOBOCTH ITPOBOJHHUKOB.
2. TpeOyercs pemont Y3/] Ha
(hupMe-n3roToBUTENE

3 Xpanenue

XpaHeHHe U3IeIHs T0JKHO OCYLIECTBISATHCS B TPAHCIIOPTHOM Tape.

XpaHeHHe AOJIKHO OCYHICCTBJIIATHCA B CIICAYIOINUX YCIIOBUAX!

- B OTAIJIMBAEMBIX NOMEIIECHUAX IIPHU TemmepaType Bozayxa oT 5 10 40 °C u oTHOCHTENbHON
BiakHocTH 10 80 % 0e3 KoHACHCallH BJIary;

- B HEOTAIUIMBAEMbIX MOMEIICHUAX NPU TeMueparype Bozayxa oT Munyc 30 no mmoc 50° C u
OTHOCUTENBHON BIaXKHOCTH 10 95 % 0e3 KOHIeHCcalluy BJIaru.
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B Bo3ayxe He MOMKHO OBITh KHCIOTHBIX, HIETOYHBIX W APYTHX arpecCUBHBIX MpUMeced U
TOKOMPOBOISIIEH MBUIH.

4  TpaHCHOpTUpPOBaHHE

VYnakoBaHHbIE U3JENMs JOMYCKAeTCs TPAaHCHOPTUPOBAaTh B 3AKPBITBIX TPAHCIOPTHBIX
CpPEeICTBaX B COOTBETCTBUU C IPABWJIAMM MEPEBO30K, JECHCTBYIOIIMMH Ha COOTBETCTBYIOIEM BHJIE
TpaHCIopTa.

[locne TpaHCOPTHpPOBaHMS B YCJIOBHSX OTPULATENBHBIX TEMIEPATYp H3IACHUS TNEpe]
pacrakoBBIBAHUEM JIOJKHBI OBITH BBIZICPKAHBI HE MEHEe 4-X 4YacOB B HOPMAJIbHBIX YCIOBUSX.

[lorpy3ka ¥ BBI'py3Ka YNAKOBAHHBIX M3ACIHA JOJKHBI IPOBOJUTHCSA B COOTBETCTBUH C
HAANMCSIMM U 3HAaKaM{, HAaHECEHHBIMU Ha TPAHCIIOPTHOH Tape. Bo Bpems morpy304Ho-pa3rpy304HbIX
paboT U TPAHCIOPTUPOBAHUS HU3JENUS B TPAHCIOPTHOM Tape HE JOJKHBI MOJBEPTaThCs PE3KUM
yZapaM U BO3JIEHCTBHIO aTMOC(HEPHBIX OCAIKOB.

PaccraHoBka M KpeIjleHHWE YNAaKOBaHHBIX M3JEIUI B TPAHCHOPTHBIX CPEACTBAX JOJKHBI
o0ecreynBaTh UX yCTOMYMBOE MOJI0KEHUE, UCKITIOYAaTh BO3MOKHOCTh CMEILIEHUS U yIapOB.

5 Peamusanusa

[lpaBuna u ycnoBus peanu3anuud 0OOPYAOBaHMS OINPENENAIOTCS YCIOBHSIMH JOTOBODOB,
3akouaeMbix OO0 HT® «MUKpPOHHUKCY € TIOKYTaTeNsIMU 000PYI0BaHUSL.

6  Yrwmmsauus

[Tocne oxoHYaHMsI CpOKa SKCILTyaTallud W3AEIUEC HE NMPENCTABISACT ONACHOCTH Ul JKU3HH,
3710POBBS JIIOACH WIIM OKPYKAIOIIEH Cpeibl, IpY YTHIN3aLUU He TpeOyeT 0COOBIX yCIOBUH.

7  CseneHus 0 IpOU3BOAUTENE

00O «Hayuno-texaudeckas pupma « MUKPOHHKCH»

644007, Poccus, r. Omck, yiu. TpeTbsikoBckas, 1. 69

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

Nutepuer - www.mx-omsk.ru uinm http://mMmukponukc.pd

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

8 TapanTumn

W3zroroBurens rapantupyet coorsercTBue uzaenuit tpedosanusm ['CIIK. 468263.154-07 TY
IIpU COOJIIOEHUH NOTPEOUTENIEM YCIOBUM IKCIUTyaTallik, TPAHCIIOPTUPOBAHUS U XPaHEHHUS.

I'apaHTHiiHBI CpPOK »JKCIUlyaTallMM — 36 MecsleB ¢ MOMEHTAa OTIPy3KH M3AeIus
MOTPEOUTEITIO.

[Tocne OkOHUAHHS TapaHTHUIHOTO CpPOKa S3KCIUTyaTallud YCTPOMCTBO CHOCOOHO B IIOJIHOM
00BEME BBITIOTHATH CBOM (yHKIIMK. Ha3HaueHHBIN CPOK CITy») OBl u3aenus coctasiser 10 mer.

Wznenusi, y KOTOPBIX BO BpeMsl TapaHTUHHOIO Cpoka OOHApyKEHO HECOOTBETCTBUE
TpeOOBaHUAM HACTOSIIUX TEXHUYECKUX YCIOBHM MpH COOJIIOAEHUU TOTpEeOUTENEM YyCIOBHUI
TPAHCHOPTUPOBAHUS, XPAHEHUS, SKCIUTyaTallid M MPH YCIOBHHM COXPAHHOCTH IUIOMO MpEANPHUSTHSA-
MU3TOTOBUTENS, PEMOHTUPYIOT WM 3aMEHSIOT Ha HCIIPABHBIE.

[TorpeOutens TepsieT NpaBO Ha TapaHTHWHBIA PEMOHT TIPU HAPYLICHUU YCIOBHUM
TPAHCHOPTUPOBAHUS, XPAaHEHMs, SKCIUIyaTallud, a TAKKe MPHU MOBPEXKICHUH IUIOMO NpeANnpHsITHS-
U3TOTOBUTEIS.
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9  KOMIIJIEKTHOCTH

I'CIIK.468263.154-07 PO

HaunmenoBanue

KonnuectBo

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

COTJIACHO OTIPY30YHBIM JIOKYMEHTaM

2. PyKoBOJICTBO MO 3KCIUTyaTallMK

1 5K3. Ha APTHUIO

10 Csenenus o npuémke

VYcerporicta 3amuThl apuratens Y3/1-11B

3aB. No

B KOJIMYCCTBEC

IIT. COOTBETCTBYIOT TEXHUYCCKUM

ycnoBusM I'CIIK.468263.154-07 TY u npu3HaHbl TOJHBIMM K 9KCILTyaTallUH.

[ara BbImycka

tamo OTK

HOI[HI/ICI: OTBCTCTBCHHOI'O JIMIIA
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