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[epen ncrnonb30BaHUEM YCTPOWCTBA BHUMATEILHO O3HAKOMBTECH C PYKOBOJICTBOM IT0 SKCILTyaTallHH.

[epen noaxIOYEeHNEM YCTPOHCTBA K SJIEKTPUUECKON CETH BBIIEPKHUTE €TO B TEUCHUE IBYX YACOB MPH YCIOBUAX
IKCIUTyaTallny.

JlJist 9UCTKH yCTPOICTBA HE UCTIONB3yHTEe a0pa3uBHBIE MaTEpUAITBI MIIM OPraHUYEeCKUE COSTMHEHUS (CIIUPT, OCH3UH,
PacTBOPUTENH U T.JI.).

3ANIPEIIAETCS CAMOCTOSTEJIbHO OTKPLIBATH U PEMOHTHPOBATH YCTPOKCTBO.
KoMnoHeHTs! ycTpolcTBa MOTYT HAXOUTHCS IO/ HAIIPSYKEHUEM CETH.

SAITPEIMAETCH OTKPbIBATb 1 PEMOHTHPOBATD SAITMITAEMOE OBOPYIOBAHME, ECJIN
OHO ITOJKJIFOYEHO K BBIXO/IHBIM KOHTAKTAM YCTPOUCTBA.

2 3ANIPEIIAETCS DKCIUIYATUPOBATH YCTPOMCTBO B YCJIOBHUSX BEICOKOM BJIAXKHOCTU.
3AMPEINAETCS DKCIUIYATALIMSA YCTPOMCTBA C MEXAHUYECKUMU OBPEXIEHUAMU

KOPIIVCA.
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1 OIIMCAHUE U PABOTA

1.1 HABHAYEHUE

1.1.1 YuauBepcanbHblii 610K 3amuThl dnektpoasurarencii OptiDin YB3-302-01 (nanee no texcty YB3, ycrpoiicTso,
OJI0K) TpeAHa3HaueH ISl 3alUThl JBYXCKOPOCTHBIX (JIBYXOOMOTOYHBIX) ACHHXPOHHBIX JBHTaTesied, MOCTOSIHHOTO
KOHTPOJISl TaPaMETPOB CETEBOTO HAIPSKEHUS, IEHCTBYIOMINX 3HAYeHNH (Da3HBIX/JTMHEWHBIX TOKOB U MPOBEPKU 3HAYCHHUS
COTPOTHUBJIEHHS U30JIALUN 3JIEKTPOJABUraTeNei.

VB3 obecrnieunBaeT 3alUTy aCHHXPOHHBIX ABYXCKOPOCTHBIX (IBYXOOMOTOUHBIX) 3JICKTPOIBUTATENCH, HOMUHAIBHBIM
TokOM OT 5 n0 50A TpHM WCHONB30BAHWM BHEIIHUX TOKOBBIX TPaHC(HOPMATOPOB, IMOCTABISEMBIX B KOMIUIEKTE C
YCTPOHCTBOM.

YB3 oGecnieunBaeT 3aIUTY 3JIeKTPOABHIATeIeH NPH:

- HEKa4eCTBEHHOM CETEBOM HAIPSHKEHNHW (HEIOIyCTUMBIE CKAYKH HAIPsDKEHUS, OOpBIB U mepeKoc (a3, HapylieHne
yepesoBaHus U caunanue ¢das);

- MEXaHMYECKHX Meperpy3kax (CMHMMETPUYHBINH Heperpys o GpasHbIM/THHEHHBIM TOKaM);

- TPEBBILICHUH [TOPOTa TOKAa OOPAaTHOM MMOCIEJ0BAaTEIFHOCTH (TIEPEKOC TOKA);

- 3aTSHYTOM ITyCKE JBHUTATEINS MM OJIOKMPOBKE POTOPA;

- HEJIOIYCTUMO HU3KOM YPOBHE U30JIALUU MEXKAY CTATOPOM U KOPITyCOM JABHUraTels (MpoBepKa Nepes] BKIIOUEHUEM);

- 3aMBIKAaHMM Ha «3eMJII0» OOMOTKH CTaTOpa BO BpeMs paObOThI — 3all[1Ta 10 TOKaM YTEUKH Ha «3EMIIIO»;

- TETUIOBOH TIeperpy3Ke ABUTaTEls;

- TeperpeBe OOMOTOK (Ompesensercss Temreparypa OOMOTOK MpH HCIOJIBb30BAHUU BCTPOEHHBIX B JBUTATENb
TEMIIepPaTypHBIX JaTYMKOB WM TEMIIEpaTypa KOpIlyca Py UCIOIb30BAaHIH BHEITHUX TEMIIEPATyPHBIX JaTYHKOB).

ITo xaxoMy TUILy 3aIIUTHI BO3MOKHO 3alPEIIEHUE U pPa3pelIeHne aBTOMaTHUECKOro IIOBTOPHOTO BKJIIOYEHUS (Hajee
o texkcty AIIB) Harpysku.

brnok o0ecreunBaeT 3amMTy OBIIEKTPOOOOPYAOBAHUS IyTeM YIPAaBICHUS KaTyIIKOW MAarHUTHOTO ITyCKaTews
(xoHTaKTOpA).

brnok onpenenser Halu4ue TOKOB JBUraTess IIPU OTKIIOUYEHHOM pelie Harpy3ku. B aTom ciydae 010Kk MHIULMPYET
aBapUIO BHEIIHETO KOHTAKTOPA, BKIIIOYAOIIETO JBUTATENb, 10 TEX MOP, MOKa OJIOK He OYJIET BHIKITIOUCH.

Bbnok o0ecnieunBaeT nepeaayy napamerpoB 1o uatepdeiicy RS-485 B coorBercTBUM ¢ ipotokoiom MODBUS.

st pabdorer IIK ¢ YB3 moxer ObITh mcmoib3oBaHa mporpamma “Ilamens ympasmenust OptiDin YB3-302-017,
pasmeniennass Ha  cadte  kommanuu — “HOBATEK-DJIEKTPO“  (http://novatek-electro.com/programmnoe-
obespechenie.html).

IIporpamma “Ilanens ynpasnenust OptiDin Yb3-302-01” npenna3zHauena Juist KOHTPOJISt COCTOSIHUS M cOopa AaHHBIX
¢ ycrpoiictB OptiDin YB3-302-01 mo unrepdeiicy RS-232 nmu RS-485. TIporpammMa Mo3BOJISIET COXPAHATH (3arpyKaTh)
pasnuuHbie HacTpoliku YB3, BecTu cOOp JaHHBIX M COXPAaHATh WX JUIS JalbHEWIMX wuccienoBaHuii. CoXpaHEHHBIC
JaHHBIE MOKHO [IPOCMATPUBAaTh Ha rpauke, COMOCTABIIAA HapaMeTPhl APYT C APYTOM.

I'paduaeckuit maTepdeiic I1Y mMo3BOIIET B peaabHOM BPEeMEHH HAONIOMATH TEKYIIEe COCTOSHHE Pa3IHMYHbIX
napametpoB YB3. ['nbkas HacTpoiika uHTepdeiica mo3BOIUT MOACTPOUTHCS MO JIFOOOTO MOJIE30BATEIS.

1.1.2 XapakTepuCTHKH BBIXOAHBIX KOHTAKTOB BCTPOCHHBIX peiie
XapaKkTEepUCTHKH BBIXOAHBIX KOHTAKTOB BCTPOSHHBIX pelie MpUBeeHb! B Tabmume 1.1

Tadauua 1.1
Yuciio MaxkcumaJibHas Makc. JJMT. A01I. Makc. TOk nIpu
Makec. Tok . —
cpadaTbIBaHUii KOMMYTHpYeMas nepeMeHHOe Unocr=30B
npu U~250B
x1000 MOIIHOCTh HanpsiKeHHue (uucJao cpad.)
PeJjie Harpy3ku
Cos @ =0,4 2A 100
’ 1000 BA 460 B 3 A (50000
Coso =1,0 SA 100 ( )
Pesie curnanusanun
Cos o =0,4 S5A 100
Cos ¢ = 1.0 16 A 100 4000 BA 440/300 B 3A

BpeI[HLIe BCHICCTBA B KOJMYCCTBE, MPCBLIIIAIOMICM IPCACIbHO JOIIYCTUMBIC KOHICHTPAIWH, OTCYTCTBYIOT.



1.1.3 IlepeueHp HCTIONB3YEMBIX COKpAIIEHUI

ATIIB — aBTOMaTHY€CKOE OBTOPHOE BKIIOUYEHHUE.

MII — MarHUTHBINA ycKaTemb.

TT — Tpancdopmarop Toka.

PMKYII — pexuM MUHUMAaJIBHOTO KOJIMUYECTBA YCTAHOBOUHBIX TapaMETPOB.

In1, In2 — HOMUHANBEHBIN TOK ABUTraTeNs Manoi u 6onpuioi ckopoctu. (Kak nmpaBuio, 3T0 3HaUeHHE TOKOB, KOTOPBIE
yKa3aHbl Ha JBUTaTelle, HO, B 3aBHCUMOCTH OT YCJOBHM 3KCIUTyaTallud, MOKET OBITh YCTAHOBJIECHO IPYroe 3HaueHHE
TOKOB).

IIpu 525=0 (tabmuna 1.4) W 3aMKHYyTOM WM Pa30OMKHYTOM KOHTAaKTe Ha Kiemmax 44, 45 (pucynok 2.1), In

NPUHAMAET 3HAYEHHE HOMMHAJILHOTO TOKa Majoi (mapamerp “d 7 TaGmuma 1.4) mimm Gompmoi (mapamerp “de”)
CKOPOCTH COOTBETCTBEHHO.

Ilpu 525=1 (Tabmuna 1.4) W pa3’OMKHYTOM WM 3aMKHYTOM KOHTaKTe Ha Kiemmax 44, 45 (pucynok 2.1), In
NPUHAMAET 3HAYEHME HOMMHAJIBHOTO TOKa Majoi (mapamerp “d I” TaGmuua 1.4) mmm Gompmoi (mapamerp “de”)
CKOPOCTH COOTBETCTBEHHO.

1.2 TEXHUYECKUE XAPAKTEPUCTUKHA

1.2.1 OcHOBHBIC TEXHUYECKUE XapaKTEPUCTHKN IPUBEICHEI B Tabmuiie 1.2

Tabésmuua 1.2 - OcHOBHBIE TEXHHUECKNE XapaKTEePUCTHKH

HaumeHoBanue 3HayeHue
HomuHanpHOE HanpshkeHre NUTaHus, Tpexdasaoe 380 B50 I
Yacrora cetn, I'1g 48 — 62
Jlnama3zoH HOMUHAJIBHBIX TOKOB, A 5-50
I'ucrepesnc mo HanpspkeHuio (hasznoe/muHEHOE), B 10/17
I'ucrepesuc mo rermry, % OT HAKOIUIEHHOTO NMPH OTKIIOYEHUH 33

TouHOCTH OnpezeneHus: mopora cpabaTeIBaHHUS MO TOKY, He Ooiee, B %
OT HOMHUHAJIBHOTO

TouHOCTH OompeneneHus nepexoca a3 mo HanpsHKeHHIo, B, He Xyke

2
To4yHOCTB OIpeaesIeHns IOPOroB MO HAanpshKeHHo, B, He Xyxke 3
3
1

Pa3pemienune no Temnepatype TeMuepaTypHbIX JaTYUKOB, °C

Hanpspkenue, mpu KOTOpOM coxpaHseTcst paboTOCITOCOOHOCTB:

- (hazHOeE, pU MUTAHUY OT OJAHOH (pa3bl U MOIAKITFOUCHHOM HYJICBOM
nposoje, B, He meHee 180
- IMHEHHOE, IPY MTUTaHUH OT TpeX ¢a3, B, He Oomee 450

Hudporoit BXoa A1 HOAKIIOYEHUS CUTHANA TIEpexo/ia Ha OOIBIITYI0 CKOPOCTh (CyXOH KOHTAKT)
AHAJIOTOBBIM BXOJ ISl TOAKIIIOUEHUS UG (HEepeHIIMATBHOTO TOKOBOTO TpaHchopmaropa
(Tpancopmaropa HyJIEBOH MOCIEIOBATENLHOCTH).

Tpu aHamOTOBBIX BX0/a JIJIS MOAKIOUEeHUS BHeHUX TT.

JlBa aHaJIOTOBBIX BXOJa JUIs TOAKIIOYEHHUsT JaT4ukoB TeMnepatypsl (tamsl Pt100, Ni100, Ni120)

OCHOBHBIE BBIXO/JIBI:

- penme HArpy3kw - JIB€ TPYIIIbl MEPEeKUAHBIX KOHTAaKTOB (S5A 250B cos ¢=1),us ympaBieHusl mycKarelem
3JIEKTPOJBUTATEIS;

- (DYyHKIIMOHAIIBHOE pPele - OfHA IpyINa MEepeKHIHBIX KOHTAKTOB - 16 A, 250 B mpu cos ¢=1 (HasHaueHue pene
3a/1aeTCs MOJIb30BaTEIIEM)

[Torpebnsiemas: MomHOCTH (01 Harpy3koi), Br, He Goree 5,0
CrereHb 3alIuTHL: - YCTpOKHCTBA 1P40

- KJICMMHHUKA 1P20
KaumaTtuueckoe HCIIOTHEHHE VXI3.1
JwuanazoH pabouux temmeparyp, °C ot -35 mo +55
JonycTumas creneHp 3arps3HeHus 11
Kateropust nepeHanpsixeHus 111
HomunanbHOE HanpsiKeHUe U30Js1Mu, B 500
HomuHnansHOE MMITyJILCHOE BBIACPKMBAaeMOE HanpsbKkeHue, KB 4
CedeHue TpoBOJIOB JIJIs TOJKIIIOUECHHS K KIIeMMaM, MM 0,5-2,0
MoOMEHT 3aTsKKHA BUHTOB KileMM H*m 0,4
Macca, kr, HE OoJiee 0,5

I'abGaputHsle pazmepsl (puUcyHok 1.1) - neBsaTh Mogysei Tuma S

YCTpoHCTBO COXpaHsIET CBOIO paboTOCIOCOOHOCTD IPH JIFOOOM MOJI0KEHIH B IPOCTPAHCTBE
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1.2.2 N3mepsieMble U BBIYUCIIEMbIE MMapaMeTphl, 3HAUEHUSI KOTOPBIX BBIBOAATCSA HA YCTPOHCTBO OTOOpakeHHs (IBa

TpeXpa3psIHBIX CEMHCETMEHTHBIX MHIUKaTOpa Ha JUIeBod maHenu YbB3), mpenensl WX HM3MEpeHHs M MOTPELIHOCTH
npuBeAeHsl B Tabmune 1.3.

Tab6anua 1.3 - U3smepsiemble H 0TOOpakaeMble NapaMeTpbl

EauHuns u3me-
DOYyHKINU U3MePeHUst JAunana3zon TouyHoCTH MueMoHMKa Anpec peHus pu nepe-
JAayve JaHHBIX

Tokn

100,101,
102

JeiicTBytomiue 3Ha4eHNs (ha3HBIX TOKOB,

N 0,5-50 2% F - Fe. F3

elicTByroniee 3Ha4eHUE TOKA HYJIEBOU

TIOCJIEI0BATENBHOCTH, A 0,3-350 2% P 103

C CIHCC 3HAUCHUC TOKA I1O KaXX Oﬁ a3¢
pen Aoit § 104,105,

3a Bpems, yKa3aHHoe B mapamerpe £S5 S 52 53 106

HawnGompIniee 3HaUeHNE CPETHETO TOKA 110 < 50A 2%
KaX1101 (ase, MoJyIeHHOE CO BpEMEHU > 50A 10%
MTOCIIEIHEH 3arpy3KHU.

Copoc 6cex cpedHux 3HaueHuu 6bi-
noansiemest kuonkou 3an/Cop/Bvid  npu
8b1600€ HAUOOILULE20 3HAYEHUS CPEeOHe20
moka no mobot uz ¢az (¢ npuceoeruem
MeKywe20 CpeoHe2o 3HAYeHust MoKd
coomeemcmeyiouell hasvt).

107,108,

n - ne- ind 109

JlecsaTeie monu
aMmriepa

[TyckoBoit Tok nBUTaTENs (CpeaHUIA MO <50A 2% PU 110
dbazam) > 50A 10%

Tok neperpy3ku (cpeaHuii o ¢azam) 0,1 -600 PE 111
Bpewms mycka, ¢ EPY 112
Bpewms nycka - smo nepuoo epemenu ¢
MOMeEHmMA, K020a mpu (ha3uvix moKa
npegvicam 1,2 In, u 0o momenma, koeoa
mpu moka cHuzamcs Hudice 1,2 In.
Maxcumanvuwiii paznwlil Mok,
docmueHymulil 8 meuenue 3mozo
nepuooa, AGNAEeMmMcs MAKCUMATbHbIM
NYCKOBbIM MOKOM. *

Tok 0OpaTHOM MOCIEeI0BATEIBHOCTH

(nepexoc), A 0,2-20 5% P 113

Hanpsiskenus

HeticTBytomnue 3Ha4eHUS (a3HBIX
HaIpsLKeHUH (onpedensiomces npu
nooxmoyenuu xk YB3 nyneeozo nposooa),

B

114,115

100 — 450 3B |UF L wr2. wF3] G Bonb T

117,118
119

HelicTByronue 3HaUeHUs TUHEHHBIX
HanpskeHuil, B

100 — 450 5B i o uke. ull




[Iponomxenune Tabmuuspt 1.3

DyHKIMH U3MePeHust

Jlnanazon TounocTh MHueMoOHHKA

Anpec

EqMHHIOBI  H3Me-
PeHusi TpH Tepe-
maye JaHHBIX

Hanpsixenue npsamoi
IOCJIEIOBATENBHOCTH, B

100 — 300 3B uiP

120

Harmpsoxenne oopaTHoOi
MOCJIeTI0BAaTEIbHOCTH, B

3-300 3B uepP

121

Hampsokenne HyJieBoM IOCiIEIOBATENb-
HOCTH (8eKmoOpHas cymma mpex (asHblx|
Hanpsicenuti, OeleHnas Ha mpu), B.
TouHOE M3MEepeHre BO3MOKHO TOJIBKO TPH
MOJIKITIOYEHHOM HYJIEBOM TIPOBOJIE.

3-100 3B ugpP

122

BoibTel

IIpouee

CueT4ynk BpeMeHH paboThl 000PYIOBAHUS
C MOMEHTA BKJIIOUEHUS IUTaHUS, YACOB

0-999 LEr

123

Cueruynk BpeMeHU paboThI 000pyI0-
BaHUs, CYTKH

0-999 SEr

124

Yacrora cetn, I'11

45 - 65 1% FFF

125

Hecsiteie momu
repma

Bpemst paboTsI 10 OTKITFOUYESHHS T10
neperpyske (nokasvieaem epems,
ocmaroweecst 00 OMKIIOUEHUsL 3AUUMOT
1o Menio8oll nepezpysKe), ¢

0-600 Ic EOP

126

CexyHbI

Bpems 1o okonuanus Boiaepxku AlIB,
C**

0-900 Ic ERAP

127

CexyHbl

Bpemst oxumanus mocie OTKIIIOUYEHUS 110
neperpyske (noxazvieaem gpemst
021CUOaHUs 00 pa3peueHus nycKd,

3a010KUPOBAHHO20 MEN0BOU 3AUUMOIL),
C**

0-900 Ic EEP

128

CexyHbl

CompoTHUBIICHNE U30JISIITUN IBUTATEIS* * *,
MOwM

0-19,9 10% rd

129

Cotuu kOMm

Temmnepatypa natunka 1 (T qaTdmka

3a/1aeTCs B COOTBETCTBHUH ¢ Tad. 1.6.), °C
kskoskok

ot —40 o 220 1°C kEdl

130

5000 — gaTyuK He
BKJIIOYEH
1000+10 — K3

Temnepatypa naTuuka 2 (THI JaTYHUKa

3a/1aeTcsa B COOTBETCTBHUH ¢ Tabu. 1.6), °C
kkskk

ot - 40 0 220 1°C kde

131

JaTYNKa
2000+10 —o6psIB
JaT4nKa

TemnoBoii 6anaHc qBUTATENs
[TapameTp TOIBKO ISl YTSHUS 1O
nuTepdeiicy RS-232, RS-485

Yucno 1100000 cootBercTByeT 100%
HaKOIUIEHHOTO TETIa, IIPU KOTOPOM
TIPOMCXO/IUT BHIKITIOUCHUE JIBUTATEIIS TIPH
BKJTFOUCHHOU 3aIUTE O TEIUIOBOM
nieperpyske (11.1.2.5.6)

132,133

* cMm. . 1.1.3.

** - ecnu BpeMs 10 OTKITIOUEHWSI 3alIUTOH IO TEIUIOBOM neperpyske (tAP) wimu Bpemst oxxugaHus 0 pa3pelieHus mycKa
(ttP) me ompeneneno (6onpmre 900c), TO Ha UHAUKATOP 3HAYCHHUS BBIBOTUTCS KOJI

3amnperieHa, To Ha HHAUKATOP BEIBOIUTCS ‘‘not”.

*%* _ eclM CONMPOTHUBIICHUE W30JALMU JBurarens Oosbimie 20 MOM, TO Ha MHIUKATOP 3HAYCHHS BBIBOIAUTCS KOI “1.

(emWHMIIA ¢ TOYKOH B CTapIIeM pa3psiec HHIUKATOPa).

*ek*k - nobaBiieHO B BepcHH Mporpammsl 21

113

---“. Ecnm pabora 3amuTh]

[
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1.2.3 IIporpaMmMupyembie TTapaMeTpsl U IpeAebl NX U3MEHEHUH puBeAeHb! B Tabmuie 1.4.

Tab6smua 1.4 - [IporpaMMmupyemslie mapameTpsl

3aBoa-
YcraHoBoYHBIE U CYMTBIBAEMbIE Hapamer | Mun. | Makc. A .
cKas yc- JeicrBus Anpec
mapamMeTpbl PbI KOA0OB | 3Ha4. 3Ha4v.
TaHOBKa
Pa3znoe
HomunanbsHsIl TOK oy 0 50 0 0 — Tok He ycTaHoBieH: YB3 He 150
MaJIOW CKOpOCTH, A ' BKITIOUHT pelie Harpy3ku (1m.2.3.5).
HomuHanpHBINA TOK OOTBIION 42 0 50 0 0 — Tox He ycranoBieH: Yb3 He 151
cKopocTd, A ' BKJIIQUHT peJie Harpy3ku (m.2.3.5)
Bpewms nepexiroueHus ¢ ogHON
Pent Tiep A Ei@ | 01 | 50 | 05 152
CKOPOCTH Ha JAPYTYIO, C
Bpewsi, 3a koTopoe usmepsercs
Bpewsi, 3a koTopoe u3mepsercs cpelHee 3HaUCHUE TOKa
P P P ES. | 10 | 600 | 60 |7 153
CpeliHee 3HaYeHHE TOKa, C (mapametpsr 5 I, 52, 53 u3
Tabnuuel 1.3)
MakcumMajiabHasi TOKOBAsI 3alIUTa
0 — 3ammra c He3aBUCUMOM
BBIJIEPKKON BpEeMEHU
N N - TuIbl 3aIATHI C 3aBUCUMON
Tun MakcuManbHOM TOKOBOH 3aIUTHI TP 0 5 0 III N 154
BBIJICPIKKOH BPEMEHHU:
1 —SIT; 2 — VIT (LTI); 3 — EIT;
4 -UIT; 5—RI
3a/1aeTCs KPaTHOCTh 1O
YcraBka cpabaThIBaHUSI 10 MAKCH- -
. . ' ° 5 0,8 9,0 1,3 |OTHOIICHUIO K HOMUHAILHOMY 155
MaJbHOH TOKOBOW 3aIIUTE, KPATHOCTH
TOKY JABUTATEIIS
3anepkka cpabaThIBaHUS 3aIUTHI 110 B
ACpaIa P - (k| 01 | 600 | 50 156
TOKY, C
0 — pabora 3amuTHI 3amnpenieHa
1 — paboTa 3amuTH pa3pemnieHa,
AIIB nocne cpabaTbiBaHHA
Paspermienne paboTh -
(Tr 0 2 1 3aMpeIeHO 157
3aIIHUTHI
2 — paboTa 3aIIuThI pa3penieHa,
AIIB nocne cpabaTeIBaHHS
paspenieHo
0 — 3amumra cpabaTeiBacT
HE3aBUCUMO OT TETUIOBOW 3aIUTHI
ITopsimok cpabaTbIBaHUS 3aIIUTHI TIO - 0 1 0 1 — ecnm TerIOoBas MEperpy3Ka He 158
o n
OTHOIIIEHUIO K TETJIOBOH ' HACTYIWIIA, TO UHIUKAIUS
MIPEBBIIICHUS TOKA €CTh, HO pelie
Harpy3KH HE OTKIIIOYAeTCs
3ammTa OT 3aMbIKAHUH HA 3eMJII0
YcraBka cpabaTbIBaHus 110 TOKY, A 0P 0,3 5,0 0,5 159
3aneprkka cpabaTHIBAHMS 3aIUTHI, C Ok 0,1 2,0 1,0 160
0 — paboTa 3aIuTHI 3ampenieHa
1 — paboTa 3ammTHl pa3perieHa,
AIIB nocine cpabaTbIBaHUs
Pa3pernienne paGoThl 3aUTHI Or 0 2 1 3apeELICHO 161
2 — paboTa 3aInTHI pa3penieHa,
AIIB nocne cpabaTbiBaHHA
paspenieHo
3amuTa Mo TOKy 00paTHOM MOC/Ie10BATEILHOCTH
3amaercs B MPOIIEHTAX OT
VYcraBka cpabateiBanus, % 25 5 20 10 A port 162

HOMMHAJIBHOI'O TOKa




IIponomxenue Tabmuisr 1.4

YcraHoBOYHBIE U CUMTbIBaeMble MMapamerp| Mun. | Makc. 3ason- "
cKas yc- HeiictBust Anpec
mapamMeTpbl bl KOJ10B 3Ha4. 3HaY.
TAHOBKA
3azepxka cpabaThIBaHUS 3aIUTHI, C ok 0,2 10,0 0,5 163
0 — pabora 3amuTHI 3ampenieHa
1 — pabora 3amuTHI pa3penieHa,
P 5 AIIB nociie cpabaTbiBaHUsI
azpernreHue paboTHI
p p o 0 2 2 [sampereno 164
SalHTBL 2 — paboTa 3alIUThI pa3penieHa,
ATIB nocne cpabaTeIBaHUS
paszpemnieHo
AHaJIM3 NPUYMH CPAOGATHIBAHUSA 3AIUTHI 110 TOKY 00PATHOM MOC/1€10BATEIbHOCTH
KpaTHOCTh NpeBbIICHHST OTHOILIC-HHUS
Koa(uIreHTa 00paTHOM
MOCJIE0BATEILHOCTH 10 TOKY, K ic5 2 4 2 165
ko3 dumenty odpaTHoit
MOCIIEIOBATENLHOCTH 110 HAIPSKESHUIO
0 — aHaIM3 BBIKIIOYCH
Pazpemenne ananmsa cr 0 1 1 166
1 — aHaNM3 BKIIOYEH
TenuoBasi neperpyska (TenjioBasi MOJeJIb ABUIaTeIs)
0 — paboTa 3ammuUTH 3aMperieHa
1 — pabGoTa 3ammTHI pa3peiieHa,
AIIB nocne cpabaTbIBaHHs
Paspenrenne paboThI 3aIUTHI dkr 0 2 2 3aIpeIeHO 167
2 — pabora 3amuThl pa3pelieHa,
AIIB nocne cpabaTbIBaHHs
paspemnieHo
Bpewms cpabaTeiBarus 3a1UTH TIPH
PeMi cpad HIHTB TP dEE 10 | 120 | 60 168
JIBYKpaTHOM meperpyske 1o ToKy, ¢
K Komnencanus yBenu4eHus
PaTHOCTh YBEIMUYCHUS BPEMEHH MPU 4EP 1.0 4,0 1,0 |Bpemeny oxnaxnenus mpu 169
OCTaHOBJICHHOM J[BUTATEIIC
OCTaHOBJICHHOM JIBUTATEIE
3aTAHyTHIIl MyCcK, 0JJOKHPOBKA POTOpa
3amaercs KpaTHOCTh IO OTHO-
YcraBka cpabaTbiBaHusl, KPAaTHOCTh PPS 1,3 7,0 1,5 A P 170
IICHUIO K HOMUHAJILHOMY TOKY
3anepkka cpabaThIBaHUS 3aIIUTHI 11O
AP P H PPL 1 600 7 Bpewms mycka aBuratens 171
3aTSHYTOMY ITYCKY, C
3anepkka cpabaThIBaHUS 3aIIHUTHI 110
Aepaitica €p B Pet | 01 | 300 | 2,0 172
OJIOKUPOBKE POTOpa
0 — paboTa 3amuUTH 3aMperieHa
1 — pabora 3amuThl pa3pelieHa,
Paspemerie babo AIIB mocne cpabaTbIBaHUS
[IICHA THI
P p PP- 0 2 1  [3ampemeno 173
3aIIHUTHI 5
— pabora 3aIIuThl pa3pelicHa,
AIIB nocne cpabaTbIBaHHs
paspemnieHo
3ammTHI M0 HANPSIKEHUI0
MunHumManabHOE TMHENHOE
.5 270 | 415 320 174
HanpspkeHue, B .
Bpewms 3aiepKKu OTKIIFOUEHHUS IO
PEM 3P .k | 5 | 30| 10 175
MUHUMAIILHOMY HaIpsKEHUIO, C :




IIponomxenne Tabnuust 1.4

YcraHoBOYHbBIE U CYMTBIBAEMbIe IMapamer | Mun. | Makc. 3ason- "
nmapaMeTphbl PbI KOIOB | 3HAY. | 3HAY. cleai ye- Aeiicrus Anpec
TAHOBKAa
0 — pabora 3amUTHI 3ampenieHa
1 — pabora 3amuTH pa3pemnieHa,
Paspemenne paboTet AIIB mocne cpabaTsiBaHus
3aIIUTHI I0 MUHUMATEHOMY U.r 0 2 2 3amperieHo 176
HAPSHKESHUIO 2 — paborTa 3amuThl pa3pelieHa,
AIIB mocne cpabaTsiBaHus
paszpenieHo
MakcumanbHO€E JTMHEMHOE T 330 | 475 415 177
Harnpsbkenue, B
Bpemst 3a7ep KU OTKITFOUECHUS IO
MaKCUMaJIbHOMY JINTHCHHOMY U~k 1 10 2 178
HaIPsHKEHMUIO, C
0 — pabora 3amuTHI 3ampenieHa
1 — pabora 3amuTH pa3pemnieHa,
Pazpemrenne paboThr AIIB nocne cpabaTeIBaHUS
3aIIUTHI 10 MAKCUMAIIEHOMY U-r 0 2 2 3aIpernieHo 179
JUHEHHOMY HAIPSKCHHIO 2 — paboTa 3aIuTHI pa3penieHa,
AIIB mocne cpabaTsIBaHUS
paszpenieHo
ITepekoc nuHEHOro HanpsKeHus, B uns 15 120 35 |OOparHas mocjaeI0BaTeIbHOCTh 180
Bpewms 3a1EPHKH OTKIIOUCHNUA 110 U e 1 30 5 181
MIEPEKOCY JUHEWHOTO HAIPSKEHUS, C
0 — paboTa 3anUTH 3amperieHa
1 — pabGoTa 3ammTHI pa3peiieHa,
PagpemeHHe pa60T},1 ATIB nocie Cpa6aT]>IBaHI/I}I
3aIIUTHI 110 MEPEKOCY JTUHEUHOIO unr 0 2 2 3anpeicHO 182
HAIPSHKESHUS 2 — pabora 3amuThl pa3pelieHa,
AIIB nocne cpabaTeIBaHHs
paspemieHo
0 — paboTa 3amuTH 3ampenieHa
1 — paborTa 3amMTh pa3peleHa,
Paspemienne paGoThl 3aLUTHI 10 AIIB nocre cpadareizanis
Udr 0 2 2 3anpenieHo 183
MOPAAKY YepesoBaHus ¢a3 2 1ab
paboTa 3amuTsl pa3pelieHa,
AIIB mocne cpabaTbIBaHUs
paspemieHo
Yupasiaenue npurarenem u AIIB
Bpems AIIB, ¢ REE 0 900 5 184
3anpet AIIB s Bcex aBapuit Arr 0 1 1 (1) _ ﬁgg ;zl;g:ﬁ:: 185
0 — myck ABUraTens Bpy4Hyo
Pasperenne paGoThl ABUTATENS TIOCTIE 1 — myck BUraTens 4epes Bpems
APd 0 2 1 186
nojauu nuranug Ha Yb3 ATIB
2 —myck ABUraTens uepes 2 c.
0 — 3ampemieHo
1 — paspeliieH myck ABUATATENS
YnpaBneHue ABUTATENEM C JTULEBOU ACd 0 3 0 2 — pa3peliieH aBapuitHbIA OCTAaHOB 187

nanean Yb3

JIBUTATEIIS
3 — paspeliieH MyCcK U OCTAHOB
nmBuratest (cM. 1. 2.4.7)
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CBA3H

paspemennem AlIB mocme
BOCCTAHOBJICHHS CBSI3H

3 — npenynpexacHue U OCTAaHOBKA
nmBuraTes ¢ 3amnpernieanemM AlIB
II0CJIC BOCCTAHOBJICHHS CBSI3H

YcraHoBOYHbBIE U CYMTBHIBAEMbIe [apamer | Mun. | Makc. 3ason- .
napamMerpbl PbI KOAOB | 3HAY. | 3HAY. cleas ye- Heticrais Anpec
TAHOBKA
ConpoTtuBJjieHne M30J1HH IBUTATEs
0 — oTKiIIOYEHA
5 — nBUrartesb He BKIIOYACTCS IPU
COTIPOTUBIICHUH U3O0IISAIIUU HIDKE
500k, AIIB pasperieno
10 — nBUraTenas He BKIOYAETCS
3aITHTa 10 MUHHMATEHOMY MIPH COTMPOTUBIICHUH U30JISIIAN
rd 0 20 5 ke 1000k, AIIB paspemieno 188
COMPOTHUBJICHUIO U30JISIIIMU JBUTATENS 15 — ABUraTeIb He BKIIOUACTCS
MIPH COTMPOTUBIICHUH HU30JISLIUN
Huxe 500k, AIIB 3anpemieno
20 — nBUTaTEIb HE BKIIIOYAETCS
MIPH COTIPOTUBIICHUH WU3O0JIALIAN
Hwke 1000k, ATIB 3anpernieHo
CucremMHble
CurHain nepekitoYeHns Ha OOJIBITYIO 535 0 1 0 0 — pa3MbIKaHNEe KOHTaKTa 189
CKOpPOCTh 1 — 3aMBIKaHHE KOHTAKTa
BriroueHue pexxuMa MUHUMAIbHOTO
0 — peXuM OTKIIFOUEeH
KOJIMYECTBA yCTaHOBOYHBIX S5 0 1 1 190
1 — pexxuM BKIIIOUYEH
mapaMeTpoB
0 — nuneitHoe Hanpspkenue Uab
[Nokazanus Ha naankarope YB3 1o 5P 0 ) 0 1 — conpoTuBIeHUE U30IAIHH Tid 191
BKITFOUCHHSI IBUTATEIISI ! 2 — 00paTHBIN OTCYET BPEMEHU
AlIB
0 — 3HaueHue mapameTpa
PexxrM WHIMKANWY MapaMeTpa 5L 0 1 1 BRIBOMITCA HELIPEPBIBHO 192
1 — 3HaYeHue mapameTpa
BBIBOJIHMTCS B TeueHue 15 ¢
[MomHoe Bpemst pabOTHI yCTPOKCTBA, kbl 0 999 0 193
CYTKH
Bpems HapabOTKu ABHTaTENs, CYTKU Lro 0 999 0 194
0 — xTaBHaTypa pa3z0JIOKHpOBaHA
Kon noctyna mois3oBatens Loc 0 9 0 1-9 — maposb oaB30BaTEeNs 195
000 — moctyn Ha ypOBEHb
Kon mocryna Hanamunka PRS 000 | 999 123 |HanmaguMka — pasperieH 196
000-999 — naposib HallaTuMKa
[locne 3anucu 1 u BeIXOAE U3
BoccraHoBiieHne 3aBOACKHX PPP 0 1 0 pPexnuMa yCTaHOBKH I1apaMETPOB - 197
napaMeTpoB 3aBOJICKUE ITapaMeTphbl
BOCCTAHOBJICHBI
IlapameTpsl nocjae0BaTeIbHOr0 HHTEepdeiica RS-485
Kommynukannonssiit agpec Yb3 rSA 1 247 1 198
CKOpOCTh TIepeaun r55 0 1 0 0-9600 6ox; 1 — 19200 601 199
0 — mpomomKeHne ¢ OTCYTCTBUEM
Mpe Ty peK ICHUS
1 — npenynpexaeHue u
MPOOKEHUE PAOOTHI
2 — mpeaymnpexaeHue u
Pearctust npeodpasosatens Ha notepio r5P 0 3 0 OCTaHOBKA JIBUTaTENs C 200
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IIponomxenne Tadmmmesl 1.4

YcraHoBOYHBIE H CYMTBIBAeMble Mapamer | Mun. | Make. 3ason- "
cKas yc- HeiicTBust Anpec
napameTpsl pbI KOOB | 3HAY. | 3HAY.
TAHOBKA

OOHapy>keHHe NPEBBIICHUS BpEMEHU 50 0 120 0 0 — 3anpermieHo 201
OTBETAa, C

0 — cBs3b 3ampelnieHa
Pazpemenue cBs3u YB3 o PP 0 ) 0 1 — cBsI3B pa3pelicHa 1o 02
MIOCJIEIOBATEIBHOMY KaHaIy RS-232

2 — paspemena mo RS-485

3HaueHHe MmapaMerpa 3aBUCHUT OT
Bepcus yctpoiictaa rEL 23 |ucnonb3yemMoil Bepcuu 203

POrpaMMBbl

Kontpoab Temnepatypsl

0 — oTKIIOYEH

1 — BCTpOEHHBIN B ABUTaTENb
Pa3permienne KOHTpoIIS TEMIIEPATYPhI i 0 ) 0 (3amuTa cpabaThIBaeT, €clin 504
Y TUN JaTYUKa TeMIepaTypsl 1 r COIIPOTHBIICHHE aTYMKa BbIIIE 1,7

KOwm)

2 —PTC (1xOm npu 25 °C)
Temmeparypa oTkIItoUeHUs qurartens | L 1S 0 100 80 205
Koppekuus remneparypsl IepBOro [ 9 9 0 206
JaTynKa

0 — oTKIMIOYEH
Pa3perenue KOHTpOIIs TEMIIEPaTyphl 1 — Tuma Pt100

Ler 0 3 0 . 207

U THI JaTYUKa TEMIIEpaTyphl 2 2 —una Ni1100

3 —tuma Nil20
Temneparypa oTKiIIO4eHus aBuratesst |  L[25 0 220 180 208
TemmepaTtypa npeaynpekIcHus = 0 220 170 209
Koppexkius Temneparypsl BTOpPOTO rae 9 9 0 210
JaTyiKa

1 — AIIB nociie cpabaTbIBaHUs

3aIpeIIeHO
ATIB nocne cpabaThIBaHHS 3aIIUTHI LPA 1 2 2 2— ATIB nocie cpaGatsisanus 211

pasperieHo

0 — mpexynpexaeHue u
Peaknus Ha HEMCIIPAaBHOCTh NATYHUKOB rc 0 1 0 MPOJOIKEHUE paOOTHI; 212
TeMIepaTypsl r 1 — mpenynpexneHne U OCTaHOBKa

JBUraTeIs

1.2.4 Opransl ynpasieHus u rabapuThasle pazMeps! Y b3 mpusenens! Ha pucyske 1.1.
1.2.5 OyHKIUH 3aIUTHI
1.2.5.1 YB3 BEIIOSHSAET CIIEIYIONTHE BUABI 3aITUT 3JICKTPOIBUTATEIICH:
- MaKCHMaJbHasi TOKOBas B (azax;
- OT 3aMBIKaHUH Ha 3eMJII0 (II0 TOKY HYJIEBOH MOCIE0BATENILHOCTH):
- TI0 TOKY OOpaTHOM MOCIEeIOBATENTLHOCTH (ITEPEKOC TOKOB);
- TI0 TIPEBHIMICHUIO KPATHOCTH KOAPGUIIMEHTAa OOpaTHON MOCIEAOBATEIHFHOCTH IO TOKY K KO3 (HUIIHECHTY
00paTHOH MoCNeI0BaTENbHOCTH 110 HANPSHKEHHIO;
- 110 TETUIOBOH MeperpysKe;
- OT IIeperpeBa 0OMOTOK;
- 3aTSAHYTHIN MyCK (OJOKUPOBKA pOTOPA);
- 10 MUHUMAJIBHOMY JIHHEHHOMY HAIPSKEHUIO;
- 10 MAKCHUMAaJIbHOMY JINHEHHOMY HANPSIKEHUIO;
- 110 TIEPEKOCY JIMHEHHBIX HAMPSDKEHUHN (00paTHON OCIeA0BaTEIFHOCTH 110 HAIPSDKEHHUIO);
- 110 TIOPSIZIKY YepenoBaHus ¢as;
- 10 MUHUMAJIBHOMY COTIPOTUBJICHHUIO U30JISIIIUA OOMOTOK JABUTATEIIS.
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1 — 3enensiii ceetognoa PMKYVII - ropur, koraa pene Haxoautcs B pexume PMKVII;

2 — 3eneHsbli cBeToAno Perne - roput, Korja peie CUrHajIu3aluy BKIIOYEHO;

3 —3eneHsblit cBeToanoa Harpyska - ropur, Korza pese Harpy3Kd BKIIOUEHO;

4 —3enensiii ceetoanon YCTAHOBKA - ropur, korja peiie HaX0IUTCA B PEKUME YCTaHOBKHU TapaMeTPOB;

5 —xnonka YCTAHOBKA - BxitodaeT pexxuM yCTaHOBKY [1apaMeTPOB;

6 — kHomka 3am/COp/BbIO - 3amuch mapamMeTpoB B PEKUME YCTAaHOBKH, TEPEKIIOYECHHE TPYIIBI OTOOpaKacMbIX
napaMeTpoB B pexXUMe IPOCMOTpa, cOpoc;

7 — xHonka A (B Tekcte BBEPX) - nmuctanne MHANIMPYEMBIX TApaMEeTPOB B PEXXHUME IIPOCMOTPA TapaMEeTPOB U JINCTAHHE
MEHIO B PE€XHME YCTAaHOBKH I1apaMeTpOB;

8 — KHOIKa W (B Texkcte BHU3) - nucrtanne HHANIHPYEMBIX TApaMETPOB B PEKUME IIPOCMOTPA apaMeTPOB U JIMCTAHUE
MEHIO B pEXHMME YCTaHOBKH [1apaMeTPOB;

9 — unaMKanys paboThl IBUTATENS HA MaJIOX CKOPOCTH;

10 — unAMKaIys paboThl ABUTATENS HA OOJIBIION CKOPOCTH;

11 — pa3beM s MOAKITIOUSHHS KOMIIbIOTEpa 1o uHTepdeiicy RS-232;

12 — kpacHsI# cBeTOIMON ABapHs:

e [P BHIKIIOYEHHOM peJe Harpy3ku — ropuT, koraa YB3 HaxoguTcs B COCTOSHUM aBapHM (MUIAeT, eClid Tociie
aBapuu Bo3MoxxHO AlIB);

e [IpU BKJIIOYEHHOM peJile Harpy3kd — MHUTaeT, KOrja JABHUraTelb HaXOAUTCH B COCTOSHUHM NEperpy3Kkd Io
MaKCHUMaJIbHOMY TOKY MJIM TEIUIOBOM IEperpy3Ke, HO BpeMsl OTKJIIOUEHUS pelie €1l HE HaCTyIIIIIO

13 — cunwmii cBetoaro OOMeH, TOpuT Ipu obpaniennd k YB3 o untepdeiicy RS-232, RS-485;

14 — Tpexpa3psaHbIA HHAWKATOP 3HAUYEHUS IMapaMeTpa;

15 — Tpexpa3psAHbIM HHAUKATOP MHEMOHUKY I1apaMeTpa;

16 — ropur, xorga Yb3 HaxoauTcs B pekUMe HaTaIquKa;

17 — ropur, Korja 3HaueHHe YCTAHOBOYHOTO MapaMeTpa 3alHUIIEeHO NapoIeM Hala uHKa;

18 — ropur, Korzna ycTaHOBOYHBIN nTapaMeTp He BXoauT B cnucok PMKVIL

IIpumeduanue - B nenix moBsimeHns Haae:)KHOCTH YB3, IS KOHTaKTOB BBOJA CETEBBIX HANPSHKEHUH HCIIONB30BaHBI
KJIEeMMBI ¢ marom 7,5 MMm. CTaHaapTHas HyMepauus KOHTaKTOB Ha KOpITyce yCTpoiicTBa (SMM) He COBIANAET C JaHHBIMHU KIEMMaMH,
ITO3TOMY KJIEMMBI Ha pUCyHKe 2.1 0003HAUYEHBI IPOMEKYTOUHBIMU 3HAUCHHUSMHU.

Pucynok 1.1 — I'abapurasie pazmepsr OptiDin Yb3-302-01 u oprassl ynpaBieHH
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1.2.5.2 MakcuManbHasi TOKOBas 3auTa B a3ax sBiseTcs TpexdaszHoi. OHa 3amycKaeTcs, KOTIa OJUH, IBa HIIH TPH
TOKA IOCTHUTAIOT YCTaBKM CpaOaThIBaHMUS.

3ammra UMeeT BHIICPKKY BpeMeHH. Briepikka MokeT ObITh He3aBHCUMOH (TIOCTOSTHHOM) WK 3aBUCUMOH (0OpaTHO
3aBucuMoii - SIT; ouens odpatHO 3aBucumoit - VIT nmu LTI, upe3Beruaiino odpaTtHo 3aBucumoii - EIT; yasTpa 00paTtHO
3aBucuMoil-UlIT, Beiaep:xka tumna RI) — kpussie npueaens! B [Ipunoxennn 1.

[Ipu 3ammTe ¢ HE3aBUCHMOW BBIACP)KKOM BPEMEHU IBUraTellb OTKIIOYACTCS, €CNIM TOK 10 OJHOW M3 Qa3 Ooiblie

3a7aHHOTO B TeueHue Bpemenu T (mapamerp “« ~ E7).
tA Is = “ ©5” (kpaTHOCTH cpabarkiBanus) * < I” (“d2”)
(HOMHMHANBHBIA TOK JBUraTelsl HA MAJIOM U OONBLIONH CKOPOCTH
COOTBETCTBEHHO) , a T - Bpems 3aJepXKH CpabaThIBaHUS
3alIUTHI
Ipumep. Ilpu 5 = 4.0, d! = 10, d2=12,
« & =10.0, neuraresnp BHIKIMIOUHTCS depe3 10 cexyH[ mocie
Topmmmmmmee- - TOr0 Kak OJuH W3 (pa3HbIX TOKOB mpeBbicUT 40 A Ha Majou
: ckopoctr nin 48 A Ha OOJBINION.
;
I >
Is I

Pucynok 1.2 - [IpuHImn 3aniTel ¢ HE3aBUCUMOM BBLAEPKKOW BPEMEHU

PaboTa 3ammThl ¢ 3aBUCUMOH BBIIEPKKOM BpEMEHH COOTBETCTBYeET cTanmaptaM MOK 60255-3 u BS 142

In—cm. . 1.1.3;

T — COOTBETCTBYET BpPEMEHHU 3aJEpPiKKU cpabaThIBaHUs
(mapametp “I ~ t”) mpu AECATUKPATHOM IMPEBBIICHHH apaMeTpa
In

Jig odeHp OONBIIMX TOKOB 3allUTa MMEET XapaKTEPHCTUKY C
HE3aBUCUMOW BBIJICPKKONU BPEMEHU:

- ecimu [>10In, TO BpeMs OTKIIOYEHHS - 3TO BpeMs
cootBercTBytomee 10In.

-
2 10 l{In

Pucynox 1.3 - [IpyHIMI 3aI1UTHI € 3aBUCUMOM BBIAEPKKOW BPEMEHU

1.2.5.3 3amumra OT 3aMBIKAaHHUI Ha 3€MITIO:

- 3aITyCKaeTcs, KOTAa TOK 3aMBIKaHUsS Ha 3€MJII0 TOCTUTAET YCTaBKU cpabaTriBanus (mapametp “ (OP”);

- JBHUTaTe]b OTKJIIOYACTCS, €CIM TOK 3aMBbIKaHWs Ha 3eMJII0 OOJblie 33JaHHOIO B TeueHHWe BpeMeHu T (mapamerp
“.0E”).

1.2.5.4 3amura 0 TOKy OOpaTHOH MOCIEN0BATENFHOCTH (IIEPEKOCY) 3allycKaeTcs, KOTAa COCTaBIsIomas 00paTHOH
HOCJIeIOBATEIBHOCTH OOJbIle yCTaBKK (mapameTp “ «25”) ¥ OTKIIOYAeT JABHUIATelb, KOTJIA BPEMsS TOTrO MPEBBIILICHUS
6oubiire 3agannoro (mapamerp’ k™).

Ecnu BK/IIOYEH aHAIU3 MPUYMHBI cpabaThiBaHUs 3amuThl ( «cr= !), TO Ipu cpadaThIBAHUN 3AIMUTHI IO MPEBBIIICHUIO
TOKa OOpaTHOHM MOCJIeNOBaTENLHOCTH HE M3-3a IepeKoca JMHEHHBIX HamnpspKeHWH (B 3TOM Cllydae MpPEeAToJararoTcs
Heronaaku B apurarene) AIIB mociie cpabaTeiBaHus 3aIuTE He OyaeT (HE3aBUCHMO OT 3HAUEHUs mapamerpa  «r”).

Koaddumuent obpaTHO MOCIEI0BATEIBHOCTH IO HAMPSIKEHUIO (TOKY) SBISIETCS XapaKTEPUCTHKOW HECUMMETPUHU
TpexdaszHoro HampspkeHus (Toka). [lpubmmkeHHO Kod(h(HUIMEHT 00paTHON TMOCIEAOBATEIFHOCTH IO HANPSHKCHHIO
onpeaensiercs mo Gopmyie

Usqi

Koui= . 100 ,
1(1)i
rae U2(1)i— z[eﬁCTByIOHIee 3HA4YCHHUEC HAIIPsSHKCHUS 06paTH0171 OCJIE0BATEILHOCTH OCHOBHOM YaCTOTBI

Tpex(da3HOl CUCTEMbI HANPSKCHUH B -OM HaOJr01eHUH, B;



-14 -
Ul()i. — nelcTByromee 3HaU€HHE HAIPSDKEHUS TIPSIMOM ITOCIIE0BATEIBHOCTH OCHOBHOW YacTOTHI B i-OM

HaOmoaeHuu, B.
U2(1)i BbIUKCISIETCS IO TPUOITMIKEHHOMN (hopMmyJie:

U2(1)i=0,62(Un6(1)i) — Unm(1)i),

rae Un6(1)i, Unm(1)i — HauOomblliee U HAaUMEHbIIEE ACHCTBYIOMIME 3HAUYCHHUS M3 TPEX MEXAY(a3sHbIX HaNpsHKEHUH

OCHOBHOM Y9aCTOTHI B i-OM HaOoieHny, B.

KoaddummenT o6patHoit mocaea0BaTeILHOCTH 110 TOKY K2Ii BEIYUCIISAETCS aHAIOTHIHO.

Ecan mepekoc TOKOB BBI3BaH HE MEPEKOCOM HAMPSDKEHUS, TO OMpPENeNsieTCss HEUCHPAaBHOCTb aBuratensd. s
OTpe/eNieHnsT TMPUYUHBI TIepeKOca TOKOB BBIUUCIAETCS KPAaTHOCTh OTHOIIEHUS koaddumrenra oOpaTHOI
TIOCJIETOBATEIFHOCTH 110 TOKY K KO3 (UIIMEHTY 00paTHOM MOCIe0BaTeILHOCTH 0 Hanpspkenuto (K21i / K2Ui). U, ecnm

KPaTHOCTh 0OJIbIIIe 3HAYCHUS TapaMeTpa “ €5, To qBuraresi> HeMCIpaBeH.

1.2.5.5 3aTsHyTHIH MyCcK ¥ OJIOKUPOBKA POTOpa
[IpuHNIAT pabOTHI 3aIUTH IO 3aTSHYTOMY IIYCKY M OJIOKHPOBKE pOTOpa MPUBEICH HA pUCYHKe 1.4.

3aTsHyTBIN MyCcK
Bo Bpems mycka 3aiura cpabaThiBaeT, KOraa Bce TpH (a3HbIX Toka Oosbiie ycraBku Is (mapamerp “PP5”) B Teuenue

nepro/ia BpeMeHH 00JIbIero, yeM Boiiepxkka Bpemenu ST (mapamerp “PPE”).

brnokxupoBka potopa

IIpu HOpManmpHO# paboTe (TMOcie Mycka) 3aluTa CpadaThIBaeT, KOTJAa Bce TPU (Da3HBIX TOKA OOJBINE YCTaBKU B
TeueHNe eproa BpeMeH: OOJBIIEro, YeM BhIepkKa BpeMenn LT (mapamerp “PbE”™).

0,1In - 0,11In
Bpems Ei—bi Bpema :
samamytoro ! ;ST i satamytoro i ST
nycka ! - nycka :
GnokMpoBkKa i : : GnokupoBka Ei E
poTopa .

Cnyyai 3aTAHYTOro nycka

0,1In

BpeMs
3aTAHYTOrO
nycka :

I

Gnokupoeka
poTopa

Cnyuai 6noKMpoBKU poTopa

PucyHok 1.4 - 3aTsaHyTHIN ITyCK U OJIOKHPOBKA POTOPA

1.2.5.6 3amura 1o TEmI0BOM neperpyske

3amuTa 1Mo TeII0BOil Meperpy3Ke BHIIIOTHEHA HAa OCHOBE PEIIEHHUS YPaBHEHHS TETUIOBOTO OaslaHCa IBUTATENS IPH
CIEeIYIOINX JOMYIIeHUAX:

- 10 TIEPBOTO BKIIOYEHUS IBUTATEIb OBbLIT XOJIOAHBIM;

- Tpu paboTe ABHUTATENS BBIIEISAETCS TEIUIO, IPOTOPIIMOHAIEHOE KBaIpaTy TOKa;

- TIOCJe OTKJIIOUEHUS IBUTATENsl HJET €0 OCTHIBAHHE MO SKCIIOHEHTE.

JIst paboTHI 3aITUTHI HEOOXOAMMO BBECTH BpeMs cpabaThIBaHUS TIPH IBYKpaTHOH neperpyske T2 (mapamerp “dEE™)

Toko-BpeMeHHas XapaKTepUCTHKa IIPH pa3HbIX 3HaUeHUsX 12 mpuBeneHa Ha pucyHke 1.5.

s craHmapTHOrO pekoMeHayeMoro 3HadeHust T2 (60 ¢ mpu IByKpaTHO# meperpyske) B Tabauie 1.5 mnpuBeneHa

TOKO-BPCMCHHA XapaKTCPUCTHKA.
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I/Tnom 1,1 1,2 1,4 1,7 2 2,7 3
Tcek 365 247 148 88,6 60 36.4 24.6
I/THom 4 5 6 7 8 10 15
Tcek 13.5 8,5 5,9 4,3 3,3 2,1 0,9

Jnist Bpalmaronyxcsi MalivH oxJaxaenue oonee 3(h(eKTHBHO BO BpeMsi pabOTHI, 4YeM BO BPeMsl OCTAHOBKHU JBHUTATEINS,
103TOMY BBOJHTCS apameTp dbP - KpaTHOCTh yBETHUCHUST TIOCTOSIHHON OXJIQXKICHUSI IPU OCTAHOBKE JBHUTATEIIS.

[Tocne oTkIrOYEHMs pesie Harpy3Kd MO TEIUIOBOW Ieperpyske mpu paspemeHHoM AlIB, pene BkmouuTcs MOBTOPHO
yepe3 BpeMsi, OOJIblIee YeM OJHO U3 ABYX:

- BPEMEHHU TEIJIOBOIO TUCTEepe3uca, T.€., ABUraTelb JOJIKEH OCThITh HA 33% OT HAKOIUIEHHOI'O TEILIa;

- Bpemenu AlIB.

[lonbupas pasusie BpemeHa AlIB ¢ ydeTom TemaoBOro ructepe3nca, MOXHO JOOWUTHCS OIpaHMYECHHS KOJIMYECTBA
IIyCKOB B €IUHHUILy BPEMEHH, T.K. IPH IOBTOPHO-KPATKOBPEMEHHOM DEXHME padoThl OJOK 3allOMHHAET KOJIMYECTBO
TeIUIa, BBIACNIAEMOE IIPH ITyCKe JIBUTATEIs.

1.2.5.7 3ammura oT eperpeBa 0OMOTOK

B 3aBucumMocTH OT BBIODaHHBIX YCTaBOK 3allldTa MOXXET paboTaTh IO IIEPBOMY BXOAY CO CIEXYIOLIMMHU
TEMIIEPATypHBIMU AATYNKAMHU:

on TIT2

I/ln

1 1.5 2 2.5 3 3.5 4 4.5 5

I/IH — XpaTHOCTH TOKAa OTHOCHUTEILHO HOMHHAIEHOTO;
T/T2 — pakTudeckoe BpeMs: cpabaThIBaHHUsI OTHOCUTENBHO T2.

Pucynox 1.5 — Toko-BpeMeHHas XapakTepUCTHKa

1) co BCTpoeHHBIMH B JABUTaTeNb TemmeparypHeiMu gatdukamu (L Ir,=1). B stom cmyuae ycraBka [ IS5 He
3aJeiicTBOBaHAa M KOPOTKOE 3aMbIKaHME M OOpBIB JaTdMKa HE KOHTPOJMpYeTCs. 3amura cpabaTblBaeT, KOrAa
COIIPOTHBIICHUE aTYuKa cTaHeT Oomnpie 1700 Om.

2) ¢ garyukamu tina PTC (1kOm mpu 25 °C) (py MCTIONB30BaHUU 3TOTO JaTYMKA U3MepseMas TeMIeparypa He
MoxeT ObITh Oobire 100 °C).

[To BTOpOMY BXOAy 3ammra paboraeT ¢ TeMrnepaTypHbiMU datyrkamu tuna Pt100 (mmaruHoBe, 100 OM mpu 0 °C)
mwm Nil00 (Nil20) (sukeneBsiii, 100 Om (120 Om) mpu O °C) B COOTBETCTBHHM CO CTaHIapTaMH
MD3K 60751 u DIN 43760.

3amura Mo BTOPOMY BXOIY:

- 3aIlyCcKaeTcsl, KOTAa KOHTPOJIpyeMasi TeMiepaTypa OoJbllie YCTaBKH;

- IMEET /IBE€ HE3aBUCUMBIX YCTAaBKU: YCTaBKY aBapUIHONW CUTHAJIM3ALNU U YCTAaBKY OTKIIOUYEHHUS.

3ammTa onpeaenser ciydan oOphiBa M KOPOTKOTO 3aMBIKAHHS TEMIIEPATYPHBIX TaTYUKOB:
- 0OpeIB pu Temmepatype conbuie 220 °C;
- KOPOTKO€E 3aMBIKaHUE TIPU TeMIiepaTrype MeHble MHuHycC 45°C.

1.2.5.8 3amura o HanpsKEHUIO
B 3ammrax no Hanpsokenuio YB3 mepen BKIIIOUEHHEM Harpy3KH HPOBEPSIET COOTBETCTBYIOIINE YCTaBKHU H,
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B 3aBUCHUMOCTH OT MX 3HAUEHHs, pas3pelaeT au00 3alpellaeT BKIIOYCHHWE HArpy3Kd; IOCNe BKIIOUCHHS Harpyskd
KOHTPOJIb [0 HANPSDKEHUSIM COXPAaHSAETCsI, HO PEIICHUE Ha OTKJIIOYCHUE IPUHUMAETCS 110 TOKaM.

K 3amuTam o HampspKeHUSIM OTHOCSATCS:

- 0 MMHUMAaJbHOMY JIMHEHHOMY HampsbkeHHIo (cpaOaTbIBaeT, ecinyd XOTs Obl OJHO W3 JIMHEWHBIX HaNpsHKEHUH
MeHblie ycraBku (mapamerp “U . 57) B TeueHune BpeMeHH, 3alaHHOTO TiapameTpom “U - E”);.

- TI0 MakCHUMajJbHOMY JHMHEHHOMY HampsDKeHHIO (cpalaTbIBaeT, €Cld XOTS Obl OZHO U3 JMHEHHBIX HaNpsHKEHUH
6osplie ycraBku (mapametp “U = 57) B TeueHue BpeMeHH, 3a1aHHOTO mapameTrpom “U = E”);

- IO IEepeKocy JMHEHHbIX HamlpsDKeHUM (cpabaTbiBaeT, €CIM pa3HULA MEXAY OelcHmeylouiumu 3HAYCHUSIMU
JIMHEHHBIX HANpshKeHHi Oombiie ycraBku (mapametp “U " 5) B TeueHne BpeMeHu, 3a1anHoro mapa-merpom “H " £7).

1.2.5.9 3amura o nopsAKy yepenoaHus ¢a3 cpadaThiBacT NPH HAPYLICHUH MOPSIKA YepeJoBaHus (a3, OTKII0YaeT
JBUraTelb U OJOKUPYET ero JalbHEeHIyIo paboTy.

1.2.5.10 3amuTa M0 MUHUMAIBHOMY COTIPOTUBIICHHUIO U30JISIIIMA OOMOTOK JBUTATEIIS.

ITocne nogaun HanpsKeHUs Ha OJI0K Iepes BKIIOUSHUEM BBIXOAHOTO PEle IPOBEPSIETC YPOBEHb U30JILIUU
OOMOTKH CTaTOpa OTHOCHTENBHO KOpIyca. YPOBEHb H30JISIIUU OOMOTKH CTaTOpa OTHOCUTENFHO KOPITyca TaKKe
IIpoBepsieTCs, KOIZa peJie Harpy3KH BKJIIOYEHO, HO TOKH JBurateins Menee 10% HOMHHAIBHOTO TOKa (B 3TOM ciydae
[IPUHUMAETCSI PELIeHNE, YTO IBUTATEIIb BHIKIIOUEH).

IIpu r «d=5 (15) Harpy3ka He BKIIOUACTCs, €CIIM CONMPOTHBICHUH n3osiuun Hike 500 kOm + 20 kOm, a pu r d=10
(20), ecmm Hmxe 1000 xOm + 50 xOwm. Ilpu r d=5 u r 1d=10, Harpy3ka BKJIIOUHTCS TOCIE BOCCTAHOBJIICHHS
COMPOTHBIICHUS M30AUMH U ucTeueHun BpemeHu AIIB. IIpu r 1d=15 u r «d=20 AIIB He Oyner.

1.3 COCTAB YCTPOMCTBA
CocraB yCcTpoiicTBa IpuBeIcH B Tabmmie 1.6.

Tabmuna 1.6 - CocraB ycTpoiicTBa

HaumenoBanue KoanuectBo CokpaieHue
bnok OptiDin ¥b3-302-01 1 OptiDin ¥b53-302-01
Brenmnwuii Tpanchopmatop Toka (TT) 3 TP-7-1 (5-50A)
JduddepennmanbHblii TpaHcpopMaTop (Tpancopmarop 1 TP-7-5 (5-50A)
HYJIEBOM MOCIIEOBATENLHOCTH) *

Temmeparypnsiii qatauk (Tamsl- Pt100, Ni100, Ni120) * 1
Temmnepatypusbiii gatuuk TaI — PTC-1xkOm * 1
* - [locTaBasieTcs: O COTTIACOBAHUIO C 3aKa3UMKOM.

1.4 YCTPOUCTBO U PABOTA

YB3 sBnseTcs MHUKpPOIMPOILECCOPHBIM IU(GPOBBIM YCTPOHCTBOM C BBICOKOW CTEMEHBIO HAIEKHOCTH U TOYHOCTH.
OnepaTUBHOTO THUTAaHUS HE TPeOyeTCs — KOHTPOJMPYEMOE HANPSIKCHHE SBISICTCS OJHOBPEMEHHO HANpPSIKEHHEM
MUTaHUA.

2 UCHIOJIB30BAHHUE 110 HABHAYEHUIO

2.1. MEPBI BE3OITACHOCTHU
Bce moakmoveHus JOMKHBI BBITOTHATHCS IPH 00€CTOUEHHOM YCTPOHCTBE.

2.2 VYIIPABJIEHUE YB3
2.2.1 YB3 umeer naTh peXUMOB yIIPaBICHUS:
- OJIOKMPOBAHUS KIIAaBUATYPHI;
- MUHUMAJIBHOTO KOJTMYECTBA YCTAaHOBOYHBIX TapameTpoB (fanee B Tekcre PMKVII);
- YPOBHS II0JIb30BATEILS;
- YPOBHS HaJaAuUKa;
- IMCTaHIIMOHHOTO YIPaBJICHUSL.
Bo Bcex pexxumax paboThl BO3MOXKEH:
- TPOCMOTP H3MEpSAEMBIX M OTOOpaskaeMbIx mapameTpoB (Tabmuma 1.3). JlucTaHue mapamMeTpoB BBIIOIHSETCS
knonkamu BHU3 u BBEPX;
- MPOCMOTp XypHaya apapuit (1m.2.4.6).

2.2.2 Ilpu 3abnokuposanHoli Kiasuamype HeBO3MOJCEH NPOCMOMp U NepeyCmMAaHO8KA NPOSPAMMUPYEMbIX
napamempos.

[Tpu 3abnoxupoBanHol KnaBuarype, Haxatne kHonkn YCTAHOBKA mnpuBoauT K MHOSBICHHIO Ha HMHIUKATOpE
coobmenus «LOC». st pa30iokupoBaHust KaBUaTypbl HEOOXOAMMO TTOBTOPHO HaxkaTh kKHOMKY YCTAHOBKA. 3aropaercs
ceerommon  YCTAHOBKA, a na unmukatope muraer “0”. Knonkamu BBEPX um BHU3 nabupaercs mmdpa mapons
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nosp3oBarenst oT 1 1o 9 n Haxxumaercst kHorka 3an/COp/Bei6. Ecim maponb BepeH, kiaBuatypa pa3oiokupoBaHa. Ecim
nocsie pa30IoKUPOBaHKS KJIaBHATypbl HE HAKMMAETCS HU OfHA KHOIKA B T€UeHUE 15 CeKyHI M yCTaHOBKa OJIOKMPOBKH HE
CHSTA I10JIb30BaTeNIEM, KJIaBUaTypa CHOBA OJIOKUpPYeETCs.

IIpumeuanmue- Ecou kakoi-mnbo JaTUYUK TeMIepaTyphl OTKIIOUEH MPOrPaMMHBIM CIOCOOOM, TO BMECTO
3HaYEHUs TEMIIEPATyphl (COMPOTUBIICHH) HA HHAUKATOP BEIBOIUTHCS “nak”.

2.2.3 Ilpu pa30I0KHPOBAHHOM KIIABHATYPE BO3MOXKHO:
- pabora B PMKVII;
- W3MEHEHHE U MPOCMOTp MapaMeTPOB YPOBHS MOJIb30BATENS;
- TIPOCMOTp MapaMeTPOB YPOBHS HalTaJuuKa.
2.2.3.1 PMKYII npeara3HadeH s YIPOIIEHUS paboThl 00CITyKUBaromero nepconaia ¢ Yb3.
st mepexona YB3 8 PMKVYIIT HeoOX0AMMO yCTAHOBUTH MapaMeTp 9 =1 WM BBIMOJHUTH YCTAHOBKY 3aBOJCKHX
mapameTpoB (11.2.2.4). [Ipu pabote YB3 B 3TOM peknMe TOPUT 3eeHbIi cBeToanon “PMKVII”.
B PMKYVII gist HopManbHO# paboThl 6J10Ka AOCTATOYHO YCTAHOBHUTH CIIEIYIOLINE apaMeTpPhI:
- HOMUHAJIBHBIH (pabounii) TOK ABUraTessi MO CKOPOCTH.
- HOMUHAJIBHBIN (paboumii) TOK ABUTATENS OOJIBIIONH CKOPOCTH.
- TEIUIOBas Neperpy3ka (TeraoBas MoJIeNb JBUTATEN).
- CUTHAJ IEPEKITIOYEeHHUS Ha OONBLIYIO0 CKOPOCTb.
Pab6ora 8 PMKYVYII otimmgaercst ot paboThI Ha YPOBHE TOIB30BATENS TEM, YTO TTapaMETPhI, HE BKIIOUCHHEIE B CITHCOK
PMKYVII, nprHUMarOTCsI paBHBIMHU 3aBOJICKMM YCTaHOBKAaM.

Ecinm kakue-1u0o mporpaMMupyeMble napaMeTpbl H3MeHEHBbI MOJb30BaTeJeM WJIH HAJAIYMKOM, HO He
BkJodeHsl B cnucok PMKYVYIL, to mpu mepexone B pexnm PMKYII  BMmecTo 3THX H3MeHeHHMH OyayT
BOCCTAHOBJIEHbI 32aBO/ICKHE TapaMeTpBhl.

[NapameTpsl, He BKJIIOYCHHBIE B CHHCOK B 3TOM pEeXHME, HE W3MEHSIOTCS W He mpocMmarpuBatoTcs. Pabora c
napamMeTpaMu, BKIIOYEHHBIMH B CIIMCOK TaKas JKe€, KAK U Ha YPOBHE MOJIb30BATEIS.

Bxuarouenne qro0oro mapamerpa B cnucok PMKYII u Beikiaouenne pexxknma PMKYII Bo3M0KHO TOJIBKO Ha
YPOBHe HaJIaJ4UKA.

2.2.3.2 Jlns mpocMOoTpa W M3MCHCHHS I1apaMETPOB YPOBHSA IIOJIb30BATENI HEOOXOAMMO HaXaTh KHOIKY
YCTAHOBKA, npu stom 3aropaercst ceeroauos Y CTAHOBKA. Jluctanue napamerpoB kHonkamu BHU3 u BBEPX,
BXOJl B M3MEHEHHE mapamerpa — nmoBTopHoe Haxkatue kHonmku Y CTAHOBKA (3HaueHue mapaMerpa HauWHAET MUTATh),
W3MEHEHUE 3HaueHUs mapaMerpa - kHonkamu BHIU3 m BBEPX, 3ammchk mapamerpa - kHomka 3arn/COop/Bri0, mepexon
oOpatHo B MeHo 6e3 3amucu — kHonka Y CTAHOBKA. Ilpu oTcyTcTBUHM Ha)KaTHs 1000 M3 KHOMOK B TedeHue 15 c,
YB3 nepexoAnuT B HCXOIHOE COCTOSTHHE.

Ecnmn m3MeHenmne mapametpa 3amperieHo (TOPUT TOYKa B CPEIHEM paspsiie MHAWKATOpa MHEMOHHKH TapaMerpa), TO
W3MEHEHHE 3TOT0 MapaMeTpa BO3MOKHO TOJIBKO Ha YPOBHE HaJlaT4MKa [TOCTIe CHATHS 3aIpeTa.

2.2.3.3 YpoBeHb HanaauyuKa

Bxon Ha ypoBeHb HanauMKa.

Haxate Ha xHonky YCTAHOBKA B Teduenue 5 c. Eciam ypoBeHB 3aIuileH MapojeM, Ha WHIAKATOPE TOSBHTCS
coobmenne «PRS». 3aropaercs ceeroguon YCTAHOBKA, a Ha uHmukarope 3HaueHWs mapamerpa muraetr “000”.
Kuonkamu BBEPX u BHU3 nocnemnoBatenbHo HaOpaTh Tpu mudpsl mapois Hajaguuka ot 1 jgo 9, pasgenss Habop
HakatreM kHonku 3ar/Cop/Bei6. Eciu mapons He BepeH, 3aroputcs «PRS» ¢ MuranneM B cTapimeM paspsiie HHAXKaTopa
3HaueHus U uepe3 15 ¢ YB3 Bo3BpaTHTCS B HCXOJHOE COCTOSIHME, MHA4Ye Ha MHAUKATOPE MOSBIAETCS NMEPBBIN MapameTp
MEHIO HaJlaJJurKa.

Jlucranme mapamerpoB kHomkamMu BHUW3 m BBEPX, Bxom B m3Mmenenme mapamerpa - kHomka YCTAHOBKA
(3HaueHue mapaMeTpa HauWHAeT MHUTaTh), M3MEHEHHE 3HaueHus mapamerpa - kHonkamu BHM3 m BBEPX, 3anmch
napametpa - kHomka 3an/Cop/Bei0, nmepexon obpatHo B MeHto Oe3 3amucu — kHonka Y CTAHOBKA. Ilpu orcytcTBun
Ha)kaTHs JIFOOOH M3 KHOTIOK B TeueHue 15 ¢, YB3 mepexoauT B HCXOIHOE COCTOSTHUE.

[Ipu pabote YB3 Ha ypoBHE HanmaguMKa, TOPUT AeCATUYHAS TOUYKA B MIIAJIIIEM pa3psae UHIUKATOPa MHEMOHHUKH.

Ha ypoBHe Hamagumka AOCTYMHOCTBH JIIOOOTO MapaMeTpa Ha YPOBHE IIOJIb30BATENsI MOXKET OBITh 3ampelieHa Wi
paspeuiena onHoBpeMeHHbIM HaxkatueM kHomok YCTAHOBKA u BHU3. 3anper goctyna MHAMLMPYETCS ACCATUYHOU
TOYKOH B CpEHEM pa3psae WHANKATOPA MHEMOHHUKH.

Ha ypoBHe Hamagunka BO3MOXHO BKIIOYEHHE B CITUCOK TMapameTpoB pexunma PMKVYII mro6oro gomorHUTENTEHOTO
napametpa. s 3Toro HeoO6X0IMMO:

- knonkamu BH3 1 BBEPX BEIOpaTh BKIIIOUaeMEIi TapaMeTp;

- HaxkaTh ogHoBpeMeHHo kHonku BHM3 u BBEPX.

Ecnu mapamerp uckioueH M3 cnucka mnapamerpoB pexuma PMKYVYIIL, To B crapumem paspsiae HHOUKATOPA
MHEMOHUKH TOPHT JeCITUYIHAs TOUKA.

2.2.4 YcTraHOBKA 3aBOJICKUX ITapaMETPOB
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YcraHOBKA 3aBOJICKMX ITApaMETPOB BO3MOKHA IBYMSI CIIOCOOaMH.

Cnioco6 mepBblii. YcranoButh napametp PPP=1. Tlocie BbIxoa U3 peKMMa YCTaHOBKH TapaMETPOB BCE 3aBOACKHUE
napaMeTpsl OyAyT BOCCTAHOBJIEHBI (KPOME MapoJIsd HAIa 9nKa).

Crioco06 BtOpoii. [Ipn momaue nuranust Ha YB3 yaepxkars HaxateiMu kHokn YCTAHOBKA u 3an/Cop/Bri6. Bee
3aBOJICKHE IapaMeTpbl, B TOM 4YMCIIe U Hapojb Hajaguuka, OyAyT BOCCTaHOBJIEHHI (maponbs Hamamuuka - 123). Iocie
ATOTO TIOBTOPHO BBIKITIOYUTE/BKIIOYHTH ¥ b3.

[locne BBIMOTHEHHSA TPOLEAYPHl YCTAHOBKH 3aBOJACKHX mapamerpoB, YB3 nHauner pabotry B PMKYVIIL, B crmcke
KOTOPOTO HaXOJSATCS MapaMeTphl:

- HOMUHAJIbHBIA TOK JIBUraTelIs MaJIOi CKOpocTH, d ;

- HOMHHAJIBHBIN TOK JBUTATENS GOJIBIION CKOPOCTH, dC.

OTH mapameTpsl BelAeIeHb hoHOM B Tabnuue 1.4.

2.3 [IOAI'OTOBKA YB3 K MCITOJIB30BAHUIO
2.3.1 [oakiIrouuTh TOKOBBIE TPAaHC(HOPMATOPHI B COOTBETCTBUH C PUCYHKOM 2.1.

IIpumeuanue—Bkauyecree TT gonyckaercss HCI0/1b30BAaTh TOJLKO TpaHchOpMATOPLI TOKA,
KOTOpbIe NOCTABJATCA B KoMIuiekTe ¢ YB3. Ucnonb3oBanue apyrux TT moxkeT npuBecTd K BBIXOAY
YB3 u3 cTpos.
2.3.2 Ilpomyctutrh 4yepe3 auddepeHUIHANbHBIA — TOKOBBIM — TpaHcdopmarop  (Tpanchopmarop — HyJeBOM
MOCJICIOBATEIILHOCTH ) BCEe TPH (Pa3HBIX MTPOBOAA U MOAKIIOUNTE ero K YB3,
2.3.3 Jlnsg KOHTPOJIS U U3MEPEHUS U3OJALUHN JBUTATENS MOJKIIOYUTH KIEMMY KOHTPOJIS M30JALUH 25 K OJTHOMY M3
BBIXOIHBIX KOHTakTOB MII. [loncoenuunts (snexkmpuyecku) x knemme 26 YB3 kopiryc nBurarens eciu:
- KOpILyC IBUTaTess HE 3a3€MIJICH;
170131
- HCIHOJIb3YETCA CETh C U30JIMPOBAHHOW HEUTPAJIBIO;
win
- K ki1emMe YB3 He MOoAKIIOYeH HYJIEBOU IIPOBO/I.
2.3.4 [Toaxmounth YB3 K 37€KTpHUYEeCcKOl CETH B COOTBETCTBUHU C pUCYHKOM 2.1.
2.3.5 Jlna pabotel ¢ YB3 mepcoHasbHOIO KOMIBIOTEpAa B KAUECTBE YHPABIISIOLIEIO WJIM KOHTPOJIUPYIOIIEIO C
HCITOJIb30BaHUEM porpaMMmebl “Tlanens yrpasnenust Y b3” HeoOxoammo:
- ycranoButh Ha IIK mporpammy “Tlanens ynpaBmenust OptiDin YB3-302-01 Jlugt”, 3amyctuB mporpammy
Setup_cplubz302 0l (elevator).exe;
- IOKITIOYUTH pazbeM “OBM” Ha nuneBoit manenn YB3 k pazpemy RS-232 TIK mpu momoru kaders
KC-01 nnu x pazpemy USB IIK npu nomonu xabemnst KC-USB-01.

IIpumeyanus

1. [Iporpamma Setup_cplubz302_01(elevator).exe, pa3MeleHa Ha carite KOMITaHUH
“HOBATEK-3JIEKTPO “ (http://novatek-electro.com/programmnoe-obespechenie.html).

2. Kabemn KC-01, KC-USB-01 xomrmuiektyercst moJ| 3aka3. Bo3aMoxxHO camocTosaTensHOe n3roroinenne kabdemns KC-
01 monb3oBaTeneM B COOTBETCTBUH C PUCYHKOM 2.2.

3. s padoter C YB3 gomyckaercs UCIOIB30BaHUE IPOTPaMM, Pa3pabOTaHHBIX MTOIB30BATEIEM.

2.3.6 IIpu ucnonszoBanuu MODBUS noaxitounTh TUHUM CBS3M K KiiemMmaM 33, 34, 35 VB3.
2.3.7 llogats HampspkeHue Ha YB3.

IIpumeduanune— YB3 nocrapiasiercss npu BbICTABJIEHHBIX HOMHHAJBLHBIX TOKax apurateasi (I, dc)
paBHbIMH HYJI0. B 3TOM ciayuyae pese Harpy3ku YB3 He BKJIIOYHUTCH 10 YCTAHOBKH HOMHHAJBHBIX TOKOB
JBUTATEJIS.

IMops10K BKIFOUCHUSI pelie HArPY3KHU ONpeesieTcs 3HaueHussmu napametpos Arr, AP, ACd (. 2.4.1.).

2.3.8 YcTaHOBUTH B MEHIO HEOOXOAMMBIC 3HAUEHUS TTapaMeTPOB.

2.3.9 Cusate nuranue ¢ YB3.

2.3.10 [Toaxmo4uTh MarHUTHBIN IycKaTeb (B naiabHeimem MIT) apurarens B COOTBETCTBUH C PUCYHKOM 2.1.

IIpuMeuanue - Korna pene Harpy3ku BKJIIOYEHO, TO 3aMKHYThl KOHTAKTBL S5-6 1 8-9, npu BBIKIIIOUEH-HOM pele,
3aMKHYTBHI KOHTaKkTHI 4-5 1 7-8.

2.4 ICITOJIbB3OBAHME I10 HASHAYEHUIO
[Ipumeuanue - [Ipu onucannu padotsl YB3 npezamnonaraercs, 4To ONUCHIBa€MbIE 3aIIUTHI BKIIIOYEHBI U BCE
HE0O0XOUMBIE JUIsl PabOTHI NaTYUKH MOIKIIOYCHBI.

2.4.1 Pabota YB3 1o BKIIFOUEHUS pene HAarpy3Ku

2.4.1.1 Pa6orta YB3 nocne momaduu nutanus (IepBOE BKITIOUCHUE)

IMocne momauu nutanus Ha YB3 Ha HHIUKATOP MHEMOHHKH B TeueHue 1-2 cekyHabl BeIBoguTcs SERA, a 3aTem mepen
BKJIFOUCHHEM peJie Harpy3KH YCTPOUCTBO MIPOBEPSIET:
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- YPOBEHb M30JSLMH OOMOTKH CTaTOpa OTHOCHUTENILHO KOpIIyca ABHUraress (IPU CONPOTUBICHUH H3O0JLILIMN HUXKE
500 + 20 kOM npu r d=5 (1000 + 50 kOm nipu r 1d=10) Harpy3ka He BKIIIOUAETCA);

- KauecTBO CETCBOTO HAmNpPSDKEHHs: IONHO(A3HOCTh, CUMMETPUYHOCTh, BEJIWYHMHY JCHCTBYIOIIETO JIMHEHHOTO
HaNpsHKECHUS;

- TpaBWIBHOE YepepoBaHue (a3, OTCYTCTBHE UX CIUIIAHUSL.

IIpu Hanuuuu m060T0 U3 3ampenarmux (akTopoB pelie HArpy3KH HE BKIIIOYAETCS, a HA MHIUKATOP MHEMOHHMKH
BBIBOJIUTCS] COOTBETCTBYIOIIMI KOJT aBapUH M 3ar0paeTcst CBETOIMO0 ABapus.

B 3aBrcHMOCTH OT 3HaYCHUS mapameTpa 5 P Ha UHIUKATOP BBIBOIUTCSL:

- nuneitHoe Hanpspkenue Uab (5 (P=0);
- compotuienne u3omstnuu rid (5 P=1);
- obparnbIii orcuet Bpemenu AIIB B cexynmax (AEE) mpu § P=2.

IIpu OTCYTCTBHH 3ampeniaroiiux (HakTopoB BKIFOYECHHE pejie HArpy3Kd OMpenensercss 3HaueHueMm mnapamerpoB APd
(pabora YB3 nocne nogauu nutanust) U Arr (3anpemenne ATIB mocne Bcex BUIOB aBapwii):

1) Ilpu APd=0 pene Harpy3ku He BKJIWOUYHTCS. [ BKiIIOYeHHs] pesie HATPY3KH B 3TOM cJiydyae HeoOOX0IuMO
OJHOBpeMeHHO HaxaTh kHonku BBEPX n BHU3.

2) Ipu APd=1 pene Harpy3ku BKiIrounTcs 4epe3 Bpems AIIB.

3) TIpu APd=2 perne Harpy3Kd BKIIOYUTCS Yepe3 2 CEKYH/IBI MOCIE MOJaui MTUTAHUS

OJIHOBpEMEHHO C BKJIIOUEHHUEM PEeJie Harpy3KHU 3aropaeTcs 3ejieHblid cBeToano i Harpyska.

[Tocne BKITIIOUEHHS peiie Harpy3KH M 10 MOMEHTa ITyCKa JBUTATeNs (ITyCK ABUTATENS OMPEAENIIETCS MO MPEBBIIICHUIO
TOKOM Harpy3ku ypoBHA 1,2 HOMHHaJbHOTO TOKa) KOHTPOJb M TPUHATHE PEIICHHS MO KadyecTBY HAampsLKEHHS
coxpansercs. Ecnu B 6e3TOKOBYIO ay3y HOSBMIMCH 3amperaronue GakTopsl, TO pejie Harpy3KH OTKIII0UaeTCH.

2.4.1.2 Padora YB3 nocie oTk/1I04eHns U3-32 aBaAPUH

Pabota YB3 B 3TOM citydae aHajgoruyHa padoTe Mpu MEPBOM BKIIOUCHUH, HO BKIIIOUCHHE PEJIC HATPY3KU HE 3aBUCUT
oT 3HaueHus mapamerpa APd.

2.4.2 Pabora YB3 nocne BKIIOUEHHS pejie HAarpy3Ky M BKIIOUYEHUs JBUTaTens (MosBiIeHus: TokoB Oonbuie 10%
HOMUHAJILHOTO TOKA JIBUTATEIS).

YB3 ocymiecTBisieT KOHTPOIIB 110 HAMPSDKEHUIO U TOKaM. Pesie Harpy3Ku OTKIIIO9aeTcs IpH cpabaTbIBaHUH
JIF000M 3a1UThI U3 TaOIUIE! 2.7 33 UCKIIIOUEHUEM

- 3aLIMT 10 HAIPSKEHHUIO;

- 10 MAKCUMAJILHOW TOKOBOM 3allUTe IIPH 1 -
Harpy3Kd HE OTKITIOYACTCS).

KOHTpOJIb TpeBBIICHHST TOKOB BeaeTcss OTHOocuTeapHO Toka In. Ilpu 525=0 (tabn. 1.4) u 3aMKHYTOM WK
Pa30MKHYTOM KOHTakTe Ha KiaemMmax 44, 45 (puc. 2.1), In mpuHEIMaeT 3Ha4eHHEe HOMUHAIBHOTO TOKa Majoi (mapamerp
“d I” Tabnuna 1.4 ) wim Gombiioi (mapamerp  «de” Tabmuna 1.4) CKOPOCTH COOTBETCTBEHHO.

IMpu 525=1 (tabmuna 1.4) W pa3OMKHYTOM WM 3aMKHYTOM KOHTaKkTe Ha kiemMmax 44, 45 (pucynok 2.1), In
NPUHAMAET 3HaYE€HHE HOMUHAJIBHOTO TOKa Majioii (mapamerp “ «d {7 Tabu. 1.4 ) wiu GospIioii (mapametp « de”
tabnmma 1.4) CKOpOCTH COOTBETCTBEHHO.

JJ1st UCKITIOYEHUS! JIOKHBIX CpabaThIBAHUM 3alHT MO TOKAM JIBUTATENSI OT BO3JICHCTBHS KOMMYTAIIMOHHBIX BHIOPOCOB
BO BpeMS IepeXojia ABHraTels ¢ OJHON CKOPOCTH Ha IPYryio BBoauTcs mapametp “k I2”. Eciom Bpems mpoimeriee ¢
MOMEHTA MEPEKIIOUEHHS ¢ OJHOM CKOPOCTH Ha APYTYI0 MEHBIIE 3HAUEHMs YCTaHOBIEHHOro B “E 127, TO TOK HyIJIEBOM
nocnenoBareabHocTd (({JP) mpuHEMaeTcss paBHBIM HYJIO, a TOKH (a3 BBILIE COOTBETCTBYIOIIETO HOMHHAJIBHOTO TOKA
JIBUTATEIS IPUHUMAIOTCS PaBHBIMH HOMUHAIBHOMY TOKY ABUTratelns ( «de mpu mepexojie ¢ Majoii Ha OOJIbUIYI0 CKOPOCTh
nsuratens win d | ipu nepexoze ¢ 0oJbIIeH Ha MAIYIO).

IIpn BKIIOUCHHOM HIBWraTeie Ha WHIMKATOP MOXET BBIBOAUTHCA WIM TOK (ha3bl (A) mBurarens WM 3HA4YEHHUE
napamerpa, BBIOPAHHOTO TIOJIb30BaTeNieM. 3HAYCHHE IapaMeTpa, BHIOPAHHOTO MOJb30BATENIEM, MOXKET OTOOpaKkaThCs
MOCTOSIHHO (G L=0) Wid B TeUEeHUE 15 c, a  3areM BO3BpalaeTcs WHIWKaIus TOKa
¢assr A gsurarens (5 [L=1).

n =1 (B 3TOM CiIly4ae MHIUKAIHS TPEBBIIICHUS €CTh, HO pelie
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Pucynok 2.1 - Cxema nogxirouenust OptiDin Yb3-302-01

2.4.3 Pabota pene curHanu3anyuu
KoHTaKTHI peie 3aMBIKaOTCs TIPH JTI000H aBapuH, IEpedncIcHHON B Tadnue 2.7.

[l puwmeuanmune - Korma pene curHagu3aliy BKIIOYEHO, TO KOHTAKTH 1-2 Pa3sOMKHYTHI, a KOHTaKTHl 2-3
3aMKHYTHI.

2.4.4 Pabota c untepdeiicom RS-485 mo nporoxomry MODBUS B pexxume RTU.
YB3 1o3BosSeT BBHIMOMHATH OOMEH JaHHBIMHA C BHENIHMM YCTPOMCTBOM IO IOCIIEAOBAaTENbHOMY HHTepdeicy 1mo
npotokosry MODBUS. Ilpu BeimonHennn ooMeHa o uarepdeiicy RS-485 miam RS-232 ropur cunnit
ceeroauo] O6MeH.
2.4.4.1 [TapaMeTpbl KOMMYHHUKAITIH:
- agpec ycrpoiicta: 1-247 (mapamerp r5A);
- CKOpOCTS mepenaun aaHbix: 9600 601, 19200 6ox (mapamerp r55);
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- peakuus Ha TOTEPIO CBS3U: MpenynpexIeHHe U MPOAODKEHHE PaboThl, MPOIOIKEHNE paboThl ¢ OTCYTCTBHEM
penynpexIeHus, MpeaynpexIeHne U OCTaHOBKa ABUTraTens ¢ paspenienuem AlIB;
- TOCJIE BOCCTAaHOBJICHHUS CBSI3M, NPEAYNPEeKICHHWE W OCTaHOBKa JBHrarens c 3ampemieHueM AIIB mocne
BOCCTaHOBJICHHUS CBsi3H (mapamertp r5P);
- oOHapy>keHHe BpeMeHH npeBbinieHus oteeta: 1¢ —120c¢ (mapametp r50);
- ¢opMaT mepemaBaeMoro cjioBa — 8 OUT, 0€3 KOHTPOJIST YETHOCTH, JIBa CTOTOBBIX OWTA.
2.4.4.2 VYnpasnenue YB3 oT KommbroTepa
Ces13p koMITbIOTEpa ¢ YB3 ocylecTBiIseTcs Mo mocieaoBaTeIbHoMy HHTepdeiicy. Cxema MOAKIIOYCHHS TTPUBEICHA
Ha pucyHke 2.2. Kaxnpii Yb3 uMeer mHAMBHIyanbHBIH KOMMYHHUKALIMOHHBIN aapec. KoMmbproTep ympaBiseT KakabIM
VYB3, paznuuas ux mno aapecy.
YB3 moxer padorars B MODBUS cetsix, paboratomux B pexxume RTU.

KomnbtoTtep
YB3-302 X1 X2
H [ com-port
" RS_232 " [KoHT HauMmeHOB

Hammvenos [KoHT

1 RxD
ITXD 2 TxD
RxD 3
IGND 4 SG

O oo I o O ] W N

X1 Bunka Juist MOAKIIIOYEHUS TelaeQOHHOU TpyOKH
PLUG-4P4C-P-C2

L] 1
X2 Pozerka DB-9 ‘ ® m ®
L] G

Pucynok 2.2 - Cxema noakmouerust OptiDin YBb3-302-01 k koMmstoTepy

I

Female
Side

2.4.4.3 IIpoTOKOI KOMMYHHKaLUN
OOMeH Mexay KoMmmbioTepoM M YB3 ocymecTBiseTcss makeTamMu JaHHBIX. DopMaTr MmakeTa MaHHBIX MPHUBEACH B
tabmure 2.1.

Taéauua 2.1
HWHTEpBAJI MOTIaHHs — Oosiee 2 Mc TIpu ckopocTh nepenaun 9600 6o, mim 6ojee
START
4 mc nipu ckopoctu niepenaun 19200 6ox
ADR Kommynukaunonusii agpec YB3 (8 6urt)
CMD Kog komanzp! 8 out
DATA 0 CopneprkaHue NaHHBIX:
N*8 6ut nanssix (n<=24)
DATA (n-1)
CRC CHK low CRC cyMMa IMKJINYECKOr0 KOHTPOJIS
CRC CHK high 16 Out
HHTEPBAI MOTYaHUS — Ooiee 2 MC pu ckopocTd nepenadn 9600 6ox, mmn 6osee
END
1,6 mc ipu ckopocTu niepenaun 19200 6ox

2.4.4.4 CMD (xon xomanasl) u DATA (CHMBOITBI JAaHHBIX)

dopmar CHMBOIIOB TAHHBIX 3aBUCHT OT KOMaHIHBIX KOJIOB.

Koa xomanabsl —0x03, uyTeHue n- ¢JI0B.

st mpuMepa, yTeHue HENPEPHIBHBIX 2 CJI0B OT HauansHOTO aapeca 2102H B YB3 ¢ koMMyHUKaIIMOHHBIM
aapecoM 01H (tabmura 2.2).
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Tabanuna 2.2
KomanaHoe coodmenue OTtBeTHOE coo0O0IIEeHHE

ADR 0x01 ADR 0x01
CMD 0x03 CMD 0x03
CrapToBBIf aipeC TaHHBIX 8)’2(2)5 Uwncno naHHBIX B OaifTax 0x04
Yucno na CJIOBA 0x00 CopepxkaHue na 0 azpec 0x17
UCJIO JAHHBIX B CIOBaX 0x02 JepKaHue JaHHBIX 110 afpecy 0x70
CRC CHK low 0x6F ConeprxaHue JaHHBIX O aapecy gigg
CRC CHK high 0xF7 CRC CHK low 0xFE
CRC CHK high 0x5C

Koa xomanab 0x06, 3anuch — 0JIHO CJI0BO

Hcnoab3oBaHue NaHHOW KOMAaHABI He PeKOMEHIYyeTcsl, TAK KaK 3alUCh HEKOPPEKTHBIX NAHHBIX MOKeT
npuBecTH K 0TKazy YB3.

3amuch JaHHBIX BO3MOXKHA TOJIBKO IO ajpecaM IMpOrpaMMHUpPYeMbIX HapameTpoB (Tabn. 1.4), 3a  HCKIIOYEHUEM
napamMeTpoB, IPUBEICHHBIX B Tabiuue 2.3.

Tabanuna 2.3
YcTaHOBOYHBIE H CUMTHIBAEMble MAPpaMeTPhI IMapameTtpsl K010B Anpec
[TommHOE Bpems pabOTHI yCTPOHCTBA, CYTKH EbU 193
Bpems HapaOoTKu ABHTraTeNs, CyTKU ELO 194
Kon noctyma nonp3oBaTens Lot 195
Kon nocryna Hamaganka PRS 196
BoccTranoBnenne 3aBoACKUX apaMeTPOB PPP 197
Bepcus yctpoiictea rEL 203

3anuch mapaMeTrpa OCYILECTBISIETCSl HE3aBHCHMO OT YCTAHOBIJICHHOM 3aILMTHI HajJaaduKa (3allUcCh 110 JIMHUM CBSA3H
uMeeT 00Jiee BRICOKHMA TPUOPUTET).

IIpu 3amucu HOBOro 3HauYEHMs MapaMerpa B f4elKy, 3amunieHHyro PMKVII, napamMeTp aBTOMaTn4ecku BBIBOJUTCS
U3 3TOrO peXuMa.

Hna mpumepa, 3ammce 1000 (0x03ES8) B peructp ¢ agpecom 0x00AO0 B YB3 ¢ xommyHukammonusiM anpecom 01H
(Tabnuna 2.4).

Taoauna 2.4
Komananoe cooduienue OTBeTHOE COO00LIEHHE

ADR 0x01 ADR 0x01
CMD 0x06 CMD 0x06

. 0x00 o 0x00
CTapToBbIii aJipec TaHHBIX 0x A0 CrapToBBbIii aipec TaHHBIX 0xA0
JlaHHBIE gz]g?; Hanmpie 8;213;
CRC CHK low 0x89 CRC CHK low 0x89
CRC CHK high 0x56 CRC CHK high 0x56

Kon xomanasl 08h — nuarnocruka.

Oynkust 08h obecrieunBaeT psii TECTOB AJIS IPOBEPKH CHCTEMBI CBA3HM MEXKAY KOMIbIOTEpoM H YB3, a Taxoke s
MPOBEpKH paboTtocmocobrocTn YB3.

OyHKIMSI UCTIONB3YET T0JIe OAPYHKIIUH sl KOHKPETU3AI[MH BBITOTHICMOT0 JCHCTBHS (TecTa).

Hoogpynxuusa 00h - é036pam oannvix 3anpoca.

JanHble, mepegaHHbIe B M0JIE JAaHHBIX 3al1poca, JOKHBI OBITH BO3BPAILCHBI B [10JIE JAHHBIX OTBETA.

[Ipumep 3ampoca u 0TBeTa MPUBEAEH HA PUCYHKE 2.3.
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3anpoc
NoacdyHkuma | MNoadyHkuns | daHHble OaHHbIe
Anpec DQYHKUMA HB LB HE LB CRC LB CRC HB
01h 08h 00h 00h AOh 3Ch 98h 1Ah
OTeet
NMoacdyHkuma | MNoadyHkuma | [daHHEle OaHHbIe
Apnpec DYyHKUMA HB LB HB LB CRC LB CRC HB
01h 08h 00h 00h AOh 3Ch 98h 1Ah

Pucynox 2.3 — [Ipumep 3anpoca u oreeta noadysakmun 00h - BO3BpaT JaHHBIX 3ampoca.

Hoogynkyusa 01h — pecmapm onuyuii céasu.
[lepudepuitasiii nopt Yb3 nomxen 6bITh MHANNATU3UPOBAH U BHOBH 3aIyIICH.
ITpumep 3anpoca 1 oTBeTa NpUBEAEH HA pUCYHKe 2.4.

3anpoc
MoadpyHkuma | MoadyHkuuAa | LaHHble | [JaHHble
Appec QOyHKUMA HB LB HB LB CRCLB CRC HB
01h 08h 00h 01h 00h 00h B1h CBh

OTBeT He Bo3BpalyaeTcs

Pucynok 2.4 — IIpumep 3anpoca u oteeta noadyskpu 01h - pecrapr onuuii cBs3w.

2.4.4.5 CRC — ko1 HTUKINYECKOTO KOHTPOJIS

KonTponbras cymma (CRC16) npeacrasisier co00i MUKINIECKUA MPOBEPOUHBINH KOl Ha ocHOBe moiuHoMa AOO1h.
[epenaroriee ycTpoitcTBO (OPMUPYET KOHTPOJIBHYIO CyMMY JUTSl BCEX OalT repenaBaeMoro cooOrienus. [IpuHuMaroriee
YCTPOMCTBO aHAJOTMYHBIM 00pa3oM (QOpMHUpYEeT KOHTPOJNBHYIO CyMMY Uil BCeX OalT NPHHATOrO COOOIIEHUS H
CPaBHHBAET €€ C KOHTPOJIBHON CyMMOH, IPUHATON OT mepeaaromero ycrpoiicrsa. [Ipu HecoBmagennn cpopmMupoBaHHOit

Y MIPUHATON KOHTPOJIBHBIX CYMM TeHepHpYeTCs coollieHne 06 ommoke.

Tlone KOHTpOJ’IBHOﬁ CYMMBI 3aHUMACT ABa OaiiTa. KOHTpOHLHaH CcymMMma B COO6H.[€HI/II/I nepeaacTed Miiaauuum OariToM

BIIEpE/I.

Kontponsnas cymma ¢opMupyeTcs 1o ClIeIyoeMy aJropuTMy:

1) 3arpy3ka CRC peructpa (16 6ur) enuauriamu (FFFFh);

2) uckmovarotee MJIN ¢ mepBeiMu 8 6uramu Oatita coobmmenns u cogepxumbiM CRC peructpa;

3) caBur pe3yabTaTa Ha OAWH OUT BIIPaBO;

4) ecnu cauraemslii out = 1, nckmovaromee UJIN cogepkumoro peructpa co 3Hauenuem A001h;
5) ecnu cBuraeMelil OuT = 0, MOBTOPUTH IIar 3;

6) IOBTOPSATH 1Iaru 3, 4, 5, Moka He OYyT BHIIOJHEHHI § CIIBUTOB;

7) uckmouaroriee UJIN co cnenyrommmu 8 6utamu 6aiita coodmenus u coaepxxumbsiM CRC peructpa;
8) moBTOpATH Wark 3 — 7, moka Bce 0aiThI cooduIeHns He OyayT 00paboTaHBbI;

9) KOHEUHOE COAEPIKUMOE perucTpa OyJeT COAEepKaTb KOHTPOJIbHYIO CyMMY.

Ilpumep npozpammur CRC zenepayuu kooa c ucnonvzoeanuem azvika C.

OyHKIMs Oeper ABa apryMeHTa:

Unsigned char* data <- a pointer to the message buffer

Unsigned char length <- the quantity of bytes in the message buffer

The function returns the CRC value as a type of unsigned integer.
Unsigned int crc_chk(unsigned char* data, unsigned char length)

{int j;

unsigned int reg_crc=0xFFFF;

while(length--)
{

reg_crc "= *datat++;
for(j=0;j<8:j++)

{

if(reg_crc & 0x01) reg crc=(reg_crc>>1) * 0xA001; // LSB(b0)=1
else reg_crc=reg crc>>1;

}
b

return reg_crc;

}

2.4.4.6 Anpeca peructpos
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Anlpeca perucTpoB M3MEPSIEMBIX W BBIYUCISIEMBIX TapameTpoB YB3 mpuBenensr B Tabimme 1.3. Anpeca peructpos
MPOTrPaMMHUPYEMBIX ITapaMeTPOB NMPUBEICHBI B TadmuIe 1.4.
J1OTIOJTHUTENEHBIC PETUCTPHI U UX HA3HAYCHUE NPUBEJCHBI B Ta0uIe 2.5.

Tadauua 2.5
HaunmenoBanme | Anpec Ha3navenne IIpumeuyanne
Bit 0 0 — HeT aBapun
1 — aBapwus (koj aBapuu B peructpe 241)
Bit 1 0 — pene Harpy3Ky BHIKIIFOUEHO
i
1 — pene Harpy3Ku BKIIOYEHO
Bit 2 0 — pyHKIMOHATFHOE peJie BBIKITFOUYEHO
i
1 — pyHKIMOHAIEHOE pelie BKIFOYEHO
Peructp cocrostans YB3 240 Bit 3 0 — moBTOpHOTO MycKa HE OyAeT
i
1 — oxunmaercs AIIB
Bit4 0 — Manas ckopocThb
1 — GosbIIast CKOPOCTh
Bit 5 | 3ape3epBupoBaHo
Bit 6 0 — pexxum PMKVII BeIKTIOUEH
i
1 — pexum PMKYVII Bkimtouen
Peructp aBapum 1 241 Ha3HaueHHue OMTOB B Ta0m. 2.7 0 — mer ama-
uu
Peructp aBapum 2 242 | HazHavyeHHe OWTOB B TaOII. 2.7 Il) — aBapus
Kypnan aBapuit
KOJI aBapuu 1 243 KOJI aBapu# 1o 1abm. 2.7
3Ha4YeHue napamerpa 1 244 | 3Ha4YeHHWe mapamMeTpa 1o tabmn. 2.7

245 | crapmmue nBa Oaiita

BpeMms aBapuu 1 -
246 MJIaamue asa Oaiita

KOJT aBapHuu 2 247 | xox aBapuu 10 TabI. 2.7

3HauYCHUE MapameTpa 2 248 | 3HaueHme mapaMerpa mo Tabiu. 2.7

249 | crapmmue nBa Oaiita
250 MIIaIInue asa Oamnra

BpeMs aBapuu 2

KOJT aBapu 3 251 KOJI aBapwH 1o Tabi. 2.7
3Ha4YeHue napamerpa 3 252 | 3Ha4YeHHWe mapamMeTpa mo tabmu. 2.7
BpeMs aBapuu 3 253 | crapmme nBa Oatita

254 MJIaamue asa Oaiita

KOl aBapuu 4 255 | kox aBapuu 1o Tadm. 2.7

3HaYeHWe apamerpa 4 256 | 3HaueHHWe mapaMerpa 1o Taoi. 2.7

257 | crapmwue nBa Oalita

BpeMs aBapuu 4 —
258 MIIaJIIINE Ba OaiTa

KOJT aBapuH 5 259 | xox aBapuu 10 Ta0MI. 2.7

3HaYEHHUE napameTpa 5 260 | 3HayeHHe mapamMeTpa 1o tabmu. 2.7

261 | crapmme aBa Oaiita

BpeMs aBapuu 5 -
262 | muammue 1Ba Oaiita

2.4.4.7 O0paboTKa OMIHMOOK CBSA3U

B ciryuae BO3HHKHOBEHHS OIIMOOYHON CUTYaIllMH TPU NMPUHATHU Kajapa (omuOKa mapureTa, omnOKa Kaapa, OumoKa
KOHTPOJIbHOU cyMMBl) YB3 oTBeT He Bo3BpaluacerT.

B cmydae BO3HMKHOBEHHS OMMOKK B (opmare Wi 3HAUYEHUH TepeIaBaeMbIX MaHHBIX (HEMOIeP)KUBAEMbIH KO
¢ynkumn u T. 1.) YB3 mpuHumaer xaap 3ampoca u (GOpMHUpYeT OTBET ¢ MPU3HAKOM U KOIoM omuOku. [IpuzHakom
OIIMOKY SBIISIETCS YCTAHOBJICHHBIA B €MUHUILY CTapIinii OUT B mone pyHKmuu. [log Kox ommOKN OTBOJUTCS OTIEIBHOE
nose B oTBere. [IpuMep oTBeTa npuBeeH Ha pUCYHKE 2.5.

Koner ommbok mpuBeaeHs! B Tadmuie 2.6.
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3anpoc - hyHkuna 30h He nogoepkmuBaeTcs

Appec DyHKUMA JlaHHbIe CRCLB | CRCHB
01h 30h XXh XXh
OTeeT
Agpec | OyHkuus Kon CRCLB | CRCHB
OWKGKK
01h BOh 01h 94h 00h

Pucynoxk 2.5 — [Ipumep oTBeTa mociie BO3HUKHOBEHHS OIINOKH.

Tabauna 2.6
KOJ,
OILIMEKH HA3BAHHUE OIIMCAHUE

01h ILLEGAL FUNCTION [TpunsaTeIil Koa GyHKIKMM HE MOXKET ObITh 00paboran YB3

02h ILLEGAL DATA ADDRESS Anpec NaHHBIX, YKa3aHHBIA B 3alpoce, HE JOCTYNEH JaHHOMY
NOJYNHEHHOMY

03h ILLEGAL DATA VALUE Bennuuna, coepKalliascs B TONE JAHHBIX 3ampoca, SBIAETCS
HEJIOIYCTUMOU BeTMUHHON 111 Y B3

04h SLAVE DEVICE FAILURE Iloka YB3 mbITancs BHIIOTHUTH 3aTpeOOBaHHOE [eiicTBUE,
MIPOM301IJIa HEBOCCTaHABIMBaEMast OINOKa
YB3 npunsit 3ampoc u 00padateiBaeT ero, HO 3TO TpeOyeT MHOTO

05h ACKNOWLEDGE BpEMEHHU. DTOT OTBET MPEJOXpPaHSET BEIyIIEro OT I'eHepaluu
omuOKHu TaliMayTa

06h SLAVE DEVICE BUSY VB3 3anaT o6paboTkon KOMaHJBL Benymuii nomkeH MOBTOPHUTH

cooOI1IeHIEe 03Ke, KOTa BEIOMBII OCBOOOANTCS
07h NEGATIVE VYB3 He MOKET BBITIOIHUTH MPOTrPaMMHYI0 (DYHKIHUIO, TPUHSITYIO
ACKNOWLEDGE B 3aI1poce

2.4.5 Cucrema aBapHiHBIX COCTOSTHUN

IIpu BOZHUKHOBEHUH aBapUIHOTO cOCTOSIHUS Y b3:

- Ha MHAMKAaTOP MHEMOHHUKH BBIBOJUTCS KOJ aBapHU B COOTBETCTBUH € Tabuuei 2.7;

- Ha MHIWKATOp 3HAYEHHUS BBIBOAWTCS 3HAUEHHWE IapameTpa, Mo KOTOPOMY BO3HHKIIO aBapHfHOE COCTOSTHHE (eciu
JTAaHHOE aBapUMHOE COCTOSHUE HE UMEET YUCICHHOT0 3HAUCHUS, HA UHIUKATOP BRIBOAUTCS ‘*---*);

- 3aropacrtcia KpaCHLIfI CBETOOMO

oxumaercs AIIB);

- peJie Harpy3KH BBIKITIOYAETCS;

- peJie CHTHaJIN3aluy BKIIOYAETCs.

Ecnu YB3 onpenensieT HECKOJIBKO Pa3Iu4HbIX TUIIOB aBapUil OTHOBPEMEHHO, TO KOJIbl aBapUi U 3HAYEHUS
MapaMeTpOB BHIBOIATCS MOCIIENOBATENFHO OJIMH 32 APYTUM.

Ecnmu paspemeno AIIB, To Ha MHAMKATOp BBIBOAATCS KOJBI aBapuil W BpeMs, ocTaBiieecs a0 AIIB (ecnmu Bpems
O’KHJIaHMsI TIO TETJIOBOM Neperpyske ABurarens oosbline BpeMernn AIIB, To BEIBOAUTCS BpeMs OKHIAHHSA).

«ABapusn» (TOCTOSIHHBIM cBeToM, eciu AIIB He OymeT m MuUTarOImuM, eciu




Tadauna 2.7 — Koasl aBapuil
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Anpec pe- Axpec
MuemMoHnKa THCTpa Kon P
HaumeHnoBaHue aBapuu ABADIH 3HaveHHe mapameTpa snavens | apapun | PETHCTPA
P P N Oura
napamerpa
MaKCHUMalbHast TOKOBas B (azax R - gzngMaHBHHH roKno 300 1 241:0
IO TETJIOBOM MeperpysKe Adk 301 2 241:1
OT 3aMBIKaHHsI Ha 3eMJTIO (IO TOKY RO TOK HYJIEBOU 302 3 2412
HYJIEBOH MOCIIEI0BATEIILHOCTH) ) M0CJIE0BATENILHOCTH '
0 TPEBBIIICHUIO KPATHOCTU 00paT-HOU 2413
I10CJIEI0BATENFHOCTH IO TOKY K '
00paTHOH MoCIeI0BaTENEHOCTH I10 Ac « KpatHocTh 303 4
HaNpsHKEHUEO
10 OOpaTHON TTOCIIEIOBATEIEHOCTH 10 Az TOK 00paTHO 304 5 241:4
TOKY ! MOCJIEI0BATEIbHOCTH )
MUHHMAaJbHas TOKOBas B (pazax A . OTCYTCTBYET 305 6 241:5
3aTSAHYTHIN ITyCK RPP 306 7 241:6
OJIOKUPOBKA pOTOpa APk 307 8 241:7
IO TIOPSAIKY YepenoBanus dhas ALUM 308 9 241:8
10 HAJIMYUIO TOKOB ITPHU OTKIIFOUEHHOM .
pelie Harpy3KH (aBapusi KOHTaKTOpa) Ao ToK 309 10 241:9
10 MUHUMAJILHOMY JIMHEHHOMY Ay HanpsKeHHe 310 1 24110
HANPsDKEHUIO : )
110 MARCHMATILHOMY JHHCHHOMY AU - HaTIpSIKCHHE 311 12 241:11
HaTPSHKEHHUIO
1o mepekocy da3 RY MEPEKOC 312 13 241:12
10 MUHUMAJIEHOMY COTIPOTHBIICHHIO A COIIPOTHBJICHUE 313 14 241-13
M30JSIIMH OOMOTOK JBUTaTEIsI T H30JISIUH ]
M0 aBapuH KaHaJa JIUCTAHITUOHHOTO Adl 15 241-14
yIpaBlICHAS :
aBapUilHBIM OCTAHOB ABUTATENS O€3 EAd 16 24115
BO3MOXHOCTH IIOBTOPHOTO ITyCKa '
aBapUIHBIA OCTAHOB JIBUTaTEN C
BO3MOXHOCTBIO TTIOBTOPHOT'O ITyCKa E0d 17 2420
OJTHOBPEMEHHBIM Ha)KaTHEeM KHOIOK ‘
BBEPX u BHU3
O JIOCTHXXCHHUIO TIOPOTa TeMIIepaTyphl AE | TeMIieparypa B 308 18 247:1
TEPBOTro AaT4YNKa rpagycax )
O JIOCTHXXCHUIO TIOPOTa TEMIIEpaTyphl AL2 TeMIieparypa B 309 19 2429
BTOPOTO JaT4YnKa rpamycax )
IO K.3. JaT4YMKa TeMIepaTypsl 1 EQI 20 242:3
10 OOPBIBY aTYMKa TeMIeparypsl | ES ! 21 242:4
0 K.3. IaTYMKa TeMIepaTyphl 2 EQe 22 242:5
10 OOPBIBY aTYMKA TEMIEpaTyphl 2 ESe 23 242:6

2.4.6 XXypHas aBapuitHBIX COCTOSIHUN

[Ipu oTkiroueHHHU pene Harpy3ku B ciydae aBapud, YB3 3amuceiBaeT B CBOIO MaMsATh KOJA 3TOM aBapuH, 3HAUECHUE
napameTpa, 10 KOTOpOMY ITPOM30IIIJIa aBapusi U BPeMs €€ BOSHUKHOBEHUSI.

I[Ipumedanue - Bpems aBapun onpenensiercs o BHyTpeHHUM yacaMm Y b3.

Tak xak YB3 He uMeeT BCTPOSHHOI0 HCTOYHHMKA MMUTAHUS, TO BpEMs, B Te€UCHHUE KOTOpPoro Ha YB3 He ObLI0 nuTaHus,

HC YUYUTHIBACTCH.
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Uncno OOHOBPEMEHHO COXpaHAEMBIX KOJOB aBapuil — mATh. lIpM BO3HHMKHOBEHMH TOCIEAYIOIIMX aBapui,
nH(popMaIys 00 aBapuy 3aMChIBAaeTCS HA MECTO CaMOil TaBHEH 10 BpeMeHH aBapuH.

st mpocMoTpa KypHalla He00X0IMMO HaxkaTh KHOTIKY 3an/Cop/BuIO.

Ceeromnon YCTAHOBKA 3aroputcst B MUTaromieM pexxumMe, a Ha HHAUKATOpsl Y b3 OyneT BeiBeeHa mepBasi CTpoka
u3 Tabmwmel 2.8. [IpocMoTp KypHaIa ocymecTBiseTcs HaxaTreMm kHormok BBEPX u BHU3.

st BBIXOAA M3 peKUMa MPOCMOTpa KypHalla HeoOXOAMMO HaxkaTh KHOMKY 3an/COp/Bei0 uiam BBIXOI MPOHM30HAET
aBTOMarndecku uepes 30 ¢ mocie MOCIeAHEro HaXXaTus Ha KaKyr0-T100 KHOIIKY.

WNudopmarus 06 aBapuu BEIBOAUTCS Ha WHANKATOPE! YB3 B Buze, npuBeneHHOM B Tadmuie 2.8.

Taoauna 2.8

BbIBoaUTCA HA HHAMKATOP MHEMOHHUKH BbiBoauTCSH HA HHAMKATOP 3HAYEHUS

“Adi” HOMep 3amucH B )KypHaie (1-mocneansst 3anuch Mo BpeMeHHN)
XXX — MHEMOHHKA aBapHH I10 YYY - 3nauenue napamerpa mo tadi. 2.7

Taou. 2.7 (ecnu 3HaUEHUE TTapaMeTpa HET - BBIBOIUTCS “‘---°)

XXX — 4acel, NpoUIEANINE C MOMEHTA

aBapHH YY - MUHYTHI, OpOLIEIIINE C MOMEHTA aBapUU

2.4.7 YupasieHue ABUraTeieM c JuiieBoi nanenu ¥Yb3
B 3aBucumoctu or 3HaueHus mapamerpa Ald, Bo3aMokHO ympaBienue perne Harpy3ku YB3 0ZHOBpeMEHHBIM
HaxatreM kHormok BBEPX n BHU3 (eciin YB3 He HaxonuTcs B pexkuMe OJIOKUPOBAHUSI KIIABUATYPHI):
RCd=0 - ver peakuum;
RCd=1 (pa3pemien myck ABUTaTeNsi) — pelie Harpy3KH BKIFOUYHTCS, eciu Bpemst ATIB He uctexio;
RCd=2 (aBapmiiHoe OTKIIOYECHHWE [BUTATENs) — pelic HAarpy3KH BBIKIIOYUTCS C Bblmaueil koxa asapuu “AR”).
[ToBTOpHBIH MyCK ABUTATENs BO3MOKEH TOJBKO MOCIIE 00ECTOYMBAHUS M TOBTOPHOM Mojauy nutanus Ha YbB3;
RCd=3 (paspelieH MycK W OCTaHOB JBUraTeis) — peliec HAarpy3KH OTKI4YaeTcs ¢ Bbimaded koma “AO0d”. s
BKJTIOUYEHUS HE00X0IMMO TIOBTOpHOE HaxkaTre kHormok BBEPX u BHU3.

3 TEXHUYECKOE OBCJIY’KUBAHUE
3.1 MEPBI BE3OITACHOCTH

BHUMAHHUE! IIPU NPOBEJEHUU TEXHHUYECKOI'O OBCJIYKUBAHUS OptiDin Yb3-302-01
IIMTAHHUE JOJI’KHO BbITh OTKJIFOYEHO.

[logkmrouenne, peryavupoBKa M TEXHHUYECKOE OOCIYXHMBAaHHE YCTPOIHCTBAa [OJDKHBI HPOU3BOAMTHECS TOJBKO
KBaJTM(PUIUPOBAHHBIMY CIIEIHATHCTAMU, H3YYHBIINMHU HACTOsIIIee PyKOBOJCTBO 10 AKCITyaTallHy.

3.2 IIOPANOK TEXHTYECKOI'O OBCIIY X XUBAHUA

Pexomenmyemast meprognIHOCTh TEXHUIECKOTO 00CITY)KUBAaHHUS - KayKIbIE IIECTh MECAIIEB.

Texnuueckoe 0OCIy’KMBaHHE COCTOMT M3 BH3YaJIbHOTO OCMOTpa, B XOJ€ KOTOPOTO IpPOBEpsSeTCs HAIEKHOCTDH
MOJICOETMHEHHS ITPOBOIOB K KieMMaM Y b3, 0TCyTCTBHE CKOJIOB M TPEIIMH HA €ro KOpITyCeE.

4 TPAHCIHOPTUPOBAHUE U XPAHEHUE

OptiDin ¥Yb3-302-01 B ynakoBke MPOU3BOAUTEINS TOJDKHBI XPAHUTHCS B 3aKPBITHIX TIOMEIICHHUAX C TEMIEPATypOr OT
MuHyc 45 10 +60 °C u OTHOCHTENBHOM BIIAXXHOCTBIO He Oomee 80% mpu OTCYTCTBMM B BO3IyXE IIapOB, BPEIHO
JNEHCTBYIONINX Ha YMaKOBKY M MaTtepuansl ycrpoiictBa. [Ipu tpancmoprupoBanmu OptiDin YB3-302-01 motpeburens
JIOJDKEH 00ECTICUHTD 3aIIUTY YCTPOUCTBA OT MEXaHUYECKUX MTOBPEKICHUH.

5 CPOKHU CJIYXBbI, XPAHEHHUSA U TAPAHTUN N3T'OTOBUTEJISA
5.1 Cpox cityx051 ycTpoiicta 10 net. [1o nctedeHun cpoka ciyx0b1 00paTuTECh K MPOU3BOAUTEINIO.
5.2 Cpoxk xpanenus — 3 rona.
5.3 I'apanTHitHBINA CPOK SKCILTyaTalMHA YCTPOMCTBA COCTABIISIET S5 JIET CO THS MPOJAXKH.
B TedeHue rapaHTHIHOTO CpOKa 3KCIUTyaTallMu (B ciiyyae OTKa3a YCTpOMCTBA) MPOU3BOAMTENb BBIMONHAET OECIIaTHO
PEMOHT YCTpOHCTBa.

BHUMAHHWE! ECJH YCTPOMCTBO JDKCILUIYATHPOBAJOCHh C HAPYIIEHHUEM TPEBOBéHI/Iﬁ
JAHHOI'O PYKOBO/CTBA 11O JOKCILIYATALIUU, IIOKYHATEJIb TEPSAET IIPABO HA TAPAHTUHUHOE
OBCJIYXUBAHUE.

5.4 I'apanTHiiHoe 06CTy)XKHBaHUE PON3BOIUTCS TI0 MECTY MPHOOPETECHHS MITH ITPOM3BOUTEIIEM YCTPOICTBA.

5.5 TlocnerapanTuiiHoe 00CITy)KHUBaHUE YCTPOMCTBA BBIMTOIHACTCS MPOU3BOJIUTEIIEM TI0 JCHCTBYIOIUM Taprdam.

5.6 Ilepen oTnpaBkO Ha PEMOHT YCTPOMCTBO MOJKHO OBbITh YINAKOBAHO B 3aBOACKYI0 WM JAPYIYIO YIAaKOBKY,
HCKJIIOYAOLIYI0 MEXaHUUECKUE IOBPEXKICHMUSL.
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Yéeoumenvnas npocvba: npu 6o3gpame YCTPOUCTBA uiu nepeoaye €20 HA 2apanmuiiHoe (NocieeapanmuiiHoe)
obcnyocusanue, 6 noie ceedeHUll 0 PeKIamayusx noOpoOHO YKA3bIGAMb NPULUHY 6036DAMA.

IIpousseneno OO0 «tHOBATEK-3JIEKTPO» no 3akazy AO «K9A3»

6 CBUAETEJIbBCTBO O NIPUEMKE

VYHuBepcanbHblii 00K 3ammThl dnekrpoasurarenei OptiDin YBb3-302-01 u3rotoBneH U NpUHIT B COOTBETCTBUH C
tpeboBarmsimu TY 3425-001-71386598-2005, neiicTByromiedl TEXHUYECKOW MOKYMEHTAlMM W TIPU3HAH TOJHBIM IS
JKCIUTyaTallHH.

HauanbHuk otnena kauectna [ara BbllTycka

MII

7 CBEAEHMUS O PEKJIAMALNUAX

N3rotoBuTEns HE MPUHUMAET PEKIIAMAIINH, €CITU YCTPOMCTBO BBIILIO U3 CTPOsI IO BUHE TOTPEOUTENS U3-3a HEMPABUIHHON
9KCIUTyaTaIlll{ WK U3-32 HECOOIOICHUS YKa3aHUH, MPUBEICHHBIX B HACTOSIIEM acIopTe.

Jata nponaxu
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NPUJIOXKXEHME 1
(O6s3arenbHOER)

3AIIUTHI IO TOKY C 3ABUCUMON BBIJEPXKKOM BPEMEHU
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