227.33.13.60

VS

OOO HT® «MUKPOHUKC»

YCTPOMCTBO 3AIIUTHI JBUTATEJISA
V3-11

PyKkoBOZCTBO MO 3KCIUTyaTaluu
I'CIIK.468263.154 PO

Penaxiug 7.6

2023 r.


https://td-automatika.ru

2

3
4
5
6
7
8
9
1

COJIEP)KAHUE

ONHMCAHUE U3MICTTHS U €TO PAOOTBL....c.vveueienterureieenteeitenteetesitesteesteseeeseeseesueensesseesseesneeesnee 4
1.1 HABHAYCHIE FBIIEIIHIS . . eeenneeeeeeeeeeee e e e et e e e e eeeeeeeeeaeeeeeeaeeeeee e e e eeaaaeeeeaaeeeenanaeeneenns 4
1.2 BapUaHTBhl UCTIOTHEHUS U3MICIIHS. ... eeeeuvreerureeennreeenuteeenuseesnsseesseeessneesnseeessseessnseesssnnnnes 5
1.3 TEeXHUYECKUE XAPAKTCPHCTHKH. ...cceeuvrreeerrrreeeannrreeesninreeeeansseeessnssseessnssseesesssseessnnssees 5
1.4 YCTPOHCTBO H PADOTA. ...eveeuvieneieeniieiieeieetieeteenieesteesteessseeseessseenseessseenseesssesnsseeessnnsens 7
1.5 MapKUPOBKA U TITIOMOUPOBAHUE. ......vveeerereeeereesrreenseeessseeessseesssseesssseesssssesssessnsseeeens 30
1.6 VITAKOBKA. ¢ ..ceutieniieiiteeie ettt ettt et ettt ettt et e sat e et s bt s ateenaeesate e e sabeeeeenans 31
VICTIONB30BAHNE IO HAZHAUCHUIO. ... ..eeeeutieeauiteenuiteenuieeenuteeenieeeesteesnteesneeessneeensseesnnseesnnnes 31
2.1 DKCIUTYaTaAlMOHHBIE OTPAHMUCHHMSL. ... uvveernereerrreesreeesieeesnteeenseessnseesnnseesnsseessnnsssseeees 31
2.2 MOHTa) yCTPONCTBA, BBEICHUE B SKCIITTYATAIIMEO. ...ceeeuvrreeernerreeeennereeeeannennnnnennnnnnns 31
2.3 Csenenus 00 OrpaHUYEHUSX B UCIIOJIB30BAHUH TEXHUYECKOTO CPE/ICTBA................ 32
2.4 Tlopsnmok pabOTHI C YCTPOMCTBOM M MpaBHIia 0€30MaCHOM IKCIUTYyaTalH ................ 32
2.5 TeXHUUECKOE OOCITYIKIBAHIIC. ......cvveeureeerernreeseensreeseessseesseesssesnseesssesseessssseessannsneess 33
2.6 IlepeueHb BOBMOKHBIX HEHUCTIPABHOCTEM. ..ccecuvvveeeeiireeeeniiieeeenareeesnsnnnesnsssnsnsnnesnnnnens 33
XPAHEHUIC. ....ceeuvvieeniieeeuiteeeiteeeiteeeattee ettt esaeteeasteeesaseeensseeensteesnsteenaseeeasseessseeeeeeeeesnnnnssseeeens 33
TPAHCTIOPTHPOBAHHE. .......evveeeeuirreeeeireeeeansreeesanaereeeaasaeeessnsseesanssseeesasssseesassssssssssssnsssnnns 34
PEATMBALIMS. ...ttt 34
VTHITHBALIMS. . ..eeeevveeeeeiiiee e et e e e e iteeeeeateeeeeataeeeesnstaeeesnsaeeeeansseaesennsseeessnsseeesannsseaessnnnnns 34
CBEIACHUS O MIPOUBBOIUTEIIC. .. .uvveeurreenurieenureeenuseessaseesnuseessseesssessnseeessseessnseesnsseesnsseesnsees 34
TADAHTHH. .....eeieieiiiiee ettt e e et e e e ettt e e et e e e e s ataaeessssbeeeesnsseeeeennsensnnnnnnnnees 34
KOMITTIEKTHOCTD. ...ttt ettt ettt ettt e sanee s 35
O CBEICHUS O TIPHEMEKE. ... .eeeeeeurrereeeutreeeanireeeeesasseeesassseeesanssseessssssseesanssseessssssseesssssseeesannns 35



Y3/]-11 Pykoeoocmeo no skcniyamayuu I'CIIK.468263.154 P2

JlanHoe pyKOBOJACTBO MO 3Kciryatanuu (PD) mpennasHaueHo Uisi M3y4eHHUs pPaOOTHI,
KOHCTPYKLIUU U MpPaBWJI TEXHUYECKOTO OOCIYKMBaHMsA YCTPOMCTBa 3alllUThl 3JIEKTPOJBUIaTENEH
V3/1-11 (manee — «yCTpOMCTBO» WM «H3AETHE») ¢ Bepcuell mporpammuoro obdecreueHus v0.80 u
BbIIIEe. PYKOBOJICTBO 1O 3KCIUTyaTalluy SBJISICTCS OOITUM 11 Bcex Moaudukarmit Y3/1-11.

[IpuMep NOJIHOrO HaMMEHOBAHMS TIPU 3aKa3€ U3EIH:

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

YcrpoiictBo 3ammtel asurarens Y3/1-11 ceptuduunpoBaHo ¥ COOTBETCTBYET TPeOOBAHUSAM
TP TC 004/2011 u 'OCT P 51321.1-2007.

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

Boiran  opranom 1mo  cepTuUKaMM  NPOAYKIMM  OOIIECTBA C  OTPAaHUYECHHOU
OTBETCTBEHHOCTBIO «He3aBucumas oneHka KauecTBay.

K paGore c wusgenuem MAOMKHBI JIONMYCKaTbCs JIMIA, HMMEIOIIUE TIPYIIy JAOMycKa I10
anekTpobde3onacHoctu He HUke 111 1 n3ydnBIIMEe TaHHOE PYKOBOJICTBO.

BHUMAHUE! OBIIWIA MTPOBO/I W3JIEJUA MOJAKJIIOYAETCS K HEUTPAJIH
MUTAIOIIEA CETH. OINACHOCTDh IIPU DJKCIUIYATAIIUM  U3AEJINA
INPEACTABJIAIOT HEIINW, HAXOIAAIIUECA 1101 HAINIPSKEHUEM 220 U 380 B, A
TAKKE HEIIN KOHTPOJIA N30JISIUA. BCE TIOAKJ/JIIOYEHUA ITPOU3BOJAUTD ITPU
CHATOM HAIIPS)KEHUN!

HEAOIIYCTHMO BKJIIOYEHHE HAI'PY3KH 1P PA3BOMKHYTOM
BTOPUYHOM IENN KAKOI'O-IUBO W3 JATUAKOB TOKA. BO3MOXKXHO
HNOBPEXJIEHHUE JATYUKOB MW IIOPAKEHHUE JJIEKTPUYECKHUM TOKOM
ITEPCOHAUJIA.

YCTPOUCTBO MMEET ®YHKIIAU ABTOMATHYECKOI'O BKJIIOUEHHS
HATI'PY3KH. HEOBXOAUMO OBECIHEYUTDb BE3OIIACHOCTDH IIEPCOHAJIA H
MEXAHU3MA TIPM HECBOEBPEMEHHOM IIYCKE JBUT'ATEJIA JIMBO
OTKIIOYUTDH ®YHKIINIO ABTOMATHYECKOI'O ITIOBTOPHOTI'O ITYCKA.
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68263.154 PO V3J[-11 Pykosoocmeo no sxcniyamayuu

Ornucanue U3AeIus U ero padoThl

Hasnauenue n3genus

MukponpoueccopHoe  ycTpoHMcTBO 3amuThl  asuratens Y3J[-11 npennasHadeHo i
KOMIUIEKCHOM 3alllUTBl W yIpaBieHUs paboToil TpexdasHbIX JIIEKTPOABUTATENICH. 3ammTa
OCYILIECTBISAETCS MYTEM aBAapUMHOIO OTKJIIOUEHUS WIM INPEAOTBPALLEHUS BKJIIOUEHUS JBUraTells B

cirydae

OOHapy»EeHHUsI €ro HEUCIPABHOCTU. YCTPOMCTBO HEMPEPHIBHO OCYIIECTBISIET KOHTPOIb

MUTAOIIEH CETU U TOKa JABUraress. JJOIOJHUTEIBHO, YCTPOUCTBO MOXKET KOHTPOJIMPOBATH HArpeB
JBUTATeNs, MOMaJaHue BOJbI B MACISAHBIM KapTep Hacoca WU IPYroro yCTpoOWCTBa, MPUBOAUMOIO B
JeWCTBUE 3JIEKTPOBUTATENIEM, 00pabaThIBaTh BHEIIHUE TUCKPETHBIC CUTHAJBI aBapuil. Y CTPOMCTBO

hopmup

yeT MpelBapUTeNIbHYI0 KOMaHIy Ha 3allpeT BKIIOYEHHUs Harpy3Kd B cllydyae MOHUKEHHOTO

COMMPOTHUBJICHUS U30JIALUN 0OMOTOK HJIM CHJIIOBOIO KaOes JABUTaTCIIA.

BrimonnsemMble (yHKIMU 3aIIHUTH:

— HMHTCJUICKTYaJIbHasd TOKOBAsA 3allyTa 110 BCEM (bazaM, B TOM YHCIJIC:

3alUTa OT MEPErpy3KHu Mo TOKY;
3alUTa OT TEIJIOBOM Neperpy3Ku IBUraTens (Ha OCHOBE TEIIOBOM MOJEINN);

3alMTa OT XOJOCTOrO XoJa M oOpbiBa (a3 y4yUTHIBAIOIIAS BIMSAHUE W3MEHEHHS
HaANpPsDKEHUS TUTaHUsI Ha TOTPEOIIieMBblii IBUTATEIEM TOK;

3alMTa OT mepeKoca (a3HbIX TOKOB;

— KOHTPOJb MOCIEI0BaTeNbHOCTH (a3;

— 3alluTa OT BbIXO/1a MUTAIOIIETO HAMPSHKEHUS 32 YCTAaHOBJICHHBIE TPAHUIIBL;

— OJIOKMpOBKA BKJIIOUEHUS IBUTATENs IPU HAPYLICHUH U30JISIUH OOMOTOK;

— 3amUTa OT MeperpeBa JIBUraTess ¢ UCIOJIb30BaHUEM TEPMOJIATUYHKOB;

— 3alIUTHOE OTKJIFOUEHUE JIBUTATENs M0 CUTHAJIAM OT BHEIIHUX JATYUKOB U YCTPOMCTB;
— KOHTpOJIb MONaJaHUs BOABI B MACIISIHBIN KapTep Hacoca;

— KOHTPOJb HCIIPABHOCTU TEPMOAATUYNKOB U IATYMKA BIAYKHOCTH.

JlonoaHUTEeNbHbIE (QYHKIMN:

— H3MEpeHHUe MyCKOBOM XapaKTePUCTUKHU 3aIUIIIAEMOTO JBUTATENS,

— aBTOMATH3UPOBAHHAs HACTPOMKA TOKOBBIX 3AIIUT B COOTBETCTBUU C U3MEPEHHOU ITyCKOBOM
XapaKTePUCTHKON AJIEKTPOABUTATES,

— CHUTHAJM3AIMs O MpeJaBapuitHOM OTKJIOHCHUU HAIPSKEHUN U TOKOB;

—  WHJAUKAIUS MPUIUHBI OTKIIOUEHUS JTBUTATEIS;

— 3aJepKKa Ha 3aJlaHHOE BpeMs TOBTOPHOTO BKIIFOUEHUS HArPY3KH MOCTIE YCTPAHEHUS aBapHH;

— OJIOKHMPOBKA TOBTOPHOT'O BKITFOUEHUS B CITydasx KOTJa YCTPOHCTBO HE MOKET ONPEACTUTh
YCTpaHWIACh JIN aBapHs;

— BO3MOXXHOCTH OTIEPATHBHOT'O U3MEHEHUS MTapaMeTPOB 3aIlUTHI,

— 3amUTa OT HeCAaHKI[MOHUPOBAHHOTO U3MEHEHHUS HaCTPOCK;

— JIMCTAHIIMOHHBIA KOHTPOJb COCTOSIHHS JIBUTATEIIS;

— JIUCTAHIIMOHHOE yIpaBIeHUE paOOTOM IBUTATEIIS;

— yOpaBlieHUE MTYCKOM M OCTAaHOBOM JBUTATEINS C MEPEKIFOUCHHUEM 3BE31a-TPEYTOIbHHUK;

— yIpaBJieHHWE HE3aBUCHUMBIM PACIICITUTEIIEM aBTOMATHYECKOTO BBIKITIOUATES;

— yIpaBJieHWE JBUTATENIEM, paOOTAIOIIEM B PEBEPCUBHOM PEIKHME;

— 00paboTKa BHEUITHUX CUTHAJIOB 3aITyCKa M OCTAHOBKH JIBUTATEIIS;

— BO3MOXHOCTbH IIUKJIMYECKOTO 3aIyCKa U OCTAHOBA JABUTATEIIS 10 BPEMEHU;

— BEJCHHUE MPOTOKOJIA paOOTHI ABUTATEIIS,

— BEJCHHUE IIPOTOKOJIA ABAPUMHBIX CUTYALIH;

—  1moAcuY€T HapaOOTKU U KOJIMYECTBA ITYCKOB JABUTATEIS;

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

I'CIIK.468263.154 PO

Wznenue BBIMyCKaeTCsl B HECKOJIBKUX MOJU(PHUKAIMAX, OTIUYAIOUIMXCS Ipyr OT JApyra
JMAra30HOM HOMHUHAIBHBIX TOKOB. Bee Moaudukanuu ocHameHnsl nHTEpdeiicom RS-485.

Brimyckatorcs cnenyromue MoA(UKaLUU YCTpOCTBa IO HOMUHATBHOMY TOKY 3aIlIUTHI:

= V3J-11 1,0-10A;
= V3JI-11 8,4-84A;
- V31-11 50-500A.

1.3 TexHu4eckue XapaKTEPUCTUKHU

TexHrn4ecKne XapakKTepPUCTHKU yCTPOMCTBA MTpUBEeHBI B Tabmumax 1.1 — 1.6.

Tabmuma 1.1 - O0ue TeXHUYeCKUe XapaKTePUCTUKH yCTPOHCTBA

HanmenoBanue napamerpa 3HayeHue
N 220 B,
Hamnpspkenue muTanus ycTpoHCTBa HOMUHATIBHOE
pe3epBUPOBAHHOE OT TpeX (a3

Pabounii quanazoH HaNPsOKCHUN MTUTAHUS YCTPOMCTBA 110 - 264 B
[ToTpebisiemast MOIIIHOCTbB, HE OoJiee 4 Bt
CyMmMapHOe BpeMs TOTOBHOCTH YCTPOMCTBA MOCIE MOAaYU HAMIPSHKCHUS e
MUTaHMSI TPY KOHAWIIMOHHOM CHTHAJIC OT BCEX JAaTYUKOB, HE Ooee
MuHHMaTBEHOE BpeMsI cpabaThIBaHMS 3aIIUTHI OT NIEPETPY3KH, He Ooee 10 mc*

Jlnanazon pabounx TeMmeparyp

muHyc 40 — mroc 55°C

,Z[OHyCTI/IMaH OTHOCHUTCJIbHAA BIIAXXHOCTHb BO3ayXa

He 0oitee 80%
0e3 KOHIeH Calluu

CreneHp 3aIUTH 1P 20
I"aGaputsl 157x86x60 MM
Macca ycTpoiicTBa 0€3 1aTYMKOB, He 0oJjiee 400 T

*3aBHUCUT OT BEJIMYUHBI IIEPETPY3KH, OTPAHUYEHO OBICTPOICHCTBUEM BBIXOJHBIX pEJIe.

Tabnuma 1.2 - Texanueckrue XapakKTepUCTHKH BXOJ0B yCTPOMCTBA

HanmenoBanue napamerpa 3HayeHue
KosinuecTBO KaHaJI0B KOHTPOJIS TOKA 3
KosndecTBO KaHaJIOB KOHTPOJISL HANPSKEHHS 3
[orpemHOCTs M3MEPEHUS TOKA U HANIPsDKEHMSA, He Oolee 3 %*
MakcumMalibHasi JIHa TPOBOJIOB MEXK1y YCTPOUCTBOM M AaTYMKAMH TOKa I,5Mm

ITopor cpabaThIBaHHUs aBapUH 110 COPOTHBIICHUIO U30JIAIIKH (110 BEIOOPY)

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

I'ucrepesuc no nopory «M3onsuusi»

140 - 170 kOm | 70 — 85 kOmMm

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

MOCTOSTHHOE HAIPSHKCHUE
+230 B oTHOCHTENIBHO HEWTpaIH

Tox B 11eny KOHTPOJIS M30JIAINH, He O0jee 600 MKA
Tunsl JATYNKOB TEMIEPATYPHI PT100, PTC-Tepmuctop
ITonxmrouenue gatunka tuma PT100 TPEXITPOBOJIHOE
[orpemHocTs M3MEpEHUS TEMIEPATyphl B Auana3oHe MuHyc 40 - miroc o
+4°C
400°C, ue bonee
TepmucTop: mopor nepexona B coctosiaue «Ileperpe»
(conmportuBnenne Mexxay Kiemmamu «T» u « L) 2,0%0,1 xOm
Tepmucrop: ructepesuc no nopory «lleperpesy 700 — 720 Om
TepmucTop: mopor nmepexoaa B COCTOSTHUE «3aMBIKaHUE TEPMOAATINKAY 15—-70 Om
TepMHUCTOpP: THCTEPE3UC TT0 TOPOTY «3aMBIKAHUE TEPMOIATINKA) 32 —-50 Om
TepmucTop: mopor nepexoaa B coctostaue «OOpBIB TEPMOIATIHKAY 22,5 -23,5 kOm
Tepmucrop: rucrepesuc o nopory «OOpbIB TEpMOIATUHKA» 8,4 — 8,55 xOm
Tun 1aT4vKoOB BIAKHOCTH Konnykromerpueckuii
(CC06)
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Ta6muna 1.2 - TexHuuecKre XapaKTepUCTUKU BXOJIOB ycTpoiicTBa. Ilponomkenue

Homunan pe3ucropa KOHTPOJIS UCIIPAaBHOCTH JaTYUKa BIAXKHOCTH

+509,

(Mexay kiemmamu «By» 1 «L») 100 xOm +5% 1 Br
[opor nepexoaa B coctosiane «OOPBIB AaTINKa BIAYKHOCTH 12412
(compoTuBeHNE MEXIY KieMMaMu «B» u «L») — 129 xOm
I'uctepesuc no mopory «OOpBIB TaTINKA BIAKHOCTHDY 4,3 — 4,8 kOm
TTopor nepexona cocrosauue «Boaa»

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

BXOZ[HOﬁ CUTrHaJI JMCKPETHBIX BXOJ0B

CyXOM KOHTaKT WJIH
OTKPBITBHIN KOJJIEKTOP

BHyTpeHnHee HanpshKeHUE MMTaHUS TUCKPETHBIX BXOH0B**

3,3B

* TIpm Tokax meHbmie 10 % OT HW)KHEH TpaHUIBl AMANa30Ha HOMHUHAJIBHBIX TOKOB BO3MOXKHO

3aHWKECHUE [TOKA3aHU.
** [lonauya BHEIIHUX HANpPSHKEHUH HA JUCKPETHBIE BXOJIbI HEOMYCTHMA.

Ta6muna 1.3 - TexHnyeckue XapakKTepUCTUKU PEJICHHBIX BBIXOO0B YCTPOICTBA

HaunmeHnoBanue nmapametpa 3HaueHne

THIT BEIXOTOB MEPEKIIIOYaIOIINNCS
KOHTAKT peJie

MaxkcuMalIbHO JIOTYCTUMOE KOMMYTHPYEMOE NEpEMEHHOE HapshHKEeHUE 250 B
MaxkcumalbHO JIOMyCTUMBI KOMMYTUPYEMBIN TOK, 10 A
aKTHBHas Harpyska (cosg=1),
MakcruManbHO TOMYCTUMBINA KOMMYTHPYEMBIH TOK, 7A
WHIAYKTUBHAS Harpy3ka (cos@=0,4)
MaxkcuManbHO JOIyCTUMOE KOMMYTHPYEMOE IIOCTOSIHHOE HaIPsDKEHUE IIPU TOKE 140 B
0,2A
MakcruManbHO TOMYCTUMOE KOMMYTHPYEMOE TIOCTOSIHHOE HanpsbKeHue npu Toke 10A 24 B
MUHHMAJTEHO IOy CTHMBIA KOMMYTHPYEMBIH TOK 0,005A

Tabnuua 1.4 - Texuuueckue XapakTepuCTUKU HHTEp(delica CBsI3u

HanmenoBanue 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 n30siun, He MeHee 1000 B
[TpoTokon oOMeHa MODBUS RTU
[MognepxuBaeMbie PYHKITHH MPOTOKOJIA 3,4,6,16,23
Modbus
[TapameTpsl TepMUHATOPA BCTPOSHHOTO TEPMUHATOPA HET

Ta6muma 1.5 - TexHudeckue XapaKTepUCTUKU MOIU(PUKAIIMA YCTPOKWCTBA

Y3/-11 1,0-10A VY3/1-11 8,4-84A Y3/-11 50-500A
MI/IEII/IM&J‘IBHBII/I M3MEPSIEMBIH TOK 0.1A 0.5A 1A
(me#cTByIONICE 3HAUCHHE)
MaxcruManbHBIN H3MEPSEMBIN TOK 150 A 1300 A 7700 A
(amMmuTYHQ)
MakcumanbHbBIN BbIIEPKUBAEMBIH
0e3 MOBPEKIACHHS TOK 1400 A 3300 A 30000 A
(amMmmmTYHQ), HE MEHEE
Tum uCIob3yeMbIX JaTIMKOB TOKA J1-24 J-24 TTC-1528 / ]I-65
f:lff"p“““em TEPE/IAtIH IATIUKOB 1000: 1 1000:1 2000: 1
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Tabnuma 1.6 - OcCHOBHBIE TapaMeTPhl U XapaKTEPUCTHKH, BIHUAIONINE Ha 0€30IaCHOCTb

HaumenoBanue napamerpa 3HaueHue
CrereHb 3amUTH 000JIOYKH YCTPOUCTBA 1P 20
Crroco6 3amuThl OT OPAKEHUS IIEKTPUIECKUM TOKOM (corsacHo 'OCT JIBoitHas WM yCUIICHHAS
IEC 61140-2012) A30JIALUS
Kracc 31exTpoobopy10BaHus 10 CIIOCO0Y 3aIIHUTHI OT MOPAKCHUS 1
anekTpudeckuM TokoM (cormacao ['OCT IEC 61140-2012)

1.4 VYcrpoiicTBo u paboTa

1.4.1 Onwucanue BHENIHETO BUIA

VYCTpoWCTBO BBHINIOJIHEHO B IUIACTMAacCCOBOM KOpITyCE, €ro BHEUIHMH BUJ M rabapuTHBIC
pa3Mephl TToKa3aHbl Ha pucyHke 1. Ha nmepenHeil moBepXHOCTH KOpITyca pa3MEIIEeHbl 3 CBETOAMOIHBIX
WHJUKATOpa, MATUPA3PSAIHBIA JUCIUIEH M3 MIECTHAIIATUCEIMEHTHBIX HWHAMKATOPOB M KHOIKHU
ynpasieHus. HazHaueHue WHAMKATOPOB IMpUBEAECHO B Tabnuie 6. B BepxHel M HIDKHEW YacTsax
KOpIyca YCTPOMCTBA PacHoOJIOKEHBbI 27 KIEMMHBIX 3aKUMOB «I10J] OTBEPTKY» I MOAKIIOYCHUS
BHEIIHUX Ileneil. Hymepanus u yciioBHble 0003HAa4YeHMsI KJIEMM yKa3aHbl Ha KOPIIyCe YCTpOICTBa.
Hasnauenue kiemMm mpuBefeHo B Tabmuie 7. Ha TBUIBHON MOBEPXHOCTH YCTPOHCTBA pa3MelieHa
3aménKa g KperieHuss Ha craHaapTHyro DIN-peliky. YCTpOMCTBO KOMILIEKTYETCS Tpems
JATYMKAMU TOKA, THUIl KOTOPBIX 3aBUCHUT OT JUara30Ha HOMUHAJIBHBIX TOKOB yCTpoiicTBa. BHemHwmit
BH/JI IaTYMKOB MOKAa3aH Ha pPUCYHKaX 2-3.

Pucynok 1 - BHemnuii Bus1 ycTpoiicTBa

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

S

Pucynok 3a - 'abaputsl natunkoB Toka TTC 1528 nnsg moguduxanumit Y3-11 50-500A

Pucynox 36 - ['abaputsl narunkoB Toka [{-65 mist mogudukanuit Y3JI-11 50-500A

Tabnuma 1.7 - Ha3HaueHne HHANKATOPOB

WNupukarop DOyHKIMS

PABOTA  |CurHanm3anusi 0 pa3peuieHuu padoThl IBUTATEIs

[IpenaBapuiiHas curHajguM3anusl O BBIXOJE MapaMETPOB ABUTATENS W MUTAIONICH
INPEAVYIIP. |cetu 3a AOIyCTUMBIE IpEAENbl, NPEAyNpEeIUTEIbHas CUTHAIU3ALUSA O IIyCKe
JIBUTATEIISI

ABAPHUA Curnanuzanusi 0 HaJITMYUK aBapUIHBIX CUTYaIuil

Ta6muua 1.8 - HazHauenue KIEMMHBIX 3a5KHUMOB

Ne| Hamm. Hasnadenne KieMMEBI
2 | ArA+ | TlomkmroueHue naTyrka Toka ha3sl A

3 | ArA— | TlogkmodyeHue qaTduka Toka das3bl A

4 | JAtB+ | IogkmroueHue natyrka Toka dha3sl B
5

6

7

JItB— | ToaknroueHnue gatumka Toka ¢asel B
JArC+ | Tlonkmodenne narunka Toka (aser C
JrC— | ToaknroueHnue garunka Toka ¢asel C
10 Bl JuckpeTtHbii Bxop |
11 B2 JuckpeTHbIi Bxox 2

12 L OO0mwmit mpoBO TUCKPETHBIX BXOIOB (HEHTpAIIb)

16| Tn [Toaxmouenue Tepmoparuuka PTC

17|PT100-1| Tlogkmouenne repmoaaturka PT100 (muranue narymka)

18 |PT100-2| TToakmrouenue Tepmoaatyrka PT100 (mpoBo KOMITEHCAITNH )
19 |PT100-3| OOGmuii mpoBOJ TEPMOAATUUKOB
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Tab6muma 1.8 - HasHaueHune KIIeMMHBIX 3akHUMOB. [IpogomkeHne

23 Ax Bxon I/ISMepI/ITenv;I n3ossiuu. [loakmrouenue daspl «Ay» IBUTATENS TIOCIES
KOMMYTALIMOHHOM anmnaparypshl.

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

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

29 E Nutepdeiic RS-485, o6mmit npoBoj

34| H3I HopManbHO 3aMKHYTbIE KOHTAKT BBIXOAHOrO pene 1

35| Obl [Tepexstouarommiics KOHTAKT BBIXOJIHOTO peiie 1

36/ HOI | HopManbHO OTKJIFOYEHHBIM KOHTAKT BBIXOJHOTO pene 1
40| H32 | HopMmanbHO 3aMKHYTbIE KOHTAaKT BBIXOJHOI'O peje 2

41| OB2 [Tepexmtoyaronmicsi KOHTAKT BBIXOJIHOTO petie 2

42| HO2 | HopMmaJlbHO OTKJIFOUEHHBIH KOHTAKT BBIXOJHOTIO peje 2

46 A [Toaxmouenue $ha3zHoro npoBoaa «A» MUTAHUS
48 B [Toakmouenue $hasHoro nposoja «By nmuranus
50 C [Tonxmouenue daznoro nposoja «Cy» muTaHus
52 N [TonknroueHue HenTpaiIu

1.4.2 Omnucanue paboOTHI yCTPOMCTBA

Pabora yctpoiicTBa 3amMThl OCHOBaHAa HAa M3MEPEHHHM MTHOBEHHBIX 3HAYCHHMH TOKOB (a3,
HaIpsHKEHUST TTUTAIONIEH CeTH M ToCIeayromIei mudpoBoil 00paboTKe pe3yIbTaToB U3MepeHui. J{ms
oOecrieyeHUss TOYHOH pabOTHl YCTPOWCTBA HCIIONB3YEeTCS BBIYUCICHHE ICHCTBYIOIIMX 3HAYCHHN
HanpspKeHUd U TokoB. J[nsi oOecriedyeHus KOMIUIEKCHOM 3allluThl JBUTATENs JONOJHHUTEIBHO K
3alMTaM 10 TOKaM U HANpsKEHUSIM YCTPOMCTBO MOXET OCYLIECTBISATH KOHTPOJIb H30JIALUH,
KOHTPOJIMPOBATh HarpeB ABuratens ¢ noMmouipio gatdyukoB tuna PT100 u PTC, xoHTposimpoBaTh
NOTAIaHUE BOJIBI B KOPIYC IBUTATEINS WM MCIOJHUTEIBHOIO MEXaHU3Ma, 00pabaThiBaTh BHELIHHE
curHayiel aBapuu. Hannmuume NBYyX MHOTOQYHKIMOHAJIBHBIX PENEHHBIX BBIXOJOB, IBYX AWCKPETHBIX
BXOZOB M wuHTepdeiica RS-485 mo3BossseT WCHONB30BaTH YCTPOMCTBO UIsi  TOCTPOCHUS
(YHKLINOHAJIBHO 3aKOHYCHHOTO y3J1a YIPABJIECHUS 3JIEKTPOJABUTATEIIEM.

YcrpoiictBo pabotaer cienyromuM obpasom. Ilocie mogaum Ha HEro MUTAHUS, YCTPOHCTBO
BBINOJIHACT TECT MHAMKALMA W IPOU3BOJAUT BBIACPXKKY ISl OKOHYaHMS MEPEXOIHBIX IPOLIECCOB B
MU3MEPUTENBHBIX LENsAX. 3aTéM HayMHAeTCs ONpoC JaTYMKOB M IPOU3BOJIUTCS KOHTPOJIb
COIIPOTHUBIIEHUS] M30JsIUMU. Ecnu conmpoTHBIIEHHE H30JIALUMU OOMOTOK HAXOAWUTCS B JOIYCTUMBIX
npefenax M BCe JAaTYUKM HAXOIATCS B COCTOSIHUM «HOPMa», TO YCTPOMCTBO pa3pelaeT IIyCK
nsuratens. Ilpu 3ToMm, B 3aBUCMMOCTH OT HACTPOEK, BKIIKOYAETCS OJJHO WM 00a peie B He0OX0IuMOn
JUISL TIyCKa JIBUTATENsl MOCIeI0BaTeNbHOCTH. KOHTPOIb COMPOTUBICHUS U30JISIIMU HAa BpeMsi paObOThI
JBUraTelns npekpamaercs. M3mepenue TokoB (a3, HaNPsHDKEHUM MUTAIOIEH CeTH U ONpoC JAaTYUKOB
IPOU3BOJUTCS. HENPEPHIBHO, HE3aBUCHUMO OT TOIO, pa3pell€éH MycK JBurarens wiu Her. Ecin
oOHapy’keHa Kakas-1100 aBapUiiHasi CUTyalus, yCTPOWCTBO JI€NIAeT BBIIEPKKY BPEMEHHM (BBIIEpPKKA
3aBUCUT OT THIIA aBApHUHU) JUIA MCKIIOYCHHUS JIOKHBIX CpadaThbIBaHUH, MOCITE YEro OTKIIOYaeT pejie,
racut uHaukatop PABOTA u BBIBOOUT Ha AMCIUIEH KOJ MPUYMHBI aBApUMHOTO OTKItOoueHMs. [Ipu
0o0Hapy>KEHHH HECKOJIbKUX aBapUIHBIX CUTYAIMid Ha AuCIUIee OyAeT MoKa3aH Koj Haubosee TSHKEIon
aBapuu W3 MPOM3OLIEIIIMX. B TakoM COCTOSHUU YCTPOMCTBO OyIeT HaXOAWUTHCS HEOrPaHUYEHHO
JI0JIT0, 0 OTKJIFOUEHUS MUTAHUS 00 yCTPaHEHUS IPUYNHBI aBapUH.

ABapuu 1O U30JALNH, TEIUIOBOU NEPErpy3Ke, HAMPSHDKCHUIO MATAHUS, TaTYMKY BIIAXKHOCTH U
TEPMOJIATUYNKY COpaCHIBAIOTCS aBTOMAaTMYECKH IPU YCTPAHEHUH UX NMPHUYUHBI, OCTAIbHbBIE aBapHH
CUMTAIOTCA KPUTHYECKUMH, IIOATOMY aBTOMAaTHUYECKHH MOBTOPHBIN ITyCK ITOCNE HUX 3anpeméd. Ecnu
aBapusi cOpachIBaeTcsi, MHIUKATOp aBapuil HauyMHAEeT MHUraTh (mamsTh aBapuil) U mocie OTcyéra
3aJJaHHOT'0 B HACTPOIKaxX BPEMEHH yCTPOMCTBO MOBTOPHO BKJIIOYAET HArpy3Ky (€CIIM 3TO pa3pelieHo
HacTpoiikamu). KonnuecTBo aBTOMaTHMYECKMX IOBTOPHBIX IIyCKOB OIPaHMYEHO TpeMs IIyCKamMH B
tedeHun 10 muHyT. Ecnu mocne Tpex MyCKOB aBapHs BHOBb BO3HHMKAaeT M cOpachiBaeTcs, TO MyCK
JBUraTens Oyaer 3ampemiéH, noka He npoiaér 10 MuHyT uinu He OyAeT oTKIo4YeHo nutanue Y3 /1.
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YCTpOWCTBO HMMEET BO3MOXKHOCTb YIpaBjieHUs padOToOil JABUTaTedss MO KOMaHIaM C

JTUCKPETHBIX BXOM0B miu uepe3 uHTepdeiic RS-485. Taxke ecTh BO3MOKHOCTH 3alycCKaTh H
OCTaHaBJIMBATh JIBUTATENIb aBTOMATHYECKHU, 10 UMEIOILEMYCSI TalMEpy yCTPOKCTBA.

1.4.2.1 ®yHKIUU 3a1UTHI

VYerpoiicto 3ammtel Auratens Y3/1-11 peanusyer ciaeayromue QyHKIIUN 3aIATHI:
3amuTa OT KOPOTKOTO 3aMbIKaHU (y4acToK 1 Ha pucyHKe 4);

3alUTa OT MEPErpy3KH Mo TOKY (Yy4acToK 2 Ha pUCYHKE 4);

3alUTa OT TEMJIOBOM NEPErpy3ku (y4acTok 3 Ha pUCyHKE 4);

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

3alMTa OT MeperpeBa JBUraTelis 0 TePMOJATUUKY;

O710KMpOBKa pabOTHI IBUTATEINS MTPU NIEepeKoce (Pa3HbIX TOKOB;

OJIOKMPOBKA BKJIFOUEHMS JIBUTaTeNs IIPU HAPYLUIEHUU U30JISALMH;

OJ10KMpOBKa paOOThI IBUTATEINs IPU MONAAaHUS BOJbI B MACISHBIN KapTep Hacoca;
O710KMpOBKa pabOTHI IBUTATEINS MIPU BBIXO/IE MUTAIOIINX HAPSHKCHUN 3 IOy CTHMBbIE
HpEebl;

O710KMpOBKa pabOTHI IBUTATEINS TPU HAPYILICHUH MOCIIEI0BATEIBHOCTH (a3;
O710KMpOBKa pabOTHI IBUTATEINS IPU HEUCIIPABHOCTH TEPMOJIATUMKA WIIN IaTYUKA BIAKHOCTH;
OJ10KMpOBKa pabOTHI IBUTATEINS IO CUTHAIAM OT BHEIIHUX JATYMKOB U YCTPOMCTB.

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

obmactu padOYMX PEKHMMOB JBUTATENS W TOKOBPEMEHHOW XapaKTePHCTHKH 3aIlUT MOKa3aH Ha
pHUCYHKeE 4:

10
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Pucynok 4 - TokoBpeMeHHasi XapaKTepUCTHKA

Ha pucynke 4 o603Ha4eHoO:

IH— HOMUHATBEHBIN TOK JIBUTATEII;

M — o6acTh pabounux PeKUMOB JIEKTPOABUTATEIIS;

I, — MuHMManBHBIN TOK oTKIIIOUeHUs pu K3;

t| — MUHUMaJIbHOE BpeMs OTKiIroueHus npu K3;

[, — MUHHUMaNBHBIN TOK OTKIIFOUEHUS [IPU IEPETPY3KE;

t, — MUHUMaJIbHOE BpEMS OTKJIFOUYEHUS IIPU NIEPETPY3KE;
[4— MakcuManbHbBINA TOK OTKJIOUEHHS IIPU HEAOTPY3KE;
t4 — MUHUMaJIbHOE BPEMS OTKJIIOUEHUS ITPU HEAOTPY3KE.
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1.4.2.1.1 3ammra OT KOPOTKOT'O 3aMbIKAHHUS

OTKII0YeHHE DIIEKTPOJBUTATENST MPOU3BOAUTCS TMPHU MPEBBIIICHUH JIIOOBIM U3 ero (ha3HBIX
TOKOB HOMHWHAJILHOTO 3HaueHus B 11 pa3, Bpems peakiuu yctpoiicTBa He Oonee 1 mc. [Ipu sTom
BpeMsI PEaNTbHOTO OTKJIIOUEHHUs OyJeT OOJbllle HAa BEIUYHMHY, HEOOXOIUMYIO I MEPEKIIOUEHUs
KOHTAKTOB pelie M OTKJIIOUEHHUs IMyCKOBOM MO0 3amuTHOM anmaparypbl. CieayeT y4uThIBaTh, YTO
OOBbIUHBIC IMyCKATeNd HE TMPEAHA3HAUEHBI IS pa3pbiBa TOKOB KOPOTKOTO 3aMBIKaHHS, MOITOMY
GbyHKIMS OBICTPONEHCTBYIONIEH 3alllUThl MOXKET OBITH 3aJefICTBOBaHA TOJBKO MPU HCHOJIB30BAHUU
V3]l cOBMECTHO C HE3aBUCHMBIM pACLEMUTEIEM aBTOMATUYECKOro BblKiItouaresns. HesaBucumbliit
pacuenuTens Ipyu 3TOM YIPABISETCS BTOPHIM peleHbIM BbIxoaoM. [lpu cpabaThiBaHUM 3alIUTHI OT
KOPOTKOTO 3aMbIKaHUSI W BbIJade KOMaHIbl Ha OTKJIIOYEHUE ABTOMATUYECKOIO BBIKIIOYATEIS
HE3aBUCHMBIM pACLENUTENEeM IycKaTelb, KOMMYTUPYIOIIUN NUTaHUE HArpy3Kd, Takxke Oyaer
OTKJIIOYEH YCTpOMCTBOM ¢ 3amepxkkod okono 100 mumnmcexkyHa. B 3aBoackux HacTpoiikax
OBICTPOACHCTBYIONIAS 3alIUTA OTKIIOYEHA.

1.4.2.1.2 3ammra oT neperpys3ku o ToKy

OTkitoYeHre Harpy3Kd TPOM3BOAMTCS TMPU TPEBBILIEHUH JIOOBIM U3 (a3HBIX TOKOB
3aJJaHHOTO MOpoTa, BpeMs cpadaTteiBanus 3amuThl oT 10 10 9990 mc. ITopor cpabaTeiBaHMs 3alIUTHI
YCTaHABJIMBAETCS B HACTPOMKAX YCTPOMCTBA B Arana3oHe 2-10 HOMUHAJIBHBIX TOKOB. Bpems u mopor
cpabaThiBaHUS 3amUTHI B Y3/] ciieqyer ycTaHaBIuBaTh C Y4ETOM BPEMEHH U Topora cpadaThIBaHUs
ABTOMATHUYECKOTO BBIKJIIOUATEINS, YTOOBI 00€CeUnTh KOOPIUHUPOBAHHYIO pabOTy 3aIlHUT.

1.4.2.1.3 3amura OT TEIIOBOW MEPETPy3KU

YCTpONCTBO 3alllUThl HENPEPBIBHO BBIUMCISIET HAarpeB ABUIATENsl HA OCHOBE H3MEPEHHBIX
(da3HBIX TOKOB M HANPSIKEHHUH, MCIONB3Ys IS 3TOr0 TEIUIOBYIO Mojeib jaBurartens. Pemenue o0
OTKJIIOYEHUH M3-3a TEIUIOBOM TMeperpy3kd NpUHUMAeTCs C  Y4ETOM HCTOPHUH  paboThI
anekTpoasurarens. Hampumep, paboraBumiuii moj Harpy3Kod ABUTarelb IMPU TMeperpyske OyaeT
OTKJIIOYEH ObICTpee, YeM He paboTaBUINA Wi pabOTaBIIMK Ha XOJIOCTOM XOJY.

[TapameTpsl TEMJIOBOM MOJEIN BBIYMCIAIOTCS MCXOASd U3 HOMHUHAJIBHOIO TOKAa ABUTATeNs U
3a]aHHOTO B HACTPOIIKax BpPEMEHW OTKJIKYEHMs] IpPU JBYKPATHOM Ieperpys3ke. 3aJaHHOE B
HAaCTpOWKax BpeMs OTKJIIOUEHHUs TpPH JBYKPAaTHOW Teperpy3ke ompenenseT ¢opMy ydacTka 3
TOKOBPEMEHHOM XapaKTepUCTUKHU (puc. 4), pealbHOe BpeMsi OTKIIOUEHHUS COBMAAET C HUM TOJBKO B
TOM ciy4ae, KOrJa JBUTraTelb ObUI 3allyIIeH U3 XOJIOIHOTO COCTOSIHUS.

Ecnu pacuér Ha OCHOBaHMM TEIJIOBOM MOJETHM IIOKa3bIBA€T HArpeB JBUTATENs OOJbIIe
HOMHHAJIBHOIO, HO MEHBLIE MMOPOra aBAPUWHOIO OTKJIFOUEHHS, TO BKIIIOYAETCA IpPEeaylnpeauTebHAs
CUTHaJM3alusi — IIOKa3aHWs TOKOB Ha JHUCIUIEE MUTaloT. Eciu, corjgacHO TEMIoBOW MOJEIH,
nsurarenb HaOpan 6osnee 110 % oT HOMHHANBHOTO KOJMYECTBA TEIUIA, TO YCTPOMCTBO OTKIIIOYAET
nBuratens. Eciu aBTOMaTWyecKuil MOBTOPHBIA MYCK pa3peméH, TO IBUraTens OyneT 3amylieH
ABTOMAaTUYECKH KOTJa OCTHIHET 10 25 % OT HOMHUHAJIBHOTO KOJIMYECTBA TEILIA.

1.4.2.1.4 3ammTa OT X0JIOCTOTO X042 M 00pbhIBa (a3

Ecnu mporekaromye 1Mo OJHOW WJIM HECKOJbKMM (a3aM TOKM MEHbIE 33aJaHHOTO B
HACTpOWKax IMopora, To Harpy3ka OyJIeT ¢ HEKOTOPOH 3aJIep>KKOI OTKIIFOYCHA.

Bo3MmoxHBI ABa Cityyast:

— JBUTATENb paboTaeT 06e3 Harpy3KH M3-3a MEXaHH4ECKOH HEHCIPaBHOCTH (0OpBIB MPUBOIHOTO

PEMHs, Cpe3aHHasl IIIIOHKA Ha Baly, U3HOC MEXAHNU3MA);

— OOpBIB 01HOM WK ABYX (a3, MpU ATOM TOK 1O 3TU (a3zaM MEHBIIIE TOPOTOBOTO.

Ecnu Bce daznbie Toku mMeHee 9 % OT HOMHHAIBHOTO, TO YCTPOWCTBO CUUTAET, YTO HArpys3Kka
OTKJIIOYEHA U He Oy/1eT MPOU3BOJIHUTD €€ aBapHIHOE OTKIIIOUCHHE.

Jlis KOMITEHCAlluu BIIUSHUS M3MEHEHMs HalpspDKEHUH B MUTAIOLIEH ceTH Ha morpebiiseMble
Harpy3Kod TOKH U, CIJIEIOBaTElIbHO, Ha paboTy 3allUThl OT XOJOCTOrO XoJa IMpeayCMOTpeHa
aBTOMaTHUeCKas KOppeKILus nopora cpabarbiBanus. [loporu cpabaTeiBaHus 3alUTBl OT XOJIOCTOIO
XOJIa PACCUMTHIBAIOTCS MHAWBUIYAIBHO JUI KaXKI0H (assl o crneayromei popmyse:

11
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(V_ VHOM)

v 'KKOP'IMHH"'IMHH
HOM

I viror =

Hampumep, npu koaddunmente koppekinu Kyopp paBHOM €IMHHIIE TOPOT CcpadaThIBaHUS
3alIUTBl U3MEHSIETCS OTHOCHTEIBHO 33JIaHHOTO B HACTPOWKAaX BO CTOJBKO KE pa3, BO CKOJBKO
u3MeHsiercs: HanpspkeHue (aspl. Ecnu Harpyska moTpedisieT OT CeTH MOCTOSHHYIO MOIIHOCTD U TIPH
MOHIDKEHUU HAIPSHKCHUS MOTPEOJIIEMbI TOK YBEIMYUBACTCS, TO TO MOXKHO YYECTh HUCHOIB3YS
OTpHIIaTeIbHbIC 3HaYeHUS KOA(DPHUITMEHTA KOPPEKITUH.

JlJis 3amuThl JBUTATENCH HCIOJIB3YeMbIX B JK30THYECKUX PEKHUMax (Hampumep, MporpeB
JBUTATEIS] TOKOM TI0 IByM (hazaM Oe3 ero BpalleHHs1) BBeeHA BO3MOYKHOCTh 3aJJaHHsI JOIYCTHMOTO
KOJIn4ecTBa 00OPBaHHBIX (a3.

1.4.2.1.5 3ammuTa ot nepekoca (Hpa3HbIX TOKOB

Harpy3ska OyeT oTKJIIOUEHa, €CIIU pa3HOCTh MAKCUMAaJIbHOIO M MUHMUMAJIBHOTO (ha3HBIX TOKOB
Oosblie 3amaHHOM B HacTpoiikax. [lopor cpaOaThiBaHus 3aIIuTBl 337aETCS B  IMPOLEHTAX
OTHOCUTEJIFHO CpeAaHero apudmeTrndeckoro 3Ha4yeHHs (a3HbIX TOKOB. B cimydae oOpwiBa (asbl,
JEUCTBYET 3aluTa oT 0OpbIBa (a3, nMeromas 6osiee BHICOKHI MPUOPUTET YEM 3alluTa OT MepeKoca
TOKOB.

1.4.2.1.6 KoHTposb CONPOTUBICHUS U30JISIIUN

JInst  u3MepeHus CONPOTHUBIICHMS M30JSIUM  UCIOJIB3YETCS  BBIIPSIMIIEHHOE CETEBOE
HaIpspKEHUE, KOTOPOE MOCTYMaeT Ha KIeMMy «Ax» ycrpoictsa. IIpu mosiBneHMH cONpoOTHUBIIECHUS
YTEUKH MEXIy KIeMMOW «Ax» W kiemMMmoil «N» (HEHTpaib) HampsOKEHHE Ha KIEMME «AX»
IIPONOPLMOHAIIBHO YMEHBIIIAETCS.

Ecnu comporuBnenue uzonsiuuu OyAeT MeEHbIIE MOPOroBOro, TO IMYyCK JBUTaTens Oyjaer
3a0JIOKUPOBAH IO BOCCTAHOBJICHUS U3O0JISIIUH.

[Ipn nmomaye Ha kiIeMMy «AX» BHEIIHETO IEPEMEHHOIO HANpPSDHKEHUS U3MEPEHUs W30JLIUN
npekpamaercs. Korna BHeEIIHee HanpspKeHHME (HalpsDKEHME NUTAHWS JABUTATeNsl) CHUMAeTcs,
HaIpsKEHUE Ha KJIeMMe «AX» BHOBb BO3BPAIA€TCs K 3aJaHHOMY BHYTPEHHHUMHM LEISIMH U3JEIUS, U
KOHTPOJIb COMPOTHUBICHUS H3OJSAIMH BO300OHOBisAeTCsS. TakuMm 00pa3oM, M3MEpPEHHE H3OJIALUU HE
3aBHCUT OT COCTOSIHUS YCTPOWCTBA, a OIpelessieTcsl TOJbKO HaJU4YheM/OTCYTCTBUEM BHEIIHEIrO
HanpsDKeHUs Ha KieMMe «Ax». OOpBIB MM OTKIIIOYEHUE KIEMMBbI «AX», SKBUBAJCHTHO OTCYTCTBHIO
yTeukH, paboTa JBUTATENs B 3TOM CIydyae paspelieHa, HO KOHTPOJIb M3OJSIHH HE MPOU3BOAMTCS.
Heo06xomuMo y4uTHIBaTh, YTO NPU HCHOJB30BAHUU U3AENUs coBMeCTHO ¢ Y30, TOK KOHTPOJISA
M30JSIUMN TEYET MO «JUIMHHOMY» IyTH: KieMMa «Ax» — Kopmyc asurarens — mmHa PE — Touka
coenuHenuss mmH PE u N — Y30 — mmuaa N — xiemma «N». Ilpu stom 00psiB muHbl PE,
MOAKIIOYEHHOM K KOPIYCY ABUTATEINs, BEAET K MPEKPALLEHUIO KOHTPOJIS U30ISALUN.

1.4.2.1.7 3amuTa OT HapylIeHUS MapaMETPOB MUTAIOIIEH CETH

YCTpolcTBO M3MepseT HampsHKeHHE Beex (Da3 M ompeiensieT UX MOCIeN0BaTeIbHOCTh. XOTS
camMo yCTPOMCTBO pabOTOCIIOCOOHO B MIMPOKOM JHANA30HE MUTAIOIINX HATPSOKCHUM, OHO OJIOKHpPYET
BKJIIOYEHUE HAarpy3Kd MpU BBIXOJE HANpPSKEHUS 3a YCTAHOBJIICHHBIE TPAHUIIBI, a TaKXke MpU
HapyIICHUH ToceaoBaTeIbHOCTH (a3 oTHocuTenbHO A-B-C. Ilpu Bo3BpaliieHnu mapaMmeTpoB CETH B
HOpPMY aBapusi CHUMAETCH.

1.4.2.1.8 KoHTpoap HarpeBa ABUraTels

Harpes  ngBuratenss  KOHTpOJMpYETCS  BCTPOGHHBIMH B OOMOTKM  JIBUTaTeNs
PTC-repmucropamu. TepMHCTOp BKJIIOYEH IMOCIEI0OBATENbHO MEXIY HEUTpanbl0 U BHYTPEHHUM
STAJIOHHBIM PE3UCTOPOM M3JeNus, o0pa3ys nenutenb. [l cXxeM BKJIIOYEHHUS U3AETUs C
npumeHenueM Y30 (cM. gaiiee) HEeJOMyCTUMO COCIMHEHUE HEUTpaIM U KOpIyca JABUTATENs], B 3TOM
cily4ae HeoOX0JuMO MPUMEHEHHE TEPMOJATUNKOB, 00a BBIBOJA KOTOPBIX U30JIUPOBAHBI.

YCTpoHCTBO  TakXe  MO3BOJSIET  M3MEPATh  TEMIIEpaTypy  JABHUraTels — UCHOJb3Yys
tepmoconpoTtusiienre tuna PT100. JlaTunk noakiatoyaeTcsi K yCTPOUCTBY MO TPEXIPOBOAHOM cXeMe,
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MIO3BOJIAIONIEH KOMIICHCHUPOBATh BIUSHUE IIPOBOJOB Ha pe3yibTaThl m3mepeHuil. Ilpm 3amure ot
neperpeBa no aatuuky PTI100 wnmeercs BO3MOXHOCTH 3aJaTh MAaKCHUMaJbHO JIOMYCTUMYIO
TEMIIepaTypy IBUTATEIN, TIPU TOCTUKEHUN KOTOPOH JBUraTeNb OyAeT OTKIIOYEH.

1.4.2.1.9 KonTpoas nomaianus BoJIbl

YCTpOHCTBO MOXET UCHOJB3YEeTCSI COBMECTHO C KOHIYKTOMETPHUECKUM JaTYUKOM
BIQXXHOCTH. [[aTYMK MpU 3TOM MOJKIIOUAETCS K AUCKpEeTHOMY BXoay «B2y». KoHTponb Hanuuus BoIbI
MPOU3BOAUTCS MYTEM HM3MEPEHUSI COMPOTHUBICHUS MEXAY KOPIYCOM JBUTATENs U BXOJIOM HU3IENHUSL.
[IpuHIMI U3MEpeHus — TOT K€, YTO U y JaTYUKa TeMIepatyphl. JlJiss KOHTPOJS ETOCTHOCTH Ka0es
MOJKTIOYEHHUST JATYMKOB B JBUTATENb HEOOXOAMMO ycTaHaBiauBaTh pesuctop 100 kOwm. Ilpum sToMm
HOPOTH CpabaThbIBaHUs M3JENUsl YCTAHOBJECHBI TaK, 4TO Hanuuue comportusieHus 100 kOMm mexmay
K1eMMor «I»(«N») u kiemmon «B2» wm3menust paccMaTpuBaeTcs, Kak HOPMAIBHBIA PEXHUM,

CHMHKEHUE [JIaHHOTO CONPOTUBJICHHMS — KaK HaJM4he BOJAbl WM 3aMbIKaHUE, YBEIUYCHUE
COTIPOTHUBJICHUSI (MJIM €r0 OTCYTCTBHE) — Kak OOphIB AaTdyMka. HeoOXoauMo yduThIBaTh, YTO TPH
BKJIIOUEHUM u3aenus ¢ npuMeHeHueM Y30, U3MEpUTENbHBIM TOK JaTYMKA BIIAXKHOCTU TEYET IO
«MHHOMY» myTH: KiemMma «B2» — pesuctop 100 kOm — koprnyc npurarens — muHa PE — Ttouka
coequnenus wuH PE u N — Y30 — mmna N — kiiemma «Ny. [Tosromy, Hanpumep, oOpbIB muHbL «PE»,
MOJIKJIFOUYEHHON K KOPITYCy JIBUraTels, 3KBUBAJICHTEH OOpBIBY JaTuMKa BIAXKHOCTH.

1.4.2.1.10 O6paboTKa BHEUTHUX CUTHAJIOB aBapUil

YcrpoiicTBO MOXeT 00pabaTeiBaTh 10 JABYX BHEIIHMX CUTHAJIOB aBapHil THIA «CyXOH
KOHTaKT». BHeIIHWE CUTHAJIBI aBapuil MOJKIIOYAIOTCS K JUCKPETHBIM BXxoAaM «Bly, «B2» u knemme
«1».

1.4.3 ABTOMaTH3MpOBaHHAs HACTPOMKA TOKOBBIX 3AIUT

[Ipn kaxxgoM TMyCKe JBHTaTeNs YCTPOWCTBO (DUKCHPYET BEIUYUHY H JIUTEIBHOCTH
MPOTEKAIOIIUX TOKOB C IENbIO ONpeaeseHus] 00JacTU peallbHbIX PEXMMOB pabOThl 3alIMIIAEMOr0
anekrpoaBuratens. [lomHbl 00b€M HaHHBIX YCTPOMCTBO COOMpAaeT OpPUEHTHUPOBOYHO 3a 11 MHUHYT
HEeNpepbIBHON paboThl ABUraTelns, AajbHelas paboTa npuratens He yuuTbiBaercs. [lo mepe cbopa
TAHHBIX JaHHbIE QUKCUPYIOTCS B DHEProHe3aBHUCMMOU mamsaTH. Ha ocHOBaHMM NaHHBIX 00 00IacTH
paboynx peXHUMOB JBUTATENs] YCTPOMCTBOM MOTYT OBITh pAcCUMTAHBl IapaMeTphbl 3alllWT,
00eCrevYnBarOIINX MAaKCUMAIBHO OBICTPOE OTKIIOYCHHE JBUTATENS TpPU JIFOOOM aHOMAaJTbHOM
OTKJIOHEHHHM TOTPeOIsSeMbIX IBUTATEIEM TOKOB M OTCYTCTBHE JIOKHBIX CpaOaThIBAHUNA TOKOBBIX
3amuT. [lepeueHb paccCUUTHIBAEMBIX U M3MEHSEMBIX MMapaMeTpoB MpuBeAcH B Tabmwie 1.9. 3amyck
pacuéra U YCTaHOBKM MapaMeTpPOB TOKOBBIX 3alIUT MOXET OBITh MPOU3BEAEH C MaHENIU yNpaBICHUS
ycTpoicTBa ucnoib3ys NyHKT ABTOH MeHio CepB- wiM ¢ KOMIIBIOTEPA, UCIONB3YS MPOrpPaMMy
«Y3[-CepBuc 11». lns xoppekTHOH pabOThl (PyHKIIMA aBTOHACTPOWKH B YCTPOMCTBO /O 3amepa
XapaKTePUCTHK U pacdyéra mapaMeTpoB 3alIUT JOHKEH ObITh BBEIEH HOMUHAIBHBINA TOK JBHUTATENS U
Npou3Be/ieHa IMIpelBapUTENbHAS pydHas HACTpOWKa 3alluT, oOecleyuBarouias, Kak MHUHUMYM,
OTCYTCTBHE JIO)KHBIX OTKIIOYCHHI JBHUTATENs BO BpeMs cOopa JaHHBIX I aBTOMATH3UPOBAHHOM
HacTpoliku. Ha BpemMsa aBTOHacCTpoiku BBIXOJbl YCTPOMCTBA BBIKJIIOYAIOTCA, YCTPOMCTBO
ONOKMpYeTCS W HE BBHINONHSAET HUKAKUX JApyrux GYHKOUH (CBSA3p 1O IOCIEAOBATEIHLHOMY
untepdeiicy padoraer). Ecau ycTpoiicTBoM coOpaH HEIOCTATOYHBIH O0BEM JaHHBIX O 00JacTH
pabounx pexxumoB apuratens (MeHee 50% mo mokasaHusM B IMyHKTe MeHIO ABTOH u B mporpamme
«Y3/1-CepBucy») pe3ysibTaT aBTOHACTPOMKH MOKET OBITh HE BIIOJIHE KOPPEKTHBHIM. B 3TOM cirydae
notpedyeTcs pydHas KOppEKTUPOBKA HACTPOECK 3aIIIHUT.
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Ta6muua 1.9 - [TapameTpsbl 3a1UT, U3MEHSEMBIE TIPH aBTOHACTPOIKE

O06o03HaUYeHHE B MCHIO Haznauenne
oopP JlommycTMoe KOTMIECTBO 000PBaHHBIX (ha3
IoOp MuHUMAaNBHBIN TOYCTUMBIN TOK IBUTATENS
to2 Bpems oTkitoueHHS U JBYKPATHON TIEpErpy3Ke Mo TOKY
Icp0 Tlopor 3amuThl OT Eeperpy3Kku, KPaTHOCTh TOKa
tcpo 3anepiKka cpabaThIBAaHUS 3aIUTHI OT MEPETPY3KH
I3 Paspenienne ObICTPOIEHCTBYIOMICH 3aIIUTHI

1.4.4 Tumnosble CXEMEBI BKIIIOUECHUS

Cxema BximoueHus Y3/ onpenensieTcss cXeMor MOAKIIOUEHUS JBUTaTelisl K MUTAOIICH CETH,
I/ICHOJIB?)yCMBIM KOMMyTaI_[I/IOHHI:IM U 3alllUTHBIM O60py,Z[OBaHI/IeM, I/ICHOJIB3yeMLIM H3.60p0M
naTurkoB. Hambosee mpocras TUIIOBas cxeMa BKIIFOUCHHS yCTPOIMCTBA MTOKa3aHa Ha PUCYHKE 5.

A B CN

i

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

11 -
K1\ ) B2 5 0B2
1 HO2

1ol

A
B
M1 G
N

Pucynok 5 - Tunosas cxema BkitoueHusi: KM1 — maruutsbiit nyckarens; QF1 — aBromatuueckuit
BeIKItOuatens; JArl, 12, JIT3 — natuuku Toka

[Tpu GonbiuX meperpy3kax MO TOKY OTKIJIIOYAIOIas CIOCOOHOCTh MarHUTHOTO ITyCKaTels
(KM1) MokeT oka3aTbCs HEIOCTAaTOYHOM, IMOATOMY Il OOecCIleueHuss Haa&KHOW 3aIluThl
OGOpyZ[OBaHI/IH HGO6XOI[I/IMO YCTaHaBJIMBATb OCJICa0BATCIBbHO C HUM aBTOMAaTHYECKUHU
Beikimouarens QF1. Ilpu stom 3amuter V3] ciaemyer HacTpoWTh TakKuM OOpa3oM, YTOOBI TOKH
KOPOTKOI'O 3aMbIKaHUA Pa3pbIBaJINCb UMCHHO aBTOMATUYCCKHUM BBIKIIIOYAaTCIICM.

Jlisg yBenuueHus: CTpoKa CIIyObl KOHTAKTOB pelie PEKOMEHIYETCsl IIyHTUPOBAThb OOMOTKY
nyckatenss RC-nenoukoit: kongeHcarop 0,1 Mmx®, 630 B nocnenosarensHo ¢ pe3uctopoM 39 Om,
1 Br.

Bo3moskHbIe BapuaHThl cXeMbl BKIIIOueHHs Y 3/] mokazanbl Ha pucyHkax 6-13.
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aF 5??% | U |
Aan 2 OTA+ D+
() 3 OTA- D-
Ar2 28 e+ E
C:i > ArB- H31
A3 Sonct 051
CI TSnic- HO1
% 61 = | Ha2
11 or
B2 0B2
KMT N\ " by
1 HO2
el
A
B
M1 C
N
Hacrpoiiku: | [I.BeIx=pcurn

Pucynox 6 - Mcnonb30BaHne HE3aBUCUMOTI'O PACLENIUTEINS ISl OpraHU3aluu
OBICTPOICHCTBYIOIICH 3aITUTHI OT KOPOTKOTO 3aMBbIKAHUS

1

y30-11

<=

Hacrpotiku:

PT100=na, ItT=na

Pucynok 7 - TloakatoueHre TepMOAaTIMKOB

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

Hacrpotiku:

JAB1=nck2 nnu AB2=mck2

Pucynok 8 - [loaxmtouenune nepekitoyaTesiell ypaBieH!sl IBUTaTEIEM

M0 JBYXITPOBOJHOM cXeme
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o

<~ v3a-11

Hacrpoiiku: | [IB1=nck3, JIB2=ctn3

Pucynok 9 - [loaxiroueHne KHONOK yIPaBJIEHUS ABUTATENIEM 10 TPEXIIPOBOJHON CXEME

A B CN PE

[17
g

ar1

Ar2

Or3

¥30-11

KM1 Ny

H31

OB1
HO1
H32
0B2

HO2

zZ O m >

Hacrpoiiku: | AB1=/11B, ArtB=na, tT=na

Pucynok 10 - 3ammra Hacoca, OCHaIEHHOTO JaTYUKOM BiakHOCTH U PTC-tepmogaTunkamu
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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.Beix=3B31, [{.BBIX=TpeyT.

Pucynok 11 - YnpapieHue mycKom ABUTATENS MO CXEME 3BE3a-TPEYTOJIbHUK

[Ipu ympaBiaeHuM IBHUTaTeieM TMOJKIIOYCHHBIM IO CXEME 3BE3a-TPEYTrObHUK OTCYTCTBHE
Harpy3KH MpH BKIIOYEHHUH OOMOTOK TPEYTrOJIbHUKOM CUHTAETCS aBapUIHOM CHUTyaluel U MpUBOJIUT K
OTKJIIOYEHHUIO YCTPOMCTBOM MUTaHUs JABUraTenss ¢ kKojxoM aeapuu “AB 20”. Dto caenaHo mist
HUCKIIFOYCHHA BO3MOXHOCTHU HpSIMOI‘O HyCKa ABUTATCIIS C O6MOTKaMI/I BKJIFOYCHHBIMU TpeyFOHLHI/IKOM
MOCJIC TIPEPHIBAHUS €TI0 MUTAHUS 110 KaKOW-THOO0 MPUUIMHE.

17



I'CIIK.468263.154 PO V3J[-11 Pykosoocmeo no sxcniyamayuu

QF1 EE?

us]
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%Z

ar2

H31

OB1

HO1

Bnepen H32

Hasag 0B2

¥30-11

HO2

Z 0O W >

\ﬁp-—ﬁ--
KM1 KM2

M1

Hacrpoiiku: | IB1=Bnpa, AB2=na3zan, C.Beix=Brpa, Jl.BIx=Ha3an

Pucynok 12 - Ynpasnenue nguraresiem, pab0oTaomIM B PEBEPCUBHOM PEXHME

YcerpoiictBo 3amuThl ABurarens Y3J[-11 MokeT nmpuMEHSAThCS COBMECTHO C yCTPOWCTBAMHU
miaBHoro mycka (YIIII) He wMmeromuMH COOCTBEHHBIX CPEACTB 3alIUTHL. JlaTuWku TokKa
pekomenayerca pasmemars Ha Beixoge YIIII. Ecam VIIII mocTtpoeHO Mo cxeme ¢ KOMMyTalHen
TOJBKO ABYX (a3, To HEOOXOAUMO 3a/1aTh B HacTporkax Y3/] yBeTWUYCHHBIH JTOMYyCTHUMBIA MEPEKOC
¢azubix TokoB. [1pu padore YIIII aToro Tumna nepekoc GasHbIX TOKOB MOXKET MpeBbImaTh 50 %.

Jliist ocymecTBiaeHUs KOppeKTHOro 1 6e3omacHoro s YIIIT KoHTposst n30as1IMud KOHTaKTOoP,
OTKJIIOYAIOLINN JBUraTeIb, HEOOXOAMMO BKIIOUNTH Ha BhIxoje YIIIT Tak, 4ToOBI MCHBITATEILHOE
HarpsbKkeHue He MorJio ObITh mogaHo Ha YIIII. Ecou 3T0 HEBO3MOXKHO, TO BXOJI KOHTPOJIS H3OJISIIIUN
V3]] pekoMeHayeTcsi OCTaBUTh HE NOJAKIOUeHHBIM. [Ipumep npumenenus Y3/[-11 coBmecTHO ¢
VIIII nokazan Ha pucyHke 13.
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Hacrpoiiku: | C.Beix=ctn, Jl.BbIx=aBap.

Pucynox 13 - IIpumep cxemsl Bkimouenust ¥Y3/[-11 mpu padote coBmectHo ¢ YIIIIT

1.4.5 @OyHKIUU UHAUKATOPOB M UCIOJIB30BAHUE KIaBUATYPbI
Nunukatop PABOTA mnoka3biBaeT COCTOSIHUE BBIXOJHOTO pene uzzaenus. Ero cpedenue
UHOOPMHUPYET O TOM, YTO YCTPOMCTBO pa3pemniao BKIOYeHHE HaArpy3ku. COCTOSHHE KOHTAKTOB
BBIXOJHBIX pEJie MPU 3TO 3aBUCHUT OT 3aJIaHHBIX HACTpOeK. MuUraHue MHAUKATOpa MPEeayHpekIacT O

CKOPOM IIyCK€.
Cseroguon ITPEJIVIIP. curnanusupyer o npelaBapuilHOM OTKJIOHEHUE TOKOB U HANPSKEHUM.

CBedeHune CBETOAMO0/1a MPEKpalaeTcs Py BO3BPALLEHNUH IApaMETPOB B HOPMY.
Cseroguon ABAPUS saBnstoTcd MHAMKATOpaMU aBapUNHBIX CUTyaluil. TOYHO ONpeNenuTh

BHJI aBapUHHOMN CUTYyaIlMM MOXKHO TI0 0ToOpakaeMoMy Ha JUCIUIee KOay aBapuu Buja: “AB XX,
[lepeuens komoB aBapuii npusenéH B Tadmuie 1.10.
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Ta6muna 1.10 - Onucanue aBapuiHBIX CUTyalui

N Bpewms [Topor IToBTOpHOE
Kon [IprurHa aBapuHOTO OTKJIIOUECHUS
peakiuu | cpabaTbIiBaHUS | BKIIFOUCHUE
AB 10| ITepekoc TokoB (a3 tapd* Inpd* HET
AB 20| OGpbIB ogHOM WK ABYX (a3, XOJOCTOM X0 IBUTATEIs 1 cex loop* HET
AB 30 Koporkoe SAMBIKATHE <10 mc 15 x [Hom** HET
(OBICTpOICHCTBYIOMIAS 3AINTA)
AB 31 Teperpyska no oKy tcpo* Icp6* HET
(cpemHeOBICTPOIEHCTBYIOMIAS 3aIITUTA)
AB 32| TemnoBas neperpyska ABUraTens to2* 110% na*
AB 40| Hapymienve n3onsiiiia 0OMOTOK JIBUTATEIs ~lcek [0)9...1,3 MOm na*
AB 50| Brixon HanpsKeHHs CETH 32 YCTaHOBJICHHBIE TPAHUIIBI ~1 cex Upor* na*
AB 51| Hapymrenne mocieoBaTeIbHOCTH ¢a3 2,6 cex [IcD* na*
AB 60| O6psiB Tepmomaruuka PTC ~0,6 cex cM. Tab. 2 na*
AB 61| 3ambixanue TepmogaTtuuka PTC ~0,6 cex cM. TaouI1. 2 na*
AB 62| Tleperpes nBurarens (o tepmogarauky PTC) ~0,6 cex cM. Tabi. 2 na*
AB 63| O6psiB Tepmomarauka PT100 ~0,6 cex tMaKc na*
AB 64| 3ambikanue repmomaranka PT100 ~0,6 cex tMaKc na*
AB 65| Ileperpes nsuratens (o tepmomatauky PT100) ~0,6 cex tMaKc na*
AB 70| OOpbIB gaT4MKa BIAXKHOCTH ~0,6 cex cM. TaouI. 2 na*
AB 72| Tlonaganue BOJbI B KapTep Hacoca ~0,6 cex cM. Ta0uI1. 2 na*
AB 81| Braemmnsis aBapus Bxon 1 0,1 cex — na*
AB 82| BremHss aBapus Bxon 2 0,1 cex — na*

* HacTpauBaeTcs
**MIHOBEHHOE 3HAUECHUE

[Ipy BKIIOYEHHH YCTPOMCTBA JUISI TMPOBEPKH PabOTOCIOCOOHOCTH  MPOU3BOIUTCS
KPaTKOBPEMEHHOE BKIJIIOYEHHE BCEX CETMEHTOB JUCIUIES M BCEX MHIUKATOPOB. 3aTeM, IpHU
OTCYTCTBHM aBapHUi, YCTPOMCTBO IEPEXOJUT B PEKUM HHAUKALHUKA TOKOB M HaIpshDKeHUU. B aTom
peKUME Ha JUCIIIEH MOOYEepENHO BBIBOJATCS 3HAUYEHHUsS TOKOB M HanmpsbkeHWH mo ¢aszam. Haxnmas
kHonky <€ ¥ P> MOXXHO BBIOpaTh MHAMLUpPYEMBI apamerp (Toku ¢a3z A, B, C; Hanpspkenus ¢az A,
B, C), mpu 3TOM Ha HEKOTOpPOE BpeMsI TTOOUEPENHBIN BHIBO/] ITapaMeTpoB Mpekpamaercs. [Ipu BeiBoe
Ha 3KpaH 3HauYeHUI TOKOB BbhIOpaHHas (paza oOo3HauaeTcs 6ombinoit OykBoi (A, B, C), a mpu BbIBoaE
HarpshKeHUH - Manou (a, b, ¢). [Ipy BOBHUKHOBEHUW aBapUUHOW CHUTyallud Ha JUCIUICH BBIBOJIUTCS
KOJl aBapuy, HO TOKHM U HAIIPSDKEHUSI MOYKHO ITIOCMOTPETH MOIb3YsICh KHONKaMy A u P>

[Ipu Haxatun kHOMOK A wiu V¥V Ha dKpaH OyAeT BBIBEJEHO MeEHI0. Yepe3 MeHIo
OCYILIECTBIISAETCS IPOCMOTP Pa3JIMYHBIX MTapaMETPOB U 33JaHUE HACTPOeK ycTpoiicTBa. HacTpoiiku u
IapaMeTpsl pa3MEUICHbl B HECKOJIBKHX NOAMEHIO. IIyHKTBI MEHIO, HCHOJb3yeMblE UId BXOAA B
MOJMEHIO 0003HAaUYEHBI CUMBOJIOM «-». J{JIsl MpocMOTpa 3HaYeHUs HACTPOMKU HEOOXOIUMO BHIOPATh
€€ B MEHI0 U HaxaTb KHONKY P>. J[ist TOro, 4roObl MOJTY4YUTh BO3MOKHOCTh M3MEHATh HAaCTPOMKHU
YCTPOHCTBa, HEOOXOAUMO TMpPENBAPUTEIBHO BBECTH KOA JAocTyna B myHKTe MeHio «Komy». Kon
JOCTYIIa MpeIHAa3HAYCH [UIsl IPENOTBPALECHUS CIIy4allHOTO WM HECAaHKIMOHMPOBAaHHOTO U3MEHEHUS
HacTpoek. [1o ymonuaHuio (3aBoJickas HaCTpoWKa), KO JUlsl K3BMEHEHUS HacTpoeK — unciio 4321, ero
MOYKHO CMEHUTh B CEpBUCHOM MEHIO. [[/1s peakTHpoBaHUs KaKoW-1M00 HACTPOMKU HAJ0 B pEXUME
IIPOCMOTpA 3HAYEHMs] Ha)KaTh KHONKY P>, IpU 3TOM HMHIULUPYEMOE 3HAUEHUE WIM €ro 4acTb Ha
JMcIUIee HauyuHaeT Muratb. Ecinu  BeIOpaHHBIM TapaMeTp peJakTHPYETCsl TMOpas3psAaHo, TO
IIEPEMELIEHUS Kypcopa MEXKAY pa3psaaMu uucia npousoautcs kHonkamy € u P. Knonku A u 'V
UCMONB3YIOTCS ISl YBEJIMYEHUs JTMOO yYMEHBIIEHUS BBIOPAHHOM 4YacTH 4HCIAa WIK A nepedopa
BO3MOXKHBIX 3HaueHUil B cnucke. COXpaHEHNE YCTaHOBJIIEHHOTO 3HAYEHUsI POU3BOJIUTCS Ha)KaTUEM
KHOIIKM P> TIpU HaXOXXJICHHH Kypcopa B KpaiiHed mpaBoil mo3uninu. OTMEHa BBOAA MPOU3BOIUTCS
KHONIKOHM <« IIpU HaXOKJEHUH Kypcopa B KpaiiHel JIeBOH MO3ULIUY.

UYepe3 HECKONBKO CEKyHJ IOCIE IOCIECIHEr0 HaKaTus Ha KHONKM MUIAHHE JUCILIES
IIPEKPATUTCS. U YCTPOUCTBO BEPHETCA B PEXKUM HHAMKALMKM TOKOB M HampspkeHuil. IIpu sTom konx
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JOCTyIa aBTOMATUYECKH OOHyNHTCA. ECaM B 3TOT MOMEHT YCTPOHCTBO HAXOAWIOCh B PEXHUME
peAaKTHUPOBAHUS KaKOH-INOO0 HACTPOIKU, TO HOBOE 3HAaUEHHE HE OyJeT COXpaHEHO.

1.4.6 HacTpoiiku 1 mapameTpsl

Joctynn K HacTpolkaMm M IapaMerpaM yCTPOMCTBAa OPraHHU30BaH B BUJE HECKOJIBKMX MEHIO
(cm. Tabsmmnpt 1.11-1.16). CoBMeCTUMOCTh BO3MOKHBIX HACTPOEK MpuBeaeHa B Tabnuie 1.17. Mento
ABTOMATUYECKHU NEPECTPAUBAIOTCS B 3aBUCUMOCTH OT HACTPOEK YCTPONCTBA U UMEIOIIEHUCS B MaMATH
ycTpoiicTBa nHpopManun. M3 MEHIO CKpBIBAIOTCS MYHKTHI HE COJACpIKaIe KaKOW-THOO IOIe3HOM
uHGOPMAIUU TIPU TEKYIIUX HACTPOUKAX U3/

Taobmuia 1.11 - 'maBHOE MEHIO U3AETHA

O6o3HaueHne Onucanue
NH®- WNudopmanus o COCTOSIHUN ABUTATENS U yCTPOMCTBA 3alUTHI (CM. Tabmuiy 11)
IIpTA- IIpoTokou aBapuit
IIpTP- [IpoTokon paGoThl ABUTATENS
Kon [TyHKT MeHIO U151 BBOJIa KOJIa IO0CTYyIIa
Yer- MeHto HacTpOiKH mapaMeTpoB 3anuT (cM. Tabnuiry 1.13)
DyHk- MeHto HaCTpONKH JOMOTHUTEIBHBIX QYHKIHHN (cM. Tabnuiy 1.14)
Ceps- CepBuCHOE MEHI0, JOCTYITHO TOJBKO MOCJIE BBOJA KOJ1a AoCTyma (cM. Tadmuity 1.15)
Cas3- MeHI0 HaCTpOMKH MapaMeTpoB CBs3u. (cM. Tabmuy 1.16)
Tabmuma 1.12 - Mento uabopMaIuu 0 COCTOSHUU JIBUTATENs U ycTpoiicTBa 3amuTsl (MMHD-)
O6o3HaueHne Hasznauenue Jlnana3oH 3HaueHUN
PoT x CocrosiHue nBurarens (padoOTaeT WM HET, ONpeaemsieTcs J— na
10 TOKaMm) H — ner
MTY HapaboTka aBuraressi, 4achl 0-99999
Ilck KosinuecTBO MycKOB BUTATENS 0-99999
10 x CpaOaTbIBaHME 3aLIUTHI OT NEpeKoca TOKOB (a3
20 x CpabatpIBaHUE 3aIIMUTHI OT 00pbIBa (a3 U XOJIOCTOrO X012
30 x CpabaTpIBaHUE 3aIIUTHI OT KOPOTKOTO 3aMbIKAHHS
31x CpaOaTbIBaHHE 3aLIUTHI OT MEPETPY3KH MO TOKY 1— na
32x CpabaTpIBaHUE TEIJIOBOW 3aIIATHI H— Her
40 x CpabaTbIBaHUE 3AIIUTHI 10 CONMPOTUBICHUIO U3OJISIIIUN
50 x CpabaThIBaHUE 3aIIUTHI M0 HAMPSDKEHUIO TUTAHUS
51 x CpabaTpiBaHuEe 3alUTHl 10 TOCIEAOBaTEIbHOCTH (a3
MUTAIOIIEH CEeTH
ATT x CocrosiHue TepMogaTIMKa O — oOprIB
H — Hopma
IT — neperpeB
3 — 3aMbIKaHHUE
ATB x CocrosiHue TepMoagaTIMKa O — oOprbIB
H — Hopma
Il — neperpes
t x Temnepatypa asuraresns o garuuky PT100 -98 —890C
O — o0OprIB
3 — 3aMbIKaHHUE
Hr x Harpes nBurarens, % OT HOMUHAJIBLHOTO 0-999
ATIIB x B0O3MOXHOCTE ~ aBTOMAaTH4YECKOIO  IOBTOPHOIO  ITyCKa A —na
JIIBUTATEIS H—uer
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Bx 12 CocTrosiHue JUCKPETHBIX BXOA0B ‘
Brix 12 CocTosiHuE TUCKPETHBIX BBIXOJ0B - - Coct. «0»
7]
- Coct. «1»
ToOpA* Texymmii mopor cpadaTbIBaHMs 3aIUTHI OT XOJIOCTOTO 0.0 —9999.9
xona uist dasel A, % OT HOMMHAJIBHOTO TOKA JIBUTATES
IoopB* Texymuit mopor cpabaThIBaHUS 3aIIUTHI OT XOJIOCTOTO 0.0 —9999.9
xoja ansi dasel B, % oT HOMUHAIBHOT'O TOKA JIBUTATEIIS
IoopC* Texymuit mopor cpabaThIBaHUS 3aIIUTHI OT XOJIOCTOTO 0.0 —9999.9
xona uist dasel C, % OT HOMHHAJIBHOTO TOKA JIBUTATEIs

*MYHKTBHI MEHIO OTOOPaXKarto0TCsl TOJIBKO B CIIy4ae UCIOJIb30BAHUS KOPPEKIIMH ITOpora cpabaThIBaHUs
3aLUTHI OT XOJIOCTOI0 X0/

B mento IIpTA- BeiBoauTCSA nHpopManus o npoucxoausmux aBapusx B Buae NABKK, roe N
— TMOPSAJKOBBI HOMEp aBapuhHOM cuTyaruu B mpoTokosie, KK — koj aBapuitHONl cuTyaumw.
Ilocneansss w3 mnpousoweAmnx asapuil umeer HoMep (0, Bcero B IIPOTOKOJIE COXPAHAETCS
uHpopmanus o JeciaTH aBapusax. Haxumas KHONKy P> MOXKHO IOCMOTpPETh BpeMs M JaTy
BO3HMKHOBEHHUS aBapUWHOW CHUTyallMd, TOKM W HamlpsOKeHHs 1O (a3aM B MOMEHT cpaOaThIBaHUS
3amuTel. [Ipu orcyTcTBUM 3anuceil 006 aBapuiHBIX CUTYalUsAX B IPOTOKOJIE BBIBOASATCS IIPOUYEPKH.

B mento IIpTP- BhIBOIUMTCS MH(pOpMaIMs 0 3ammyckax U octaHoBkax jnsurarens B Buae N Ilck
ntn N Ctn, tie N — mopsiakoBeI HOMEp 3anucH B mpoTokoiie. [lociaeanee mpousomeaiiee coObITHE
umeer Homep 0, Bcero B MPOTOKOJIE COXpaHseTcss MH(pOpMaIMs O JECSITH MyCKax M OCTAaHOBAX
nsuratens. Haxumas kHONKy P> MOXHO MOCMOTPETh BpeMsl M JATy COOBITHS, MaKCUMaJIbHYIO
aMIUTUTYAy TOKa, 3a(MKCHPOBAHHYIO B MOMEHT 3allycka aBurarens. IIpum oTcyTCTBUM 3amucedd o
paloTe ABUTraTeNs B IPOTOKOJIE BEIBOAATCS MPOUYEPKH.

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

O06o3Ha- Hasznauenue Juamnaszon 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 HAMPSHKEHUS CETH OT
HOMHHAJIA
Ix3 Pazpemienne OBICTPOICHCTBYIOMICH 3aITUTHI na/HeT HET
Icp6 | [Mopor samurel OT neperpys3ku, KpaTHOCTh TOKa 2-10x 10x
tcp6 | 3amepka cpabaThIBaHMSA 3AIIUTEI OT IIEPETPY3KH 10-9990 mc. 10mc
to2 BpewMs oTkmroueHus pu ABYKpaTHOW NMEPErpy3Ke MO TOKY 10-200 cek. 25 cexk.
00p® | HdomycTtumoe KoIu4ecTBO 000pBaHHBIX (a3 0-3 0
Inp¢ | HomycTumas pasHOCTh TOKOB 110 (ha3am 1-70% 20%
tnpg | Bpems OTKIIOYEHHMA TIpU  TIPEBBILIEHUM  JOMYCTUMOM 20-2550 mc. 2550 mc.
pPa3HOCTH TOKOB (a3
Ilc® | 3ammTa OT HapyIICHUS TOCIEAOBATEILHOCTH (a3 na/HeT Ia
Ru3zoa | [lopor cpabaTpiBaHus 3amUTBl IO  COMPOTHUBIICHUIO 1,1 MOw; 1,1 MOm
H30JISAIUU 0,55 MOm
trnck | 3amepkka BKITIOUCHUS 1-255 cek. 1 cexk.
AIIB | Pa3pemienne aBTOMaTH4E€CKOTO TIOBTOPHOTO BKJIFOUEHUS na/HeT na
-15+10 %, -20+15 %
Unon | Jomyck Ha HAaNpsDKEHUS MATAIOIEH CETH 20415 %;
=25 +20 %;
-30 +25%;
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Tabnuma 1.13 - Mento HacTpoiiku napaMmeTpoB 3amuT (¥Ycr-). [Ipogomkenne

JITT | Paspemenue 3amur no repmonarunky PTC na/HeT Ja
JITB | Paspemenue 3amur no 1aT4uKy BIQKHOCTH na/Her na
Pt100 | Paspemenne 3amut o Tepmonarauky PT100 na/HeT na
tmakc | [opor 3amuter o neperpey (aatuuk PT100) 10-255 200
Tabnuua 1.14 - MeHio HaCTpOHKH JONOTHUTENbHBIX GyHKIUH (DYHK-)
O603Ha- Hasnauenune Jlnamna3od 3Ha4eHui 3HaueHue Mo
YEHUE YMOITYaHHIO
HET, BHEIHsIA aBapws 1, HET

KOMaH/a MycK
(mByXTIpOBOIHAS CXEMA),
KOMaH/a MycK
(TpexmpoBoAHAs CXeMa),
BpalllcHHE BIEPEN

JIB1 |Bribop ¢yHKIMN IEpBOTO AUCKPETHOTO BXOAA

JIB2 | Bri6op GpyHKIMM BTOPOro TMCKPETHOIO BXO/a HET, BHEITHSSA aBapus 2, HET
KOMaH/a MMycK
(nByXmpoBoaHas cxema),
KOMaH/1a CTOII
(TpexmpoBoAHAs CXeMa),
BpalleHUE BIEPEN,
JATYUK BIQKHOCTH

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

JI.BbIX |Pexum paboTsl IONOIHUTENEHOTO BIXOAA HET, HET
CUTHAJTM3AIIVS aBapHH,
NpEAYNPEXICHUE O IMyCKe,
CUTHAJIM3AIMs IePErpy3KH,
TUCTAHITMOHHOE yTIPaBIICHUE
BBIXOJIOM,

BKJIFOUCHHE II0 CXEME
TPEYTOJIHHUIK,

BpalreHle Ha3aj,
yIpaBJieHHE PACHEIUTEIEM

t mpk |3anepKKa Ha NEPEKIIOYEHHE IPU pabOTe BBIXOIOB B 1-30 cexk. 10 cexk.
PEKUMAX «3BE3]1a-TPEYTOIBHUK» H «PEBEPCH
Huka |Huxnudeckas paboTa no Taiimepy Ja/HeT HET
t pa6 |IIpomomKuTENbHOCT  PabOTHI  ABUIaTENs — IIpH 1-5940 mu=. 1 MuH.
IUKJIMYECKOHN paboTe
tcron |IIpomoKATETLHOCTh TPOCTOS  IOBUTATENS  TPH 1-5940 muH. 1 mMuH.
IUKITNYECKON paboTe
JIY | /[lucranumoHHOE ynpaBiicHHE Jna/Her HET
Bpems 00:00-23:59 00:00
Jlata |YcraHoBKa yacoB ycTpoiicTBa 01.01-31.12 01.01
I'ox 2000-2099 1970
Tab6muma 1.15 - CepBucnoe mento (CepB-)
O0603HaUYCHNE Haznauenue Jlnanas3oH 3HaUYCHUH
V 0.xx Bepcus mporpaMmer
H.Koxa CwMmeHa koza 1oCcTyma 0000-9999
coCTT OuncTka NPOTOKONA aBapuid M NPOTOKONA PadOTHI
JIBUTATEIIsl, CTUPAHWE aBAPUMHOW OCHWIJIOTPaMMbl U
JIAHHBIX O ITYCKOBOW XapaKTEPHCTHKE JIBUTATEIISI
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ABTOH 3amyck aBTOHACTPOUKHU TOKOBBIX 3aIlIUT B

Het/IH - HeT naHHBIX JJIsI

COOTBETCTBHHU C U3MEPEHHON YCTPOHCTBOM ITyCKOBOM pacuéra
XapaKTepUCTUKON JBUTATENA X.XX.XX - nata 3amepa
XapaKTEepPUCTUKA
YYY% - nonnora gaHHBIX O
MMyCKOBOM
XapaKTepPUCTUKU
JIBUTATEIIS
Pacur - BBINIOJIHSAETCS pacyeT
coMTY COpoc cu€Tarka MOTOJYacOB
coYCT COpoc BceX HACTPOCK Ha 3aBOJICKKE 3HAUCHUS ™

*BHUMAHMUME! Kox noctymna Oyner cOpoliieH Ha 3HaYeHHE TI0 YMOJTYaHHUIO.

Ta6muna 1.16 - Mento HacTpoiiku apameTpoB cBsizu (CBsi3-)

O06o3Ha- Haznauenne Jnana3on 3HaueHui | 3HAaYCHHUE IO
YEeHUE YMOJIYAHUIO
Anpec | Anpec BeromMoro ycrporcrsa 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., OJUH CTOIOBLIN OHUT;
801 — 8 OUT JaHHBIX, OUT YETHOCTH — HEYET., OJUH CTOITOBBIN OUT;
8N1.5 — 8 OuT naHHBIX, OUT YETHOCTH — HET, OAUH CTOMOBBIM OMT pU puEMe, JBa CTOMOBBIX

OwTa mpu nepeaaye.
8N2 — 8 OuT maHHBIX, OUT YETHOCTH — HET, JIBa CTOIOBBIX OUTA.
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Tabmuma 1.17 - B3aumo3aBUCUMOCTb U COBMECTUMOCTH HACTPOEK
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1.4.7 OOmeH nanubiMu 110 HHTEpdEiicy RS-485

Wntepdeiic RS-485 mo3BonsieT cunThBaTh MHPOPMAIIUIO O COCTOSHUM aBurareis U Y3/, a
TaKXkKe YAAIEHHO U3MEHATh MapaMeTpbl 3aIlUT. JJIs1 3TOro MOXKET MCIOJIb30BATHCS MOCTaBiIAEMas ¢
ycrpoiictBoM nporpamma «Y3J[-Cepsuc 11», 1160 mo0ble Ipyrue cOBMECTUMBIE MPOTPaMMHBIE U
anmaparHble CpeJCTBa.

OOMeH JnaHHBIMM C ycTpodicTBoM 3ammThl Y3JI-11 mnpowusBoauTcs MO MPOTOKOIY
Modbus-RTU. Ilpu stom yctpoiictBo paboraeT B pexume Bemomoro (slave). IMommepskuBarotcs
MIMPOKOBEINATEeNbHbIE 3anpockl. JIJii BHU3yalbHOM HMHIMKAIMM OOMEHA JaHHBIMH HCIIONb3YeTCs
KpaifHsig paBasi TOYKa MHAUKATOpPA YCTPOMCTBA.

Criucok noep>kKUBaeMbIX YCTPOUCTBOM (DYHKIIMH TPOTOKOJIA MpuBeaeH B Tabmuie 1.18.

Tab6muma 1.18 - [lonnepxxuBaembie GyHKIIMU TpoTokoiaa Modbus.

OyHKIUSA Haumenosanue Ornucanue
03 Read Holding Registers | UTeHre TeKyIero 3Ha4eHUs OJJHOTO MJIH HECKOJILKHX PEIHCTPOB
XpaHeHUs
04 Read Input Registers | UTeHne Tekymiero 3Ha4€HUS OHOTO WIIM HECKOJIBKUX BXOJHBIX

peructpoB. B Y3/I-11 ¢byHkims 4 MONMHOCTBIO 1y0aupyeT QYHKIHIO 3
B IIEJIIX 0OecTiedeHns OOJbIIeH COBMECTHMOCTH ¢ Beaymumu (Master)
YCTPOMCTBAMU Pa3IUYHBIX TIPOU3BOIUTEIICH.

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

16 Write Multiple Registers | 3amuch B HECKOJIBKHX MOCIEI0BATENBHBIX PETUCTPOB XPAaHEHHUS

23 Read/Write Multiple | 3anmuch HECKONBKHX PETUCTPOB M YTEHUE HECKOJIBKHX PETUCTPOB
Registers OJTHHM 3aIIPOCOM

Cnucok TaHHBIX, TOCTYMHBIX 10 MpoTokoiy Modbus, npuBenen B Tadiumax 1.19-1.25.

Tabnuma 1.19 - Hazrnauenue peructpoB Modbus. Madopmanus o mogudukanmu Y 3/]

Anpec Haznauenne Hoctyn

1 Koadduiment macirabupobanus TokoB: 1 B Moaudukarmu 50-500A; 10 B Bepcusix YTCHUE
1,0-10A, 8,4-84A. IlpumMeHsieTcst KO BCEM TOKOBBIM HACTPOMKAM U ITapaMeTpam

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

3 | Bepxuss rpaHMiia AMana3oHa HOMMHAJIbHBIX TOKOB, aMIephl / aMmmepsl X 10 YTCHUE

4 | Bepcus mporpammuoro obecriedenus (mpumep: v0.02 obo3HagaeTcs Kak 2) YTCHUE
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0—0,55MOm, 1 —1,1MOwMm

Anpec HazHnauenue Hoctyn
5 HomuHanpHBIN TOK ABUTATENs, amuepsl / ammnepbl X 10 YTeHHE/3aMuCh™*
6 MUHMMaJIEHO AOMYCTHMBINA TOK ABHUTATENs, % OT HOMHHAJIHHOTO YTeHHE/3amuch ™
7 [opor cpabatbiBaHuUs 3aIUTHI OT MEPErPy3KH, KPaTHOCTh TOKa YTeHHE/3auCh ™
8 [Topor oTKIIFOUYEHMS 110 IEPEKOCY TOKOB a3, %o YTCHUE/3aMUCh™*
9 Bpewmsi oTkioueHHs TpH ABYKPATHOW Neperpy3Kke, CeKyHIb YTeHNe/3amuch*
10 | 3agepkka BKIIOYCHUS, CEKYH]IBI YTeHHE/3aMuch*
11 ABTOMaTHYECKOE MOBTOPHOE BKIIOUEHUE: 1 - ma, 0 - HeT YTeHHE/3aucCh ™
12 | [IpoBepka nociegoBaTedbHOCTU (a3 nuTaromei cetu: 1 - aa, 0 - HeT YTeHHE/3auCh ™
13 Paspemenne ObicTpoAeHCTBYIOIIEH TOKOBOM 3amuThL: | - 1a, 0 - HeT YTeHHE/3amuCh ™
14 | Bpems peakituu 3aIlUTHl OT MEPETPYy3KH 110 TOKY, MIJLTACEKYHIBI. 3HAUYCHNE YTeHHE/3aMuch *
Bcerna kpatHo 10, mpu 3armmcu HEKpaTHBIX 3HAYSHHH MPOUCXOANT OKPYTIICHHE B
CTOPOHY YMEHBLICHUSI.
15 | Jlomyctumoe koJim4ecTBO 00opBaHHbBIX (a3, 0-3 YTeHUE/3amuCh™*
16 | Pa3pemenne 3amutsl mo Tepmonatauky PTC: 1 - ma, 0 - HeT YTeHHE/3aMUCh*
17 | Pa3pemnienne 3amuThl IO JATYHKY BIaXHOCTH: 1 - ma, 0 - HeT YTeHHE/3aMuch*
18 | Pa3pemenue 3amutsl o TepMoaatyuky PT100: 1 - ga, O - Her YTeHHE/3amuch ™
19 | [opor cpabatbiBanus 3amuThl 1o Tepmogatunky PT100, °C YTeHHE/3auCh ™
20 | Homyck Ha HampspkeHue nutarommx ¢asz: 0 - muayc 15 +10%, 1 - munyc 20 | ureHue/3anucp™
+15%, 2 - munyc 25 +20%, 3 - munayc 30 +25%
21 Paspemenne nukanueckor padboThl o Taiimepy: aa=1, Her=0 YTeHHE/3auch ™
22 | IIpogomKUTenbHOCTE PabOTHl ABUTATENs MPH paboTe B LUKIMYECKOM PEXKHUME, | UTCHHE/3aluch™
MUHYTBI
23 | [IpomomKHUTENLHOCT MIPOCTOS JIBUTATENS IPH Pa0OTe B IUKIUYECKOM PEXKHME, | YTCHHE/3amuch™
MUHYTHI
24 | Boibop ¢ynkuun Bxogal: 0 — Het, 1 — BHemHss aBapusil, 2 — myck YTeHHE/3anch ™
(ABYXIIPOBOHOE YIIPABJICHHE), 3 — MMyCK (TPEXIPOBOIHOE YIIPABJICHHUE),
4 — BparieHue BOepén
25 | Boibop ¢ynkuun Bxoga2: 0 — HeT, 1| — BHEIIHSS aBapHsi2, 2 — MMycK YTeHHEe/3anch ™
(mByXmpoBOAHOE ympasiieHHe), 3 — CTOI (TPEXIPOBOIHOE YIPABICHHUE),
4 — BpameHne Ha3aj, S — JaTYHK BIAXKHOCTH
26 | Beibop ¢yHKIME cri0BOro Beixoza: 0 - cTaHmapTHBIH, 1 - 3Be3/a, 2 - BpallleHHe | YTCHHE/3almuch™
BIEPEN
27 | Boibop ¢yHKUIMHN JOMOTHUTENBRHOTO BhixoAa: O - HeT, | - CUTHaIM3ausl aBapuy, | YTEHHE/3aruch™
2 - IpeayIpekIeHNe O IycKe, 3 - IpenaBapruiiHas CUTHAIA3aIms, 4 -
JTUCTAHIIMOHHO YIPABIISIEMBINA BBIXOI, 5 - TPEYTOBHUK, 6 - BpalleHne Ha3asl,
7 - ynpaBiieHHE paclenuTeseM
28 | 3amepxka MEPEKITIOUEHHS npu yHpaBJICHUH MEPEeKII0UEHUEM | YTEHHE/3anCh™
3BE31a-TPEYTOJIBHUK U PEBEPCOM, CEKYHIBI
29 | Pa3pemenne MuCTaHITMOHHOTO ypasieHus: 1 - na, 0 - HeT YTeHHE/3aMuCh*
30 | Bpewmst oTKJIIOUEHHS IPU IPEBBILICHUH JOMYCTUMOM pa3HOCTH TOKOB a3 YTeHHE/3aMuch ™
190 | KosdhdunumeHnt xoppekiyum MHHUMAIBHO Aomyctumoro Toka x10: munyc 20 - | yreHme/3amuch™®
+20
191 | Beibop nopora cpabaThIBaHUS 3AIMHUTHI 10 COMPOTUBICHUIO H30JISIIHH: YTeHHE/3aMuch *

*HacTpoiiku, 3anicanHble 0e3 mpeaBapruTeNbHOM 3auch KOAa AOCTyNa B perucTp 32, AEHCTBYIOT TOIBKO A0
BBIKJIFOUEHUS UTaHus. [Ipu clieayrolieM BKIIIOUCHUH YCTPOMCTBA OYAyT 3arpy KeHbl cTapblie HacTpoiiku. Kox
JIOCTYTIa COBMAJAET C KOJOM JUIsl U3MEHEHUS HACTPOEK yepe3 MeHIo. KoJl aBToMaTHUeCcKn CTHpaeTcs Mmocie
OTlepaliy 3aluCcH JaHHBIX.

26




Y3/]-11 Pykoeoocmeo no skcniyamayuu I'CIIK.468263.154 P2

Tab6muma 1.21 - Haznauenue peructpoB Modbus. Coctostane Y3/ u nurarens

Anpec Hasnauenue Hoctyn
31 JucranimonHoro ympasinenue neurarenem: 0 - crom, 1 - myck/BpailieHHE | YTEHHE/3aIlUCh
BIIepén, 2 - BpareHne Ha3aa

32 Ko goctyna njist coxpaHeHus] HACTPOESK B YHEPTrOHE3aBUCHUMOMN TaMsTH YTEeHNE/3aIIACh

33 Harpes aBurarens no TemioBoi Mojenu, % OT JOMYCTUMOrO HOMUHAJILHOTO YTCHHUEC

34 Kon tekymieti aBapuu. Ecnu aBapwuii Het - 0, eciii HECKOJIBKO - KO/ Hanbosee YTEHUE
CEpbE3HOM.

35 ®djrar BO3MOXKHOCTH aBTOMATHIECKOTO MIOBTOPHOTO ITycka: 1 - na, 0 - HeT YTCHUE

36 | Cocrosiaue Bxo0B (6ut 0 - BX0# 1, 6uT 1 - BX01 2) YTCHUE

37 Coctosinue BoIx0o10B (0uT 0 - CHI0BOH BBIXOJ, OUT 1 - JOMOTHUTEIBHBIN BBIXO/I, YTEeHHUE/3aUCH

our 15 - 0600mEHHOE COCTOSTHHE BRIXOJIOB: | - Harpy3ka BKItO4eHa, () -
Harpyska BBIKITIOYEHA), BOBMOXKHO 3aJJaHUE COCTOSHHUS JIOTT. BBIXO/Ia, €CITH ITO

paspemeHo

38 JlBurarens pabotaer: ga=1, Her=0 YTEHHUE

39 | Cocrosiaue Tepmoaatunka: 0-o0peIB, 1- HOpMa, 2-nieperpeB, 3-3aMbIKaHHE YTEHHE

40 | CoctosiHne naTamka BiIakHOCTH: 0-00pwIB, 1- HOpMa, 2-Bona YTCHUE

41 Temneparypa npuratens no gatauky PT100, °C. -99 - 3ambikanue, 999 - oOpsiB YTCHHE

42 Toxk ¢a3sl A, ammepsl / amnepst X 10 YTCHUE

43 Toxk ¢a3el B, amneps / ammepst x 10 YTCHUE

44 | Toxk ¢asel C, amnepsl / amnepsl X 10 YTCHUE

45 Hampsoxenue ¢daspl A, BOJBTHI YTCHUE

46 | Hanpspkenue dha3pl B, BOTBTHI YTCHUE

47 | Hanpsbxenue ¢asbl C, BOTBTHI YTCHUE

48 Texymiee Bpems B dhopmate UNIX, Gaiiter 0 u 1 YTCHHE/3aMUCh *
49 | Texymee Bpemsi, 6aiTh1 2 11 3 YTCHHE/3aMUCh *

*3anuck OJIOKHPYETCS, €CJIM MPEBAPUTENHHO HE 3aicaH KO/ I0CTyma B peructp 32.
Tabnuma 1.22 - Haznauenue peructpoB Modbus. [IpoTokon aBapuii

Anpec Haznagyenue Hoctyn
50 AapusiO - xon; 3anuch 0 - OYMCTKA IPOTOKOJIA YTEHHE/3aIUCh *
51 Asapus0 - Bpemst, 6aiiTsl 0 1 1; 3amuck 0 - ouncTKa MPOTOKOJIA YTEeHHUE/3amuch*
52 ABapus( - Bpems, 6aiiTe! 2 u 3; 3anmck () - 09uCTKa MPOTOKOJIA YTCHHE/3aMUCh *
53 ABapusi0 - Tok ¢a3sl A B MOMEHT cpaOaThIBaHHUs 3aIlIMThI, aMIIEPhl / aMIIepPhbl | YTCHHE/3aMMNCh*
x10, neiicTByromee 3HaUeHue; 3aMuch 0 - OUKMCTKA MPOTOKOJIA
54 ABapus0 - Tox ¢as3sl B B MOMeHT cpabaThiBaHUS 3allUTHI, aMIIEPbl / aMIIepbl | YTEHHUE/3amuch*
x10, neficTByroIee 3HaUeHHE; 3amnch () - 0O9MCTKA MPOTOKOJIA
55 ABapusi0 - Tok ¢a3zpl C B MOMEHT cpabaThIBaHUS 3allMThI, aMIIEpPhl / aMIIEpPhl | YTCHHE/3aMUCh*
x10, neiicTByromee 3Ha4eHue; 3aMuch 0 - OUKMCTKA MPOTOKOJIA
56 ABapus( - Hanpsbkenue ¢assl A B MOMEHT cpaOaThIBaHHS 3alllUTHI, BOJIBTHI, | YTEHHUE/3AMUCH™*
JeficTByIONIee 3HadeHne; 3auch O - 0OUMCTKa IPOTOKONIA
57 ABapusi0 - HanpspkeHue ¢asbl B B MOMEHT cpa0OaThIBaHUs 3allUThI, BOJIBTHI, | YTCHHE/3aMUCH™*
JelicTBylolIee 3HaueHne; 3anuch 0 - 0OUMCTKa MPOTOKOIIA
58 ABapus( - nHanpsoxenue ¢assl C B MOMEHT cpaOaThIBaHMs 3alIUTHI, BOJIBTHI, | YTEHUE/3AMUCH™*
JefcTBYIONIee 3HadeHne; 3amuch O - 0OUMCTKa IPOTOKONIA
59-67 | ABapusl YTCHHE/3aMUCh *
68-76 | ABapus2 YTCHHE/3aMuUCh *
77-85 | ABapusa3 YTCHHE/3aMuCh *
86-94 | ABapusd YTCHHE/3aMuCh *
95-103 | ABapus5 YTCHHE/3aMUCh *
104-112 | ABapus6 YTCHHE/3aMUCh *
113-121 | ABapusa? YTEHHUE/3aMUch *
122-130 | ABapus8 YTEHHUE/3aMuch *
131-139 | ABapusa9 YTCHHE/3aMUCh *

*3anuck OJIOKUPYETCS, €CJIM MPEBAPUTENHHO HE 3aMcaH KO/ I0CTyma B peructp 32.
27



I'CIIK.468263.154 PO

Ta6muna 1.23 - Hasnauenue peructpo Modbus. [IpoTokon paGotel qurarens™

V3J[-11 Pykosoocmeo no sxcniyamayuu

Anpec Haznauenue Hoctyn
140 Co0witre( - kox (1 - ocTaHOBKa, 2 - MycK); 3anmuch () - 09nCcTKa MPOTOKOJIA YTeHHE/3aMuch**
141 CoObitue( - Bpems, Oaiitel 0 1 1; 3anuck 0 - 0UMCTKA IPOTOKOTIA YyTeHue/3anuce**
142 CoObiTue( - Bpems, Oaiitel 2 1 3; 3anuch 0 - OUMCTKA IPOTOKOTIA YyTeHue/3anuce**
143-145 | CobbiTnel YyTeHue/3anuce**
146-148 | CobObiTne2 YyTeHue/3anmuce**
149-151 | CobbiTHe3 YyTeHue/3anmuch**
152-154 | CobbiTHe4 YTeHHE/3amuch ™ *
155-157 | CoObiTneS YyTeHue/3anuce**
158-160 | CobObITHE6 YyTeHue/3anmuce**
161-163 | CoObiTne? YyTeHue/3amuce**
164-166 | CobbiTned YyTeHue/3anuce**
167-169 | CobbiTne9 YyTeHue/3anuce**
170 HapaboTka geuratens, gacel; 3anuck 0 - copoc cuérunka HapaOOTKH yTeHue/3amuce**
171 KommgectBo myckoB asuratens, 6aitel 0 u 1; 3amuck 0 - copoc cuérumka YTeHUe/3amuch* *
MTyCKOB
172 KonmuecTBo myckoB aBuratens, 0aitet 2 u 3; 3amuck 0 - cOpoc cuéranka YTEHHE/3aMmUCh **
YCKOB
173 ®jraru cpabaThIBaHUS 3aITUAT YTCHUE
out 0 — TOKOBas 3ammura, OsicTponeticTByromas (AB 30)
out 1 — TokoBas 3amura, cpegHeOpicTpoaeiicTByomas (AB 31)
OuT 2 — TOKOBas 3aIIuTa, TEIUIOBast Moaeib (AB 32)
OuT 3 — TOKOBas 3aIIUTa, X0JI0CcTON X0 1 00phIB (haz (AB 20)
out 4 — TokoBas 3auuTa, nepekoc daz (AB 10)
OUT 5 — KOHTPOJIb HanpsbKeHUH nuTatomel cetd (AB 50)
out 6 — xoHTpOoh H3oJsun (AB 40)
OouT 7 — HEeBepHas mocaeaoBaTenbHOCTh a3 (AB 51)
out 8 — neperpes 1o gatunky PTC (AB 62)
OuT 9 — maTyuk BIAXHOCTH, BoAa (AB 72)
out 10 — o6peIB natanka PT100 (AB 63)
out 11 — 3ambikanue natauka PT100 (AB 64)
out 12 — neperpes no natunky PT100 (AB 65)
out 13 — tepmomaruuk PTC, 3ambikanue (AB 61)
out 14 — tepmonatuuk PTC, o6priB (AB 60)
out 15 — maTumk BnaxkHoctH, o0peiB (AB 70)
174 ®jraru cpabaThIBaHUS 3aITAT YTCHUE
out 0 — BHemH:A aBapus Bxox 1 (AB 81)
out 1 — BHemHss aBapus Bxox 2 (AB 82)
180  |CoObiTne( - MakcuMalibHasi aMIUTUTYAa TOKa IPH ITycKe, aMmIiepbl /amneps x 10 YTCHUE
181 |CobGriTHe] - MakcuManbHasl aMIUTHTYAA TOKA TIPH IyCKe, aMITephl /aMiiepsl X 10 YTCHUE
182  |CobOpiTHe2 - MakcuMaibHasl aMIUTHUTYAA TOKA MIPH IyCKe, aMITephl /aMiiepsl X 10 YTCHUE
183  |CobGriTHe3 - MakcuMaibHasl aMIUTHTYAA TOKA MIPH IyCKe, aMITephl /aMiiepsl X 10 YTCHUE
184  |CoObiTHe4 - MakcuMalibHasi aMIUTUTYAa TOKa PH ITycKe, aMmIiepbl /amneps x 10 YTCHUE
185  |CoObiTHeS - MakcuMalibHasi aMIUTUTYAa TOKa IPH ITycKe, aMmIiepbl /amneps X 10 YTCHUE
186  |CoOpITHE6 - MakcuMaIbHasl aMIUTHTYAA TOKA IIPH ITyCKe, aMITephl /aMiiepsl X 10 YTCHUE
187  |CobGriTHe7 - MakcuMaibHasl aMIUITHTYAA TOKA MIPH IyCKe, aMITephl /aMiiepsl X 10 YTCHUE
188  |CoOpITHe8 - MakcuMaibHasl aMIUTHTYAA TOKA IIPH IyCKe, aMITephl /aMiiepsl X 10 YTCHUE
189  |CoObiTneY - MakcuMalibHasi aMIUTUTYAa TOKa IPH ITycKe, aMmIepbl /amneps X 10 YTCHUE

* B mpoTokoie pukcupyercs paktuyueckas paboTa IBUTATENS 1O TAHHBIM TOKOBBIX JaTYHKOB.

**3amuch OJOKUPYETCs, €CIIM MPEBApUTENBFHO HE 3alKuCcaH KOJ I0CTyna B peructp 32.
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Tabnuua 1.24 - Haznauenue peructpoB Modbus. ITyckoBas xapakTepucTuka u o0acTb padbounx
PEKMMOB TBUTATEIIS

I'CIIK.468263.154 PO

Anpec Haznauenwne Hoctym

199 |CocrostHue aBTOHACTPOMKU: O - HE BBIMOJIHACTCS, 1 - BBINONHSIETCS, 2 - 3aBEpIICHA. gyreHue/

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

0 - lanHbIX HET, 65535 - n3Mepenue 3aBepuieHo. Bo BpeMst aBTOHACTpOMKH -

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

3aBepireHa Ha 0%, 65535 - aBronacTpoiika 3aBepuieHa Ha 100%.
201 |Bpems 3anucu MyCKOBOM XapakTepUCTUKH, 0aiThl 0 1 1 YTCHUE
202 |Bpewms 3anucH IyCKOBOM XapaKTEPUCTUKH, OalThl 2 1 3 YTCHUE
203 |HoMuHanmbHBIM TOK JBUraTessl IPU KOTOPOM ObLIA 3alMcaHa XapaKTepPUCTHKA, YTeHHE

amnepsl / ammepsl X 10
204 |MHIuKaTop MOTHOTHI 3aITMCAHHBIX JaHHBIX, OT 0 10 65535; 0 - JlanHbIX HeT, 65535 YTEHHE

- 3allMCaHHasl XapakTepUCcTHKa Oblla M3MepeHa MOTHOCTHIO
205 | AnuTenbHOCTH HEMPEPBIBHOTO MpoTekanus Toka meHee 0,1*1u; eaununa -10 mc. YTCHUE
206 | InutenbHOCTH HEMpephIBHOTO NMpoTeKaHus Toka MeHee 0,2*[1; exuamma -10 Mmc. YTCHHC
207 | lnmutenbHOCTh HempephIBHOTO MpoTekaHus Toka MeHee 0,3*[H; exuamma -10 Mmc. YTCHHE
208 | AnuTenbHOCTH HEMPEPBIBHOTO MpoTeKanus Toka MeHee 0,4*1u; eaununa -10 mc. YTCHUE
209 | AnuTenbHOCTH HEMPEPHIBHOTO MpoTeKanus Toka meHee 0,5%*Iu; eaununa -10 mc. YTCHUE
210 | AnuTenbHOCTH HEMPEPHIBHOTO MpoTeKanus Toka MmeHee 0,6*1u; egununa -10 mc. YTCHUE
211 | /InuTenbHOCTh HEMpephIBHOTO NMpoTeKaHus Toka MeHee 0,7*1H; exuamma -10 Mmc. YTCHHE
212 | InmuTenbHOCTh HeMpephIBHOTO NMpoTeKaHus Toka MeHee 0,8*H; exuamma -10 Mmc. YTCHHE
213 | AnuTenbHOCTh HEMPEPHIBHOTO MpoTeKanus Toka MeHee 0,9%*1u; eaununa -10 mc. YTCHUE
214 | AnuTenbHOCTH HEMPEPBIBHOTO MpOoTeKaHus Toka MmeHee 1,0*1n; eaunuima -10 mc. YTCHUE
215 | lnutenbHOCTh HEMpPEepBIBHOTO MpoTeKaHus Toka 6onee 1,0*IH; enuanma -10 mc. YTCHHE
216 | lnmuTenbHOCTH HEMPEPBIBHOTO MpOoTeKaHus Toka 6onee 1,12*[H; emuauta -10 Mmc. YTCHHE
217 | JnuTenbHOCTh HEMPEepBIBHOTO MPOTEeKaHus Toka 6onee 1,26*[H; emuanta -10 mc. YTCHHE
218 | AnuTenbHOCTH HEMPEPBIBHOTO MpoTeKanus Toka Oonee 1,41*1H; equanna -10 mc. YTCHUE
219 | AnuTenbHOCTH HEMPEPHIBHOTO MpOoTeKaHus Toka Oonee 1,58*1H; equnnna -10 mc. YTCHUE
220 | lnmuTenbHOCTh HEMPEepPBIBHOTO MPOTEeKaHus Toka 6onee 1,77*[H; emuauta -10 Mmc. YTCHHC
221 | ImuTenbHOCTh HEMPEepBIBHOTO MpOoTeKaHus Toka 6onee 1,98*1H; emuauta -10 mc. YTCHHE
222 | JnuTenbHOCTh HEMPEPBIBHOTO MPOTEeKaHus ToKa 6onee 2,22*[H; enquauta -10 Mmc. YTCHHE
223 | AnuTenbHOCTH HEMPEPHIBHOTO MpOTeKaHus Toka Oonee 2,49*1n; eqununna -10 mc. YTCHUE
224 | AnuTenbHOCTh HEMPEPHIBHOTO MPOTeKaHus Toka Oomnee 2,79*1H; eqununna -10 mc. YTCHUE
225 | lnmuTenbHOCTh HEMpephIBHOTO MpoTeKaHus Toka 6onee 3,13*[H; equauta -10 Mc. YTCHHE
226 | lmuTenbHOCTH HEMPEpPBIBHOTO MPOTEeKaHus Toka 6onee 3,51 *[H; equanta -10 mc. YTCHHE
227 | AnuTenbHOCTh HEMPEPBIBHOTO MpOTeKaHus Toka Oomnee 3,94*1H; eqununna -10 mc. YTCHUE
228 | AnuTenbHOCTH HEMPEPHIBHOTO MpoTeKaHus Toka Oomnee 4,41*1n; equnnna -10 mc. YTCHUE
229 | AnuTenbHOCTH HEMPEPHIBHOTO MpOTeKaHus Toka Oomnee 4,95*1H; eqununna -10 mc. YTCHUE
230 | lnmuTenbHOCTh HEMPEePBIBHOTO MPOTEKaHUs ToOKa 6onee 5,54*[H; enquauta -10 mc. YTCHHE
231 | lnuTenbHOCTh HEMpPEephIBHOTO MPOTEKaHuUs ToKa 6onee 6,22*[H; equauta -10 Mmc. YTCHHE
232 | AnuTenbHOCTH HEMPEPBIBHOTO MPOTeKaHus Toka Oonee 6,97*1H; equnnna -10 mc. YTCHUE
233 | AnuTenbHOCTH HEMPEPHIBHOTO MpOoTeKaHus Toka Oonee 7,81*1H; equnnna -10 mc. YTCHUE
234 | AnuTenbHOCTH HEMPEPHIBHOTO MPOTeKaHus Toka Oomnee 8,75*1H; equnnna -10 mc. YTCHUE
235 | lnmuTenbHOCTh HEMpephIBHOTO MpOTeKaHus Toka 6onee 9,81 *[H; emuanta -10 mc. YTCHHE
236 | lnutenbHOCTH HempephIBHOTO MpoTekanus Toka 6onee 11,00*11; equamma -10 Mmc. YTCHHE

*3amuch OIOKUpPYyeTCs, €CIU MPEeIBapUTEIbHO HE 3alMCaH KO JOCTyIa B peructp 32.
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Tabmuua 1.25 - Hasnauenwe peructpoB Modbus. OcmwiiorpamMmma MOCIEIHETO aBapHIHOTO
OTKJIIOYCHUS IBUTATEIS ™

Anpec Hasnauenue Hoctyn
301 Bpems okoHuaHus 3amucu ocuuutorpaMmel, 6aiTel 0 u 1; 3amuce 0 - ouncTka YTEHUE
MTPOTOKOJTI
302 BpeMmst okoHYaHMS 3aITMCH OCIIIIIIOTPaMMBI, 0aiTel 2 1 3; 3amuck 0 - ouncTka YTCHUE
MTPOTOKOJIA
303 Kon aBapun, K KOTOpOH OTHOCUTCSL COXpaHEHHAs! B NaMSITH OCHMJIOTpaMMa. YTEHHE
304 KoadduireHt TOkoB, amnep Ha eAUHHUITY X 256 YTCHUE
305 KoahdunueHt HanpsHKeHHA, BOJLT Ha SAMHULLY X 256 YTCHUE
306-369 | Orcuérhl Toka da3er A** YTCHUE
370-433 | Orcuérthl Toka da3el B** YTCHUE
434-499 | Orcuétsl ToKa dazpr C** YTEHUE
498-561 | OrcuéTel HanpspKeHUS dazpr A** YTCHUE
562-625 | OrcuéTsl HanpspKeHUS da3pl B** YTCHUE
626-689 | Orcuérhl HanpsbKeHus Ga3pl C** YTCHUE

* OcruutorpaMMbl (PUKCUPYIOTCS IJ1s1 aBapui, CBI3aHHBIX C OTKJIOHEHHEM OT HOPMBI HaNpsKEeHUI
ceTH 1 (a3HbIX TOKOB, a TAKXKE JUIS BHEITHUX aBapuil.

** Yacrora auckperuzanuu 2,4 kl'1, 6oipiieMy agpecy perucTpa COOTBETCTBYET Ooliee MO3JAHUM
MOMEHT BPEMEHU.

1.5 MapkupoBka u ImIoMONUpPOBaHHE

1.5.1

Ha nuneBoit moBEpXHOCTH KOPILYyCa HAHECEHBI:

YCIIOBHOE 0003HAUCHUE H3CITUS;

YCIOBHOE 0003HAUCHHE MHIMKATOPOB M OPTaHOB YIIPABJICHHUS,
HyMepalus ¥ yCIOBHOE 0003HAaYEHNE BBIBOJIOB PA3bEMOB;
TOBAPHBIN 3HAK (PUPMBI-U3TOTOBUTEIS.

1.5.2 Ha HmxHel cTopoHe KopIyca ObITh HAaHECEHBI:

1.53
1.54

30

HauMEHOBaHWEe W (WiH) 0003HAUYEHHWE HHU3KOBOJBTHOTO O0OpymOBaHMs (THII, Mapka,
MOJIETIB);

OCHOBHBIE ITapaMeTphl U XapaKTEPUCTUKH U3AEUs, BIUAIOIINE HA er0 0€30aCHOCTh;
HAaUMEHOBAHHE U TOBAPHBIN 3HAK U3TOTOBUTEIIS;

HaUMEHOBAHME CTPAHBbI, i€ U3TOTOBJIEHO HU3KOBOJILTHOE 000PYAOBAHNUE;

MOPSITKOBBIN HOMED U3/ICTIHS;

MECSII ¥ TOJ1 BBIITYCKa,

HaMpsDKEHUE MTUTAHMS, YacTOTa MUTAIOIIEH CeTH U OoTpebisieMast MOITHOCTb;

€IMHBII 3HAaK OOpalleHHus NPOAYKIMH Ha PBIHKE TOCYJapCTB-WwICHOB TaMOKEHHOTO
COI034;

CalT MpeAnpusTUS U3TOTOBUTEIIS.

MapkupoBKa yCTOHYMBA K BJIare U CIUPTO-OCH3MHOBOM CMECH.

[TnomOupoBaHue OCYIIECTBIAETCS IO OOKOBBIM MOBEPXHOCTSIM KOpITyCa.
[T1oMOMpOBOYHBIE HAKIIEHKH BBIMOJHEHBI M3 CHEIHAIBHOTO MarepHalia, MCKIIOYAoIero
IIOBTOPHOE MPUKJICUBAHUE.
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1.6 VYmakoBka

1.6.1 W3nenus momemaroTcs B 4€XO0J U3 MOJIMMEPHON IIJIEHKH, a 3aT€M yIaKOBBIBAIOTCS B UH]U-
BUIyaJIbHYIO TPAHCIOPTHYIO Tapy.

1.6.2 Ecnu umeroTcs 3a30pbl MKy H3/AETHEM U YIAaKOBKOW, CIIOCOOCTBYIOIINE CMELICHUIO U3-
JIeNUsl IPU TPAHCIIOPTHPOBKE, TO U3/IEJINE C COOTBETCTBYIONIEH CTOPOHBI IPOKJIAAbIBAECTCS
ro()pOKapTOHOM HJIM TEHOIJIACTOM ISl yCTPAHEHUS 3TUX 3a30POB.

1.6.3 Ilpu HEOOXOIUMOCTH U3MICTUS B MHIUBUIYATbHOM TPAHCIIOPTHON Tape YIaKOBBIBAIOTCS B
TPYIIIOBYIO TPAHCIIOPTHYIO TApy.

1.6.4 DOxkcrutyaranmoHHasi JOKYMEHTAIMS TOMEIIAETCS B YEXO0JI U3 TTOJIMMEPHOM TJIIEHKH U YKJIa-
JBIBAETCA B TPAHCIIOPTHYIO Tapy COBMECTHO C U3EIUSAMU.

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

1.6.6 Ha xaxnyro MHAUBUAYAJIbHYIO TPAHCIIOPTHYIO Tapy HAHECEHBI:
&  HaAaMMCHOBAHHEC U3TOTOBUTECIIA U €TI0 TOBapHBIﬁ 3HaK;
" HauMEHOBaHUE M 0003HAYEHUE HU3KOBOJIHTHOTO 00OPYIOBAHHUSL.

1.6.7 Ha xaxpn0e MECTO TPaHCIIOPTHOM Tapbl HAKJIEUBAETCS YIAKOBOYHBIN JIMCT, COJEPKAIIMMI
CIIEYIOIINE CBEICHMUS:
® HAMMEHOBAaHMUE U KOOPAMHATHI IPEANPUATUI-U3TOTOBUTEILS;
® HauMEHOBaHHE MOTPEOUTENS;
" HauMEHOBaHHE U 0003HAYEHHE HU3KOBOJIBTHOTO 000PYIOBAHHUS;
" KOJMYECTBO YIIAKOBAHHBIX COCTABHBIX YaCTEH;
® ATy YyIAKOBKU;
=  (paMunus nMIA, OTBETCTBEHHOI'O 32 YIAKOBKY.

1.6.8 Tlepen ynmakoBKO¥ HEOOXOIUMO IPOBEPUTH KOMILIEKTHOCTb.
1.6.9 Ilpu pacmakoBbIBAHHMH HEOOXOIUMO COXPAHATh TPAHCIOPTHYIO Tapy sl IOBTOPHOTO HC-
NI0JIb30BaHUS NIPU XPaHEHUH U3AEIIHSL.

2  Hcnonp30BaHUE IO HA3HAYEHHIO

2.1 OkcIulyaTalMOHHBIE OIPAaHUYEHHUS

B Bo3ayxe He NOMKHO OBITH KHCIOTHBIX, LIEJIOYHBIX M APYTMX arpecCHBHBIX NpUMeced U
TOKOIIPOBOAIIEH IIBLIN.

B Tabmume 2.1 mpuBeneHBI MapaMeTphl SKCIUTyaTallud W3AENus, HECOOMIONEHUE KOTOPBIX
MOXET MPUBECTH K BBIXOAY U3JICIUS U3 CTPOSL.

Tabnuma 2.1 - DkcruryaTaiiOHHbIE OTpaHHYCHHS

HaunmeHnoBanue napamerpa 3HayeHue
Hamnpspxenue nuTanus u3aenus 85-265 B
MakcumanbHO JOMyCTUMOE HaNPSHKEHUE TIEPEMEHHOI0 TOKa Ha KieMMax 380 B
penerHbpIX BBIX00B (34-36, 40-42)
MakcuMaIbHO JOITYCTUMBIHA IMEPEMEHHBIA TOK MEX Ay KiemMamu 34-36, 40-42 10 A
HomycTtuMas OTHOCHUTENbHAS BIAXXHOCTh BO3lyXa He 6omee 90% 6e3

KOHJICHCAITUHI

Juana3oH pabo4ux Temmeparyp Munyc 40 °C - mmoc 55 °C

2.2 MoHTax yCTpOMCTBa, BBEJCHHUE B IKCILTYaTAIHIO.
BHUMAHMUME! BCE PABOTHBI 110 YCTAHOBKE U HOJAKJ/IIOYEHUIO U3JAEJIUA
JOJKHBI OCYIECTBJIATBCA B OBECTOYEHHOM HIKA®Y.
BBog ycrpoiicTBa B paboTy NPOU3BOAMUTCS CIEAYIOIIMM 00pa3oM:

1. TIpousBecTu BHEmHUH ocMOTp u3aenus. Kopryc u3aenust 10keH ObITh CyXUM U YHCTBIM, HE
JIOJDKEH UMETh ITOBPEXKACHHN.

31



I'CIIK.468263.154 PO V3J[-11 Pykosoocmeo no sxcniyamayuu

2. 3akpenuTh YCTpPOHCTBO, ycraHOBHB ero Ha DIN-peiiky 1100 Ha MOHTaXHYIO TMaHENb.
YCTpoiCTBO JOKHO OBITH YCTAHOBJIEHO TaKUM 00pa3oM, YTOOBI MCKIIOYUTH BO3MOXKHOCTb
MonaJaHusi Ha HEroO BJIArd U rpsizu.

3. IlpousBecTH NOAKIIOYEHUE YCTPOMCTBA B COOTBETCTBUU C MECTHOM CXEMOHW BKIIIOUCHUS.
JlaT4uKu TOKA MOJICOEAUHUTD COTIIACHO CXEMBI Ha pUCYHKe 14.

Pucynoxk 14 - IlonkimtoueHue 1aT4MKOB TOKA

IIpn HexBaTKe IJIMHBI IUTAaTHBIX BBIBOJIOB JATYMKOB TOKAa MX MOXKHO YUIMHUTH 10 1,5 M
MPOBOJAMH C XKHJIAMH PaBHOM AMUHBI U cedeHus. CONpoTHBIICHHE Kax 101 kuiibl — He Oonee 1 Om.
He nomyckaercs mpokiazka IMPOBOJOB OT JaTYUKOB K YCTPOMCTBY COBMECTHO (IIapajljIeNIbHO) C
CWJIOBBIMM IIPOBOJAMU WM TPOBOJAMH, YEPE3 KOTOpBIE IPOTEKAIOT BBICOKOYACTOTHBIE WM
UMITYJIbCHBIE TOKH.

4. TlpousBecTH OCMOTpP DJECKTPUUYECKHX COCAMHEHHU. BBIBOABI pazbEMOB JTOJLKHBI HAIEXKHO
(bUKCUpPOBaTh MOAXOIAIINE K U3eNuIo mpoBoja. HeoOxoaumo yOeanuThes, 4TO BCe AJIEMEHTHI
CXEMBbI MTPaBUIIbHO MOJKIIFOUYEHBI U HAJAEKHO 3aKPETICHBI.

5. BxmouuTs nuranue ycTpoincTsa. llepBoHauanpHyr0 HAaCTPOMKY YCTPOMCTBA PEKOMEHIYETCs
MIPOU3BOAUTH IPU OTKIIFOUEHHOMN HarpyskKe.

6. Hactpouth BXOABI M BBIXOABI YCTPOMCTBA B COOTBETCTBHM C TpeOyeMbIMU (YHKIUSAMU U
HCTIOJIb3yEMOM CXEMOM BKITIOUCHMUSI.

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

8. VYcranoButh TpeOyemble TMapaMeTphbl 3allUThl B COOTBETCTBHM pa3AeiioM 1.4 HACTOSIIETro
pykoBojicTBa. B 00s3arensHOM TOpsIKE CleAyeT 3aaTh HOMHHAIBHBIM TOK JBUTATEIIS.
OcranpHble MapaMeTpbl U3MEHSIIOTCS MPU HEOOXOAUMOCTH.

9. Ilpu HEOOXOOUMOCTH, YTOYHUTH YCTAHOBJICHHBIC MapaMeTphl 3alllUT, UCTONB3Yys (YHKITUIO
ABTOMATU3UPOBAHHON HACTPOMKH.

2.3 CseneHust 00 OTpaHUYCHUSAX B UCTIOIb30BAHUHN TEXHUYECKOTO CPEICTBA

Ceenenust 00 OrpaHMYCHHUSX B HCIOJIB30BAHHHM TEXHHYECKOTO CPEACTBA C YYETOM €ro
npeaHa3HauYeHUs 1711 pabOThI B )KUJIBIX, KOMMEPUYECKUX U MPOU3BOACTBEHHBIX 30HaX: 000pYyI0BaHUE
IpefHa3HaueHO sl paboThl B MPOM3BOJACTBEHHBIX 30HAX 0O€3 BO3JCHCTBUS BPEAHBIX M ONACHBIX
MIPOM3BOJICTBEHHBIX (hakTopoB. TexHmdyeckoe cpeacTBo He ObIToBOro HazHaueHus. OOGopynoBaHue
IpeHAa3HAuCHO JUIS SKCIUTyaTaiy 6€3 HOCTOSHHOTO MPUCYTCTBUS 00CTY KUBAIOIETO MIEpCOHAIA.

2.4 Tlopsaok paboThI C yCTPONCTBOM U TIpaBuiIa 0€30MacHON IKCILTyaTaIliu

Ilocne HACTpPOMKH, P OTCYTCTBMM aBAapUMHBIX CUTyallMi, BMELIATEIILCTBO IIEPCOHAA HE
TpedyeTcs, yCTPOHCTBO HE UMEET KaKuX-TM00 PyHKIUI OMepaTUBHOTO YIIPaBJICHUSI.

HlcToOuYHUKOM OMAaCHOCTH TpU paboTe M3AETUI SBISIOTCS TOKOBEMYIIHE ILIETH, HAXOISIIUEeCs
noa HanpspkerneMm 220 B u 380 B. Ilpu ucnonb3oBanuu n3nenus HEOOXOIUMO PYKOBOJICTBOBATHCS
JAHHBIM JTOKYMEHTOM, a Tak»Ke JOKYMEHTOM ‘“‘MexxoTpacieBsie MpaBuiia 1o oxpaHe Tpyaa (mpaBuia
0€30MacHOCTH) MPH IKCILTyaTaIH JIEKTPOYyCTAaHOBOK .
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3amnpemaercss CaMOCTOATENbHO BCKpBIBAaTh yCTPOWCTBO — BHYTPHM HET JeTaleH,
00CITy’)KHBaEMBbIX M1OJIb30BATEIIEM.

2.5 Texuuueckoe 00CTyKUBaHUE

TexHuueckoe 0OCTyKMBaHHE NPOBOJUTCS B COOTBETCTBUHM C TpapUKOM IUIAHOBO-
NpeaynpeauTeabHbIX padoT dKCILTyaTHpyomeil opranu3anuy. Bee paGoThl 10JIKHBI IPOBOJUTHCS Ha
00ecToueHHOM 000pYIOBaHUH.

[TpousBectu BHemHui ocMoTp m3aenus. IIpn HEOOXOAMMOCTH OYUCTUTH KOPIYC U3AEIUS OT
3arpsAA3HEHUN C TIOMOLIBIO BJIAKHOM BETOIIM CMOYEHHOM BOAOW. IIpuMeHeHHMe arpecCUBHBIX
KHUAKOCTEH He pomyckaerca. IIpoBepuTh Han€XHOCTb NPHUCOEAMHEHHS IPOBOJOB K KJIEMMAaM
ycrpoiicTBa. [IpoBepuTh OTCYTCTBHE OOPHIBOB MM MOBPEXKICHHIA TPOBOJIOB.

[Ipu oOHapyKeHWH HEUCIPABHOCTH YCTPOMCTBA HE YKa3aHHOTO B I.2.5 IS TMOJy4YCHUS
peKOMEHAALNN 10 JaJbHEHIINM JAEUCTBUAM CIEAYET CBA3ATbCS C MPEINPHUITHEM H3TOTOBUTEIEM.
PaboTbl 1O JNEMOHTaXy H3Jenus MPOBOJUTH HA OOECTOYEHHOM OOOPYAOBAaHHM, PYKOBOJCTBYSCh
JAHHBIM JIOKYMEHTOM, a TaKKe€ JOKyMEHTOM ‘“‘MeskoTpacieBble IpaBuiia 10 OXpaHe Tpyna (mpasuia
0€30MacHOCTH ) TP IKCILTyaTaIlMH 3JIEKTPOYCTaHOBOK .

2.6 llepedyeHb BOBMOXKHBIX HEUCIIPABHOCTEU
[lepeyeHb BO3MOXKHBIX HEUCTIPABHOCTEH MpUBE/IeH B Tabmuie 2.2.

Tabnuua 2.2 - Bo3aMO)XHbIE HEHCTIPABHOCTH YCTPOMCTBA U METO/IbI YCTPAHEHUS

Onucanue Bo3MoxHas npuunHa Ycrpanenue

WHaukaTopsl HE CBETATCS Ha ycrpoiicTBo He mogaHo ITongate HanMpsbKEHUE TTUTAHMS
HaTpsDKEHUE TUTAHUSI

Bo Bpemst TecTa MHIMKAIINY HE [Tnata vHAMKAIUHA HEUCITPaBHA Tpebyetcst peMOHT Ha Qupme-

CBETATCS KAaKHE-TN00 WHMKATOPBI W3TOTOBUTEIE

WJIM CETMEHTBI JUCTIICS

Her cBs13u o mocnenoBatensHomy | 1. Hapymeno npoBoHOE 1. BoccTaHOBUTH COCTUHEHIE

uHTEpdEicy MTOACOCTUHEHUE
2. HecooTBeTcTBHE TapaMeTPOB 2. BricTaBUTH OJMHAKOBEIE
CBSI3U U3JICIUS U napameTpbl

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

V3] H3rOTOBUTEIIC
IIpu ucnpaBHBIX AaTYUKAX U 1. [Tnoxoit KOHTakKT B KJIeMMHBIX | [IoATSHYTH KOHTAKTHI
BiIaxHOCTH U Temneparypsl (PTC) | 3axumax
cpabaThIBAIOT 3AIIUTHI TI0 2. ObopBaH Kadeb, UAYITUH OT [IpoBepHUTh U BOCCTAaHOBUTH
HEUCIIPaBHOCTH JATYUKOB KOpITyca IBUTATeNs K muHe «N» KOHTaKT

unu «PE» mim obopBana mmuHa

«PE»
[Ipu ucnpaBHOM HaT4YnKe 1. HapymeHo npoBoaHoe 1. ITpoBepuTh NPaBUIBLHOCTh
temrrepatypsl PT100 mokazanms MOJICOEAMHEHNE MOKJIIOUYEHUS, IETIOCTHOCTh U
V3]l HE COOTBETCTBYIOT 2. HeucnpaBuocts Bxona PT100 OJIMHAKOBOCTb MPOBOJIHUKOB.
JIeHCTBUTEIBHOCTH 2. TpeOyercst pemont Y3/l Ha

(hUpMe-M3roTOBUTENE

3  Xpanenue

XpaHeHue U3IeIHs T0JKHO OCYLIECTBIATHCS B TPAHCIIOPTHOM Tape.
XpaHeHUE JOJKHO OCYHIECTBIISTHCS B CAEAYIOMINX YCIOBUSIX:

- B OTaIlJIMBAaEMBbIX MOMEILEHUSAX IpHU TemmepaType Bozayxa oT 5 1o 40 °C u oTHOCHUTENbHON
BaskaoctH 10 80 % 0e3 KoHACHCAIlUH BJIary;

- B HEOTAIUIMBAEMbIX MOMEIIEHUAX NpU TeMmmeparype Bozayxa oT Munyc 30 no mmroc 50° C u
OTHOCUTENBHOH BIAXKHOCTH 10 95 % 0e3 KoHIeHCcallMH BJIarH.
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B Bo3gyxe He MOMKHO OBITh KHCIOTHBIX, IIETOYHBIX M JPYTHX arpecCUBHBIX NpHUMeEced H
TOKOMPOBOIAIICH MbUIH.

4  TpaHCnOpTUpPOBaHHE

VYnakoBaHHbBIE U3JENHs JOMYCKAaeTCs TPAaHCHOPTUPOBAaTh B 3aKPBITBIX TPAHCIOPTHBIX
CpPEIICTBAX B COOTBETCTBUU C NPABWJIAMM IMEPEBO30K, IECHCTBYIOIIMMH Ha COOTBETCTBYIOLIEM BHJIE
TpaHCIOpTA.

[locne TpaHCOPTHPOBAaHHS B YCJIOBHSX OTPHULATENBHBIX TEMIEPATYP H3IEHHS TMeEpeN
pacrakoBbIBAHUEM JIOJKHBI OBITH BBIZICPKAHBI HE MEHEe 4-X 4YacOB B HOPMAJIBHBIX YCIOBUSX.

[lorpy3ka ¥ BbITpy3Ka YNAKOBAHHBIX H3AEIHA JOJDKHBI IPOBOJUTHCA B COOTBETCTBHM C
HAAMKUCSIMU U 3HAKaMU, HAaHECEHHBIMU Ha TPAHCIIOPTHOH Tape. Bo Bpems norpy304Ho-pa3rpy304HbIX
paboT U TPAaHCIOPTUPOBAHUS HU3JENUS B TPAHCIOPTHOM Tape HE MOJKHBI MOJBEPraThCs pPE3KUM
yZapaM ¥ BO3JEHCTBHIO aTMOC(HEPHBIX OCAIKOB.

PaccraHoBka M KpeIieHHE YINAaKOBaHHBIX M3JEIMI B TPAHCHOPTHBIX CPEACTBAX JOJKHBI
o0ecreynBaTh UX yCTOMYMBOE MOJI0KEHUE, UCKITI0YaTh BO3MOKHOCTh CMEIICHHSI U yIapOB.

5 Peamusanusa

[lpaBuna m ycnoBusa peanu3aluud O0OOPYAOBaHMs ONPENENAIOTCS YCIOBHSMH JOTOBODOB,
3akmouaeMbix OO0 HT® «MUKpPOHHUKCY € TIOKYTaTeNsIMU 000pyIOBaHHS.

6  Yrwmsauus

[Tocne oxoHYaHMsI CpOKa DKCILTyaTallMd W3AEIUE HE INPENCTaBISCT ONACHOCTH Ul JKU3HH,
37I0POBBS JIIOACH WIIM OKPYXKAIOIEH cpelibl, IpU YTHIIN3aLUU He TpeOyeT 0COObIX YCIOBUH.

7  CaeneHus 0 IpOU3BOAUTENE

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

8 TapanTuun

W3zroroBurens rapaHtupyer coorBercTBue uzfenuil TpedoBanmsim ['CIIK. 468263.154 TY
IpU COOJIIOICHUH OTPEOUTENIEM YCIOBUH IKCILTyaTal[iH, TPAHCIIOPTUPOBAHMS U XPaHEHUS.

l'apanTHiiHBI CpPOK OSKCIUlyaTallMM — 36 MecsleB ¢ MOMEHTAa OTIPY3KH M3Aenus
MOTPEOUTENIO.

[Tocne OxoHUaHHSI TapaHTHHHOTO CpOKa S3KCIUTyaTallud YCTPOMCTBO CHOCOOHO B IOJIHOM
00BEME BBITIONTHATH CBOM (yHKIIMU. Ha3HaueHHBIN CPOK CITy)ObI n3enus coctaniseT 10 ier.

Wznenusi, y KOTOPBIX BO BpeMsl TapaHTHUHHOTO CpoKa OOHAapy>KEHO HECOOTBETCTBHE
TpeOOBaHUAM HACTOSIIMX TEXHUYECKUX YCIOBMM IpH COONIOAEHUH IOTPEOUTENIEM YCIOBUM
TPaHCHOPTUPOBAHUS, XPAHEHUsI, SIKCIUTyaTallud M MPH YCIOBHHM COXPAHHOCTH TUIOMO HpEANpPHUSITHS-
MU3TOTOBUTEINS, PEMOHTUPYIOT WIH 3AMEHSIOT HAa NUCIIPABHBIE.

[TorpeOutens TepsieT NpPaBO Ha TapaHTUWHBIA PEMOHT TIPU HAPYILICHUH YCIOBHH
TPaHCHOPTUPOBAHUS, XPAHEHHMs, SKCIIyaTallud, a TaKKe MpPHU MOBPEKIAECHUH IUIOMO HpPEANpUATHS-
HU3TOTOBUTEIS.
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9  KOoMIUIEKTHOCTD

HaunmenoBanue KonunuecTtBo
1. ¥Y3]I-11 ¢ KOMIUIEKTOM aTYMKOB TOKA (3 IMIT.) | COTVIACHO OTTPY30YHBIM JOKYMEHTaM
2. PyKoBOJICTBO MO 3KCILTyaTalluK 1 5K3. Ha mapTUIO

10 Csenenust o npuémke

VYcerporictBa 3ammThl apurarens ¥Y3J1-11 3aB. Ne

B KOJIHMYCCTBEC IOT. COOTBETCTBYIOT TEXHUYCCKUM

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

[ara BbIIyCcKa

Itamo OTK

HOI[HI/ICI: OTBCTCTBCHHOI'O JIMIIA
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