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1. OIMCAHUE U PABOTA

1.1 HASBHAYEHHUE

1.1.1 VuauBepcanbHblii 070K 3amuthl ekTpoasurarencii ¥Yb3-302-01 (manee mo texcry YbB3) npennas-
HayeH JUIsSl 3allMThl ABYXCKOPOCTHBIX (JIByXOOMOTOUHBIX) ACUHXPOHHBIX JIBUTaTeled, MOCTOSIHHOTO KOHTPOJIS
napaMeTpOB CETEBOTO HANPSHKCHUS, NEHCTBYIONIMX 3HAUYCHUH (Da3HBIX/JTHHEHHBIX TOKOB M MPOBEPKU 3HAUYCHUS
COIIPOTHBIICHUS U30JISILIUU  3JIEKTPOIBUTATENIEH.

YB3 oOecneunBaeT 3alMTy ACHHXPOHHBIX JBYXCKOPOCTHBIX (ABYXOOMOTOYHBIX) 3JIEKTPOIBUIATEIEH,
HOMUHAJIBHBIM TOKOM OT 5 710 S0A mpH MCII0JIb30BaHUH BHEIIHUX TOKOBBIX TPAaHC(OPMATOPOB, NOCTABISIEMBIX B
KOMIUIEKTE C U3/IETTUEM.

YB3 oGecnneunBaeT 3alMTY JIeKTPOABUTaTe/Iel NPHU:

- HEKAYeCTBEHHOM CETEBOM HAmNpPsHKEHUHW (HEIOIyCTHMBbIE CKAayKH HANpsDKeHHs, OOpBIB M mepekoc (a3,
HapyllleHUe YepeoBaHus U ciunanue ¢as);

- MEXaHUYECKHUX Meperpy3kax (CMMMETPHYHBIN TIeperpy3 1o (pa3HbIM/IIMHEHHBIM TOKaM);

- IPEBBIILIEHUH [TOpOTra TOKa 0OpaTHOH MOCIeA0BaTENbHOCTH (IEPEKOC TOKA);

- 3aTSIHYTOM IIyCK€ JBUTaTeNs WK OJIOKUPOBKE pOTOPA;

- HEJIOMYCTUMO HHM3KOM YpPOBHE H30JILMU MEXAY CTaTOpOM M KOPIYycOM JBurarens (IpoBepka mepen
BKJIIOUEHUEM );

- 3aMBIKaHMHU Ha «3eMJII0» OOMOTKH CTaTOpa BO BpeMs pabOThI — 3alUTa M0 TOKaM YTEUKH Ha «3EMJTIO»;

- TEIUIOBOH Meperpy3Ke JBUraTes;

- TeperpeBe 0OMOTOK (ompeaensercs TemnepaTypa 0OMOTOK IPH MCIIOJIb30BaHUH BCTPOEHHBIX B JIBUrAaTENb
TEMIIEPATyPHBIX JIaTYNKOB WJIM TEeMIlepaTypa KOpIyca IpPH WCIOIb30BAaHUM BHEIIHUX TEMIIEPATyPHBIX
JTATYHKOB)*.

[lo xaxxaoMy TuNy 3alIUThl BO3MOXHO 3alpelieHHEe U pa3pelleHHe aBTOMAaTHYECKOTO IOBTOPHOTO
BKJIIOUeHus (nanee no tekcry AIIB) Harpysku.

brok oOecnieunBaeT 3amUTy 3JIEKTPOOOOPYIOBAHUS MYTEM YIPABJIEHUS KATYIIKOW MarHUTHOTO ITyCKaTels
(KoHTaKTOPA).

brok ompenenser HamuuMe TOKOB JBUTATeNsl MPU OTKIIOYEHHOM pejie Harpy3ku. B stom ciyuae Onok
UHAULUPYET aBapuiO0 BHEIIHEr0 KOHTAKTOpa, BKIIIOYAIOIIEro JBUTATeNb, 10 TeX IMOp, Moka OJoK He Oyxaer
BBIKJIIOUYEH.

bnok obGecneunBaer neperauy mnapameTrpoB o uHTepdeiicy RS-485 B cooTBETCTBHM € HPOTOKOJIOM
MODBUS.

1.1.2 XapaxkTepucTuKa BbIXOJAHBIX KOHTAKTOB BCTPOEHHBIX pelle
XapaKTepUCTUKHU BBIXOJAHBIX KOHTAKTOB BCTPOEHHBIX peJie MpuBeieHb! B Tabnuue 1.1

Tabmuna 1.1
Makc. Tok Yucio MaxkcumannHas Maxkc. JJHT. JI01I. Makc. Tok npu
npu cpabaThIBaHHI KOMMYyTHpYyeMas nepeMeHHoe Unoct=30B
U~250B x1000 MOIITHOCTh HaIPsHKCHHE (amcmo cpab.)
Pesie Harpy3ku
Cos ¢ =04 2A 100
’ 1 BA 460 B A
Cos ¢ = 1.0 5A 100 000 60 3 A (50000)
Pesie curnajmsanum
Cos ¢ =04 SA 100
Cos ¢ = 1.0 16 A 100 4000 BA 440/300 B 3A

1.1.3 Ilepevyenb HCNOJIB3yeMBbIX COKPAIleHHIT
AIIB — aBTOMaTH4eCKOE MOBTOPHOE BKJIIOYCHHE.

MII — MarHUTHBIN ITyCKaTEIb.
TT — tpanchopmaTop ToKa.

PMKYVII — pe:xuM MUHUMAJIBHOTIO KOJIMUECTBA YCTAHOBOYHBIX IIapaMETPOB.

Inl, In2 — HOMHHAJIBHBIN TOK JABUTATENSI Majo U Oonbinon ckopocTu. (Kak mpaBuiio, 3To 3Ha4Y€HHE TOKOB,
KOTOPBIC YKa3aHbl Ha ABUIaTCJIiC, HO, B 3aBUCUMOCTHU OT YCHOBI/Iﬁ 9KCILTyaTalluu, MOKCT GBITB YCTaHOBJICHO
JPYTroe 3HaYeHUE TOKOB).

* OyHKIUS KOHTPOISL TEMIIEPATypPHBIX [IaTYMKOB M TMApaMeTphbl, CBs3aHHbIE C Heil jo0aBineHbl B 21 Bepcun
MIPOTPAMMBI.
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Ipu S2S=0 (Tabnuua 1.4) u 3aMKHYTOM WJIM Pa30MKHYTOM KOHTakTe Ha kiemmax 49, 50 (pucynok 2.1), In

MPUHUMAET 3HaYe€HHE HOMHUHAIBHOTO Toka Manoi (mapametp “Id1” tabnmma 1.4 ) wnu Gonbiioit (mapamerp
“Id2”’) ckOpOCTH COOTBETCTBEHHO.

ITpu S2S=1 (tabmuna 1.4) u pa3oMKHYTOM HJIM 3aMKHYTOM KOHTakTe Ha kiemmax 49, 50 (pucynok 2.1), In

MPUHUMAET 3HA4YCHHE HOMHHAJIBHOTO Toka manou (mapametrp “Id1” Tabmuna 1.4 ) wiam Oombiioi (mapamerp
“Id2”’) ckOpOCTH COOTBETCTBEHHO.

1.2 TexHu4eckne XapakTepucTUKHU
1.2.1 OcHOBHbIE TEXHUYECKHE XapaKTEPUCTUKN NPUBEACHbI B Tabuue 1.2

Tabamnna 1.2 - OcHOBHBIE TeXHHYECKHE XapaKTePUCTHKHU

HomuHnanpHOE HanpsoKeHWE MUTAHMS, TpeXdazHoe 380B 50 I'ny
Yacrora cetu, I'11 48-62
Jlmana3oH HOMHUHAIIBHEIX TOKOB, A 5-50
I'ucrepesnc no HanpspkeHuto (pasnoe/nmuneitnoe), B 10/17
l'uctepesuc no temy, % OT HAKOIJIEHHOTO NPHU OTKIIOYEHUH 33
TouHoCTh onpesenieHus: mopora cpadaThIBaHUA MO TOKY, HE Oojiee, B % OT HOMUHAJIBHOTO 2
TO4YHOCTB OmpeeseHus IOPOroB M0 HANIPSDKEHUI0, B, He Xyxe 3
TouHOCTB OompeneneHus nepexoca a3 mo HanpspKeHuto, B, He xyxke 3

1

Paspenienue no remneparype TeMnepaTypHsix gaTuukon, °C

Hanpspkenue, mpu KOTOpOM coxpansieTcss paboToCIOCOOHOCTD:

- (pa3HOE, TpU MUTAHUU OT OAHOM (Pa3bl M MOAKIIOYEHHOM HYJIEBOM MIPOBOJIE, B, HE MeHee 180

- JINHEWHOE, TPY MUTaHUM OT TpeX (a3, B, He 6omee 450

HudpoBoii BXO AJist MOIKITIOYSHHS CUTHAIA MTePex0/1a Ha OONIBIIYI0 CKOPOCTh (CyXOi
KOHTaKT)

AHaJOTOBBIN BXOM JUIsI MOAKITIOUCHUS U (HEepeHIIMaTFHOTO TOKOBOTO TpaHChopMaTopa

(TpancopmaTopa HyJIEBOM MOCIEIOBATEIHBHOCTH).

Tpu aHamOroBBIX BXOJA ISl MOAKIOUeHUsI BHEIIHUX TT.

JIBa aHAJIOTOBBIX BXO/A JIJIsl MOAKIIOYCHUST JTaTYuKoB Temneparypsl (tumbl Pt100, Ni100,
Nil20)

OCHOBHBIE BBIXOJIBI:

pene Harpy3KH - JIB€ FpyIIbl MEPEKUAHBIX KOHTAKTOB (SA 250B cos ¢=1),

JUIsl yIPaBJIEHUS] TyCKaTeJIeM 3JIEKTPOJIBUraTes;

[ToTpebnsemast MmomHOCTH (01 HAarpy3koit), BA, e Oonee 5,0

CrermneHp 3alIUTHI:

- mpudopa 1P40

- KJIEMMHHUKa 1P20
Knumarngeckoe HCIOJHEHHE V3.1
Juamnazon pabouux Temmeparyp, °C ot -35 no +55
Temnepatypa xpanenus, °C ot -45 1o +70
Macca, kr, He Oojee 0.5
I"aGapuTHbIe pazmepbl ( pucyHok 1.1) JEBATH MOJyJIel THHa S
MoHTax Ha ctangaptHyo DIN-peliky 35 mm
[Tosio)xeHHE B IPOCTPAHCTBE IIPOU3BOJILHOE

1.2.2 HW3mepsiemble M BbIYMCISEMbIE MapaMeTpbl, 3HAUYEHHUS KOTOPBIX BBIBOAATCA HAa YCTPOMCTBO
0TOOpaKeHUS ™, TIpeieNbl UX U3MEPEHUS U MOTPEIIHOCTH NMpHUBeIeHb! B Tabnuue 1.3.

* K ycTpoicTBY 0TOOpayKEHUST OTHOCSTCS IBA TPEXPA3PAIHBIX CEMHCETMEHTHBIX MHAMKATOPA HA JIUIIEBOM MaHe M
VB3;
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Tadauua 1.3 - UsmepsieMble u 0TOOpa:kaeMble NapaMeTphl

DyHKIMHN U3MEPeHUs

JAnanazon

TouHOCTH

MueMoHuKA

Anpec

Exnaunel uzMme-
peHusi NpU Ie-
exaye JaHHBIX

Tokn

JlecsiTeie  01H

JeiicTByromiue 3Ha4eHus Pa3zHbIX
TOKOB, A

0,5-50

2%

iF1, 1F2, iF3

100,101,
102

amrepa

JlelicTBy1oliee 3HaYEHUE TOKA
HYJIEBOM MOCJIEIOBATENBHOCTH, A

0,3-5,0

2%

0P

103

Cpennee 3HaYCHHE TOKA MO KaX10M
(haze 3a BpeMs, ykazaHHOE B
napametpe tSi

1S1,1S2, 1S3

104,105,
106

HaunGombIree 3HaYeHUE CPEAHETO TOKA
0 KaXk110# paze, moxydeHHoe co
BPEMEHU MOCTETHEN 3arpy3KH.

Cépoc ecex CpeoHux  3HayeHull
svinoansemess knonkou 3AIl/CEP/BbIb
npu  6vl800e  HAUOOILUIE20  3HAYEHUS
cpedneeo moka no awbdou uz ¢gasz (c
npuceoeruem mexyue2o cpednezo
3HAYEHUs ~ MOKA  COOMBemcmayiowel

daszvl).

< 50A
> 50A

2%
10%

inl, in2, in3

107,108,
109

[TyckoBoii TOK ABUTATENS (CPEIHUMN IO
(hazam)

Tox neperpy3ku (cpeanuii mo ¢gazam)
Bpewms mycka, ¢

Bpems nycka - smo nepuod epemenu c
MoMeHma, Ko2oa mpu (hasHvIX MOKd
npesgvicam 1,2 In, u 0o momenma, xkoeoa
mpu moka cHuzamcs Hudce 1,2 In.
Maxcumanorwiil hasnwviil MoK,
00CMUSHYMbILL 6 MeUeHUe MO0
nepuooa, A6IAemcst MAKCUMATbHbIM
nycKogbim moxom. *

<50A
> 50A

0,1-600

2%
10%

iPU

iPE
tPU

110

111
112

Tox oOpaTHON TTOCIECIOBATEILHOCTH
(nepexoc), A

0,2-20

5%

2P

113

HanpsxeHnus

BOJILTEI

JeiicTByromnue 3Ha4eHust Ppa3HbIX Ha-
NIPSLKEHUN (onpedensiomes npu noo-
xouenuu k YB3 nynesozo nposooda), B

100-450

3B

UF1, UF2, UF3

114,115
116

JelicTByrolne 3Ha4€HHS JIMHENHBIX
HanpspkeHui, B

100-450

5B

ULI, UL2,
UL3

117,118
119

Hanpsixenue npsamon
MOCIEIOBATEILHOCTH, B

100-300

3B

ulp

120

Hanpsixkenue oOpatHoit
nocse10BaTeabHOCTH, B

3-300

3B

u2p

121

Hanpsixenne HyneBoi nociaenosa-
TEIBLHOCTHU (8eKMOpHAS CYyMMA Mpex
hasnvix HanpsiceHull, OeleHHaAs Ha mpu),
B. TouHOo€e u3MepeHue BO3MOXKHO
TOJIBKO IIPU MOJKIFOYEHHOM HYJIEBOM
MPOBOJIE.

3-100

3B

(810

122

IIpouee

Cuetunk BpeMeHH paboThl 060pya0-
BaHHUS C MOMEHTA BKITIOUCHHUS
IIMTaHWsA, 4aCOB

0-999

Ltr

123

Cuyetunk BpeMeHH paboThl 060pya0-
BaHUs, CyTKH

0-999

Str

124
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* cm. . 1.1.3.
kk

EapuHunesl u3Me-
DYyHKUMU U3MEpPeHus JAunana3zon | Tounocts | MHeMOHHKA Anpec peHust NpH Ie-
exade JaHHBIX
Yactora cetu, I'l 45-65 1% FFF 125 JlecsaTeie  monH
repia
Bpemst paboThl 10 OTKITFOUEHUS TI0 0-600 lc tOP 126 CEKYHIbI
feperpysKe (noxaszvisaem gpems,
ocmarueecs 00 OMKNIOYEeHUS 3au4umoﬁ
10 Mena08ol nepezpysxe), C
Bpewmst 10 okoHYaHUS BBIIECPKKU 0-900 Ic tAP 127 CEKYH/IbI
AIIB, c**
Bpewms oxxuaanus nocie OTKIIOUYEHHS 0-900 lc ttP 128 CEKYH/IbI
o Teperpy3ke (noxasvieaem spemsi
oocuOanUs 00 paspeuieHus nycKka, 3a610-
KUPOBAHHO020 MENL08oU 3auumotl), ¢**
CornpoTuBieHHE U3OJISLIUI 0-19,9 10% rid 129 Cotau kKOM
nBurarens***, MOwm
Temnepatypa garuuka | (tun narumka (ot —40 no 220 1°C td1 130 5000 — naTunk
3a/1aeTcs B COOTBETCTBUH ¢ Tadi. 1.6.), HE BKJIIOYEH
OC Hkak 1000+£10 — K3
Temmnepatypa natumka 2 (Tun gatauka [oT - 40 1o 220 1 °C td2 131 maTYnKa
3a/1aeTCsl B COOTBETCTBHH € Tabm. 1.6), 200010 —
OC **xx 0OpBIB JaTYMKa
TenoBoii 6ananc ABUTATENS Yucno 1100000 coorBercTByeT 100% 132. 133
[TapameTp TOJABKO IJI YTEHHS 10 HaKOIUIEHHOTO TEIIa, MPU KOTOPOM
unrepdeiicy RS-232, RS-485 IIPOUCXOAUT BBIKJIIFOYECHHUE ABUTATEIS [IPU
BKJIFOUEHHOH 3aIUTE I10 TEIIOBOU
neperpyske (1m.1.2.5.6)

- €CIIH BpeMs [0 OTKJIIYEHMs 3alIUTOM IO TEIUIoBOM neperpyske (tAP) mnam Bpems oxugaHus 10
paspemienus mycka (ttP) ve onpeneneno (6ombiie 900c), TO Ha UHANKATOP 3HAYCHUS BEIBOAUTCS KO/
--“. Ecnin paboTa 3aIuThl 3anpelieHa, To Ha HHAWKATOP BBIBOAUTCS “not”.

X - ecnm COMPOTUBIICHUE U30JAMK ABUTaTels 6ombine 20 MOM, To Ha UHIUKATOP 3HAYCHUS BBIBOJUTCS KO

“l. * (eauHMIIA C TOYKOM B CTapIIEM pa3psiie UHIUKATOPA).

kEAK - moOaBICHO B BEPCHH MPOTrpaMmbl 21

(13

1.2.3 TlporpaMMupyeMble TapaMeTphl U MPe/Iebl X N3MEHEHH MpUBEICHBI B Ta0uie 1.4.

Tabaunna 1.4 - [IporpaMmmupyeMbie napamMeTpsbl

YcranoBounsle U cuuthiBaemble |[lapamer| Mun. |Makce.| 3aBoa- JelcrBus Anpec
napamMerpsl pbI 3HaY. | 3HAY. |CKasi yc-
KOA0B TAaHOBKa
PA3HOE
HomuHnanbHBIM TOK id1 0 50 0  |0-tok He ycraHoBieH: YB3 He |150
IIEPBOM CKOPOCTH, A BKJIFOYHT peJie HAarpy3Ku
(m.2.3.5).
HomunanbHbIi TOK BTOpOit 1d2 0 50 0  |0-Tok He ycTanoBneH: Yb3 e |151
CKOpocTH, A BKJIFOYMT peJie Harpy3Ku
(m.2.3.5)
Bpewms nepexitoueHus ¢ OTHOU t12 0,1 5,0 0,5 152
CKOPOCTH Ha JPYTIYIO, C
Bpewmsi, 3a koTopoe uzmepsieTcs tSi 10 | 600 60 Bpewms, 3a kotopoe uzmepsiercs |153
CpellHEee 3HAUEHHE TOKa, C cpelHee 3HaUeHUE ToKa
(mapamertpsr iS1, 1S2, 1S3 u3
TabauIe! 1.3)
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1- aHaJIM3 BKIIIOYEH

YcraHoBouHble u cuuTbiBaemble |[lapamer| Mun. |Makc.| 3aBoa- JeiicTBus Anpec
napamMerpbl pbl 3HAY. | 3Ha4. |CKad yc-
KO/I0B TAHOBKA
MaxkcuMajibHasi TOKOBAsi 3al[MTa
Tun MakcUMaJILHOU TOKOBOU i P 0 5 0 0-3ammTa ¢ HE3aBUCUMOU 154
3aITUTHI BBIJICP’KKOM BPEMEHH
Tune! 3aUTEL C 3aBUCUMOM
BBIJICP’KKOU BPEMEHH:
1-SIT; 2-VIT (LTI); 3-EIT;
4-UIT; 5-R1
VYcraBka cpabaTeIBaHMsI 10 MaKCH- i~S 0,8 9,0 4,0 |3agmaercs KpaTHOCTh 1O 155
MaJbHOM TOKOBOH 3aIllUTE, OTHOLICHUIO K HOMAHAITBHOMY
KpaTHOCTh TOKY JIBUTATeNsl
3amepxkka cpabaThIBaHUS 3aIUATHI it 0,1 | 600 10,0 156
10 TOKY, C
Pazpemienne paboTsl ir 0 2 2 0-pabota 3amuThl 3anpemena 157
3aIUThI 1- paGoTa 3amuThI pa3pelieHa,
AIIB nocne cpabateiBaHMs
3arperieHo
2- paboTa 3aIuThI pa3peleHa,
AIIB nocne cpabaTeiBaHHS
paspenieHo
[Topsmok cpaGaThIBaHUS 3aIUTHI in 0 1 1 0-3amuTa cpabaTbiBaeT 158
110 OTHOIIICHHIO K TEIIJIOBOM HE3aBHCUMO OT TEIJIOBOM
3aIIUTHI
I-ecnu TenoBas neperpysKa He
HACTYTHJIA, TO MHIUKALIUS
MIPEBBIIICHUS TOKA €CTh, HO
pelie Harpy3KH He OTKIII0YAeTCs
3amuTa oT 3aMbIKAHUI HA 3€MJII0
YcraBka cpabateiBanus 1Mo ToKy, A |  i0P 0,3 | 50 0,5 159
3anepkka cpabaThIBAaHUS 3aIIUTHI, C 10t 0,1 2,0 1,0 160
Pa3pemenne paboThl 3a1IUTHI i0r 0 2 1 0-pabota 3amuTsl 3anpemieHa (161
1- paGoTa 3ammuThl pa3pelieHa,
AIIB nocne cpabateiBaHMs
3arperieHo
2- paboTa 3aIuThI pa3peleHa,
AIIB nocne cpabaTeiBaHHS
paspenieHo
3amuTa no TOKy 00paTHOi MOCJIeI0BATEIbHOCTH
VYcraBka cpabateiBanus, % 12S 5 20 10 |3amaercs B mpoueHTax OT HOMU- 162
HaJILHOT'O TOKa
3amepxka cpabaThIBaHUS 3aIUTHI, 12t 0,2 | 10,0 5,0 163
c
Paspemenue paboThl 12r 0 2 2 |0-paboTa 3amuThl 3anpenieHa  |164
3aITUThI 1- paboTa 3amuThI pa3peiieHa,
AIIB nocne cpabatbiBaHmst
3anpenieHo
2- paboTa 3aluThl pa3pelicHa,
AIIB nocne cpabarbiBaHUA
paspenieHo
AHaJIU3 NPUYMH cpadaTbIBAHUSA 3A1UMTHI 110 TOKY 00pPaTHOI
MoCJ1e10BaTEeIbHOCTH.
Pa3pemenne ananmsa icr 0 1 1 0- aHAHM3 BBIKITFOYCH 166
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YcraHoBouHble u cuuTbiBaemble |[lapamer| Mun. |Makc.| 3aBoa- JeiicTBus Anpec
napamMerpbl pbl 3HAY. | 3Ha4. |CKad yc-
KO/I0B TAHOBKA
KpatHocTb npeBbIlIeHUS icS 2 4 2 165
OTHOIIEHUs Koddurmenta
00paTHON TOCIIEJOBATEIBHOCTH 110
TOKY, K KOd(hpuimeHty oOpaTHOM
NIOCJIEA0BATENBHOCTH 110
HANPsUKEHUIO
TensioBasi neperpyska (TenjoBasi MojieJib IBUraTeJisi)
Pasperenne paboThl 3a1UTHI dtr 0 2 2 |0-pabota 3amuThl 3anpemena  |167
1- paboTa 3amuTHI pa3pemneHa,
AIIB nocne cpabaTeiBaHHS
3aIpeIeHo
2- paboTa 3aluThl pa3pelleHa,
AIIB nocne cpabatsiBaHMs
paspeieHo
Bpewmst cpaGaTbiBaHUS 3aIIUTHI IPU dtt 10 | 120 60 168
JBYKPaTHOM NIEperpys3Ke Mo TOKY, C
KpaTtHocTh yBENMUEHUS BpeMEHU dtP 1,0 | 40 1,0 |Komnencauus yBenuueHus 169
IIPY OCTAHOBJICHHOM JBUTATENIE BPEMEHM OXJIXKACHUSA IIPH
OCTAHOBJICHHOM JIBUTaTEJIe
3aTAHYTHIi MyCK, 0JJOKHPOBKA POTOPa
VYcraBka cpabareiBanusi, KpaTHOCTh | PPS 1,5 7,0 5,0 |3amaercs kpaTHOCTH 1o OTHO-  |170
IIEHUIO K HOMUHAJIbHOMY TOKY
3amepxka cpabaThIBaHUS 3aIIUATHI PPt 1 600 10 |Bpems nmycka nBuratesns 171
110 3aTSIHYTOMY ITyCKY, C
3amepxka cpabaThIBaHUS 3aIIUATHI Pbt 0,1 | 300 1.0 172
1o OJIOKHPOBKE poTOpa
Paspemenne paboTsl PPr 0 2 1 0-pabota 3amuTel 3anpenieHa (173
3aILUTHI 1- paboTa 3amuUTHI pa3peleHa,
AIIB nocne cpabatbiBaHmst
3aIpeIeHo
2- paboTa 3aluThl pa3pelIeHa,
AIIB nocne cpabarbiBaHUA
pa3peleHo
3amuTHI 10 HANPSAKEHUIO
MuHuMallbHOE JTUHEHHOE U_S 270 | 415 320 174
Hanpsbkenue, B i}
Bpems 3anepKKku OTKIIFOYEHHUS 110 U_t 5 30 10 175
MUHUMaJIbHOMY HAINPSIKEHHUIO, C
Pazpemienue paboTel U-r 0 2 2 |0-pabota 3amuTsl 3anpemenHa 176
3alUTHI 10 MUHUMAJIBHOMY 1- paboTa 3amuThl pa3peleHa,
HaIPSKEHUIO AIIB nocne cpabaTbiBaHUA
3aIpEILeHO
2- paboTa 3amuThl pa3peleHa,
AIIB nocne cpabaTeiBaHMs
paspeeHo
MaxkcumanbHOe TMHEHHOE U~S | 330 | 475 415 177
HanpsbkeHue, B
Bpewmst 3aaepKKH OTKIIFOYEHUS 10 Ut 1 10 2 178
MaKCHMaJbHOMY JIMHEHHOMY
HANPsDKEHUIO, C
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YcraHoBouHble u cuuTbiBaemble |[lapamer| Mun. |Makc.| 3aBoa- JeiicTBus Anpec
napamMerpbl pbl 3HAY. | 3Ha4. |CKad yc-
KOJ/IOB TAHOBKA
Pazpemienue paboTel U'r 0 2 2 |0-pabota 3amuTsl 3anpemena 179
3aIUATHI 10 MAKCUMATIbBHOMY 1- pabGoTa 3amuThl pa3pelieHa,
JIMHEHHOMY HAIPSKEHUIO AIIB nocne cpabaTbiBaHUA
3aMperneHo
2- paboTa 3amuThl pa3peleHa,
AIIB nocne cpabatbiBaHmst
pa3peleHo
Ilepekoc nuHenHoro Hanpsokenus, B| U TS 15 120 35 |oOpaTtHas mocienoBareabHOCTh |180
Bpewmst 3anepxku OTKIIFOYSHUS IO Ut 1 30 5 181
IMEPCKOCY JIMHEHHOTO HAIlPsKCHUSA, C
Paspemenne paboTsl U'lr 0 2 2 |0-pabota 3amuThl 3anpemeHa |182
3aIlUTHI IO IEPEKOCY JIUHEHHOTO 1- paGoTa 3amuThI pa3pelieHa,
HaIPsKEHUS AIIB nocne cpabateiBaHMs
3aMnpeneHo
2- paboTa 3amuTHl pa3pelnieHa,
AIIB nocne cpabaTeiBaHHS
pa3peleHo
Paspemienne paboThl 3alIUTHI 10 Ulr 0 2 1 0-pabora 3amuThl 3anpeniena (183
HOPSIZIKY YepenoBanus a3 1- paboTa 3amuTHI pa3pemnieHa,
AIIB nocne cpabaTeiBaHUS
3aIpereHo
2- paboTa 3aIuThI pa3peleHa,
AIIB nocne cpabatsiBaHMs
pa3penieHo
YnpasJienue npuraresiem u AIIB
Bpewms AIIB, ¢ Att 0 900 5 184
3anpet AIIB s Bcex aBapuit Arr 0 1 1 0-AIIB 3anpemien 185
1-AIIB pa3zpemiexn
Paspemenne paboThl nBUTaTENS APd 0 2 1 0 — myck aBurarens BpyuHyro |186
nocje nojgayy nutasus Ha Yb3 1- myck aBUraTens yepes BpeMs
AIIB
2- IyCK ABUTrarTess yepes 2 cek.
VYnpasieHue IBUratesiemMm ACd 0 3 0 (0-3ampereHo 187
1-pa3penieH myck JBUraTens
2-pa3penieH aBapuiHbIi OCTa-
HOB JIBUraTelIs
3-pa3penieH myCcK U OCTaHOB
nBuraress (cm. 1. 2.4.7)
ConpoTusjieHHe H30JISIIIUM IBUTATEJIsA
3amura o MUHUMAaJIbHOMY rid 0 20 5 0-oTxiIrOUEHA 188

COIIPOTUBJICHUIO U30JISALIUU
JIBUTATEIS

5-ABHATaTENDb HE BKIIIOYAETCS
TIPU COMPOTHUBJICHUHU HU3OJISIITUN
Huxe 500k, AIIB pa3spemieno
10- nBUTaTENHL HE BKIIIOYACTCS
IIPU COMPOTHUBIICHUU U30JIALIUN
Hmwxke 1000k, ATIB paspemieno
15-gBUTaTeNnnh HE BKIIIOYAETCS
TIPU COMPOTHUBJICHUHU HU3OJISIITUN
Huxe 500k, AIIB 3anpemieno
20- gBHTaTEIL HE BKIIOYACTCS
MIPU COMPOTHUBIICHUN U30JIALIUN
Hmwxke 1000k, ATIB 3anpemieno




[Iponomxenue Tabauuesl 1.4

YcraHoBouHble u cuuTbiBaemble |[lapamer| Mun. |Makc.| 3aBoa- JeiicTBus Anpec
napamMerpbl pbl 3HAY. | 3Ha4. |CKad yc-
KOJ/IOB TAHOBKA
CucremHble
Curnan nepexkIo4YeHus: Ha S2S 0 1 0 (0-pa3MbIkaHUE KOHTaKTa 189
OO0JIBIIYIO CKOPOCTh 1 -3aMbIKaHHE KOHTAKTa
BxiroueHue pexuMa MUHUMAIbHOTO Sin 0 1 1 0-pexuM OTKIIOYEH 190
KOJIMYECTBA YCTAaHOBOYHBIX l-pe)KI/IM BKJIFOUECH
1apamMeTPoOB
[Tokazanus Ha unaukarope Yb3 1o SiP 0 2 0 0- nuueiinoe Hampspkenue Uab  |191
BKJIFOUCHUS JBUTATEIIS 1-conpoTuBIieHNe U30ISIHAA Tid
2-00patHblii orcueT Bpemeru AIIB
Pexxum mHauKanmu nmapamerpa SiC 0 1 1 0-3HadeHue mapaMmeTpa BoIBO- 192
JIUTCSL HETIPEPBIBHO
1-3HaueHne mapaMeTpa BbIBO-
IUTCA B TeueHue 15¢
[TomHOE BpeMst paboTHI tbU 0 999 0 193
YCTPOMCTBA, CYTKH
Bpemst HapaGoTKu ABUTATENS, tCO 0 999 0 194
CyTKH
Kon nocryna nonps3oBarens LOC 0 9 0 |0 — xmaBuaTypa pa3bdiaokuponanall195
1-9 — maposb moap30BaTeNs
Kon nocryna nHanaguuka PAS 000 | 999 123|000 — noctymn Ha ypOBEHb 196
HaJla{4iKa — pa3pelieH
000-999 — naposp HanaguMKa
BoccranosiieHne 3aBOACKUX PPP 0 1 0  |Ilocne 3anucu 1 u BeixOge U3  |197
napameTpoB pexXuMa yCTaHOBKHU MapaMeTPOB
- 3aBOJICKHE TTapaMeTphbl
BOCCTaHOBJICHBI
ITapameTpsl nocjieqoBaTebHOro uHTepderica RS-485
KomMmynukanuonssiii agpec Yb3  [rSA 1 247 |1 198
CKOpOCTh TIepeiaun rSS 0 1 0 0: 9600 6ox; 1: 19200 60x1; 199
Peakuus mpeoGpaszoBaTens Ha rSP 0 3 0 0- mponomxenue ¢ orcyrcrauem |200
MOTEPIO CBS3U MpeAyNpPexKICHUS
1- mpeynpexaeHue U Ipoao-
XKeHUe paboThI
2- mpenynpexaeHUe U OCTaHOB-
Ka JIBUratess ¢ pa3peleHnemM
AIIB nocite BOCCTaHOBJIEHUS
CBSI3U
3- mpeaynpexaeHue U OCTAaHOB-
Ka JIBUraTtess ¢ 3arnpenieHueM
AIIB nociie BOcCTaHOBJIEHUS
CBSI3U
OOHapyxeHre TPEBHIIICHUS rSO 0 120 |0 0-3amperieHo 201
BPEMEHHU OTBETA, C
Paspemenue cBsi3u YB3 no rPP 0 2 0 0- cBs3b 3ampeleHa 202
MOCJIEIOBATEILHOMY KaHaAIy 1- cBsA3b paspemena no RS-232
2-pazpeueHa no RS-485
Bepcus ycrpoiicTBa rEL 21 203
KonTpoas TemnepaTypsl
Pazpermenne koHTpoOIIS Clr 0 2 0 0 — oTkITIOUEH 204

TeMIIepaTypbl U THI JaTYHKa
TeMneparypsl 1

- BCTpOEHHBIN B IBUTATENb
(3ammuTa cpabaThIBaET, €CIM COMPO-
THBJIEHHE JaTyrKa Bbimie 1,7 kOm)

2 —PTC (1kOm mipu 25 °C)
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[Iponomxenue Tabauuesl 1.4

YcraHoBouHble u cuuTbiBaemble |[lapamer| Mun. |Makc.| 3aBoa- HeiicTBus Anpec
napamMeTpbl pol 3Ha4. | 3HaY. |CKas yc-
KO/10B TAHOBKA
TemnepaTrypa OTKJIIOUEHUS C1S 0 100 (80 205
JIBUTaTels
Koppekuust remneparypst nepsoro |Clc -9 9 0 206
JaTYuKa
Paspemiennie KOHTpOIS C2r 0 3 0 0 — oTKIIIOYEH 207
TEMIIEpaTyphbl U THUN AaTUYUKA 1 —tuna Pt100
TEMIEPATYPHI 2 2- tuma Ni100
3- Tuna Nil20
TemnepaTtypa OTKJIIOUEHUS C2S8 0 220 |180 208
JIBUTaTels
Temnepatypa npenynpexaeaus  |C2A 0 220 |170 209
Koppekuus remneparypst Broporo |C2c -9 9 0 210
JlaTYuKa
AIIB nocne cpabarpiBanus 3ammtel| CPA 1 2 2 1- AIIB nocne cpabatbiBanust (211
3aIpeleHo
2- AIIB nocne cpabaTbiBaHUS
paspeuieHo
Peakius Ha HeHCIIPaBHOCTD CCr 0 1 0 0- npenynpexneHue u 212
JAaTYNKOB TEMIIEpaTyphl IPOIOJIKEHNUE PaOOTHI;
1- mpenynpexaeHue u
OCTaHOBKA JIBUTaTels;

1.2.4 Oprans! ynpaBieHus u rabapuThHble pazmepsl YB3 npusenens! Ha pucyHke 1.1.
1.2.5 ®OyHKIMYU 3aTUTHI
1.2.5.1 YB3 BbINOJHAET CAEAYIOMIME BUABI 3AIIUT 3JIEKTPOIBUTaTEIEH:
- MaKcHMallbHasl TOKOBasl B a3zax;
- OT 3aMBIKaHM Ha 3eMJIIO (TI0 TOKY HYJIEBOM MOCIIEI0BATEIBHOCTH):
- 10 TOKY 0OpaTHOM MOCJIEA0BATEILHOCTH (TIEPEKOC TOKOB);
- 110 TPEBLIICHUIO0 KPaTHOCTU KOA(dUIIMEeHTa 0OpaTHOI MOCIEA0BATEILHOCTH MO TOKY K K03 puimenTy
o0OpaTHOM NOCJe10BaTEIbHOCTH 110 HANIPSKEHUIO;
- IO TETUIOBOM MEPETPY3KE;
-OT TieperpeBa 0OMOTOK;
- 3aTSHYTHINA MyCcK (OJIOKUPOBKA POTOPA);
- 10 MUHUMAJIbBHOMY JIMHEHHOMY HaIpsKEHUIO;
- 10 MAKCUMAJIbHOMY JIMHEHHOMY HamlpsKEHUIO;
- 110 TIEPEKOCY TUHEHHBIX HAMPsHKeHUN (00paTHOM MOCIeI0BATEILHOCTH M0 HAMIPSKSHHUIO);
- 110 TIOPSIIKY uepeaoBaHus ¢as;
- 10 MUHAMAJILHOMY COTIPOTHUBIICHHUIO U30JISIIIMA OOMOTOK JIBUTATEIIS.
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1 - 3enensii ceeroguon PMKVII - roput, koraa pene Haxoaurcs B pesxxume PMKVII;

2 - 3enensblit ceeroauon PEJIE - roput, korja pejie CUrHaau3aliy BKIIOYEHO;

3 - 3enenslii cBetoauon HAI'PY3KA - ropur, koraa pene Harpy3KkH BKIIIOYEHO;

4 - zenensiit ceeronuon YCTAHOBKA - roput, korja pene HaXOAUTCS B peXUME YCTaHOBKH ITapaMETPOB,

5 - kuonka YCTAHOBKA - Bkito4aeT pexkuM yCTaHOBKU MapaMeTPOB;

6 - xHomka 3an/COp/BpIO - 3amuch mapaMeTpoB B PEXHMME YCTAHOBKH, TEPEKIIOYEHHE TPYIIBI O0TOOpakaeMbIX
mapaMeTpoB B pEKUME MTPOCMOTpa, cOpoc;

7- xaHonka A (B Texcte BBEPX) - nmucranne mHAMIMPYEMBIX MapaMeTpOB B PEXHUME MPOCMOTpA MapaMeTpoB H
JIUCTaHNE MEHIO B PEKMME YCTaHOBKH ITapaMeTpoB;

8 - xHomka Vv (B Tekcte BHU3) - nucranne MHIUMIMPYEMBIX MapaMeTpOB B PEKUME MPOCMOTpa MapaMeTpoB U
JUCTaHUE MEHIO B PEXXUME YCTaHOBKH IIapaMeTPOB;

9 - unaMKaIUs paboThl IBUTATEINS HA MAIONH CKOPOCTH;

10 - uaauKanys paboTHI IBUTATENs Ha OOJBIION CKOPOCTH;

11 — pa3bem [Tt TOAKITIOYSHHS KOMITBIOTEpa 1o nHTepdeiicy RS-232;

12 - xpacHsi cBeToanon ABAPUSIL:

e TP BBIKIIOYCHHOM DEJie Harpy3Ku — FOpHT, korga YB3 HaxonuTcs B COCTOSIHUU aBapuu (MUIaeT, €ClIU MOcie
aBapuu Bo3MokHO AIIB);

e [IpU BKJIIOUYEHHOM pejieé Harpy3Kd — MHUTaeT, KOTJia JBUTATeNb HAXOAWTCA B COCTOSIHMM MEPEerpy3KH IO
MaKCHMAaJbHOMY TOKY WJIM TEIJIOBOM Ieperpys3ke, HO BpeMs OTKIIIOUEHMUSI pelie ellle He HaCTYITUIIO

13 — curmii ceeroanon OBMEH, roput npu obpamennn k YB3 mo uaTepdeiicy RS-232, RS-485;

14 - Tpexpa3psaHbIi HHIUKATOp 3HAUYEHUS IapaMeTpa;

15 - Tpexpa3psaaHBIN HHIMKATOp MHEMOHHUKH I1apaMeTpa;

16 - ropur, koraa YB3 HaxoquTcs B peKuMe HaNaIquKa;

17 - roput, KOraa 3HaY€HUE YCTAHOBOYHOTO ITapaMeTpa 3allMIICHO apoJieM HaJlaaunKa;

18 - roput, Korjaa yCTaHOBOYHBIN MapaMeTp He BXoAUT B ciricok PMKVII.

IIpumeyanue- B nemix NOBRIICHUS HAASKHOCTH YB3, JUIsi KOHTaKTOB BBOJIa CETEBBIX HAIPSKCHHIMA
HCIIOJIb30BaHbI KIEMMBI ¢ marom 7,5 mMm. CTaHaapTHas HyMepalusi KOHTAKTOB Ha KOpIyce u3aenus (SMM) He COBIAIACT C
JAaHHBIMH KIIEMMaMH, IT03TOMY KJIEMMBI Ha pHUCYHKe 2.1 0003HaYeHBI POMEKYTOUHBIMH 3HAYCHHUSIMU.

Pucynoxk 1.1 - I'abaputabie pazmepsl Yb3-302-01 (a) u opransl ynpasiienus (0)
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1.2.5.2 MakcuMmanbHasi TOKOBasI 3amuTa B ¢a3ax seisercs TpexdasHoii. OHa 3amyckaeTcsi, KOTa OJIHH, J1Ba
WM TP TOKA JOCTUTAIOT YCTaBKU CpaOaThIBAHUS.
3ammTa UMeeT BBIIEPKKY BpEMEHH. Bbiaepikka MOKET ObITh HE3aBUCHUMOW (IMIOCTOSTHHOM) WIJIM 3aBUCUMOM
(kpuswvie npusedenwvl 6 npunodicenuu 1):

t A SIT - 06paTHO 3aBUCUMOI;

VIT wnu LTI - ouenb 006paTHO 3aBUCHMOIA;
EIT - upe3BbIuaitHo 0OpaTHO 3aBUCHUMOM;
UIT - ynbTpa 00paTHO 3aBUCUMOI;

RI - BeIAEpKKA.

Pucynoxk 1.2 - IlpuHIuMn 3aiUThl ¢ HE3aBUCUMON BBIIEPKKOM BpeMEHU

[Ipu 3amuTe ¢ HE3aBUCUMOMN BBLAECPKKOM BPEMEHU JABUraTeNlb OTKIOYAETCS, €CJIM TOK 110 OJTHOM U3 (a3
OoJIbIIIe 33IaHHOTO B TeueHue Bpemenu T (mapamerp “i t”).
Is =“i"S” (kpaTHOCTH cpabarbiBanms) * “id1” (“id2”) (HOMHHAIBHBINA TOK IBUTATEISI HA MAIOH U
00JIBLIION CKOPOCTH COOTBETCTBEHHO) , a T - BpeMs 3a/1ep’KKU cpadaTbIBaHUS 3aLUThI
IMpumep. Ipu i’ S = 4.0, idl = 10, id2=12, i ~t = 10.0, gBurarens BeIKIROUHTCS Yepe3 10 cekyHn mocie
TOT'O KaK OJIMH U3 (pa3HbIX TOKOB IpeBbIcUT 40 amnep Ha Manoi ckopocTH win 48 amrep Ha OOJIBLIOHN.

PaGora 3amuTel ¢ 3aBUCUMON BBIIEPKKOH BpEeMEHH
cootBeTcTBYET cTangapram MOK 60255-3 u BS 142

In—cm. . 1.1.3;

T- cooTBEeTCTBYET BpeMEHHU 3a/Iep’KKU cpabaThIBaHUS
(mapametp “I ~t”) mpu AecATUKPATHOM MPEBHIIICHUH
napameTtpa In
Jlnst oueHb OOJBIIMX TOKOB 3aILIUTa UMEET XaPaKTEPUCTUKY
C HE3aBHCUMOM BBIJICPKKOU BPEMEHH:

! - eciu [>10In, To BpeMsl OTKIIOYEHUS - 3TO BpeEMs
! cootBercTBytomee 10In.

-
11,2 10 {ln

Pucynoxk 1.3 - IIpuHIun 3auThl ¢ 3aBUCUMON BBLAEPKKON BpEMEHHU

1.2.5.3 3amura ot 3aMBIKaHUN Ha 3€MIIIO;

- 3aITyCKaeTCsl, KOTJja TOK 3aMbIKaHMsI Ha 3€MJII0 IOCTHTaeT yCTaBKHU cpabaTeiBaHus (mapametp “10S”);

- JIBUTATENh OTKIIOYACTCs, €CIM TOK 3aMbIKaHHMS Ha 3eMJII0 OOJIbIIE 3aJaHHOTO B TEYCHHE BpeMeHH T
(mapameTp “i0t”).

1.2.5.4 3ammra Mo TOKy OOpaTHOM MOCIEAOBATEIHHOCTH (TIEPEKOCY) 3aIyCKaeTcs, KOT/Ia COCTABIISIFOIIAS
00paTHO# MocIeI0BaTEIPHOCTH OOJIBINE YCTABKH (MapaMeTp “10S”) U OTKIIIOYAET ABUTATENb, KOT/Ia BPEMs 3TOTO
MpeBBILICHMS OO0JIbIE 3aaHHOTO (TTapameTp iot”).

Ecnu BxitoueH aHanu3 nmpuduHBI cpadaThiBaHus 3amuThl  (10r=1), To mpu cpabaThIBaHWW 3aIIUTHI IO
MIPEBBILICHUIO TOKA 00pATHON MOCIIEIOBATEILHOCTH HE U3-3a MepeKOoca TMHEHHBIX HAMPSKEHUH (B TOM cliydae
npeAnojararoTcs Hemonaakyd B npurarene) AlIIB mocne cpabarbiBanus 3amuThl He OyaeT (HE3aBUCHMO OT
3Ha4YeHus napamerpa “ior”).

Koaddumment oOpaTHOM MOCIEAOBATEIBHOCTH MO HANPSHKEHUIO (TOKY) SBJSIETCS XapaKTEPHCTHKOMN
HECUMMETPUUU TpexdaszHoro  HampsokeHus — (Toka). [IpubmwkeHHo  ko3dduuument  obpatHOi
MOCIIEI0BATEIBLHOCTH IO HANIPSKEHUIO OMpeesnsercs mo Gpopmyie

Usiir
Koui=—2Y 100,

1(1)i
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rae Uy — ACHCTBYIOIIee 3HaUCHHE HANPSHKEHUsT 00paTHOW TIOCIIeJOBATEIEHOCTH OCHOBHOM YacTOTHI
Tpex(da3HOW CUCTeMbI HapsHKEHUH B i-oM HaOIoAeHnH, B;

Uiqyi. — AEUCTBYIOIIEe 3HAYCHUE HAMPSHKCHUS TIPSMOM MOCIIeI0BATEIPHOCTH OCHOBHOM YaCTOTHI B i-OM
HaOmroneHuu, B.

Uy(1y; BBIYHCISIETCS TIO IPUOTIMKEHHOU (hopmyTIe:
U21=0,62(Uss(1)1) — Usn(1)i),

re Use(1yis Unw(1); — HauOosbIllee ¥ HAMMEHbIIee NeUCTBYIONINE 3HAUEHUS U3 TPEX MEX Ty Pa3HbIX
HanpsHKEHUH OCHOBHOM 4acTOTHI B i-OM HabmoaeHNH, B.

KoaddunmenT o6paTHO# MOCIeI0BATEILHOCTH MO TOKY Kajj BBIYUCIISCTCS aHAIOTHYHO.

Ecnu nepexoc TOKOB BbI3BaH HE MEPEKOCOM HAMPSHKEHUS, TO ONMPEACNISICTCS] HEUCTIPABHOCTD aABUrarens. s
ompeeNieHUus] MPUYUHBI MEPEeKoca TOKOB BBIYHMCISETCS KPATHOCTh OTHOWIEHUS Kod(dduimenta oOpaTHOM
MOCJICIOBATEIBHOCTH 10 TOKY K KO((HUIIMEHTY 00paTHOM MocaeI0BaTeIbHOCTH M0 HampsukeHuio (Kzji / Koui).
W, ecnu kpaTHOCTD OosblIe 3HaUCHHS MapaMeTpa “10S”, To ABUraTeIh HEUCTIPABEH.

1.2.5.5 3aTsaHyThIi MyCK U OJOKUPOBKA POTOpA.

[TpuHun paboThI 3alUTHI 110 3aTSIHYTOMY ITyCKY U OJJOKMPOBKE pOTOpa NpHUBEJIEH Ha pUCYHKe 1.4.

3aTAHyTHIN MYyCK.

Bo Bpems mycka 3amuTa cpabateiBaet, Korja Bce Tpu (a3HbBIX TOKa Oosbine ycraBku Is (mapamerp “PPS” )
B TEUEHHE MEepHOo/ia BpeMeHH OOJIbIIero, yeM Boiaepkka Bpemenu ST (mapamerp “PPt’).

Y & brnokuposka poropa
N__ [Ipu  HOpManbHOU  pabote
. ii (moce mycka) 3amuTa cpabaThIBaeT,
Korja Bce TpU (Da3HBIX TOKa OOJbIIIe
1 oy r— YCTaBKHU B TEUEHUE MEPUO/Ia BPEMEHHU
T : =  QOJIBIIEro, YeM BBUICPKKA BPEMEHU
SHTARTIM i: = s Epaua s ’ 13 ) P P
et 4 | s o o LT (mapametp “Pbt”).
[ 5T E i : s :.I !
POt OD0 A [T = .
[ duii] =
Crpaii HopU I EIC0 Mo Copai ssmigroes nyces
|
0
P
B
1N R | S S S
H] HIH j 4
P g
.;::;-,..-, I o E
b A : :
i [ 0 : i
p:m A |.= .—

CmpuaH GneEHDCEH poTOpa

Pucynok 1.4 - 3aTsHyThIil MycK U OJOKHPOBKA pOTOpa

1.2.5.6 3amuTa o TermioBoOi Neperpys3ke

3aluTa Mo TEMIOBOM Meperpy3Ke BhINOJIHEHA HA OCHOBE PELICHUS YpaBHEHUS TEIJIOBOrO OajiaHca
JBUTATENIS TPU CIEAYIOMINX JOMYIIEHUSIX:

- JI0 TIEPBOTO BKJIFOUCHUS JABUTATENH OBLT XOJIOIHBIM;

- mpu paboTe ABUTaTelNs BBIAETSETCS TEIJI0, MPOMOPIMOHATEHOE KBAAPATy TOKA;

- TOCJ€ OTKJIFOUEHHMSI IBUTATENSI UICT €r0 OCTHIBAHUE 10 IKCIIOHEHTE.

Jiis paboTHI 3aIIUTH HEOOXOAMMO BBECTH BpeMsi cpadaThIBaHUS MPHU ABYKPATHOI neperpyske T2 (mapametp
“dtt”)

Toko-BpeMeHHas XapaKTepUCTHKA PU pa3HbIX 3HAUeHUSX T2 mpuBeneHa Ha pUCYHKe 1.5.

st cranmapTHOTO pexomMeHayemoro 3HadeHust T2 (60 cex mpu 2-X KpaTHOM nieperpyske) B Tabmune 1.5
MIPUBEICHA TOKO-BPEMEHHAs XapaKTePUCTHUKA.



Tabmuna 1.5 - Toko-BpeMeHHasi XapaKTepPUCTHKA
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1/Tnom 1,1 1,2 1,4 1,7 2 2,7 3
Tcek 365 247 148 88,6 60 36.4 24.6

1/Taom 4 5 6 7 8 10 15
Tcex 13.5 8,5 5,9 4.3 3,3 2,1 0,9

J71g Bpalaomuxcsl MalluH oxXJaxaeHue 0onee 3p¢GeKTUBHO BO BpeMsi pabOThI, 4eM BO BpeMs
OCTaHOBKH JBUTATEJIS, [IOATOMY BBOAUTCS TapaMeTp dtP - kpaTHOCTh yBeIMYEHUsT TIOCTOSTHHOW OXJTaXKICHHS
MIPU OCTAaHOBKE JIBUTATEIIS.

[Tociie oTKITFOUEHUS pelie HAarpy3KH 10 TEIUIOBOM meperpy3ke mpu paspemeHHoM AlIB, pene BKirounTcs
MOBTOPHO Yepe3 BpeMs, OoJIblliee 4eM OHO U3 ABYX:

- BPEMEHH TEIUIOBOTO THCTEpPE3uca, T.€., ABUTATEIb TOJDKEH OCTHITh Ha 33% OT HAaKOIUIEHHOTO TeIIa;

- Bpemenu AlIB.

[Tonbupast pasubie Bpemena AIIB ¢ ydeToM TEIIOBOTO THCTEpPE3WCa, MOXKHO JIOOWTHCS OTPaHUYCHHUS
KOJMYECTBA IMYCKOB B EIMHHIy BpPEMEHHU, T.K. MPU MOBTOPHO-KPATKOBPEMEHHOM pEXHME pabOoThl OJIOK
3aIIOMUHAET KOJUYECTBO TEILIA, BRIASISIEMOE TIPH ITyCKE JIBUTATEIIS.

o, TIT2

I/ln

1 1.5 2 25 3 3.5 4 4.5 5

I/In — kpaTHOCTH TOKAa OTHOCHUTEIHFHO HOMUHAIHHOTO;
T/T2 — pakTudeckoe BpeMsi cpabaThIBaHHsI OTHOCUTEIBHO T2.

Pucynok 1.5 - Toko-BpeMeHHas XapaKTEpUCTHKA

1.2.5.7 3amura oT neperpeBa 0OMOTOK

B 3aBucuMocTH OT BBIOpAaHHBIX YCTaBOK 3all[UTa MOXKET paboTaTh MO MEPBOMY BXOAY CO CIEIYIOIIMMH
TEMIIEPATYPHBIMU TaTYNKAMU:

1) co BCTpoeHHBIMU B JBUTATENh TemneparypHbiMu natuukamu (Clr=1). B atom ciydae ycraBka CIS He
3a/IeCTBOBaHa M KOPOTKOE 3aMBIKAaHUE M OOpBHIB JaT4yMKa HE KOHTPOIUpPYETCs. 3amura cpabarhiBaeT, KOraa
COTIPOTHUBJIEHUE AaTUnKa cTaHeT 6ombine 1700 Owm.

2) ¢ pmaruukamu tuna PTC (1xkOm mpum 25 °C) (mpw HCHONB30BAaHUHM 3TOTO JaTdyWKa H3MepseMas
TeMIiepatypa He MoxeT ObITh Oosbiie 100 °C).

ITo BTOpOoMy BxOjy 3ammra paboTaeT ¢ TeMnepaTypHbIMU aaTtunkamu tina Pt100 (mnarunossriii, 100 Om
mipu 0 °C) mmm Ni100 (Ni120) (aukenessrii, 100 Om (120 Om) mipu 0 °C) B cooTBeTcTBHH cO cTanaapraMu MOK
60751 u DIN 43760.

3amnmTa o BTOpOMy BXOJY:

- 3aIycKaeTcs, KOrjia KOHTPOJIUpyeMas TeMIieparypa OoJblie YCTaBKH;

- UMEET JBE HE3aBUCUMBIX YCTAaBKH: YCTaBKY aBapUWHOM CUTHAJIM3ALMU U YCTABKY OTKIIOUECHHUS.

3amuTa onpenesseT ciaydan oOpbiBa U KOPOTKOTO 3aMBIKAHHS TEMITEPATYPHBIX TATYUKOB:

-00psIB ipu Temiiepatype ooubie 220 °C;

-KOPOTKOE 3aMbIKaHHE IIPU TeMIEpaType MeHble Munyc 45°C.

1.2.5.8 3amura no HanpsHKEHUIO
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B 3amurax no HanpsbkeHuto YB3 mepen BKIIIou€HUEM Harpys3Ku IMPOBEPSET COOTBETCTBYIOLIUE YCTABKH U, B
3aBHCUMOCTH OT UX 3HAYCHMS, pa3pelaeT Ju00 3anpeaeT BKIIOYEHUE Harpy3KH; MMocie BKIIOUEHHs Harpy3Ku

KOHTPOJIb 110 HANPSIKEHUSIM COXPAHSAETCs, HO PEIIEHUE Ha OTKJIFOYEHNE IPUHUMAETCS 110 TOKaM.

K 3amuram no HanpspKeHUsIM OTHOCSTCS:

- 0 MUHUMAJIbHOMY JIMHEHHOMY HAaNpsDKEHUIO (CpabaThIBaeT, €CIM XOTA OBl OJHO M3 JIMHEHWHBIX
HanpsbkeHui MeHblle ycTaBku (mapametp “U = S”) B TeueHue BpeMeHH, 3a1aHHoro napamerpom “U -t7);.

- [0 MaKCHUMaJlbHOMY JIMHEMHOMY HaIpsDKEHHIO0 (CpabaThlBaeT, €Cciau XOTs Obl OJHO U3 JIMHEHWHBIX
HanpsoKeHuit Gonbine ycraBku (mapamerp ” U ~ S”) B TeueHne BpeMeHH, 3alaHHOT0 mapameTpom “U ~ t7);

- TI0 TIEPEKOCY JIMHEHHBIX HAIPSDKEHUH (CpadaThIBACT, €CIIH pa3sHUIA MEKIY OelCmEyIoujuMu 3HAYCHUSIMH
JIMHEHHBIX HaNpsDKeHui Gonbire ycrapky (mapamerp “U ' S) B TeueHne BpeMeHH, 3aJaHHOIO IAPAMETPOM
“u ).

1.2.5.9 3amura no nopsaaky depenoBaHus (a3 cpabaThlBaeT NMpHU HApYLICHUM MOpsJKa yepenoBaHus (as,
OTKJIIOYAET JBUTATEINb U OJIOKUPYET €ro JAIbHEHIIYI0 padoTy.

1.2.5.10 3ammra no MUHIMaIbHOMY COMPOTHUBIICHUIO U30JISIIIUA OOMOTOK JIBUTATEIS.

[Tocne noaun HanpspKeHUs Ha OJIOK Nepe]] BKIIOYEHUEM BBIXOHOTO PEJIe MPOBEPSETCS] YPOBEHD U30JISILIMU
O0OMOTKHM CTaTopa OTHOCUTEIBHO KOpITyca. Y POBEHb U30JISILIMU OOMOTKHU CTaTOpa OTHOCUTEIBHO KOpIlyca
TaK)Ke MpOBEpPsIETCs, KOTJa pejie Harpy3Ku BKJIOYEHO, HO TOKH JBuUratesns meHee 10% HOMUHaIBHOIO TOKA (B
3TOM Cllyyae PUHUMAETCS PelleHHE, YTO JBUTATelb BBIKIIOUYEH).

[Tpu rid=5 (15) Harpy3ka He BKIIIOYAETCS, €CITH CONPOTUBICHNH m3oisiiuu Hioke 500 kOm + 20 kOwm, a ipu
rid=10 (20), ecmu Hmxe 1000 kOm + 50 kOm. IIpu rid=5 u rid=10, Harpy3ka BKJIIOUUTCS MOCIIE BOCCTAHOBIICHHS
compoTHuBIIeHUs n30isnuu 1 uctedeHnn Bpemenu AlIB. Ipu rid=15 u rid=20 AIIB He Oyner.

1.3 CocrtaB n3geans
CocraB u3genus npuBeseH B Tabmuie 1.6.

Tab6muma 1.6 - Cocras uzgenus

HanmenoBanmue KoanuectrBo Coxkpamenne
bnok ¥Yb3-302-01 1 ¥YB53-302-01
Buemrnuii tpanchopmatop Toka (TT) 3 TP-7-1 (5-50A)
I[H(b(belzeHHI/IaJ'[I)HI)H/I TpaHC(bc:kpMaTop (TparchopmaTop 1 TP-7-5 (5-50A)
HYJICBOH IOCJIEIOBATEIBHOCTH)

Temmneparypusiid gatuuk (tunsl- Pt100, Ni100, Ni120) * 1
Temnepatypusiif natuuk tumn — PTC-1xOwm * 1

* - [TocTaBisieTCs IO COMIACOBAHUIO C 3aKA3YMKOM.

1.4 YcrpoiicTtBo u padora

VB3 sBnsieTcss MUKPOIPOLECCOPHBIM LU(MPOBBIM YCTPOWCTBOM C BBICOKOW CTENEHbIO HAJEKHOCTH U
TOYHOCTH. OHepaTI/IBHOFO nUuTaHusa HE Tp€6y€TC$I — KOHTPOJUPYEMOC HAIIPSAKCHUC ABIACTCA OOAHOBPCMCHHO
HanpsHKEHUEM MUTaHMSL.

2. UICITIOJIB30BAHME 110 HABHAYEHUIO
2.1. Mepsbl 0e30macHOCTH
Bce noaxmtoueHus JOHKHBI BBIMOIHATHCS PH 00ECTOYEHHOM YCTPOMCTBE.

2.2 ¥Ynpasiaenue YB3

2.2.1 YB3 umeer ATk peKUMOB YIIPaBJICHHUS:

-0JIOKMPOBaHUSI KIIAaBUATYPHI;

-MMHUMAaJIBHOTO KOJINYECTBAa YCTAaHOBOYHBIX MapaMeTpoB (nasee B Tekcte PMKVYII);

-YPOBHSI TIOJIB30BATEIS;

-YpOBHS HallaJuMKa;

Bo Bcex pexxnumax paboThl BO3SMOXKEH:

- IPOCMOTP U3MEPSIEMbIX U 0TOOpaXxkaeMbIX apameTpos (Tabiuua 1.3). Jluctanue mapameTpoB BBINOJIHACTCS
kHonkamu BHU3 u BBEPX;

-IPOCMOTD XKypHaja aBapui (1.2.4.6).
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2.2.2 Tlpn 3a0NOKMPOBAaHHON KIIAaBUAType HEBO3MOXKEH IPOCMOTP W TIEPEYCTAHOBKA IPOTPAMMHUPYEMBIX
apaMeTpoB.

[Ipn 3abnokupoBaHHON KiaBuarype, Haxarue kHonkd YCTAHOBKA mnpuBoaur K HOSBIEHUIO Ha
uHaukarope coobmenuss LOC. [lng pa30iokupoBaHUs KJIaBUATYpbhl HEOOXOIMMO MOBTOPHO HaXKaTh KHOIKY
YCTAHOBKA. 3aropaercs cerognon YCTAHOBKA, a na unaukatope muraetr “0”. Knonkamu BBEPX u
BHMW3 nabupaercs nudpa naposs nons3osatens ot 1 10 9 u Haxxumaercs kHornka 3AIl/CBP/BbIb. Ecnu napons
BEpEH, KiaBHarypa pasz0nokupoBaHa. Ecim mocne pa30IOKMpOBaHHS KIABHATYPhl HE HAXHMAETCS HH OJHA
KHOIIKa B Te4eHue 15¢ u ycTaHOBKa OJOKMPOBKH HE CHATA MOJIb30BATENIEM, KJIaBUATYpa CHOBA OJIOKUPYETCS.

[Ipumeuanue - Ecnu kakoil-mnbo JaTdyuK TeMIEpaTyphl OTKIIOYEH MPOTPAMMHBIM CIIOCOOOM, TO
BMECTO 3HaU€HUs TeMIepaTypbl (CONPOTUBIICHNUS) HA MHAUKATOP BBIBOIUTHCS “not”.

2.2.3 Ilpu pa30I0KMPOBAHHOM KJIaBUATYyPe BO3MOXKHO:
- pabora B PMKVII;
- W3MEHEHUE U MPOCMOTP NapaMEeTPOB YPOBH: MOJIb30BATENS;
- MPOCMOTpP NapamMeTPOB YPOBHS HalaJ4duKa.
2.2.3.1 PMKVII npenna3HaueH Ui ynpoIeHust paboTbl 00cayKuBarolero nepconana ¢ Yb3.
Js mepexona YB3 B PMKVII nHeob6xoaumo ycTaHOBUTH mNapameTp Sin=1 WM BBIIOTHUTH YCTaHOBKY
3aBOJICKHX mapameTpoB (1.2.2.4). [Ipu padore YB3 B 3TOM pekume ropur 3eieHslii ceeroauon  “PMKVII” .
B PMKYVII my1s HopManbHO#M paboThI 010Ka JOCTATOYHO YCTAHOBUTH CIICIYIONINAE MTapaMeTpPhI:
- HOMUHAIIbHBIN (paboumii) TOK BUTATEIS IEPBOM CKOPOCTH.
- HOMUHAJIbHBIH (paOoumii) TOK JBUTATENSI BTOPOH CKOPOCTH.
- TEIUI0Bas MeperpysKa (TenaoBast MOAEIb ABUTATEN).
- CUTHAJI IEPEKIIIOUEHUS Ha OOJBIITYI0 CKOPOCTb.
Pabora B8 PMKVII oTnnuaercst oT paboThl Ha ypOBHE MOJIB30BATEN TEM, UTO MTApaMETpPhl, HE BKIIIOUCHHBIC B
criucok PMKYVTI, npyHuMaroTCs paBHBIMU 3aBOJACKUM yCTAHOBKAM.

BHUMAHMUME! Ecan kakue-1u00 mporpaMmMupyeMble NmapamMeTpbl M3MEHEHbI IO0JIb30BaTejieM HJIH
HAJIAJYMKOM, HO He BKJIOYeHbI B ciucok PMKYIIL, 1o npu nepexone B pexxum PMKVYII BMecTo 3THX
U3MEeHEeHNH OYAyT BOCCTAHOBJIEHBI 3aBOJACKHUE TapaMeTPhl.

[TapameTpsl, He BKIIIOUEHHBIE B CIIMCOK B 3TOM PEXHUME, HE U3MEHSAIOTCS U HE mpocMaTpuBaroTcs. Pabora ¢
rapaMeTpamMu, BKJIIOUCHHBIMH B CIIMCOK TaKas e, Kak U Ha YPOBHE MOJIb30BATEIA.

Briouenue gwooro napamerpa B cnucok PMKYVYII u Boikiawdenne pesxkuma PMKYVYII Bo3Mo:kHO
TOJILKO HA YPOBHE HAJATYHKA.

2.2.3.2 Jlna mnpocMOTpa M M3MEHEHHUs IMapaMeTpOB YPOBHS IOJIb30BaTeNsi HEOOXOAMMO HaKaTh KHOIIKY
YCTAHOBKA, npu stom 3aropaercst ceeronuon Y CTAHOBKA. Jlucranue napamerpos kHonkamu BHU3 u
BBEPX, Bxoja B nu3MeHeHue napamerpa — nosropHoe Haxarue kHonku Y CTAHOBKA knonka 3AIl/CBP/BbIb
(3HaueHME MapamMeTpa HayMHAeT MHUraTh), U3MEHEHUE 3HaueHus napamerpa - kHonkamu BHU3 u BBEPX,
3anuck napamerpa - kHonka 3AIl/CBP/BbIb, nepexon o6patHo B MeHIo 6e3 3anucu — kHonka Y CTAHOBKA.
[Ipn oTcyTcTBUUM Ha)kaTus J1I000H U3 KHOMOK B TedeHue 15¢, YB3 nepexoaut B UCXOAHOE COCTOSIHUE.

Ecnu u3meHenue napamerpa 3anpenieHo (ropuT ToUka B CpeIHEM pa3psjie MHAWKATOpa MHEMOHUKHU
rapameTpa), To U3MEHEHHE ITOro MapaMeTpa BO3MOKHO TOJIBKO HAa YPOBHE HAJIaAuMKa [OCJIEe CHATHS 3alpeTa.

2.2.3.3. YpoBeHb HaaIuuKa

Bxon Ha ypoBeHb Hanaguuka

Haxatne na xHonky YCTAHOBKA B Teuenue Sc. Ecam ypoBeHb 3alluIIeH NaposieM, Ha MHAMKATOPE
nosiButcst coodmienue PAS. 3aropaercsa ceroanonq YCTAHOBKA, a Ha uHAMKaTOpe 3HAUYCHUS TMapameTpa
muraet “000”. Knonkamu BBEPX u BHU3 nocnenoBatensHo HabpaTe Tpu uudpsl naposis Hajgaaduka ot 1 1o
9, pasgensist Habop HaxkatreM KHorku 3AII/CBP/BbIb. Ecniu mapons He BepeH, 3aropurcs PAS ¢ muranmem B
CTapLieM pa3psie MHIMKATOpa 3HaueHus U udepe3 15¢ YB3 Bo3BpaTtuTcs B MCXOIHOE COCTOSHHME, MHAY€ Ha
MHAMKATOPE MOSBISAETCS MEPBbI MapaMeTp MEHIO Hala(4HKa.

JIucranue napamerpos kHonkamu BHU3 1 BBEPX, Bxon B u3MeHenue napamerpa - knonka Y CTAHOBKA
(3HaueHME MapamMeTpa HayMHAeT MHUraTh), U3MEHEHUE 3HaueHus napamerpa - kHonkamu BHU3 u BBEPX,
3anuch napamerpa - kHonka 3AIl/CBP/BbIb, nepexon o6patHo B MeHIo 6e3 3anucu — kHonka Y CTAHOBKA.
[Ipn oTcyTcTBUUM Ha)kaTus 1000 U3 KHOMOK B TedeHue 15¢, YB3 mepexoaut B UCXOAHOE COCTOSIHUE.

IIpu pabore YB3 Ha ypoBHE HanaguuMka, TOPUT JECATHYHAs TOYKa B MIIAJIIEM pa3psae HHIUKATOpa
MHEMOHMKH.
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Ha ypoBHe Hanagumka JOCTYMHOCTH JIFOOOr0 MapamMeTpa Ha ypOBHE IOJIb30BATENsI MOXKET ObITh 3alpelieHa
WM pa3pelieHa oqHOBpeMeHHbIM HaxkatueM kHonmok Y CTAHOBKA u BHU3. 3anper nocryna uHaunupyercs
JECSITUYHOM TOUKOW B CPEeIHEM pa3psjie MHIMKATOPA MHEMOHHKHU.

Ha ypoBHe Hamagumka BO3MOXHO BKIIOYEHHE B CHHCOK mapamerpoB pexuma PMKVYII mroboro
JIOTIOJIHUTEIBHOTO NapameTpa. [[ist aroro Heo6xoaAUMO:

-kHonkamu BHI3 1 BBEPX BeIOpath BKiItOUaeMblil apameTp;

-HaXkaTh oJHOBpeMeHHO kHonkn BHU3 u BBEPX.

Ecnn mapamerp uckiroueH u3 cnucka napamerpos pexxuma PMKVII, To B crapmem pa3spsae mHAMKaTOpa
MHEMOHMKH TOPUT JAECSITUYHAS TOUKA.

2.2.4 YcTaHOBKa 3aBOJICKMX ITapAMETPOB.

YcTaHoBKa 3aBOJICKMX MTAPaMETPOB BO3MOXKHA JIBYMSI CIIOCOOaMH.

Crnioco6 mepsbril. YcranoButs napamerp PPP=1. Ilocne BeIxoja M3 pexrMa YCTaHOBKM IapaMeTpOB BCe
3aBOJICKHE ITapaMeTpbl Oy IyT BOCCTAHOBJIEHBI (KpOME Naposisi HaJlaAuuKa).

Crnoco6 Btopoit. Ilpu mnomaue nuranus Ha YB3 ynepxkars HaxatbiMu KHonkn YCTAHOBKA wu
3AIl/CBP/BbIb. Bee 3aBoackue mapaMeTpsl, B TOM YHCIIC U TTAPOJTb HAIATINKA, OyAyT BOCCTAHOBJICHBI (T1ApOJTh
Hanamuuka - 123). [Tocne 3Toro moBTOPHO BBIKIIOYUTE/BKIIOUUTE Y B3.

[locne BbIMOJNIHEHUS MPOLETYpPbl YCTAHOBKM 3aBOACKMX MHapameTpoB, YB3 nauner pabory B PMKVII, B
CIIMCKE KOTOPOT'O HAaXOJATCS MapaMeTphbl:

- HOMMHAQJIBHBIA TOK JIBUTATEIsl TIEPBOM CKOpOCTH, id1;

- HOMMHAJIbHBIM TOK JIBUTATENs BTOPOH CKOpocTH, 1d2.

OTH mapaMeTpbl BbIIeTIeHBI (poHOM B Tabmuie 1.4.

2.3 IloaroroBka Yb3 Kk ncnoan30BaHuIo
2.3.1 [loakr0OUnTH TOKOBBIE TPAaHC(HOPMATOPHI B COOTBETCTBUU C PUCYHKOM 2.1.

IIpumeuanue - BrkavecrBe TT nonmyckaercs UCnoJb30BaTh TOJbKO TPaHC(POpPMATOPAMH TOKA,

KOTOpBIEe MOCTABAAITCA B KoMILIekTe ¢ YB3. Ucnonb3zoBanue npyrux TT moxeT npuBecTH K BHIXOAY
YB3 u3 cTpos.

2.3.2 TIlpomyctuth uepe3 aupdepeHnnanbHbIi TOKOBBIA TpaHcGopmarop  (TpancopmaTop HyIJIEBOM
MOCJIeI0BATEIbHOCTH) BCE TPU (Da3HBIX MPOBOAA U MOAKIIOUUTH €ro K Yb3.

2.3.3 JInst KOHTPOJS M MU3MEPEHMs] M30JIALUU ABUTATENs] MOJAKIIOYUTH KJIEMMY KOHTPOJS H30JALMU 25 K
olHOMY M3 BbIXOAHBIX KOHTakTOB MII. [loacoenunuts (snexmpuuecku) k¥ knemme 26 YB3 xopmyc aBurarens
eCIIu:

- KOPILyC ABUTaTes HEe 3a3€MIICH;

Wi

- HCIOJIB3YETCs CETh C U30JIMPOBAHHON HEMTpAbIO;

Wi

- K kieMMe YB3 He moakiroyeH HyJIeBOW MPOBO/I.

2.3.4 lloaxmounTh YB3 K 371€KTPUUECKON CETH B COOTBETCTBUU C PUCYHKOM 2.1.

2.3.5 IIpu HeoOXOAMMOCTH HCHOJIB30BAHUS MEPCOHATBLHOIO KoMIbloTepa (B panbHelmeM IIK) B xauecTse
YIPAaBIISAIONIETO WK KOHTposupytomero ¥ b3 Heodxoaumo:

-yctanoBuTh Ha I1K nporpammy I[lanens ynpasnenust YB3, 3anmyctus nporpammy setup UBZ302lift.msi;
-TIOAKIIIOYHTD pa3beM “OBM” Ha nuuesoii nanenu YB3 k pazsemy RS-232 TIK npu nomorum kabens
KC-01 nmm k pazsemy USB ITK ipu momoru ka6emnss KC-USB-01.

IIpumevanue- [Iporpamma u kadean KOMILUIEKTYIOTCS IO/ 3aKa3.

2.3.6 Ilpu ucnonszoBannu MODBUS nonkitounts TWHAK CBsI3U K KiiemmaM 34, 35, 36 YB3.
2.3.7 llonate HanpsixeHue Ha YB3.

IIpumeyanue-Yb3 nocrapiasiercss npu BbICTABJIEHHBIX HOMHHAJIBbHBIX TOKAX JBHUIraTeJifl
(Id1,Id2) paBHbiMu HyJ0. B 3TOM cayuyae pese Harpy3ku YB3 He BKJIIOYMTCH 10 YCTAHOBKH HOMH-
HAJBHBIX TOKOB ABHUIaTeJIsl.

[opsimok BKITIOUEHUS pesie Harpy3KH onpezaenseTcs 3HaueHussMu napamerpoB Arr , APd, ACd (1. 2.4.1.).

2.3.8 YCcTaHOBUTH B MEHIO HEOOXOUMBIC 3HAYCHUS TTAPaMETPOB.

2.3.9 Cusarp nutanue ¢ YB3.

2.3.10 IloxxirounTh MarHUTHBIA TycKaTenb (B manpHedmem MIT) nBuraresnss B COOTBETCTBHHM C PHCYHKOM
2.1
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Il puwmeuanue - Korna pene Harpy3ku BKIIOYEHO, TO 3aMKHYTbl KOHTakTbl 5-6 u 8-9, mpu
BBIKJIIIOYEHHOM peEJie, 3aMKHYThI KOHTAaKThI 4-5 1 7-8.

L1

| X1-1 x12

Kowr | Hansmedopamme Hamsenosamme | Komr

— 27 L1 E2 1
‘—1\7._& ne

28,5 L2 K2_com 2

a0 L3 L K2_no 3

315 N K11 Kl-1_ne 4
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I K1-1_no 6

44 Set2_speed_1 T K1-2_nc 7

45 Set2_speed 2 K1-2_com 8
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Pucynok 2.1 - Cxema nogxmouenus ¥Yb3-302-01

2.4 Ucnosib30BaHMe 110 HA3HAYECHUIO

[Ipumeuanue - Ilpu onucanuu padots! YB3 npeamnonaraercs, 4ToO ONUCHIBAEMbIE 3aIIUTHI BKIIOYEHBI U
BCE HEOOXOUMBIE JUIsl PAOOTHI JATYMKH MOJKIIOYCHBI.

2.4.1 Pabota YB3 10 BKIIIOUYEHUS peiie Harpy3Ku

2.4.1.1. Pa6ota YB3 nocne nomaun nutanus (MepBoOe BKIIOUCHUE)

Yb3-302-01 NOVATER-ELECTRO
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[Tocne momaym MUTaHWS HA MHAWKATOP MHEMOHHKH Ha 1-2 CEKyHIIBI BBIBOAUTCS StA, a 3aTeM repen
BKJIIOYEHUEM pelie Harpy3ku YB3 mposepser:
- YPOBEHB M30JSIHH OOMOTKH CTaTOpa OTHOCUTENIFHO KOpIyca aABHUraresst (Ipu CONPOTHBICHUH U3OJISIIUH
ke 500 + 20 kOwm npu rid=5 (1000 + 50 kOm npu rid=10) Harpy3ka He BKIIOYAETCA);
- Ka4ecTBO CETEBOT0 HAINPSDKEHUS: TOITHO(PA3HOCTh, CHMMETPHYHOCTD, BETMYNHY JEHCTBYIOIIETO
JMHEHHOT0 HaNpsHKEHUS;
- TpaBWIBHOE YepenoBaHue (a3, OTCYTCTBUE UX CIHUITAHUS.
[Tpu Hanuuuu m000ro U3 3ampenarmux (akTopoB pelie Harpy3KU He BKIIIOYAeTCs, a HA MHIUKATOP
MHEMOHMKH BBIBOJUTCSI COOTBETCTBYIOLIUI KOJI aBapuu U 3aropaetcs ceeroanogq ABAPUSL.
B 3aBucumocTH oT 3HaueHus napamerpa SiP Ha UHAUKATOP BBIBOAUTCS:
-nmuHeitHoe Hanpspkenue Uab (SiP=0);
-conpoTtuBienue uzossnun rid (SiP=1);
-00patHbIif oTcueT Bpemenu AIIB B cekynnax (Att) mpu SiP=2.
IIpu oTcyTcTBMM 3ampelaronmx (aKTOpOoB BKJIIOUEHHE peJe Harpy3KM ONpefenseTcs 3HaueHUeM
napameTpoB APd (pabota YB3 nocne mogaun nutanus) u Arr (3anpemenue AIIB mocie Bcex BUIOB aBapuid):

1) Ilpu APd=0 pene Harpy3ku He BKJIW4YUTcHA. /[Isi BKJIIOYEHHS pejie HArPy3KM B 3TOM ciy4ae
He00X0AUMO OJHOBpeMeHHO HaxaTh KHOKH BBEPX n BHU3.

2) Ilpu APd=I1 pene Harpy3ku BKiIrouutTcs yepes Bpems AlIB.

3) Ilpu APd=2 pene Harpy3Kku BKIIOUHUTCS Y€pe3 2 CEKYHBI MOCTIE TI0IaYu TUTaHUs

OnHOBpEMEHHO C BKIIIOYEHHEM pelle Harpy3ku 3aropaercs 3eneHbli ceetoguor HAI'PY3KA.

[Tocne BkIItOUEHUS pesie Harpy3Ku M 10 MOMEHTA IycKa JBUraTess (MIyCK ABUTATENs ONpeneseTcs 1Mo
MIPEBBILICHUIO TOKOM Harpy3ku ypoBHs 1,2 HOMUHAIBHOTO TOKa) KOHTPOJIb U IPUHATHE PEIICHUS TI0 KAYECTBY
HanpsDKeHUs1 coxpansiercs. Ecim B 6ecTOKOBYIO May3y MOSBIIIACH 3alpemiatoniie (GakTopel, TO pejie Harpy3Ku
OTKJIFOUAETCSI.

2.4.1.2. Pabora YB3 nocie oTKI0YEHMS U3-3a aBapun

Pa6ora YB3 B 3TOM ciiydae aHanoruuHa padoTe Mpu MepBOM BKIIOYEHHUH, HO BKIIIOUEHHUE peJie HarPy3KHU He
3aBHCHUT OT 3HaueHHs napamerpa APd.

2.4.2 Pabota YB3 noce BKIIOUYEHUS pelie Harpy3KU U BKIFOUEHUS IBUTATeNs (TIOSIBIICHUSI TOKOB OOJIbIIE
10% HOMHHAJIBHOTO TOKA JIBUTATEJIs).

VYB3 ocymiecTBisieT KOHTPOIb MO HAMPSKEHUIO U ToKaM. Pene Harpy3Kku OoTKIIIOuaeTcs mpu cpadaThIBaHUU
JIF000M 3aIUTEL U3 TA0IUIEI 2.7 32 HCKIIOUYEHUEM:

- 3aIIUT MO HAMPSHKEHUIO;

- 10 MaKCHMANIBHO TOKOBO# 3amuTe pyu 1 N =1 (B 9TOM CiTyuae MHAMKALKS IPEBBIIIEHUS €CTh, HO peie
Harpy3KH He OTKJIFOYaeTcs).

KoHTposnb npeBblllieHUs TOKOB BeneTcst oTHocuTenbHO Toka In. Ilpu S2S=0 (tabm. 1.4) u 3aMKHYTOM WM
Pa30MKHYTOM KOHTakTe Ha kiemMmax 49, 50 (pucyHok 2.1), In mpuruMaeT 3HaueHHE HOMHHAIBHOTO TOKA MAJIOW
(mapamerp “Id1” Tabauna 1.4 ) win Gonsmoit (mapamerp “Id2” Tabmauna 1.4) ckopocTd COOTBETCTBEHHO.

[Ipu S2S=1 (tabnuua 1.4) u pa3oMKHYTOM WJIM 3aMKHYTOM KOHTakTe Ha kiemmax 49, 50 (pucynok 2.1), In
NPUHUMAET 3HAUYEHHE HOMUHAIIBHOrO ToKa Masoit (mapamerp “Id1” Tabm. 1.4 ) nim Gonsmioii (mapamerp “I1d2”
tabnuia 1.4) ckopocTu COOTBETCTBEHHO.

JIJ1s MCKITIOYEHUS JIOKHBIX cpabaThIBAaHMIA 3alIUT MO TOKaM JIBUTATelNs OT BO3JICHCTBUS KOMMYTAIIMOHHBIX
BBIOPOCOB BO BpeMsI ITEpEX0/ia ABUTATEIIS C OAHONM CKOPOCTH Ha IPYTYIO0 BBOAUTCS mapameTtp “t12”. Eciau Bpemst
MIPOLIEAIIee C MOMEHTA MEPEKIIOYSHHS C OTHOM CKOPOCTHU Ha APYTYIO MEHbIIIE 3HAYEHHUS YCTAaHOBICEHHOTO B
“t12”, To TOK HyJIeBOI ocienoBarenbHOCTH (10P) mpuHUMaeTCst paBHBIM HYIIIO, @ TOKU (a3 BBIIIE COOTBET-
CTBYIOIIETO HOMHUHAIILHOTO TOKA JBUTATENS MPUHUMAIOTCS PAaBHBIMU HOMUHAJIBLHOMY TOKY ABurarens (id2 mpu
Mepexo/ie ¢ MaJIOH Ha OOJBITYI0 CKOPOCTh ABUTaTeNs wiH id1 mpu nepexojie ¢ OobIIeH Ha Mayo).

[Ipu BKIIOYEHHOM JBHTraTeNle HA MHAUKATOP MOYKET BHIBOJUTHCS WIIH TOK (a3bl (A) ABUTaTeNs WIH
3HaYEHHUE MapaMeTpa, BbIOPAHHOIO MOJIb30BaTENEM. 3HAUYEHUE TapaMeTpa, BBIOPAaHHOIO M0JIb30BATEIEM, MOXKET
otobpaxartbcest mocTosHHO (SiC=0) unu B Teyenue 15 c, a 3aTeM Bo3BpamiaeTcs HHANKAIUS Toka a3l A
neuratens (SiC=1).

2.4.3 PaboTa pene curHajau3aium.

KoHTaKThI perne 3aMbIKaloTCs MU 000 aBapuy, NEpEeUrCICHHOM B Tabmuie 2.7.

[TpumMeuanue - Korga pene curHaausanuy BKIHOYEHO, TO KOHTAKTHI 1-2 pa30MKHYTHI, @ KOHTAKTHI 2-3
3aMKHYTBHI.

2.4.4 Pabora ¢ unrepdericom RS-485 no nporoxkory MODBUS B pexume RTU

YB3 1o3BoIsIeT BHIMOTHITH OOMEH TaHHBIMH C BHEIITHUM YCTPOHCTBOM I10 TIOCTIEIOBATEIFHOMY HHTEpGEHCY
o mpotokory MODBUS. Ilpu Bemmonnennn oomeHa no uarepdeiicy RS-485 unu RS-232 roput cunnii
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ceeronuon “OBMEH ™.
2.4.4.1 [TapameTpbl KOMMYHHKALIUHU:
- anpec ycTpoiicta: 1-247 (mapametp rSA);
- ckopocTh niepenaun faHHbix: 9600 6ox, 19200 6ox (mapametp rSS);
- peakmus Ha IMOTEPIO CBSI3U: MPEAYNPEKIECHUE U TIPOIOJDKEHNE paObOTHI, MPOJOKEHUE paboThI ¢
OTCYTCTBUEM IPENyNPEeXICHNS, NMpeaynpexIeHle U OCTaHOBKa ABUraTens ¢ pasperienuem AlIB
- TI0CJIE BOCCTAHOBJICHUS CBSI3U, IPENYNPEXKICHUE U OCTAaHOBKA JBUraTesns ¢ 3anpeiieHueM AlIB nocne
BOCCTaHOBJIEHHUs CBsA3U (mapametp rSP);
- o0Hapy>keHue BpeMeHHU npeBbliieHus oreera: 1c —120c¢ (mapamerp rSO);
- (hopmat nepenaBaemoro cioBa — 8 OUT, 6€3 KOHTPOJISI YETHOCTH, J[Ba CTOIOBBIX OMTA.
2.4.4.2 VYupasnenue YB3 oT komnbroTepa
Cas3bp koMmImbioTepa ¢ YB3 ocymiecTBisiercs mo mnociefoBaTelbHOMY HHTepdeiicy. Cxema MOAKIIOUEHHS
npuBeneHa Ha pucyHke 2.2. Kaxnpii YB3 nmeer uHauBuayanbHbli KOMMYHUKAIMOHHBIN anpec. KommbroTep
ynpasiseT KaxasiM YB3, panuuas ux no azapecy.
YB3 moxet padotate B Modbus ceTsix, padoTaromux B pexume RTU.

KomnswoTep
YB3-302 X1 X2
H COmM-II0PT
"RS-232" OHT |[HauMeHoB

HammerHoB [KOHT

1 RxD
[TxD 2 TxD
RxD 3
IGND 4 3G

O| oo I o] o | w| N =

X1 Buika njas ODOOKIUeHUS TeJleQOHHOM TPpyOKMu
PLUG-4P4C-P-C2

X2 poserxa DB-9
Pucynok 2.2 - Cxema nogkimoueHus ¥ b3-302-01 k komnbrotepy

2.4.4.3. ITpoTOKOJ KOMMYHHKAIIMU
Ob6mMen Mexnay kommbioTepoM U YB3 ocymiecTBisieTcss makeramMu JaHHBIX. DopMar makeTa JaHHBIX

npuBe/ieH B Tabnwuie 2.1.

Taoauua 2.1

START WHTEpBAJl MOJTYaHust — 6osiee 2 Mc pu ckopoctu niepenaun 9600 6o, wim Gomee
4 mc npu ckopoctu nepenayn 19200 601

ADR Kommynukanumonsslii anpec YB3 (8 6ur)

CMD Konx xomanast 8 our

DATA 0 ConepxaHue TaHHBIX:

N*8 6ut nanubix (n<=24)

DATA (n-1)

CRC CHK low CRC cymma HIMKINYECKOTO KOHTPOJIS

CRC CHK high 16 Out

END WHTEpBaJ MoJiyaHus — 6osee 2 Mc ripu ckopoctu nepegaun 9600 601, wim Oosee
1,6 mc ipu ckopoctu niepenaun 19200 601

2.4.4.4 CMD (xon xomanbel) 1 DATA (CHUMBOJIBI TaHHBIX )
®dopmaT CUMBOJIOB JaHHBIX 3aBUCUT OT KOMaH/IHbBIX KOJOB.
Koa xomananl —0x03, ureHue n- cjioB.
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Jlnst mpumMepa, YTeHre HeMPEePhIBHBIX 2 CJIOB OT HadanbHOTO aapeca 2102H B YB3 ¢ koMMyHHKaIIMOHHBIM
aapecom 01H (Tabnuna 2.2).

Taoauua 2.2
KoManaHoe cood1enue OTBeTHOE CcoOOLIEeHME

ADR 0x01 ADR 0x01
CMD 0x03 CMD 0x03
CrapToBBIii aipec JaHHBIX 0x21 Yuciio qaHHbIX B OalTax 0x04

0x02
Yucno JaHHBIX B CJIOBax 0x00 CopaeprxaHue TaHHBIX 110 aJpecy 0x17
0x02 0x70
CRC CHK low 0x6F ConaeprxaHue TaHHBIX 110 aJpecy 0x00
0x00
CRC CHK high 0xF7 CRC CHK low 0xFE
CRC CHK high 0x5C

Koa xomanas! 0x06, 3anuch — 0JJHO CJIOBO

Hcnoab3oBanne 1aHHOI KOMAaHIbI He PEKOMEHIYETCsl, TAK KaK 3aNHCh HEKOPPEKTHBIX JAHHBIX MOKET
npuBecTH K oTKasy Yb3.

3anuch JaHHBIX BO3MOXKHA TOJIBKO I10 aJipecaM MporpaMMHUpPyEMBIX apaMeTpoB (Tabdm. 1.4), 3a
WCKJTFOUYEHUEM MapaMeTPOB, MPUBEICHHBIX B Ta0uie 2.3.

Tab6amnna 2.3
YcTaHOBOYHBIE M CUMThIBAEMbIe TapaMeTPhbl IlapameTpbl KOA0B Anpec
[TosHOE BpeMsi pabOThl YCTPOMCTBA, CYTKU tbU 193
Bpewmst HapaOoTKM BUTaTENsl, CYTKH tCO 194
Ko gocryna nosb3oBatens LOC 195
Kon nocryna Hanamgumka PAS 196
BoccraHoBieHue 3aBOICKUX [1ApaMETPOB PPP 197
Bepcus ycrpoiictBa rEL 203

3anuch napaMerpa OCyIecTBIISAETCS HE3aBUCUMO OT YCTAHOBJICHHOM 3alllUThl HaJa{4MuKa (3alucCh 110 JTUHUU
CBSI3U UMeEET 00Jiee BHICOKUN MTPUOPHUTET).

IIpu 3anmcu HOBOrO 3Ha4YEHUs NapaMeTpa B siuelKy, 3amuieHnyo PMKVII, napamerp aBromatnuecku
BBIBOJUTCS U3 ITOT'O PEKUMA.

Jlia mpumepa, 3anuck 1000 (0x03E8) B peructp ¢ agpecom 0x00A0 B YB3 ¢ koMMyHHKallMOHHBIM aJJpeECOM
01H (Tabmuma 2.4).

Tabanna 2.4
Komananoe coo0menune OtBeTHOE coO0OIICHHE

ADR 0x01 ADR 0x01
CMD 0x06 CMD 0x06
CrapToBbIii agpec JaHHBIX 0x00 CrapToBbIii ajipec JaHHBIX 0x00

0xA0 0xA0
Jlanubie 0x03 JlanHubie 0x03

OxE8 OxE8
CRC CHK low 0x89 CRC CHK low 0x89
CRC CHK high 0x56 CRC CHK high 0x56

Kon xomanansl 08h — nuarmocruka.

Oynknus 08h obecneunBaeT psii TECTOB JUIsl TIPOBEPKH CHCTEMBI CBSI3U MEXKIy KOoMIbloTepoM U YB3, a
TaKXke I NpoBepku paboTocrnocodbnoct YB3.

OyYHKIMS UCTIONB3YET MoJie NOoAGYHKINHU AJI1 KOHKPETU3AIMH BBIIIOJIHAEMOTO IeHCTBUS (TecTa).

Hoogyukuyus 00h - 6036pam dannwix 3anpoca.

JlanHble, mepeaHHbIe B MOJI€ JaHHBIX 3aIPOCa, TOJKHBI ObITH BO3BPAILIEHBI B 110JI€ JaHHBIX OTBETA.

[Ipumep 3anpoca u oTBeTa NPUBEIEH HA PUCYHKE 2.3.
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3anpoc
MoadyHkuma | MoadyHkuma | [JaHHble | [aHHble
Appec DyYHKUMA HE LB HB LB CRCLB CRC HB
01h 08h 00h 00h AOh 3Ch 98h 1Ah
OteeT
MoadcdyHkuma | MoadpyHkuna | OdaHHble OaHHbIe
Appec DYHKUMA HE LB HB LB CRCLB CRC HB
01h 08h 00h 00h AOh 3Ch 98h 1Ah

Pucynok 2.3 - IIpumep 3anpoca u otBeta noadpynkuuu 00h - Bo3BpaT JaHHBIX 3ampoca.

Hoogynxkyun 01h — pecmapm onyuit ceasu.
[epudepuiineiii nopt Yb3 nomkeH ObITh MHUIUATU3UPOBAH U BHOBB 3aITyIICH.
[Tpumep 3anpoca 1 0TBETa NPUBEIEH HA pUCYHKE 2.4.

3anpoc
MoadyHkuna | MoadyHkumAa | HaHeble | [aHHble
Apgpec OyHKUNA HB LB HB LB CRCLB CRC HB
01h 08h 00h 01h 00h 00h B1h CBh

OTBeT He Bo3BpaLLaeTcs

Pucynok 2.4 - ITpumep 3anpoca u otBeta noadynkiuu 01h - pectapT onmuii CBsI3M.

2.4.4.5 CRC — KO ITUKIIMYECKOTO KOHTPOJIS
Konrtponsnas cymma (CRC16) npeacrasisier co00i HIUKINYECKUN MPOBEPOUHBIN KO Ha OCHOBE MOJMHOMA
A001h. ITepenaromee ycTporicTBO POPMUPYET KOHTPOIBHYIO CYMMY JJIs BceX OalT mepeaaBaeMoro COOOIICHHUS.
[IpuHumaromee yCTpONHCTBO aHAJIOTWYHBIM 00pa3oM (OPMHUPYET KOHTPOJIBHYIO CyMMYy JUIsl BcexX OalT
MIPUHSITOTO COOOIIEHUS U CPAaBHUBAET €€ C KOHTPOJIBHOM CyMMOIl, MPUHATON OT mepezaromiero ycrponcrna. [lpu
HECOBIAACHUU C(POPMUPOBAHHON U MPUHATON KOHTPOJIBHBIX CYMM I'€HEPUPYETCs COOOIIeHUE 00 OInoKe.
[Tone KOHTPOJIBHOM CyMMBI 3aHUMAET JBa Oaiita. KOHTpoiIbHAs cymMMa B COOOILICHUN NEepeaeTcs MIIaJnIiM
OaiiToM BHiepe/I.
KonrtponsHast cymma GopMupyeTcs 1o CleayomemMy alropuTmy:
1) 3arpy3ka CRC peructpa (16 6urt) enununamu (FFFFh);
2) uckmoyatoee MJIN ¢ nepseimu § Outamu 6aiita coobmenus u cogepxumbiM CRC peructpa;
3) caBur pe3ysibTaTta Ha OJWH OUT BIPABO;
4) ecnu cnBuraemslii 6ut = 1, uckmouatommee NJIN cogepxumoro peructpa co 3HaueHruem A001h;
5) ecnu caBuraemsiid OuT = 0, MOBTOPUTH 1Iar 3;
6) oBTOPSITH maru 3, 4, 5, moka He OyAYT BHITIOJTHEHBI 8 CABUTOB;
7) uckmouaroriee MJIN co cnenyrommmu 8 6utamu Oaiita coodmenus u coaepxkumbiM CRC peructpa;
8) moBTOPATH 1mIaru 3 — 7, moka Bce 0aiThl cooOmeHns He OyayT 00paboTaHsl;
9) KOHEYHOE COIEPIKUMOE PErucTpa OyIeT colepKaTh KOHTPOJIbHYIO CYMMY.

[Tpumep nporpammel CRC reneparuu koja ¢ ucroiib3oBaHueM s3bika C. yHKIMs OepeT 1Ba 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 "= *data++;
for(j=0j<8;j++)
{
if(reg_crc & 0x01) reg crc=(reg_crc>>1) * 0xA001; // LSB(b0)=1
else reg_crc=reg_crc>>1;
}

}
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return reg_crc;

}

2.4.4.6 Anpeca peructpos

Anpeca perucTpoB M3MepsieMbIX W BbIUMCIseMbIX napameTpoB YB3 npuseaens! B tabmuue 1.3. Anpeca
PErUCTPOB NMPOrpaMMHPYEMBIX ITapaMEeTPOB MIPUBECHBI B Tabnule 1.4.

JIOTIOTTHUTEBHBIE PETUCTPHI M UX Ha3HAYCHUE TIPUBEACHBI B Tabmwmie 2.5.

Tabauua 2.5
HaumeHoBaHHe | Apnpec | HazHaueHue IIpumeuanue
Peructp cocrosuus Yb3 Bit 0 | O-ner aBapuu
240 1-aBapus (kox aBapuu B peructpe 241)
Bit 1 | O - pene Harpy3Ku BBIKIIOYEHO
1 - pene Harpy3Ku BKIIOYEHO
Bit 2 | O—dyHKIHOHATBEHOE pelie BBIKIIOYEHO
1 - pyHKIHMOHATIBLHOE peJie BKIOUYECHO
Bit 3 | 0 — moBTOpHOTO MyCKa HEe OyaeT
1 — oxxupaercst AIIB
Bit4 | 0 — manas ckopocTh
1 — GonbLIasi CKOPOCTb,
Bit 5 3ape3epBUPOBAHO
Bit 6 | 0 — pexxum PMKVII Boikitouen
1 — pexxum PMKVII BxitoueH
Peructp aBapuu 1| 241 Ha3zHaueHue OuToB B Taduuie 2.7 0-HeT aBapun
Peructp aBapumn 2 242 Ha3HavYeHHe OUTOB B Tabnwmie 2.7 1-aBapust
Kypnan aBapuit
KoJ aBapuu | 243 KOJ aBapuu 1o Tabmu. 2.7
3HauyeHue napametpa | 244 3HauyeHHe napamerpa no taodiu. 2.7
BpeMms aBapuu | 245 cTapiuue jiBa 6aiTta
246 MIIaime asa oaiira
KOJI aBapuu 2 247 KOJ aBapuu 1o Tabm. 2.7
3Ha4YEHUE Mmapamerpa 2 248 3HAYCHHE MmapaMeTpa mo 1abmu. 2.7
BpeMs aBapuu 2 249 cTapuime jiBa Oaiita
250 MJadime asa oaira
KoJ aBapuu 3 251 KOJ aBapuu 1o T1aba. 2.7
3HauYeHHe napamerpa 3 252 3HAYEHHUE MapameTpa mno tabdiu. 2.7
BpeMs aBapu 3 253 cTapmue nBa OaiTa
254 MJIaIIIie 1Ba Oaiita
KOJ aBapuu 4 255 KOJ aBapuu 1o Tabmu. 2.7
3HauyeHue napamerpa 4 256 3HayeHHe napamerpa no taodiu. 2.7
BpeMs aBapuu 4 257 cTapiime /Ba Oaiita
258 MJIadIme asa oaiira
KOJI aBapuu 5 259 KOJ aBapuu 1o Tabm. 2.7
3HA4YEHUE MmapameTpa 5 260 3HAYCHHE MmapaMeTpa mo 1admu. 2.7
BpeEMS aBapuu 5 261 cTapuime jBa Oaiita
262 MJadime asa oaira

2.4.4.7 O6paboTka OmUOOK CBSA3U

B cirydae BO3HUKHOBEHHS OMMOOYHOW CHTYallMy MPW NMPUHATHU Kajapa (ommoOKa mapurera, omuoKa Kazpa,
olnOKa KOHTPOJIbHOM cyMMbl) YB3 oTBeT He BO3Bpallaer.

B cimydae BO3HMKHOBEHUS OIIMOKH B (popMaTe Wi 3HAUCHHUH TIEpEIaBaeMbIX JAHHBIX (HETIOAIePKIUBACMBIH
kox ¢yHkuuu u T. A.) YB3 npunumaer kazap 3ampoca U GopMUpPYET OTBET C NMPHU3HAKOM U KOJOM OLIMOKH.
[Tpu3HakoM OmMMOKH SBISETCS YCTAHOBJICHHBIA B €IMHUIYYy cTapmuii Out B mone ¢ynkmun. [lox kox ommoOku
OTBOJHTCS OTIENBbHOE Mojie B oTBeTe. [Ipumep orBera mpuBeneH Ha pucyHke 2.5. Koxpl ommOok npuBeeHs B
Taosmie 2.6.
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Appec DyHKUMA DaHHbIE CRC LB CRC HB
01h 30h XXh XXh
OTBe
Anpec | OyHKuus Kon CRCLB | CRCHB
ownGKN
01h BOh 01h 94h 00h

Pucynok 2.5 - [Ipumep oTBeTa nocse BOZHUKHOBEHHUS OLIHOKH.

Tabauna 2.6
Kox ommnoxn HasBanmue Omnucanue
01h ILLEGAL FUNCTION [TpuHsATHIN KO PYHKIMHU HE MOXKET ObITh 00paboTad YB3
02h ILLEGAL DATA Agnpec HaHHBIX, YKa3aHHBIM B 3ampoce, HE JIOCTYIEH
ADDRESS JTAHHOMY MOJYUHEHHOMY
03h [LLEGAL DATA VALUE Benuuuna, cojepiaiiascs B mone JaHHBIX  3ampoca,
SBIIIETCS HEAOMYCTUMOM BennuuHou i YB3
SLAVE DEVICE [Toxa YB3 mbiTancs BBIMOIHUTE 3aTpeOOBAaHHOE JCHCTBHE,
04h
FAILURE IIPOM301IUIa HEBOCCTAHABIMBAaEMasi OLINOKa
VYB3 npunsn 3anpoc U oOpabaThIBacT €ro, HO 3TO TpeOyeT
05h ACKNOWLEDGE MHOT'O BPEMEHH. DTOT OTBET MPEAOXPAHSIET BEAYILEro OT
re’epanuy omnoOKu TaiMayTa
06h SLAVE DEVICE BUSY YB3 3aHiaT 00pabOTKOW KOMAaHIHI. Ben}:mnﬁ OJDKEH
MMOBTOPUTH COOOIIIEHHE MO3KEe, KOT/Ia BEAOMBINH OCBOOOIUTCS
07h NEGATIVE YB3 He MOXeT BBINOJHUTh MPOTPAMMHYIO (YHKIHIO,
ACKNOWLEDGE IIPUHATYIO B 3apoce

2.4.5 Cucrema aBapUiHBIX COCTOSIHUI
IIpy BO3HMKHOBEHMH aBapuUIHOTO cocTOsIHUA Y b3:
- Ha UHAMKATOp MHEMOHUKH BBIBOJIUTCS KOJ aBapuU B COOTBETCTBUHM ¢ Tabmuuei 2.7,
- Ha MHAMKATOp 3HAYECHUs BBIBOJUTCS 3HAUEHHE M1apaMETPa, 110 KOTOPOMY BO3HUKIIO aBAPUITHOE COCTOSTHUE
(ecniu JaHHOE aBapUHOE COCTOSIHUE HE UMEET YMCIEHHOTO 3HAY€HHUs, HA MHJIUKATOP BBIBOJUTCS ““---%) ;
-3aropaetcs kpacHslii cBeroanoa ABAPUS (mocrostHabiM cBeToM, eciiu AIIB He OyaeT u MUTarouMm, eciu

oxkunaercs AlIB);
-pere Harpy3KH BBIKIIIOUAETCS;

- PCJIC CUTHAJIN3allH BKIIIOYACTCA.

Ecnu YB3 onpenenser HECKOIBKO pa3InyHbIX TUIIOB aBapUil OZTHOBPEMEHHO, TO KOJIbI aBapUil U 3HAUYEHUS
I1apaMeTPOB BBIBOAATCS ITOCJIEA0BATEIBHO OJMH 3a IPYTHM.
Ecnu pazpemeno AIIB, To Ha nHANKATOP BBIBOASTCS KOJIBI aBapuil U BpeMs, octaBiieecs 10 AIIB (ecou

BpeMst OKUIAaHUs TI0 TETJIOBOH meperpy3ke ABuraTens oonbine Bpemenn AIIB, To BEIBogUTCS BpeMs

OKHJIaHUSA ).

Tabauua 2.7 - Koabl aBapuid

HaumenoBanue aBapum Muemonnka | 3HadyeHue mapamerpa Anpec peruc- | Kog Anpec
aBapuu Tpa 3HAYeHHUsI | aBaPUH | perucrpa
napamMerpa N Oura
MaKCUMaJibHasi TOKOBas B (azax Ai~ MakcUMaibHbIA TOK | 300 1 241:0
1o ¢asze
10 TETJIOBOM NEperpy3Ke Adt 301 2 241:1
OT 3aMbIKaHus Ha 3eMIto (TIo Toky | AOi TOK HYJICBOU 302 3 241:2
HYJIEBOM MOCJIE10BATEIBHOCTH) 1I0CJIEI0BATEIBLHOCTHU
IO MPEBBIIIEHUIO KPATHOCTH 00pat- | Aci KpaTHOCTh 303 4 241:3
HOM IOCJIEJOBATENBHOCTH 10 TOKY K
00paTHOM MOCJIEI0BATENILHOCTH 110
HAIPSDKEHUIO
1o oOpaTHOM mocneaoBaTeabHOCTH | A2i TOK 00paTHOI 304 5 241:4

10 TOKY

IMOCJICA0BATCIBHOCTHU
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HaumeHoBaHue aBapuun Muemonunka | 3HayeHue nmapamerpa |Aapec peruc- | Koa Anpec
aBapuu Tpa 3HAYeHMs1 | aBapUM | perucrpa
napaMerTpa N Outa

MUHUMAaJIbHAsI TOKOBas B (azax Ai- OTCYTCTBYET 305 6 241:5

3aTSAHYTHIA MYCK APP 306 7 241:6

OJIOKUPOBKA poTOpa APb 307 8 241:7

110 TIOPSZIKY YepenoBanus Qa3 AUY 308 9 241:8

10 HAJIMYHIO TOKOB MpU ACo TOK 309 10 241:9

OTKJIIOYEHHOM peJie Harpy3Ku

(aBapusi KOHTaKTOpa)

110 MUHUMAJIbHOMY JIMHEUHOMY AU - HanpspKeHUe 310 11 241:10

HAIPSDKEHUIO

10 MAaKCUMAJIbHOMY JIMHEHHOMY AU~ HanpspKeHUe 311 12 241:11

HAIPSDKEHUIO

1o nepekocy ¢as AU" IIEPEKOC 312 13 241:12

10 MUHUMAJIbHOMY Ari CONPOTUBIICHUE 313 14 241:13

COIPOTHUBIICHUIO M30JISILUN U30JIALUT

00OMOTOK JIBUTATENs

110 aBapuM KaHaja Adu 15 241:14

JUCTAaHIIMOHHOTO YIIPABJICHUS

aBapuiiHBIN ocTaHoB aBurarens 6e3 | EAd 16 241:15

BO3MOYKHOCTH ITOBTOPHOTO ITyCKa

aBapUIHBINA OCTAHOB JIBUraTENs C EOd 17 242:0

BO3MOHOCTBIO IOBTOPHOT'O ITyCKa

OJIHOBPEMEHHBIM HAKaTUEM

kHonok BBEPX nu BHU3

10 TOCTHKEHUIO 110pora Atl TeMIIepaTypa B 308 18 242:1

TeMIIepaTypbl IEPBOrO AATYHKA rpagycax

10 TOCTHKEHUIO 110pora At2 TEeMIIepaTypa B 309 19 242:2

TeMIepaTypbl BTOPOTo 1aT4YHKa rpagycax

110 K.3. JJaTYMKa TeMIepaTypsl | EoS 20 2423
1o oOpbIBY naTuuka temmeparypsl 1 | Eoo 21 242:4

110 K.3. JJaTYMKa TEMIIEpaTypsl 2 EoS 22 242:5
1o oOpbIBY JaTuuka Temmeparypsl 2 | Eoo 23 242:6

2.4.6 KKypHan aBapHiiHBIX COCTOSTHHIA
[Ipu oTKiIIOYEHHH pelie Harpy3KH B cllydyae aBapuu, Y b3 3anuchiBaeT B CBOIO aMsITh KOJI 3TON aBapuH,
3HaUYEHHE MapaMeTpa, 0 KOTOPOMY MPOU30IILIAa aBApUsl U BPeMs €€ BOSHUKHOBEHUS.

[Tpumeuanue. Bpems aBapuu onpezaensiercsa no BHyTpeHHUM yacam Y b3. Tak kak YB3 He umeer

BCTPOCHHOT'O UCTOYHHUKA IMUTAHUS, TO BPCMs, B TCUCHUC KOTOPOI'O HA VB3 e 6LIJIO NUTaHUSA, HC YYHUTHLIBACTCH.
Yucno 0THOBPEMEHHO COXPAHSIEMbIX KOJIOB aBapui - NsATh. [Ipr BO3BHMKHOBEHUU MOCIEAYIOIIUX aBapHil,
uHpopmanusa o0 aBapuH 3aHUCHIBAETCS HA MECTO CAMOM JaBHEH 10 BPEMEHU aBapuH.

Jlst mpocMoTpa KypHasa Heooxoaumo Haxkath kHonKy 3AIT/CBP/BbIb.

Ceeromnon YCTAHOBKA 3aroputcsi B MUTAIOIIEM pEXUME, a Ha UHAMKAaTopbl YB3 Oyner BoiBeaeHa
nepBas cTpoka u3 tadmuisr 2.8. [IpocMoTp kypHana ocymiecTBisieTcs HaxkatueM kHomok BBEPX u BHI3.

Jlnis BBIXO/a U3 peKUMa MPOCMOTpa KypHaia HeoOxoaumo Haxath KHOnKy 3AIl/CBP/BbIb unu Beixox
MPOM30MACT aBTOMAaTHYECKH Yepe3 30c mociie mocieTHer0 HaKaTHs Ha KaKyt0-TH0O0 KHOTIKY .

WNudopmanus o0 aBapuu BBIBOAUTCS HAa HHAUKATOpH! Y B3 B Buze, mpuBeieHHOM B Tabnuie 2.8.

Taoauna 2.8

BBIBO)IHTCH Ha MHAUKATOP MHCMOHHUKH

BLIBOI(]([TCH Ha MTHAUKATOP 3HAYCHUSA

“Adi”

HOMED 3anucH B XypHaie (1-mocieaHss 3anuch o BpeMeHH)

2.7

XXX — MHEMOHUKA aBapHH 110 Ta0I.

YYY - 3HaueHue napamerpa no tadmn. 2.7
(ecnu 3HAUYEHME TTApaMeTpa HeT - BBIBOAUTCS “---*)

aBapuu

XXX — 4acel, Npomeaume ¢ MOMEHTa

YY - MuHYTBI, IpoLIEIIINE C MOMEHTA aBapUHU




-26 -

2.4.7 YnpasieHue IBUratesaeM ¢ JmieBoi manenu Yb3

B 3aBucumoctu ot 3Hauenus napamerpa ACd , BO3MOXXHO ynpaBieHue pese Harpy3ku YB3
oJHOBpeMeHHbIM HaxkaTueM kHornok BBEPX u BHU3 (ecnin YB3 He HaxoauTcs B pexume OJ10KHMpOBaHUS
KJIAaBUATYPHI):

ACd=0 - met peaxmuu;

ACd=1 (pa3pelieH myck ABUTATEN) - pelie Harpy3Ku BKIIOUUTCS, eciu Bpemst AIIB He ncrexino;

ACd=2 ( aBapwmifHOE OTKJIIOUCHHE ABHUTATENS) -peJie Harpy3KH BBIKIIOYHUTCS C BBIIaYel KO/1a aBapuu
“AAd”). TloBTOpHBII MyCK ABUTATENS BO3MOXKEH TOJIBKO MOCIEe 00€CTOUMBAHUS U TOBTOPHON MOJA4H MUTAHUS
Ha YB3;

ACd=3 (pa3peliieH MycK 1 OCTAaHOB JBUTATEJIsA) - peJie Harpy3KH OTKJII0YaeTcs ¢ Belgadel kona “A0d”. s
BKJIIOUEHUSI HEOOX0MMO MOBTOpHOE Haxkatue kHonok BBEPX u BHU3.

3. TEXHUYECKOE OBCJJIY’KUBAHUE

3.1. Mepsl 6e30macHOCTH

BHUMAHMUE! Ilpu npoBenennu texHu4eckoro oociaykupanusi Yb3-302-01 nuranue 10/:KHO ObITH
OTKJIIOYEHO.

3.2 [opsAaoK TEXHUIECKOTO 00CTYKIUBAHHUS

Pexomenryemasi NepuoJUYHOCTh TEXHUUECKOTO 00CTYKUBAHHUS - KaXKAbIE LIECTh MECSIIEB.

TexHnueckoe 00CIyKMBaHUE COCTOUT U3 BU3YyalIbHOI'O OCMOTPA, B X0JI€ KOTOPOr'0 IIPOBEPSIETCS HA/IEXKHOCTh
MIOJICOEIMHEHNUS TPOBOOB K KiIeMMaM Y b3, OTCyTCTBHE CKOJIOB M TPELIMH Ha €ro KOpITycCe.

4. TPAHCIIOPTUPOBAHUE U XPAHEHHUE
VYb3-302-01 B ynakoBke MpOU3BOAUTENS JOHKHBI XPAHUTHCS B 3aKPBITHIX OMELIEHUSX C TEMIEPATypOl OT
MuHYC 45 10 +75 °C 1 OTHOCHUTENIBHON BJIAXHOCTHIO He 6osee 80% mpu OTCYTCTBHM B BO3yXe IapoB, BPEIHO
JCUCTBYIOIIMX Ha YMaKOBKY M Marepuainsl ycrpoiicta. Ilpu TpancnoprupoBannu Yb3-302-01 morpebutens
JIOJ’KEH 00€CIeYNTh 3aIUTy YCTPONUCTBA OT MEXAaHUYECKHUX MTOBPEXKACHUI.

5. CPOKH CJHIYXBbbl, XPAHEHUSA U TAPAHTUU U3T'OTOBUTEJISA
Cpoxk cityx0b1 Yb3-302-01 10 net. [To ucreuennn cpoka ciry>k0b1 0OpaTUTHCS K U3TOTOBUTEITIO.
[IpeanpusiTie-u3roTOBUTENH TapaHTUPYyET O6e30TKa3Hy0 padoty Yb3-302-01 B TeueHue Tpex JIeT mocie
JAThI POJAXKU, TIPU YCIIOBUU:
- IPaBUJIBHOCTH MOAKITIOUEHNUS;
- nenoctHocT wiomMObsl OTK m3roroBuTens;
- IETIOCTHOCTH KOPIIyca, OTCYTCTBHHU CJIE€I0B BCKPBITHS, TPEUINH, CKOJIOB, IpOYee.

6. CBUIETEJBbCTBO O IITPUEMKE

YHuBepcanbHbIil 050K 3amuThl AekTpoasurateneit Yb3-302-01 Neo W3TOTOBJIEH W MPHUHSAT B
COOTBETCTBUM C TpeOOBaHUSAMHU JEHCTBYIOIIEH TEXHUYECKOW [OKYMEHTAlUWW U TpPU3HAH TOIHBIM JUIS
JKCIUTyaTaluu.

Havanpnuk OTK [laTa BbImycka

Mr1

7. CBEAEHUA O PEKVIAMALIUAX

H3roroBuTenb HE MPUHUMAET pPEeKJIaMalluy, €CIIU YCTPOUCTBO BBILLIO U3 CTPOSI 110 BUHE MOTPEOUTENS U3-3a
HEMPaBUIIbHOM 3KCIUTyaTalluy WK U3-32 HECOOIOICHUS YKa3aHUH, MPUBECHHBIX B HACTOSIIIEM MACIOPTE.
ITo BceM Bompocam oOpamaThest K MpeanpusTHIO-U3TOTOBUTEIIIO:

000 «HOBATEK-2JIEKTPO»

65007, r. Onecca, ya. aam. Jlazapesa 59
Ten (0482) 37-48-26

Ten/¢paxc (0482) 34-36-73
www.novatek-electro.com

Jara nponaxu
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ITPUJIOXKEHMUE 1 —
spemedn SIT

3alMUThHI MO TOKY € 3aBHCHUMOI BbIACPKKOIl BpeMeHH
Kpueas cTaHpapTHol oGpaTHO 3aBHCHMON BBIIEDHKR
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