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HOaHHbIN AOKYMEHT npegHa3Ha4eH ans:

KNMEHTOB, AUNepoB, NapTHEPOB MO TeXHUYeCKomy obcnyxusaHuto, |IB-napTHepoB, 4OYEPHNX OTAENEHWI
n cpunmanos GE Jenbacher

MHdopmauums o npaBe cob6cTtBeHHOCTH KomnaHum INNIO: KOHOUOEHUMANBHO

MHopmaums, cogepxallasacsa B JaHHOM JOKYMEHTE — KOHpmnaeHumanbHas nHpopmanmsi KomnaHum
INNIO Jenbacher GmbH & Co OG n ee go4yepHUx NpeanpusiTuin n He NOANEXNT pasrnaweHuto. OHa
aBnsaetca cobctBeHHOCTLIO KomnaHum INNIO 1 He MoXeT ncnonb3oBaTbCs, KOMMPOBATLCSA U
nepegaBaTbCsa TPETbEN CTOPOHE Be3 ee NMCbMEHHOro paspeLleHus. ITo KacaeTcs (HO He
WCKITIYNTENBHO) TakKe UCNOoNb30BaHUA MHGOpMaLMK ANst CO34aHUs, U3rOTOBIEHUS, pa3paboTku,
pemoHTa, MmoanduKaLmMmn 3anacHblX YacTen, U3MEHEHU KOHCTPYKLUKN 1 KOHAUTypaLmmn unm 3anpocos 06
3TOM B rOCyapCTBEHHbIX yupexaeHusx. Ecrnv nonHoe nnm 4yactnyHoe KonupoBaHue ObIno paspeLleHo,
TO Ha BCeX CTpaHuLax 4AaHHOro AOKYMeHTa AOMKHbI ObiTb MOMTHOCTBLIO UM YaCTUYHO NPUBELAEHbI CCbINKU
Ha UCTOYHMK.

NEYATHBIE U ANEKTPOHHbLIE BEPCUN HE KOHTPOJTUPYIOTCA

CospaHo: Kecht S. OtBeTcTBEHHbI: Kopecek H. [ata ytBepxaeHus: 11.04.2019
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1 O6nactb NpMMeHeHus
[aHHas TexHnyeckas MHeTpykums (TA) gencTBUTENbHA AN1S CNeayoLMX ra3oBbixX ABUraTenemn
Jenbacher:
¢ [MponsBoacTBEHHbIN psag 4
¢ [lponsBoacTBeEHHbLIN psg 6
¢ [MponsBoacTBeHHbIN psag 9

2 Ha3Ha4yeHue
B paHHoOM TexHuyeckon MHCTpyKumn (TA) onucbiBatoTCs CTPYKTYPa U OYHKLUSA CUCTEMbI 3aXKUraHUs
MORIS.

3 YkazaHud no TexHukKe 6e3onacHoOcCTu

A ONACHOCTb

OnacHoe AN Xu3Hu BbICOKOEe HanpsxeHue

B xone aBTOnpoBepku 1 nNpu paboTte ABuraTens B CUCTEME 3aXKUraHUs NPUCYTCTBYHOT
onacHble AN XU3HWN HanpsXeHnst (NepBUYHOE HaNpPsXXeHUe NUTaHNS KaTyLKK 3aXKUraHust
185 B 1 BTOpuYHbIe HanpsixeHus cebilwe 40 kB). BennuuHa paboumnx TokoB gocturaet 100
A. HenpaBunbHble AENCTBUSI MOTYT MPUBECTU K MOPAKEHWUIO NEKTPUYECKUM TOKOM.

» [llepepn yCTaHOBKOW UM PEMOHTOM CUCTEMbI 3aXKUraHWst BbIKIMIOYUTE ABUraTenb B
cootBeTcTBUM ¢ TA 1100-0105 1 3a6noknpoBaTb €ro OT HECAHKLMOHMPOBAHHOIO
nepesanycka B cootBetcTtBum ¢ TA 2300-0010.

> [epen paboTammn Ha cucTeme 3axuraHna Heobxogumo oTkntounTb NuTaHme MORIS u
YOOCTOBEPUTLCS B OTCYTCTBUMN HAMPsKEHNUS.
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A NPEAYNPEXOEHUE

TpaBMbl NnepcoHana

Hewuncnonb3oBaHue cpencTe MH,ELMBM,ElyaﬂbHOVI 3aWuTbl U1 HecobnoageHne npasun
TEXHMKM Be30MacHOCTHN Unn OXpaHbl Tpyaa MOXeT CTaTb ﬂpVI‘-IVIHOI?I TpaBM nepcoHana.

» Wcnonb3oBaTb COOTBETCTBYHOLLNE CpeacTBa nHansmayanbHon 3awmtbel (CA3).
» Cobniogatb npaBuna TexHukn 6esonacHoctn B cooteeTcTBUM ¢ TA 2300-0005.

» CobnopaTh ykazaHus no oxpaHe Tpyaa B cootBetcTBum ¢ TA 2300-0001.

MOAyﬂ b 3aXuUraHumsa

A NPEOYNPEXOEHWE

Bbicokoe HanpsxeHue

3anpellaeTcd kacaTbCs NPUCOEANHUTENBHbIX rTHe3a Ana M-kaTyLluek nunum MeHaTe MoayIb
3aXUraHUs Npu HanuMuum HanpsxeHns nutanna 185 B (korga ropsaT kpacHble cBeToanoabl)!

Mpw NtoGbIX paboTax Ha LWMHE CUCTEMbI 3aXKUraHUsl CIeAoBaTh COAEPKaLLMMCS Ha Hel yKasaHusaM.

®|KpaCHb||7| cBeToamon

Mepepn 3ameHon anemeHToB MORIS oTkntountb NuTaHve 24 B 1 185 B oT WnHbLI 1 yoeantbes B
oTcyTCcTBMM HanpsikeHus! [Inst aToro otcoeanHnTb 06a wrekepa nutaHus wuHel MORIS ot
NPUCOENHUTENBHOIO MoAyNs 1 yoeamTbCst B TOM, YTO CBETOAMOL, PacnofioXeHHbI Nog ogHon n3 M-
KaTyLleK U CUrHanuanpyroLmin Hannyue HanpsbkeHus 185 B, norac.

Mogaynu 3axuraHnsa UAeHTUYHbI BNNOTh A0 paclUMpeHnsi CUCTEMBI ynpasrieHuns Bripbickom Port Injection.

4 lononHuTenbHas MHcopmauusa

ConyTcTBYyOLWME AOKYMEHTbI:

TA 1100-0105 — OcTtaHoB gBuratens

TA 1502-0068 — = 3axuraHme MORIS

TA 1502-0069 — MPM (MORIS Power Modul)

TA 1502-0071 — SAFI (Sensor Actor Function Interface)
TA 1502-0072 — SPA24 (SAFI Pick-up Amplifier)

TA 2300-0001 — TexHuka 6e3onacHOCTM NepcoHana

CospaHo: Kecht S. OtBeTcTBEHHbI: Kopecek H. [ata ytBepxaeHus: 11.04.2019
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TA 2300-0005 — NpaBnna TexHUKM Ge3onacHoOCTH
TA 2300-0010 — PekomeHzaLmMmM NO UCMONb30BaHM0 Habopa 3awwmTHbIX npucnocobnexHmin LOTO

5 OnucaHue

5.1 MORIS

MORIS — 310 ab6peBumatypa aHrnumckoro o6o3HaveHns koHcTpykumn «Modular Rail Ignition System»
KOTOPOE OMNUCLIBAET KOHCTPYKTUBHbIE OCOBEHHOCTU CUCTEMBI 3axuraHns. bnarogapst MoaynbHOM
KOHLIENLUMM MOXKHO cobpaTb CUCTEMY 3aXKWUraHWs U3 OTAENbHbIX Moayren aAns nbon KoHpUrypaumm
Asuratenen n uMnuHapoB. BeixogHon kackad (Moaynb 3aXXuraHus) BCTPOEH B MOHTaXHYHO LUMHY ANs
kabenbHol paseokn. OOuH MoAyNb 3aXKUraHUS COAEPXKUT CUMOBYHO 3NEKTPOHUKY ANS ABYX LUNUHAPOB.

SAFI (Sensor Actuator Functional Interface) senseTtca ganbHenwmnm passutuem nHtepdenca KLS98
(natumkmn getoHaumm). SAFI — 310 ycTporicTBo Ha 6asze DSP-npoueccopa, B KOTOPOM Hapsay C LUMPOKUM
Habopom pyHKLMI KOHTpOns (geToHauun, Temnepatypbl O 1 T. 4.) MHTErPMPOBaHbI YNpaBneHne U
KOHTPOfb CUCTEMBI 3aXuUraHusa. Ha ocHoBe cuMrHamnoB gaT4MKOB pacnpenenuTernbHOro 1 KofieH4aToro
BanoB, Npeobpa3soBaHHbIX ycunutenem SPA24 (SAFI Pick-up Amplifier), SAFI paccuntbiBaeT yactoTy
BpaLLeH1s1 1 YrIoBOe NMOMOXKEHWE KONeHYaToro Bana 4sis MMnynbcoB 3axkuraHus. Ceasb mexay SAFI n
cucTemon ynpaeneHus gsuratens ocywectensaetcs no CAN-wumHe.

MORIS nutaeTtca ot cetn 24 B n MPM (MORIS Power Modul).

5.2 MORIS2

MORIS2 sBnsieTca 4ONONHEHWEM B Be CUITOBOW 3NEKTPOHUKUN A5 yripaBneHns ra3oBbiM KranaHom
rnaBHon kamepsbl Pl (Port Injection). MogynbHas koHUenuusa no3BonseT cobpatb cuctemy nog nobyto
KOHdUrypaumio asuratenst u LWNMHAPOB.

dyHkuMoHanbHbIM MHTepderic SAFI (Sensor Actuator Functional Interface) BToporo nokonenus (SAFI2)
BKITlOYaeT B cebs cuctemy ynpasneHus BNpbICKOM BO BMyCKHble kaHanbl (Port Injection). Moatomy
kombuHuposaHue SAFI nepsoro nokonenuns ¢ MORIS2 HeBo3moXxHa.

SAF| gocTyneH B UCNONHEHUN AN 0GHAPYXKEHNA AeTOHALMM C MOMOLLIbIO AaTYMKOB AeTOHaLUM Unm ans
DMR (perynupoBaHue ABuraTtens no gaBeHnto) ¢ BXoAaMu A AAaTYMKOB AaBMEHNs B LMNMHOPaX.

Ha ocHoBe curHanoB 4aT4nMkoB pacnpeaenuTenbHOro U KoneH4aToro Banos, npeobpasoBaHHbIX
yeunutenem SPA (SAFI Pick-up Amplifier), SAFI paccunTbiBaeT 4acToTy BpalleHuWsl, KPUBYIO AaBreHus
CropaHusi, UHTEHCUBHOCTb AeTOHaLUN 1 YNpaBnsieT 3aXKnuraHmem v BrpbICKOM BO BNyCKHble kaHanbl (Port
Injection). CeaAsb mexay SAFI n cuctemon perynuposaHusa asuratens ocywectasnaetcs no wmHe CAN.

MORIS Takxe nuTaetcs ot cetn 24 B 1 ot mogyna MPM (MORIS Power Modul). M3-3a gononHuTensHom
CUCTEMbI yNpaBreHns ra3oBbIMK KranaHamu notpebnsemas MoLHOCTb BO3poca, MO3ToMYy Afs
asuratens J920 TpebytoTtca 4 moayna MPM. To ecTtb 1 Moaynb ANs MUTAHUSA KaXA0W 3aKPbITON LMHbI
MORIS.

B aTOM AOKyMeHTe ynoMMHAKTCS criegyoLlme MHCTPYKLUMK:
e TA 1502-0069 — MPM (MORIS Power Modul)
e TA 1502-0071 — SAFI (Sensor Actor Functional Interface)
e TA 1502-0072 — SPA24 (SAFI Pick-up Amplifier)
3HaHNe 3TUX TEXHUYECKUX MHCTPYKLUMIA HeobXoamMMo Anst NOSIHOro NOHMMaHMs npuHumna padoTtsl MORIS.

CospaHo: Kecht S. OtBeTcTBEHHbI: Kopecek H. [ata ytBepxaeHus: 11.04.2019
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6 KoHcTpyKuuA

6.1 MORIS

[ns kaxgoro psga uMnuMHAPOB UCMONb3yeTcs CBOS antoMnHueBas npodunbHas wuHa. WuHa ans
uunuHgpa Ne 1 nmeet obosHaveHune A, LWnHa Ansg BTOpOro psaa umnuHapos — B.

MORIS c kpenneHusamu, M-kaTtywkamu n SAFI ons gsuratens J612.

ArntoMuHueBasn npodusbHas WnHa
Mogaynb ons npucoeguHeHns Lenen nutaHus, curHanbHbix uenen u CAN-WWHbI

Mogaynb 3axuraHus

OKoHeYHbIN Moaynb

YNnoTtHeHne Mexay OTAeNbHbIMY MOAYNAMU
M-kaTyLika

SAFI

Moaynb cBs3un

ClSlCIClICNCICIS
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6.2 MORIS2

[nsa kaxgoro psga umMnMHApPOB UCNONb3yeTCHa CBOS antoMuHueBasd npoduneHas wuHa. WWuHa ans
umnuHapa Ne 1 nmeet obo3HaveHre A, LWMHa AN BTOPOro psida uMnuHapos — B.

@ AntomMuHueBasi npodunbHas WrHa

Mopaynb onst npucoeguMHeHns Lenemn nutaHns, curHanbHbix Lener n CAN-LWnHBI
Mopayne 3axuranns MORIS2 Pl Bepcua 7
OkoHeYHbIN MOaY b

M-kaTywka

Q
®
@
&) YNnoTHeHWe MeXay OTAENbHLIMU MOLYSIMM
©
@ SAFI2

MpounssoacTeeHHbIN paa 9: DMR ¢ yBennM4eHHON KPbILLKOW U PENKOW C NPYXUHHBIMU 3aXXUMaMu
Mpon3BoACTBEHHbIN psAa 6: 0ObIYHbLIA C BUHTOBLIMU 3a>KUMaMu
Mogaynb casm MORIS2 J920

7 TexHNYecKMne xapakTepucTmUKm

7.1 Knacc 3awuTbl

B cobpaHHOM BMae, BMECTE CO BCEMU HABECHLIMW KOMMOHEHTaMu cuctema 3axuranns MORIS nmeet
knacc 3awmnTtsbl IP54.
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7.2 YcnoBusi OKpy>XeHus

Temnepatypa XpaHeHune -25..+70°C

Mpouecc paboTbl -25..+85°C
OTHocuTenbHas XpaHeHune 90 %, 6e3 obpasoBaHuMs BRaru.
BNa)XHOCTb

Mpouecc paboTbl 85 %, 6e3 obpasoBaHus Bnaru.
[aBneHue Bo3gyxa 0o 2000 m Hag, ypoBHEM

Mopsi

7.3 XuMmnyeckasa yCTonumBoCTb

Mpu paspabotke MORIS yunTbiBanuce cneunansHble npegnucaduns INNIO Jenbacher GmbH & Co OG
MO XMMUYECKON YCTONYMBOCTM K aHTUPU3Y (FNINKOII), CEPHUCTON KMCNOTE, MOTOPHOMY Macry 1
ynbTpadnoneToBoMy N3nyyeHuto.

B oTHOLWEHNN aTMoCcdhepHbIX 3arpa3HeHni B o6LLIEM criyvae OeNCTBUTENbHbI CrieaytoLlme npegenbl

KOHLeHTpauuu:

Ownokeung cepbl (SO2) 0,030 ppm
CepoBopopog (H2S) 0,010 ppm
AszotucTblie rasol (NOXx) 0,030 ppm
Xnop (ClI2) 0,010 ppm
dToposogopoa (HF) 0,010 ppm
Ammunak (NH2) 0,500 ppm
O30H (03) 0,005 ppm

7.4 MexaHn4yecKue xapakTepucTuUKun

7.4.1 BUbpoycTonumBOoCTb
MORIS paccuutaH Ha BUbGpoHarpy3sky ¢ adekTMBHbIM 3HayeHnem He 6onee 20 mm/c npu 10-300 Iy,

7.4.2 Pasamepbl penbcoB

[nvHa WwuH 3aBucKT OT TUNa asuraTens. B gsuratenax J624 onga kaxgoro psga uwmnuHapoB
yCTaHaBMNMBalOT NO ABE WnHbI J612.

Homep getanu Tun gBurarens [OnunHa WuHbI

487209 LUvna gna J412 1557 mm

487210 LLvna gnsa J416 2017 mm

487211 LLUwnna ana J420 2477 mm

487804 LlUnna gna J612 1933 mm

487805 LLUnna gna J616 2581 mm

487806 LLvnna gnsa J620 3229 mm
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7.4.3 MoMeHTbI 3aTSIXKKKN

TA 1502-0068
3axuraHme MORIS

Tun BUHTa Pa3amep MecTo MoMeHT 3aTsXKu
BWHT ¢ BHYTpEeHHUM M6 x 35 mm SAFI cnesa BBepxy 3,4 Hwm [30 coyHT
LeCTUrpaHHMKOM CUnbI-g10NMOB]
BUWHT C BHYTpEHHUM M6 x 30 mm SAFI cnpaBa BHU3Y 3,4 Hwm [30 cpyHT
LeCTUrpaHHMKOM CUNbI-A0NMOB]
CneumarnbHbI BUHT C M6 x 40 mm M-kaTyLika 3,4 Hm [30 dpyHT
BHYTPEHHUM CUNbI-O0NMOB]
LLIECTUTPAHHNKOM
BuHT ¢ notarnHow ronoskon |M5 x 12 mm Moaynb 3axuraHuns 2,3 Hm | 20 doyHT
CUnNbI-AMMOB
BuHT ¢ noTtanHom ronoBkon |[M4 x 9 mm ¢ MpucoegnHUTENBHLIN MOOYMb, 1,7 Hm [15 doyHT

YMAOTHUTENbHbLIM
konbLUom 8-32 X
3/8 SEAL FT HD

Moaynb ¢Bs3u MNP 6 1 OKOHeYHbIN

MoAaynb

CUNbI-A0NMOB]

BUWHT C wecTturpaHHomn M6 x 12 Mm BUWHT 3a3emneHuns Ha 3,4 Hm [30 dpyHT
rofI0BKOW NPUCOEANHUTENBHOM Y CUnbI-010MMOB]
OKOHEYHOM Mopyne

BUWHT ¢ wecTurpaHHon M5 x 12 mm Oepxatenb 2,3 Hm | 20 doyHT
ronoBKOWM CUNbI-A0MMOB
CneuuanbHbIfi BUHT C M10 x 15 mm TepmoanemeHT 15 Hwm | 133 doyHT
LLeCTUrpaHHON rofOBKON CUnbI-0MMOB
BUWHT C wecTturpaHHomn M8 x 25 mm [aTtunk geToHaumm 20 Hm | 177 doyHT

rONIOBKOW

CUNbI-AI0MOB

7.5 OneKkTpuyeckme XxapakTepucTukm
HasHadeHune KoHTakToB BCcex komnoHeHToB MORIS nepeuncneHo B rmaee = PacnpegeneHne BBoos/

BbIBOJOB.

7.5.1 HanpsixxeHne nutaHua 24 B

MORIS nony4aet nuTaHne oT BaTapen ¢ HOMUHanNbHLIM HanpshkeHnem 24 B noct. [lnanasoH
OOMYCTUMbIX OTKITOHEHWI HanpshkeHns 18-32 B.

Mpu 3anycke gBuratens HanpskeHue batapen HU B KOEM Criyvae He JOSMKHO nagatb Huxe 15 B, B
npotuBHoM cnydae SAFI n MPM moryT BbINTH 13 CTPOSI.

B uenn nutanua 24 B ana MORIS B npncoeguHNTENBHOM MOAYIe YCTaHOBIIEH aBTOMOOUIbHbIN
npegoxpanutens MINI 16,5 x 11 x 3,8 mm domoneToBoro Lpeta HomuHanom 3 A. lNpouenypa 3ameHsbl
npenoxpaHnTens onucaHa B rnaee = Moayrnb (NoaKNYeHNs) MMTAaHNSA Y KOHEYHbIE MOOYIN.

7.5.2 HanpsixxeHue nutaHusa 185 B

Mogyne MPM (MORIS Power Module) — ato koHBepTep DC-DC, koTopbIi NpeobpasyeT HanpsiKeHne
ceTn 24 B B nocTosiHHOe HanpsbkeHue 185 B ans nutaHua MORIS. HanpshkeHne nogaeTcs npyv Hanmyum
curHana sanpoca Ha UMdpoBOM BXoAe. 3alUUTHbIV KOHTaKT Bbl4aeT B CUCTEMY YNPaBIieHNUsi CUrHam o
TOM, YTO HanpsbkeHus nutaHusa Ha MORIS nogaHo.

MPM o6ecneunBaet Tok 2,5 A cp.KB. Npn HOpManbHOM BXoAHOM HanpsikeHun 24 B ¢ KN4 80 %.

HomMunHaneHoe BxoaHOe HarnpsXeHue
MakcumanbHbI NoTpebnsaemMbln TOK Npu

HOMUHAINbHOM HanpsaXXeHun

24 B nocrT.
241 A

CospaHo: Kecht S.
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HoMunHanbHoe BbIXOAHOE HanpshkeHne
MakcmarnbHbIN BbIXOQHOW TOK
[wnanasoH paboynx Temnepatyp

Yucno mogyneun MPM:

TA 1502-0068
3axuraHme MORIS

185 B nocr.
2,5 A cp.kB.
ot-20 0075 °C

C y4eToM TOro, 4TO MOLLHOCTb oagHoro moayns MPM coctaensieT 462 BT, npu onpeaeneHum
KOHMrypaLmumn aBuratens Hy>KHO NPeayCMOTPETb YCTAaHOBKY HECKOIbKMX MOAYIE, YTOObI obecneuntb
HeOOXOAMMYIO MOJIHYI0 MOLLHOCTb NUTaHWs. B Mpon3BoacTBEHHbIX psgax 4 v 6 Npu Yvcne LunMHapoB
oonee 20 ycraHaenueatotcs 2 moaynst MPM. Tak kak ynpaBnenue knanaHamu Port Injection Tpebyet
nuTaHusa 185 B, ans npon3sBogcTBEHHOrO psaa 9 Bo Bcex npunoxeHusax Port Injection HyHa
OONOMHUTENbHAA MOLLIHOCTb, KOTopas obecneyvmBaeTcsa onpeaeneHHbIM Yncrnom mogynen MPM.

MoppobHasa ungopmaunsa o MPM cogepxutcs B cootBeTcTBYytoLWern TA 1502-0069.

7.5.3 Yeunutenb natuukoB SPA24

SPA24 (SAFI Pick-up Amplifier 24V), ycunutens Ana 0aT4nKoB, KOTOPbIV Npeobpa3syeT B HyxHyo SAFI
ypMy curHan pacnpegenutensHoro Bana, copoca u 3yGyaToro BeHua.

[na pacno3HaHusa curHanoB NacCUBHbIX 4AaTYMKOB HEOOXOAUMO HanpsikeHne He meHee 3 B.

HoMuHanbHbIN NOTpebnsemMbIn TOK
HomunHaneHOe BXOOHOE HanpshXeHne
[wnana3oH pabouynx Temnepatyp
MakcrmanbHbIN TOK Ha KaXXaoM BbIXoae

170 mA

24 B nocr.
otr0 0070 °C
100 MA

MoapobHas nHgpopmaunsa o SPA24 cogepxutcs B cootBeTcTBYOWEeN TA 1502-0072.

7.5.4 SAFI

Honyctumoe konebaHve HanpsikeHus nutaHmsa SAFI coctaensieT ot 18 go 32 B + 10 % ocTtaTtoyHon

BOJIHUCTOCTW.

HomMunHanbHbIM NoTpebnsaembin Tok
HomMunHaneHoe BXogHOEe HanpsixeHne
[nanasoH paboynx TemnepaTyp

[nana3oH BXxogHoro Hanps>xeHna ona curHanos

175 MA

24 B nocT.
oT-25°C po 85 °C
15 -32 B nocrt

MopgpobHas nndpopmaumsa o SAFI cogepxutca B cootseTcTBytowwen TA 1502-0071.
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&

[ata ytBepxaeHus: 11.04.2019
TNuet Ne: 11/52

OtBeTcTBEHHbI: Kopecek H.

WHpexc: 5

WHdopmauus o npase cobectBeHHocTy komnanum INNIO: KOHOVAEHLIMATIBHO! Vicnonb3oBanue nnv nepeaada AaHHbIX, COAEPXKaLUMXCS Ha AaHHOM NUCTE, OCYLLECTBMSETCS C y4eToM
orpaHU4eHuit, onpeaeneHHbIX ykasaHneM Ha TUTYTNbHOM JIMCTE WU NepBoii CTpaHuLe.



TA 1502-0068
JENBACHER 3axuraHue MORIS

8 MoHTaX 1 HacTpomnka

8.1 KpenneHune cucrtembl 3aXKuraHma Ha aBurarerne

Mpumep kpenneHns Ans NpoM3BOACTBEHHOrO psga 4

@ |BuHT M5 x 20 ®|Ckonb3siwas ranka ¢ T-obpasHbiM naszom
M5 x 20
®@ |3axnmHas wanba @ |AmopTmM3aTop C MeTanM4YecKkon NoayLLKon

Ons cHwxeHns Bubpauuii winHbl MORIS ycTaHaBnuBaoTCa Ha amopTu3aTtopax ¢ MeTansMyeckon
NoAYyLUKOMN.

[ns kpenneHus WuH Ha ABvraterne ¢ NOMOLLbIO AepXKaTensa UCNoMb3yTCsa ckonb3swme ramkun M5 x 20 ¢
T-00pasHbiM Nas3om, KpenexHble BUHTbI M5 x 12 u ynpyrue 3akumHble Wanobbl.

8.2 3azemneHune cucTeMbl 3aXXUraHus

LLUnHbl MORIS gomkHbl ObITb COEAMHEHbLI C MacCcol ABUraTens 3asemMnsaLw M kabenem ce4eHnem
MUHUMYM 6 MM?.

3azeMnstoLLmii kabernb KpenuTcs K LWMHe BUHTOM M6 X 12 MM Ha Ka)kgoM NpucoeanHUTENbHOM Y
OKOHEYHOM Mogayne.

YT106bI MMHMMM3NPOBATL MOMEXW B CUrHanax u3MepeHus AaBneHns, AN BbipaBHYBAHUSA NOTEHLMANOB
ncnonb3ylTcs kabeny Mexay npasbiM KpenexHbIM BUHTOM Safi cnepeam n neBbIM KpenexHbIM BUHTOM
3a npasblM knanaHom Port Injection. Ceyenne 6 mm2. [1na npucoeguHeHns 3Tnx 3asemnsaowmnx kabenen
AOMONHUTESbHbIE BUHTBI / TOYKN NPUCOEOUHEHUS HE NPEeAYCMOTPEHbI, a kKabenb KPenuTcs C MOMOLLbIO
yLlKa KabernbHOro HakoHeyHuka k BUHTY M6 Safi n k pe3bbe kpenexHbix 6ontos Pl-knanaHa ¢ nomoLLbo
pononHutensHou ravikn M8. (Yoepxusatowee ycunue ansa Pl-knanaHa, Takum o6pa3om, He okasbiBaeT
Harpysku Ha yLLUKO.)

8.3 MoHTax n HacTpoMKa A4aTYMKOB Ha ABuUrarene
MoHTax 1 perynupoBka gaT4mkoB onucaHbl B TA 1502-0072 — SPA24.
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8.4 3ameHa petanemn

BameHy ntoboro komnoHeHta MORIS cnegyeTt npoBoanTe ¢ cobniogeHnem npeanucaHnii U ykasaHum no
TEeXHUKe 6e30MacHOCTW, COAEpPXKaLLMXCS B IMaBe = YKaszaHUs No TEXHMKe 6e30MacHOCTN.

Mpu KaXXOoM AeEMOHTaxe U MoHTaxke koMnoHeHTa MORIS Heo6xoaMMo NpoBEPUTL YNIOTHEHNS,
NOBPEXAEHHbIE YMIMOTHEHUS 3aMEHUTb. TOMbKO Tak MOXHO 06ecneynTb NOCTOSIHHYHO
BnaroHenpoHuuaemocTs (IP54) Bcel cuctemsl.

8.4.1 lLitekepbl cBeYEN 3aXKUraHUA

[ns 3ameHbl LWITEeKepa CBEYN 3aKUTaHUSA CHATb HAKMAHYHO rariky Ha NPUCOeAMHEHNM KaTyLLUK/ U OBE ranku
M8 Ha WwnunnbKax KpbILLKK KranaHa.

Mocne kaxgoro AemMoHTaxa CBeYM 3axuraHns Heo6xoaAMMO NPOBEPUTL, HE MpOcCaYnBaEeTCs v Macro B
obnactu agantepa Mexay Kofnakom KranaHa 1 rmnb30oi CBeYn, U Npu HeobXoaUMOCTN 3aMeHUTb KonbLa
KPYrnoro ceyeHus.

8.4.2 TepmoanemMeHT

MoHTa)Hble BTYKM TEPMO3IEMEHTOB 3aBMHYMBAIOT C MOMEHTOM 3aTskku 30 HM. TepmoanemMeHThbl
BbIxfiona Ha SAFI 3aTsarmBatoT BpyYHyH0, HA MOTOPHOM 6510Ke — ¢ MOMeHTOM 15 HM. TepmoanemeHT
NEeBOro uunuMHapa nogknovatoT K nesomy wrekepy SAFI, TepmoanemMeHT npaBoro umnuHgpa -- K
npaBoMy LUTEKEpPY.

8.4.3 M-kaTywka

M-kaTyLiKa KpenuTcs Ha Moayre 3aXuraHusi YeTbipbMsi crieumanbHbIMU BUHTAMU C BHYTPEHHUM
wecturpaHHukom (M6 x 40) (cm. rmaBy = MOMEHTbI 3aTSXKN).

Mpu NnepBOoM MOHTaxe, a TaKkke Npu 3aMeHe KaTyLIKU yCTaHOBUTb Ha M-KkaTyLuke npunaraemoe
camoknesweecsd NBR-ynnotHeHve 3 mm.

@ |Camoknesweecs NBR-ynnoTHeHne 3 MM
@ |BWHT ¢ BHYTPEHHMM LuecTurpaHHnkom M6 x 40

I'Iepep, OEMOHTa)XXeM OTCOeANHUTDb OT KaTyLLUKM LUTEKEP CBEYU 3aXXUraHuA. [Mocne MoHTaxa M-KaTyLIJKVI
CHOBa NpucoegnHUTb LUTEKEP CBEYN 3aXUraHnA K KaTyLllKe U 3aTAHYTb BPY4YHYIO.

CospaHo: Kecht S. OtBeTcTBEHHbI: Kopecek H. [ata ytBepxaeHus: 11.04.2019
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8.4.4 SAFI

YKA3AHUE

MoBpexaeHue Safi

Safi He cnegyeT MOHTUPOBATL UMM AEMOHTUPOBATb, Koraa wuHa Moris HaxoguTes nog,
HanpshkeHnem. ITO MOXeT NpMBECTU K noBpexaeHuto Safi n nocnegytowemy Boeixoay
obopyaoBaHus 13 CTposi.

» [lepepn BbiNoONHeHNeM NobbIx paboT ¢ Safi nnu wuHom Moris Heobxoanmo Bcerga
BbIKNtoYaTh NUTaHme 24 B n oTcoeanHATb WTekep nuTaHus ot Moris.

SAFI kpenutcsa aByMst BAHTaMM C BHYTPEHHUM LiecTurpaHHukom (M6 x 30 cnpaBa BHM3Y / M6 x 35 cneBa
BBepXy) (CM. rnaBy = MomeHTbI 3aTsKkM). Mpn MoHTaxe SAF| ycTaHOBUTL BXOAsILLIEE B KOMMIEKT
noctaBkm NBR-ynnoTHeHune TonwmHom 3 mm.

BWHT ¢ BHYTpeHHUM LuecTurpaHHukom M6 x 35
BUWHT C BHYTpPEeHHUM LiecTurpaHHukom M6 x 30
MpucoegnHeHne ans TepmMoanemeHTa

NBR-ynnoTHeHne 3 Mm
BuWHT ¢ wecTturpaHHon ronoskon M8 x 25

@ee®|0

Mepen aemoHTaxom SAFI oTcoeanHUTL TEPMOINEMEHTLI U AaTumKkun geToHaumu. lNMocne moHTaxa SAFI
NPUCOEANHUTL TEPMOSNEMEHTBI U 3aTAHYTb AATYMKN OEeTOHaUUN C HEOBXOANMBIM MOMEHTOM 3aTAXKN
(cMm. rmaBy => MOMEHTbI 3aTSXKM).

8.4.5 Moaynu 3axuraHus

Mpexge Yem OeMOHTMPOBaTb MOAYMb 3aXuraHus, Heobxogumo cHsATb M-kaTywky n SAFI. 3atem
BblBEPHYTb 8 BUHTOB C NoTanHoW ronoskor M5 x 12 MM 1 ¢ NOMOLLbIO ABYX BUHTOB M6 BbITSHYTb MOAYIb
3aXKUraHUs U3 LUNHbI.
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@ |BvHT ¢ notanHom ronoskor M5 x 12 (8 wr.)
® |ByHTbI M6 onsa geMoHTaxa Moaynst 3aXKuraHus

YKA3AHUE

I'IOBpe)K,quMe ynnoTHUTernbHOro WwHypa Kpyrnoro ce4eHums

Hwn B koem Cly4ae He u3BliekaTb MOoAYIb 3aXUraHnA U3 WnNHbI C NOMOLLBbIHO OTBEPTKNU. 3710
MOXET NPUBECTU K NMOBPEXOAEHUIO YMITOTHUTENIbHOIO LWHYPa KPYrroro ce4eHua n
HapyLeHNO BJ1aroHenpoHnuaemMocCTHn.

» [lepepn ycTaHOBKOM elle pa3 NpoBepuTb BCE YNIOTHEHUS B ob6nactu mogyns
3aXUraHu4.
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@ WHaeke: 5 Iuct Ne: 15/52
WHdopmauus o npase cobectBeHHocTy komnanum INNIO: KOHOVAEHLIMATIBHO! Vicnonb3oBanue nnv nepeaada AaHHbIX, COAEPXKaLUMXCS Ha AaHHOM NUCTE, OCYLLECTBMSETCS C y4eToM
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®|HanpaBnmou.|.m7| WTndT

OCTOpPOXHO, He Npunaras U3nULIHUX YCUWIA, MakCManbHO napannenbHO LMHe BCTaBUTb MOAY b
3aXKuUraHns Ha MecTo, UCMONb3ys HanpasnsaLwme WTngTbl. ECnn 370 HEBO3MOXHO caenaThb, He
npviknageiBasi cuny, cregyeT NpoBEpPUTb MOSOXEHME YNINOTHEHWI, a Takke yoeanTbCcs B OTCYTCTBUM
noBpeXaeHu B 0611acTu CTLIKOBKM Kak Ha MoAyne 3aXXuraHns (M30rHyThI KOHTAKT Ha 15-nontocHon
wtekepHon konogke ODU), Tak 1 Ha 15-NOMOCHOM KOHTAKTHOWM KOMOAKE LUMHbI.

Mocne ycTaHOBKM MOAYNS 3aXUraHns 3aTsHYTb KpenexHble BUHTbl MS x 12 MM ¢ COOTBETCTBYIOLLUM
MOMEHTOM 3aTsKKM (CM. rnaBy = MOMEHTbI 3aTSKKN).

8.4.6 Moaynb (NogKNYeHNs) NUTAaHUA U KOHEYHble MOAYNU

,D,J'Iﬂ 3aMeHbl NpUucoeanHNTEeNIbHOro U OKOHeYHoOro moayna Heob6xoaumo OEMOHTNPOBATh LLUNHY C
apurartens.

3aTeM CHATb coceaHui MOoAYyIb 3aXUraHua (KaK OornncaHo B rfnaee = Mop,ynw 3a)KVIFaHVIFI).

[Mocne 3Toro CHATH KOHLIEBYHO KPbILLKY C YeTbipbMs BUHTaMu M4 x 9, ocnabutb 4 BuHTa M4 x 9 Ha
KPbILLKe nNpuncoeanHNTeNIbHOro Ui oKoOHe4YHoro Mmoayna, CHATb ynnoTHeHne U BbITAHYTb MOAYI b U3
LLIWHbI.

YcTaHoBKa HOBOrro Moayna Nnpon3Bo4nUTCA B O6paTHOM nopAagke. I'Ipvl yCTaHOBKE MOAYJb AOJIKEH BCTATb
3anoannuo C Kpaem LUUHBbI. HeTtouHas YCTaHOBKa MOXeT NpuBecTn K r|po6nemaM npun BCTaBke Mmoayns
3aXuraHumA.

CospaHo: Kecht S. OtBeTcTBEHHbI: Kopecek H. [ata ytBepxaeHus: 11.04.2019
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YKA3AHUE

Mpexae Yem BCTaBUTb HOBLIN MOAYIb 3aXXWUraHUsl, HE0OXOANUMO NPUBECTU €ro KOANPYOLLNIA
nepeknyaTesnb B TO Xe MOMOXEHME, YTO Ha CHATOM Moayrie, U 3adMKCMpoBaTh 3TO
NOSIOXXEHNE 3aLMTHBIM NTakoM. HacTporika KogmpyoLLLero nepekroyaTens onicaHa B
rnaeax = HacTtponka koga umnmHapos, = Ono3HaHue no3vumm LMnMHAPOB B ABUraTene u =
KogupoBka LmnMHapoB.

B uenu nutanusa 24 B gns MORIS B npucoeanHuTeNnsHOM Moayne yCTaHOBMNEH
aBTOMOOUIbHLINA NpegoxpanHntTens MINI 16,5 x 11 x 3,8 mm dmoneToBoro LBeTa
HomwmHanom 3 A. NpegoxpaHuTenb MEHSETCH C MOMOLLIbIO MOCKorybLeB nocne CHATUS
nepegHen n OOKOBOW KpbILLEK MPUCOeANHUTENBHOrO Moayns. MNpu cbopke Heobxoanmo
npocrneauTb 3a NpaBuUbHbIM MOJIOXXEHNEM YMIIOTHEHU B 06nacTu wrekepoB MIL
nepegHen n 6OKOBOW KPbILLIEK.

8.4.7 CoeguHuTenbHbIe MOAYNU

1.
2.

[ns 3ameHbI MoAynA CBA3N HYXHO CHATb LUMHY C ABUTaTend.

3aTeM CHATb coceaiHve Moayv 3axnraHusi (kak onucaHo B rnmaee = Mogynv 3axuraHusi) B
HanpaeneHny NPUCOEANHUTENBHOIO UMM OKOHEYHOTO MOAYIS, B 3aBUCUMOCTM OT YMcna
OEMOHTUPYEMbIX MOAYe.

CHSATb NPUCOEAMHUTENbBHBIN U OKOHEYHbI MoAyIb (CM. rnasy = Moayrnb (NOAKMIOYEHNS) NUTaHWS
N KOHEYHble Moayrn).

Mepen TeM, Kak CHUMaTb COeAVHUTENBHbLIN MOAYIb, 3anuULLNTE akTyarbHbIN NOPAOAOK CHUMAEMbIX
mMoZaynen, 4Tobbl Npy 06paTHOM MOHTaXe He NPULLIIOCh MEHATb KOOUPOBKY BCEX MOAYIEN.

YaanuTb YNnoTHEHNA N CABUHYTb OTAESbHbIE MOAYM CBA3M C LWWKNHLI. Y Moaynen ceasn NP 6
CHavana Hago BbIBEPHYTb KpenexHble BUHTbI M4 x 9 mm.

BbiCTaBUTbL Ha HOBbIX MOAYNSAX CBA3W Takue e KOAbl, Kak Ha CHATbIX MOAYNAX (CM. rnasbl =
HacTpolika koga umnuugpos, = OnosHaHne No3vunn LMnnHapoB B agsuratene n = Koguposka
LUMNMHOPOB)

Mpun cbopke HagBuUraTb MOLYNN CBA3M Ha LUMHY TakK, YTOObI KOHTAKT 15 KOHTAKTHOM KONoAKM Obin
HaMpoTMB COOTBETCTBYHOLLErO rHe3ga NpMcoOeaUHNTENBHOMO UM OKOHEYHOTO MOAYNS.

YCTaHOBUTb NPUCOEOUHUTESNBHBIA UMM OKOHEYH MOy b.
Mepen NpUBMHYMBAHMEM YITOXUTE YNIIOTHEHNE NPUCOEANHUTENBHOIO UMM OKOHEYHOIO MOAYyNS (CM.
rnasy = Moaynb (NOAKMIOYEHUS) MUTAHNSA U KOHEYHbIE MOOYMN).

BcTaButh OTAENbHbIE MOAYNN 3aXKUraHusl, He 3abbiB NMPO YNoTHeHMs!

Mocne Toro Kak BCe MOAYNM YCTaHOBMEHbI Ha LUMHY B Hagnexaiem nopsgke, 3atsHyTb KpenexHble
BUHTBI M5 X 12 MM 1 M4 X 9 MM (C KOMbLOM KPYIIoro Ce4eHns1) Ha MOOYIAX 3aXuraHus n Mogynsax
cBsAsu (Tonbko ans MNP 6).

10. YCTaHOBUTb KOHLEBYIO KpbILLKY. [TpOBEPUTL U, MPU HEOGXOAMMOCTU, 3aMEHUTb YNIIOTHEHME.

8.4.8 HacTtpoiika koaa umnmHapoB

Ons npuceoeHns SAFI nosvumm uunuHapoB Heobxooum kogmpoBaHHkI curHan. B MORIS kogvpoBaHue
OCYLLECTBMSIETCA NOBOPOTHLIM LLUECTHaALaTepUYHbIM nepekntovaTenem. SAFI nonyyaet no gsa 6uta
KoaMpoBaHus oT neson (6utbl 2 n 4) n ot npason (6uTtsbl 1 1 3) MoagyNs 3aXUraHus.

CospaHo: Kecht S. OtBeTcTBEHHbI: Kopecek H. [ata ytBepxaeHus: 11.04.2019
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Kodupyrowutl nepexkntodameris modyrnsi cesasu [P 4

@ |KoHTaKT 15 KOHTaKTHOWM KOJOOKM
@ |WecTHaguaTepuyHbIN KOAMPYHOLWMIA NepeknoyaTenb

BbicTaBuTb kOAbl cOrnacHo Tabnuue B rnaee = KOﬂ,VIpOBKa UMnnnHapoB Ha npncoeanHUTEeIbHOM U
OKOHEYHOM MOAYINAX, a TakXe Ha MoAyNnAX CBA3WU.

MpoBepka: B npouecce 3arpy3ku SAFI Tekywmin kog otobpaxaetca murarowmm ceetogmogom CAN-
WuHbl. NogpobHoe onncaHne aton dyHkumm SAFI cogepxunTca B rnase = OnosHaHne nosuummn
UMNMHOPOB B ABUraTene.

9 O6cnyxuBaHue

O6cnyxmBarue n ynpasnenve MORIS npoucxoaunt yepes cuctemy Busyanusauuvm DIA.NE XT n
nocpenctsom perynupoBku ¢ nomoLlbio SAFI (cm. Takke TA 1502-0071).

Ha 0630pHOI cxeme HuKe nokasaHa NpuHLMnManbHasa CTPYKTypa KOHTYPOB ynpaBrieHus u
perynupoBaHusi cuctembl 3axuraHna MORIS.
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Sensor/Actuator

A
\ 4

SPA24 —O—> SAFI DIA.NE

® ©@

Ignition

CwvrHanbl gatymka
HacTpolika 3axuraHus
Llenb obpaTHOI CBA3KN 3aXnraHus

@00

HanpspkeHne nutaHus
KogumpoBaHnue uunuigpa
@ |KoHTyp 6esonacHoctn MORIS
®|CAN
®

AHanoroBble curHansbl

9.1 PerynupoBKa 3axuraHus

PyHKUMK 3axkunraHus akTueupytotest, korga SAFI pabotaeT BMecTe ¢ cuctemon 3axuradms MORIS. B
aToM cnyyae SAFI ynpaBnseT 3axuraHmem, perynmpyeT UCKpY No 3a4aHHbIM napameTpam U
KOHTPOMNMPYET 3MEKTPUYECKUIA MPOLLECC 3aXKMUTaHWUs.

Pabota MORIS genutca Ha 3 dasbl.
®dasza 1 — reHepaunsa NCKPbI 3aKUraHus
®daza 2 — perynupoBaHue Toka B UCKPE 3aXKunraHus

®aza 3 — cHATUE BO3OYXOEHUA 1 CUHXPOHM3aLIMS Ha Cryvyan BO3MOXHOMO MNOBTOPHOIO 3aXuUraHusi nocne
06pbiBa UCKPbI

CospaHo: Kecht S. OtBeTcTBEHHbI: Kopecek H. [ata ytBepxaeHus: 11.04.2019

@ WHaeke: 5 Inet Ne: 19/52

WHdopmauus o npase cobectBeHHocTy komnanum INNIO: KOHOVAEHLIMATIBHO! Vicnonb3oBanue nnv nepeaada AaHHbIX, COAEPXKaLUMXCS Ha AaHHOM NUCTE, OCYLLECTBMSETCS C y4eToM
orpaHU4eHuit, onpeaeneHHbIX ykasaHneM Ha TUTYTNbHOM JIMCTE WU NepBoii CTpaHuLe.




TA 1502-0068
JENBACHER 3axuraHue MORIS

HS|HanpsikeHne Ha cBeYe 3axXuraHus Ph1...3|da3bl 1-3
Isek|TOK B LLlenn BbICOKOroO HanpsiKeHust t|Bpems

9.1.1 ®a3a 1: cozpgaHue UCKpbI:

K MomeHTy 3axuraHus aHeprusi, noctynmsiasa ot MPM un HakonneHHas SAFI B BbixogHOM kackage,
noJaeTcs Ha KaTyLUKy 3axuraHus. [epBbii MMNYIbC, 3aBUCALLUIA OT XapakTEPUCTUK KaTYLLKWU, CITY>XUT
ANs reHepauum Uckpbl. B TeyeHne 3agaHHoro Bpemenun ot MORIS fomkeH nocTynutb curHan
noaTBEPXXAEHWSI TOrO, YTO BO BTOPUYHOM KOHTYpe 3adhrKCMpoBaH TOKOBLINM uMnynbsc. bes Takoro
noaTBEPXAEHWS reHepupyeTcs cooblueHre 06 annapaTtHon owmnbke MORIS n npouecc 3axuraHus
npepbiBaeTcs.

MomMMo 3TOro, CUCTEMA 3aXKMraHusi Bbl4aeT cuUrHarn, 0Tpa>|<arou.|,v||7| YpPOBEHb BbICOKOIO HaMNpsAXXeHnd B
cucteme. SAFI aHanmM3npyeT NMMKOoBble 3Ha4YeHNA 3TOro CUrHasna v Bbl4aeT B CUCTEMY yNpaBlieHUA
ycpeaoHeHHoe ans 10 ymnknoB 3Ha4veHne Hanps>XxeHna 3a>KknuraHns.

9.1.2 ®a3a 2 — perynmpoBKa TOKa B UCKpe 3aXuraHus

Mocne Bo3HMkHOBeHUS nckpbl MORIS foBOAMT TOK B MCKpe A0 3a4aHHOMO 3HAYeHWs, KOTopoe
onpeaenseTcs XxapakTepucTUKon U3MEHEHMs Toka ropeHus. Ecnm Tok B UCKpe CAULLKOM Marl, Ha KaTyLUKy
3aXuraHus nogaetcsi 6onbLUe INEKTPOIHEPTHM, MO AOCTUNKEHUN 3aAaHHOIO 3HAYEHUS Nofava SHeprum
Ha KaTyLLKy npekpaljaeTcs.

Mo>kHO BbIGpaTh O4HY U3 CieAyoLMX XapakTEPUCTUK N3MEHEHUSI TOKA FOPEHWs:

XapaKTepI/ICTI/IKa M3MEeHeHUA ToOKa ropeHunsa 0 XapaKTepI/ICTI/IKa M3MEeHEeHNA TOKa ropeHunsa 1:
KOHCTaHTa
CospaHo: Kecht S. OtBeTcTBEHHbI: Kopecek H. [ata ytBepxaeHus: 11.04.2019
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XapaKTepMCTI/IKy N3MEHEHNA TOKa ropeHund 0 MOXHO
napamMmeTpupoBaTb NMPOnN3BOJIbHO N UCNOJ1b30BAThL €€
TOJIbKO B UCCJleJoBaTesIbCKMUX Lenax.

XapakTepucTuka U3MEHEeHUs ToKa ropeHnst 2:
peskui pocT

XapaKktepucTrka U3MeHeH1s Toka ropeHus 3:
nnaBHbIA POCT

XapakTepuctuka n3aMeHeHus Toka ropeHus 4:
Tpaneuus

XapakTepuctuka n3amMeHeHus Toka ropeHust 5:
npsiMasi co CrycKom

XapaKTepMCTI/IKa M3MEHEHUA TOKa ropeHuns 6: POCT C

XapaKTepMCTMKa M3MEHEHUA TOKa ropeHuns 7:vrna

npsiMon

CospaHo: Kecht S. OtBeTcTBEHHbI: Kopecek H.
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9.1.3 ®a3za 3 — pa3psigka M1 CUHXPOHM3aUUsA O BO3MOXHOIO NOBTOPHOIO 3aXXKUraHus

Mpwu neperpyske cucteMmbl MORIS Bo36yxaeHMe ¢ Hee CHUMAETCS NyTeM NpekpaLLeHns nogadn aHeprum
Ha KaTyLUKy 3a)KUraHus 1 NOAroTaBMBaeTCsl MOBTOPHOE 3aXuraHue B MOMEHT, KOraa 370 No3BONUT
cAenaTtb COCTOsIHUE cucTeMbl 3axuranmsi. SAFI paccumTbiBaeT MOMEHT MOBTOPHOIO 3aXXUraHWst UCXOAs
n3 coctosiHna MORIS v 3anyckaeT asy 1 — reHepauuio UCKpPbI.

Cuctema 3axuraHusi nocbinaeT obpaTtHbIn curHan coctosHus. Mo atomy curHany SAFI koHTponupyeT
paboTy CUCTEMBI 3aXUTaHUSA N reHepupyeT COOTBETCTBYIOLLME COOBLLEHUS.

9.1.4 CurHanbl gaTymkoB

[nsa onosHaHua xoga pabotel gsuratensa SAFI HyxHbl ABa LmMdpoBbix curHana. SPA24 npeobpasyet Tpu
aHanoroBblX CMrHana oT MHAYKLMOHHbLIX AaTYMKOB B ABa UMdpoBbIx curHana (cMm. TA 1502-0071 - SAFI n
TA 1502-0072 - SPA24).

9.1.5 OnTtnyeckana curHanusauusa SAFI
CurHanmsaums ocyllecTBnsieTca 5 ceetoanogammu Ha npubope; ceetoanog ,STATUS -- TpEXUBETHLIN.

O6o3HaueHue LBet 3HauyeHue

POWER |3eneHb||?1 HanpsibkeHne nutaHus
CospaHo: Kecht S. OtBeTcTBEHHbI: Kopecek H. [ata ytBepxaeHus: 11.04.2019
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O6o3HayeHue LlBert 3HauyeHue

STATUS 3eneHbin  |3axuraHue
KpacHbii  |Ownbka
XKentein  |3arpyska

CAM Kentein  |KOMOMHUPOBaHHbIV cUrHan
pacnpensan/copoc

TRIGGER Kentein  |Tpurrep

CAN Kentbin  |AktuBHOCTb CAN-LWMHBI

9.1.6 Ono3HaHue NO3MLUN LUNNHAPOB B ABUraTtene

B kaxxgow wmnHe ans kabenbHon passoaku no3vunsa SAFI Ha aBuraTtene onpeaensieTcsi KOAUPOBKON
uunuHapos (cM. rmasy = HacTtpovika koga unnuHagpos). MNMpouecc pacno3HasaHus n nposepku SAFI
onucaH B TA 1502-0071.

9.1.7 HacTtpowka no3uuumn cépoca

Mocne 3anycka asurartena MOMEHT 3aXXUraHnAa Ha MmaxoBuke HeobxoaMMo CBepuUTb CO 3Ha4eHNeEM B
cucrtemMe ynpasrneHua gsuraternd ¢ NoOMOLbKO PYy4YHOro CTp06OCKOI'Ia.

Ecnu nHgmumpyemoe 3HauyeHne He coBnagaeT C pearnbHbIM 3HAa4YeHMEM Ha MaxoBuKe, criegyeT
OCTaHOBWUTb ABUraTesnb, CKOPPEKTMPOBATL 3HAYEHUE OIS curHana copoca 1 CHoBa NPOBEPUTb 3HAYEHNE
(nopsigok gencteuii nogpobHo onncaH B TA 1502-0071 — SAFI).

HarpyxaTtb gBuratenb MOXHO TOMbKO Toraa, koraa akTuyeckuin MOMEHT 3aXuraHusi coBnagaet ¢
mHaukaumen momeHTa 3axuranma Ha DIA.NE XT!

9.1.8 U3amepeHne BbLICOKOro HanpsxeHus

[MyTem namepeHus BbICOKOro HanpshkeHue Ha M-KaTyLlKe MOXHO ONpeaennTb HanpsXXeHne 3axuraHus
SAFI v nepenatb ero B cuctemy ynpasneHus asuratens no CAN-wnHe.

Mpun aTom SAFI nepengaeT B cucTemy ynpaBreHusi cpegHee 3HadeHue 3a 10 LMKNoB n3aMepeHus.

B xoge aBTonpoBepku 3axuraHna DIA.NE XT onpegensieT makcumMmarnbHble 3Ha4YeH s Ansa oTaenbHbIX
LMIMHAPOB, YTOObI 06N1eryMTb ANarHOCTUKY BbICOKOrO HanpsXxeHust M-KaTyLuek.

q)yHKLI,VIS'-I n3mMepeHnsa BblICOKOIro Hanpsa>XXeHua He reHepupyeT oCTaHaBIMBarOLWLMX coobuieHunn o6 oLumbke.

9.1.9 Port Injection

OyHkuma Port Injection no3sonseT perynupoBaTtb KONMMYECTBO rasda ¢ MOMOLLbIO 3NIEKTPOMarHUTHbIX
KnanaHoB MHAMBUAOYaNbHO ANSA Kaxgoro uunuHapa. KoHTponb 1 ynpasneHue aTux 3/M-knanaHos, nnu Pl-
knanaHoB, ocyuectensieT SAFI2 1 MORIS2.

MORIS2 n SAFI2 — ato yny4dweHHble mogenu cuctem MORIS/SAFI, paclumpeHHble dyHKLmeR
BMPbICKMBAHUS — KOHTPOMNEM U PErynMpoBKON KOMMYECTBA rasa Ha OTAemNbHbIX LUMAMHOPaX.

SAFI2 npoeepsieT paboty Pl-knanaHa, aHanuanpys OTBETHbIV CUrHar, COOTBETCTBYHOLLNIA hakTU4eckoMy
TOKy Yepes Pl-knanaH.

Bonee nogpo6Hoe onncaHme Port Injection copepxutca B TA 1502-0071 SAFI (Sensor-Actuator-
Function-Interface).

CospaHo: Kecht S. OtBeTcTBEHHbI: Kopecek H. [ata ytBepxaeHus: 11.04.2019
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9.2 YnpaBneHue n Busyanusauus

9.2.1 NMapameTpusauus

O6wume napamMeTpbl 3aXUraHusa
MepeyncneHHble HXe NapaMeTpbl cobpaHbl B cnucke 3aXuraHue.

e MOMEHTbI 3aXKuranma ans tunos rasa 1 go 4

CJ'IeD,yPOLLl,I/Ie 3Ha4YeHnA orpaHn4veHbl BenninHammn gna camMmoro paHHero n camoro no3gHero MoMmeHTa
3aXUraHnA:

e Yron 3axuraHus: MWHNUMYM
e Yron 3axuraHus: MakCcumMmym

¢ [NpeBblweHKe Yncna o6opoToB

Hactpolika no cbosim

MapameTtpbl MORIS
lMepeuncneHHble Hke napameTpbl cobpaHbl B cnncke 3axuraHue — MORIS.
e Hactponiku
e Bpewms ropeHus
e MakcumanbHbI TOK rOpeHnst
e Tok: TeyeHue
e Twun KaTyLLKn

e MoLuHocTb ceTeBbIx anemeHToB MORIS

e KOHTpOnbHble OyHKLMK
e YacToTa owmnbok - cOoeB 3axunraHus
e [lonyck MO BPEMEHU FOpeHus

MapameTpbl 06opyaoBaHus MORIS

Tvin kaTywkn onpegenseT annapaTtHoe obecneveHne kaTywkm 3axunraHna MORIS. Heobxoammble
napameTpbl 3aUKCUPOBaHbI B COOTBETCTBYIOLLEM CMUCKE.

XapakTepucTuKM UCKpbl onpeaeneHbl cleHapremM Anst Toka ropeHns. Heobxoaumele napameTpbl
3aUKCMPOBaHbl B COOTBETCTBYIOLLEM CIUCKE.

3HadeHunsa 0 onsa Tvna kaTyLwku 1 cueHapuii 0 ons pasBuTUS TOKa ropeHns cnykaTt Ansi NPOBEPKN HOBbIX
KOHUrypaumin annapatypbl. [lonib3oBaTesib ¢ 4OCTYNOM 45 1 BbIle MOXET OTKPbITb 3T MEHIO U
M3MEHUTb NapamMeTpbl.
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9.2.2 NapameTpbl hyHkunoHuporaHmsa MORIS2 Port Injection
B DIA.NE XT4 B Para / Unnungpsi / Port Injection MOXXHO HacTpouTb cnegytowme napameTpbl:

C nomouubio «12147 Tun knanaHay MOXHO HACTPOUTL TUM KranaHa.

Ecnu yctaHoBneH knanaH tvna 1, ansa knanaHos Woodward Sogav 200 npumMeHstoTCs (PUKCUPOBaHHbIE
NpeayCcTaHOBMEHHbIE NapamMeTphbl, 3anporpaMmMMpoOBaHHLIE B KOAE.

Ecnu yctaHoBneH knanaH tvna 2, ansa knanaHos Horbiger GV 400 npumeHstoTcs hUKCMpOBaHHbIE
npeaycTaHoBNEHHbIE NapameTpbl, 3anporpaMMupoBaHHbIe B KoAe.

Ecnu BbIGpaH TMn knanaHa 0, NosIBNAITCA JONONHUTENBbHbIE NOAMNApPaMETPbl, KOTOPbIE MOryT CBOGOAHO
BbIOMpaTbcsa. ATO NO3BONSET NPOBEPUTH UMY MPUMEHUTb HOBbIE TUMbI KNanaHoB.

MoryT BbITb HACTPOEHbI TOKOBAsH XapaKTepUcTuka, 0bpaTHbI TOK, KOHTPONb HAYanbHOro TOKa,
NpaBubHbINA KOHTPOSb PErYNMPOBaHUS TOKa, OBHapyXeHWe pasmarHMYMBaHusl U 3aKpbIToe
oBHapyXeHue.

BHumaHue! Tabnuua napameTpa Z ans knanaHos Horbiger GV400 tuna 0 dhmkcupoBaHo
3anporpamMmmmpoBaHa B koge. [nst opyrux KnanaHoB oHa JOJKHA ObITe ckoppekTupoBaHa B koge DIANE.

12146 HYacmoma owubok rpu 0bHapyxeHUU OMKpbIMus KranaHa

Konn4yecTtBo LMKNOB ABuraTensi ¢ O6H8py>KeHVIeM HEeMNpaBWJIbHOIO MOJIOXKEHUA KinanaHa «OTKpPbIT»,
paspeLieHHoe npu HabnogeHUn Ha NPOTAXXEHUN 10 umknos gsuratens. 0 oTkno4yaeT KOHTPO/b, 1=
MaKcumMaribHaa 4yBCTBUTEJIbHOCTD, 10 = camas Hu3Kaga YyBCTBUTEJIbHOCTb.

13705 PI lNpasurbHbIl KOHMPOIb peaynuposaHus moka, Yacmoma owubok

KonunyecTBo LMKITOB ABUraTersi ¢ HENpaBUibHbIM PErYNIMPOBAHMEM TOKa, pa3peLleHHoe Nnpu
HabnogeHun Ha npoTskeHun 100 umknos geuratens. 0 oTKMYaeT KOHTPOIb, 1 = MakcumarnbHasi
YyBCTBUTENbHOCTb, 100 = camas HM3Kas YyBCTBUTENBHOCTb.

13706 Pl ObHapy:xeHuUe pa3MazHU4UBaHUSI aKkmugHO

1/ 0 BkntoyaeT / BbIKNOYAET 0GHapYXeHNe pasmarHMinBaHusi, a Takke COOTBETCTBYIOLLME CUTHAmbI
TPEeBOMM N (PYHKLMIO U3MEPEHUS.

12121 ObHapyxeHue 3aKpbimozo KnarnaHa akKmugHO

BknioyaeT/oTknoyaeT BaxHoe Ansa 6e3onacHoCcT obHapyXeHNe 3akpblTOro COCTOsIHUS knanaHa Port
Injection.

13698 Konuuyecmeso pa3peweHHbIX YUKIT08 C 8KIHOHYEHHbIM Pl U 8bIKIIHOYEHHbIM 3a)Ku2aHuem rnpu
npornyckax 3axuaaHusi

KonunyecTtBo UMKMIOB, KOTOpble ByAyT NpoBeaeHbl ¢ MOMeHTa BKItodeHust Skipfire 4ns kaxxgoro uunuHapa.
Mo 3aBepLUeHUN 3TOro KoNMYecTBa BMYCK He OCYLLLeCTBNAETCA A0 Tex nop, noka Skipfire He GyaeT
OTKIIOYEH.

CospaHo: Kecht S. OtBeTcTBEHHbI: Kopecek H. [ata ytBepxaeHus: 11.04.2019
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XapakTepucTuka Toka

OTOT NapamMeTp ONMUCbIBAET XapaKTEPUCTUKY ToKa. TOKM COOTHOCATCA B Y% C MakCUMaribHbIM 3HaYeHNEM
Toka, 100 % = 18 A.

13741 Pl 3adaHHoe 3Ha4YeHue moka 1
lMepBagsa cTyneHb Toka Ha xapaktepucTuke Toka Port Injection.

13745 Pl 3a0aHHoe 3Ha4yeHue npodormkumernsHocmu 1
MpooomKknTenbHOCTL NEPBON CTYMNEeHM ToKa Ha xapakTtepuctuke Toka Port Injection.

13742 Pi 3adaHHoe 3Ha4YeHuUe moka 2
BTopasi cTyneHb Toka Ha xapaktepucTtuke Toka Port Injection.

13746 Pl 3a0aHHoe 3Ha4YeHue npodormkumernbHocmu 2
[MpogomkmnTeneHOCTbL BTOPOW CTYMEeHU Toka Ha Xapaktepuctuke Toka Port Injection.

13743 Pl 3adaHHoe 3Ha4yeHue moka 3
TpeTbs CTyneHb ToKa Ha xapaktepucTtuke Toka Port Injection.

13747 Pl 3adaHHoe 3Ha4yeHue rnpodormkumernsHocmu 3
MpooomknTenbHOCTb TPETbEWN CTYNEHb TOKa Ha XxapakTepucTuke toka Port Injection.

13744 Pl 3adaHHoe 3Ha4yeHuUe moka 4
YeTBepTasi CTyneHb TOKa Ha XxapakTtepucTuke Toka Port Injection. 3To MakcumanbHbIA TOK.

O6paTHbIN TOK
BosBpart aHeprum MOXxHO 3agepxatb, onpeaenss npu 9Tom obpaTHbIN TOK.

13748 Pl 3adepxxka so3gpama
MpoJomMKNTENBHOCTL 3a4ePXKKM BO3BpaTa 3HEPTUN KaTyLLKKU, OTCYATLIBAEMast C KOHLLA MMNyribca.

13749 Pl ObpamHbiti mok
3agaHHbI 06paTHbI TOK

13750 PI lNpodomxkumenbHOCmMb 8o3gpama
MpopomkuTensHOCTL 06paTHOrO MMMYynbCca
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9.2.3 NMapameTpbl Ans KoHTpons cdyHKuumn Port Injection

PucyHok 1 Xapakmepucmuku moka Port Injection
YepHasn: XopoLumi MMMynbC TOKa, KnanaH OTKpbIBAETCH U 3aKpbIBAETCS COrfiacHO HacTpPonKam.

XKenTas: owmnbka B Lenn cBOOOOHOrO X04a UM perynmpoBaHne Toka NPenaTCTByeT NpaBuUITbHOMY
perynupoBaHunIo Toka, CpefHee 3HavYeHne Toka He JOCTUraeT 3agaHHoro ypoBHsi. KnanaH oTkpbiBaeTcs
CINULLIKOM MO34HO UM HECBOEBPEMEHHO. DTO MOXET NPUBECTU K OLIMbOkaM B cxeme Moris2.

KpaCHaFlZ owmnbka B cxeme pasmMmardmimBaHmna He OTKIK4YaeT TOK. CpenHee 3Ha4YeHne ToKa OCTaeTCd
Bbllle 3a4aHHOIo ypoBHA. KnanaH 3aKpbliBaeTCA HECBOEBPEMEHHO. 3710 MOXeT npnBecCTU K
nepeno3npoBKke U, cregoBaTtersibHoO, K I/I36bITO'~IHOMy AaBlieHno B LnnHape.

KOHTpO.ﬂb Ha4vallbHOro Toka

Mpun aTOM onpefenseTcs, MOOKMOYEH MK KNamnaH (NpoTeKkaeT N TOK) U B Nnopsigke v nposoaka (HeT
06pbiBa MPOBOAA U KOPOTKOrO 3amblkaHus). OnpegensieTcs OKHO, Yepe3 KOTOpoe OOIMKEH NPOXOANTb
HapacTalLWnin PPOoHT ToKa KnanaHa. Ecnu Tok nepes OKHOM HaXOAUTCS HUXKE MOPOroBOro 3Ha4YeHus, a
nocrie OkHa BblILLIE MOPOroBOro 3HaYEeHUs, KOHTPONb B Nopsiake. Ecnu HeT, Toraa owmnbka gobasnaeTca K
ownboYHbIM cOBbITUAM 3TOro KnanaHa. Ecnm konmyecTtBo ownbok B nocriegHmx 10 umknax npesbilaeT
3HayeHve, onpegeneHHoe B «12146 YactoTta owmnbok npy 0BHapYXeHUN OTKPbITUS KnanaHay,
BbIBOOMTCSA coobLieHne «2585 AnnapaTtHas owmnbkay. Ecnv 6onee ogHOro uunuMHapa UMeKT 3aTo
npegynpexaexHve, 1o pevb naet ob owmnbke «2254 AnnapaTtHas owmbka Port Injection» n aBuratens
ocTaHaBnuaeTcs. Ecnu Tok BooOLe He NPOXOAUT U3-3a OTCYTCTBUSI HAMPSXKEHWS MUTAHMUSA UK OLLMOKK
NPOBOAKM, BLIBOAMTCS Takke 3Ta oLIMbKa.

13699 Pl YposeHb KOHMPOIsi Ha4aslbHO20 MoKa
YpOBEHb, KOTOPbIVA AOSHKHO MPOWTU 3HAYEHUE OTBETHOE 3HAUYEHNE HanpsbkeHus. iamepsietcs B B.

13700 Pl HayanbHasi mo4yka KOHmMpPOis Ha4aribHO20 mMoKa
HayvanbHasi Touka KOHTPOJIbHOrO OKHa Ha4yarbHOro Toka nocne 3anycka Pl-umnynbca

13701 PI lNpodorxkumenbHoCmMb KOHMPOJSIsi Ha4allbHO20 mokKa
MpoJomKNTENBHOCTL OKHA KOHTPOSSA HavanbHoro Toka Pl.

MpaBuUnbHbIV KOHTPONb PerynMpoBaHns TokKa

OnpepenseTcsa ypoBeHb U NPOAOIMKUTENBHOCTb U3MEPEHNS, BbILLE KOTOPOro JOIMKHO HAaXo4MTbCA
3Ha4yeHue Toka, YTobbl onpefenuTb, NpaBuibHO N paboTaeT perynvpoBaHne Toka. Ecnn cpegHee
3Ha4YeHVe ToKa NpeBbILIAET 3TO 3HAYEHUE, KOHTPOSb B Nopsaake. Ecnu HeT, To owmnbka gobaBnseTcs K
OLWMBOYHBbIM COBBITUSAM 1 BblgaeTcs npegynpexaeHne «2800 CnuwKkoMm HM3Koe 3HadeHne Toka KranaHa
Pl npu oTkpbITMM». Ecnn konnyecTBo ownbok B nocreaHmx 100 umknax npesbillaeT 3HauYeHne,
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onpegeneHHoe B «13705 Pl MpaBunbHbIN KOHTPOSb PEryNMPOBaHNS TOKA, YacToTa OLWMOOK», BbIBOAUTCS
owmbka «2297 Pl CnnwKoM HM3Koe 3Ha4YeHne Toka knanaHa Pl npy OTKpbITUM» 1 ABUraTernb
OCTaHaBnuBaeTcs.

Ecnu a1a owmnbka 0gHOBPEMEHHO BO3HMKAET AN HECKOSbKMX KranaHoB, TO peyb nget 06 owmnbke B
nutaHnm MPM vnnu HanpsikeHumn nutanus. Ecnun ata owmnbka BosHukaeT, Safi Heobxoammo
nepesanycTuTb Nocre yCTPaHeHNs NPUYUHbI OLLIMGBKM, HA HacToALWMIN MOMeEHT B cuctemHom MO ewe
NpUCYTCTBYET NporpaMmHas ownbka, KoTopasi He No3BONSAET YCTPaHUTL OLUNOKY.

13702 Pl 3adepxka KOHMPOIIsl peaynuposaHusi moka
Bpewms, ¢ KOTOpOro HauMHaeTCs n3mMepeHne nocre Hayana umnynbca.

13703 PI lNpodormkumennbHOCMb KOHMPOJIs peaynuposaHusi moka
MpoaomKNTENBHOCTL M3MEPEHMS. B 3To BpeMsi namepsieTcs cpeHee 3HavyeHue Toka.

13704 Pl YposeHb KOHMPOIIsi peaynuposaHuUsi moka

o107 YPOBEHb, paCC‘-IVITaHHbII7I B% 1 VI3MepeHHbIl7I OTHOCUTESbHO 3aaHHOrO 3Ha4YeHusl, AOSHKEH ObiTb
NPEBbILLEH.

O6GHapyxeHue pa3MmarHu4YMBaHusi

OnpepenseTcsa ypoBeHb U NPOAOIMKUTENBHOCTb U3MEPEHUS, HMKE KOTOPOro AOMKHO HAaXOAUTLCS
3Ha4eHue Toka, YTobbl onpeaenuTb, NPaBuNbHO N paboTaeT pa3marHmyunBaHme. Ecnn cpegHee
3HaYeHMe ToKa HUXE 3TOr0 3HaA4YEeHUs!, KOHTPOIb B nopsiake. Ecnu HeT, TO HapyLlaeTcs 3axuraHme u
AanbHelwee UCNonb30BaHWe LMMHAPa U BeIBOAMTCS ownbka «2298 Pl SnekTpuyeckas owmbka npu
3aKpbITUNY.

13707 Pl 3amedneHue paamazHU4YuUB8aHUs
Bpewmsi, ¢ KOTOPOro HauUMHaeTCA U3MEPEHME MNOCHe 3aBepPLLEHMST MMMYSbCa.

13708 PI lNpodormxkumensHocmb pasmagHudu8aHusi
[MpoJomKNTENBLHOCTL N3MepeHUs. B 3To Bpemsi namepsieTca cpegHee 3Ha4YeHue Toka.

13709 Pl BepxHul npedesn padmagHU4u8aHusi

3HauyeHne JOIMKHO ObITb HUXKE 3TOro YPOBHSI 0GpaTHOro HanpshkeHusi, amepeHHoro B B * 10. 26
O3Ha4aeT: 2,6 B

O6Hapy)XeHue 3aKpbITOro COCTOSHUS

@yHKLI,MFI 06Hapy>KeH|/|;| 3aKPbITOIo COCTOAHUA N3MepPAET NHOYKTUBHOCTb KaTyLLUKM B KrnanaHe. Ecnn
KrnanaH oCTaeTCAa MeXaHU4YeCKN OTKPbITbIM U3-3a 3arpAa3HeHnd, 3acCTpAaBLUNX YaCTuL, Ui n3-3a norioMKu
BO3BpaTHOIZ NPY>XWHbI, USAMEHAETCA UHOYKTUBHOCTb. 310 namepaeTcda C NoOMOLLbO N3SMEPUTETIBHOIO
nMnyrbcCa TOKa.

OnpegensieTcs yrnoBoe nosoxeHue, Npy KOTOPOM JOJKEH MPOU3OAT N3MEPUTENbHbIA UMMYIbC, U
NPOAOIKMTENBHOCTL 3TOrO UMMyrnbca. Kpome Toro, onpeaensitoTcs CBOMCTBA 3TOr0 M3MEepPUTENbHOIo
uMnynbca u npeaerbl 4ONYCTUMOWN PasHOCTU U3MEPEHHBLIX 3HAYEHUIA.

Ecnu nsmepeHHoe 3HayeHune BbIXOAMT 3a npeaenbl 4onycka OTHOCUTENbHO CpeaHero 3HavyeHus,
BbIBOAMTCS coobLueHne o6 owmnbke «2256 Owmnbka knanaHa Port Injection npu 3akpbiTum », 3aXknrannsi u
BMyCKa B 3TOM LMITMHAPE HE MPOUCXOOUT U MallMHa BbIKMOYaeTCs.
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PucyHok 2 Xapakmepucmuka moka ObHapyxeHue 3aKpblmo20 COCMOSIHUSI
KpacHas: owmnbka B MexaHUKe reHepupyeT U3MEHEHHbIM UMMNYIbC ToKa
YepHas: XopoLumm MMnynbc Toka

13710 Pl 3adaHHoe 3Ha4YeHue moka 05t O6HapyXeHUsi 3aKpbImo20 COCMOSIHUS
BbicoTa nmnynbca Toka Ans oGHapY»KeHUs1 3aKpbITOrO COCTOSIHUS.

13711 Pl 3adaHHoe 3Ha4yeHue rpodomkumernbHocmu 01151 06HapyXeHUs 3aKpbImo20 COCMOSIHUS
OnvHa nmnynbca Toka A58 0OOHapY>KEeHWS 3aKPbITOrO COCTOSIHUS.

13712 PI lNpodomkumenbHoCcmb 06HapyXeHUSs 3aKpbimo20 COCMOSIHUS
OTO NPOAOIKUTENBHOCTE M3MEPEHUSA NMOCIE NMMYIbCa TOKa, ANIMTENbHOCTb N3MEPEHNS.

13713 Pl HavanbHoe 3Ha4eHue HapacmaHusi moka 07151 OOHapyXeHuUsl 3aKpbimoa0 COCMOSIHUS

HayanbHoe 3HayeHWe rpagneHTa Toka, KoTopoe AeicTByeT C MOMEHTa 3anycka Asuratens. 3atem
3aMeHsieTcs B npolecce paboTbl ABMraTens CpeaHnMM 3HaYeHaMn Ans UMNMHOPOB U aKTUBHO
OTCMEeXnBaeTCcs.

13714 Pl Jonyck HapacmaHusi moka 05151 06Hapy»XeHUs1 3aKpblmOa0 COCMOSIHUS, HavarbHas ¢hasa

Honyck rpagneHTa. Ecnn namepeHHbIn rpagneHT OTnmyaeTcs OT CpeaHero 3HavyeHusl, OTpaBfeHHoro B
Safi, 6onblue, YeM 3TOT JOMYCK, MaLUMHA HEMELNEHHO OTKIMOYaeTCs N0 aBapuUMHOMY curHany
npuoputeta 1.

13715 Pl [onyck HapacmaHusi moka 07151 06Hapy»XeHUs1 3aKpblmoa0 COCMOsIHUS, Xoocmasi ¢hasa

CospaHo: Kecht S. OtBeTcTBEHHbI: Kopecek H. [ata ytBepxaeHus: 11.04.2019

@ WHaeke: 5 Tuct Ne: 29/52

WHdopmauus o npase cobectBeHHocTy komnanum INNIO: KOHOVAEHLIMATIBHO! Vicnonb3oBanue nnv nepeaada AaHHbIX, COAEPXKaLUMXCS Ha AaHHOM NUCTE, OCYLLECTBMSETCS C y4eToM
orpaHU4eHuit, onpeaeneHHbIX ykasaHneM Ha TUTYTNbHOM JIMCTE WU NepBoii CTpaHuLe.



TA 1502-0068

JENBACHER 3axuraHme MORIS

Honyck rpagmeHTa. Ecnv uamepeHHbIn rpagMeHT OTNM4aeTcs OT CPEAHEro 3HAa4YEHUs, OTNPABIIEHHOIO B
Safi, 6onblue, 4eM 3TOT JOMYCK, MaLLUMHA HEMELNEHHO OTKIOYaEeTCs MO aBapuMMHOMY CUrHamny
npuoputeta 1.

13716 Pl Jonyck HapacmaHusi moka 07151 06Hapy)XeHUs1 3aKpbImo20 COCMOsIHUSA, ¢ha3a naparsisesibHO20
pexuma

Honyck rpagneHTa. ECnv nsmepeHHbIi rpagueHT OTinYaeTecs OT CPeAHero 3HavyeHuns, OTNpaBieHHoro B
Safi, 6onblue, Yem 3TOT AONYCK, MaLLUMHa HEMEAIEHHO OTKMIYaeTCa Mo aBapunHOMY cUrHany
npuoputeta 1.

13717...13740 Pl HayanbHasi moyka obHapy>XeHUs1 3aKpbIMo20 COCMOSIHUS, UUTUHOPbI 1...24

MOMEHT BpemMeHU, B KOTOPbIA A0MKeH ObiTb BbINOMIHEH U3MEPUTENBbHbIA UMMNYIbLC OBHapPYXeHUS
3aKpbITOro COCTOsIHUA. HacTpanBaeTcs MHAMBUAYaNbHO ANs KaXaoro umnuHapa, 4tobbl nsbexats
norpeLLHoOCTeN M3MepeHns N3-3a BO3AENCTBUSA COCeHEro umnuHapa.

9.2.4 Nupgukauusn

B meHto CYL DIA.NE XT MOxHO nepekntovaTbCs Mexay akpaHamu «MOMEHT 3axuraHusy, «HanpskeHue
3axuraHusa», «MakcumansHoe HanpspkeHne 3axunraHnsa» n «Owmnbka 3axnraHns Ha BbIXode».

SKpaHbI OOCTYNHbI NOJib30BaTENIAM noboro YPOBHA O0MyCKa.

MOMEHT 3aXuraHumsa

B aTom akpaHe B LUMdpoBOM BUAE U B BUOE TMCTOrpaMMbl MOKa3aHbl 3alaHHble MOMEHTbI 3a)XXKUraHUs
BCEX LUNNHOPOB.

HanpsikeHue 3axxuraHums

B aTom aKkpaHe B UMppOBOM BMAE U B BUAE MMCTOrPaMMbl NoKasaHbl HANPsHKeHUs 3aXUraH1sl Bcex
LUMMMHAPOB Npu paboTe ABUraTens 1 Npy aBTONPOBEPKE.

MakcumanbHoe HanpsxeHue 3aXXuraHumsa

B aTom akpaHe B UMppOBOM BUAE U B BUAE MMCTOrPaMMbl NMOKa3aHbl MakcMaribHble HanpsiKeHUs
3aXuraHvsl Bcex LMNMMHAPOB Npu aBTonpoBepke . Ecrnv aBTonpoBepka AeakTMBM3MpOBaHa, 3TOT 3KpaH
HeOOoCTYmMeH.

3axuraHue owmnbKa Ha Bbixoae

FMCTorpamma NnoKasblBaeT TEeKYLUYH OTHOCUTESIbHYO YaCTOTy ownboK Ha BbIXxodax, MakcMmMmarbHoe
3HayeHue 10 o3HayaeT NosHbIN 0TKa3 COOTBETCTBYOLLEro umnuHgpa.

Lincdbpamm nokasaHbl MakcMarsibHble NoSlyYeHHble 3HaYEHUs] OTHOCUTESTbHOWM YacTOThbl OLLUMGOK.
Monb3oBaTesnb ¢ ypoBHeM goctyna 10 1 Bbille MOXeT 0O6HYNUTb 3TN 3HAYEHUS KHOTKOWA.

9.2.5 KoHTponbHbIe (hyHKUUN

CAN-cBsi3b
Cesasb mexay SAFI n ynpaBneHnem gBsuratens NnpoBepsieTcsi cregyowmm odpasom:
¢ [lepepn 3anyckom asuratens sce SAFI gomkHbI UMEeTb CBA3b C CUCTEMOW yNpaBreHus.
¢ B cocTosdHMM NoKos 3anyck Asuratens 6nokupyetcs, ecnu cBasb xoTd 6bl ¢ ogHum SAFI npepBanach

Ha 25 cek.
¢ [lpepbiBaHue cBA3n xoTsi 6bl ¢ ogHUM SAFI Ha 2 cek B paboTarolem gsuratene BeAeT K OCTaHOBY
asuraTtensd.
CospaHo: Kecht S. OtBeTcTBEHHbI: Kopecek H. [ata ytBepxaeHus: 11.04.2019
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Coon nutaHua

BbixogHble kackagbl MORIS nonyyatoT nutaHme ot ceTeBbix 6nokoB nutaHus MPM. HanpsixeHne
nutaHus 185 B BknoyaeTcsa Npy NoaroToBKe 3anycka MallvHbl, a Takke Npu aBTONPOBEPKE.

HanpsikeHune Ha Bbixoge MPM ans BeixogHbix kackagos MORIS koHTponupyeTcs, a ero ctatyc
coobuaeTcs Yepes LMdpoBble BbixoAdbl. ECnn npu paboTe aBuratensi curHana Ha 3TuX Bbixodax HeT,
unu ecnu B TeveHune 10 ¢ nocrne 3anpoca ceTeBoro 6roka nuTaHus HanpskkeHne 185 B He nosiBMNOCH,
cucTeEMa 3aXkKUraHusi reHepupyeT coobLLieHne O NponagaHny HanpsKeHUs MUTaHUS Y ra3oBble KranaHbl
paboTatoLLero ABuraTens 3akpbiBatoTCs.

3axuraHue pa60TaeT, ra3oBble KranaHbl OTKPbITbI

Koraga Bce SAFI nokasbiBatoT cTtaTyc «Bbixoa: 3axvraHne», reHepupyetcsi cooblieHne «3axuraHme
BKIMOYEHO» ["a30Bble KranaHbl OTKPbIBAOTCS TOMbKO Toraa, korga sce SAFI HaxogaTca B COCTOAHMM
3a)uraHus.

"a3oBble knanaHbl 3aKpbiBalOTCS, Korga cooblieHne «Bbixoa: 3axuraHusi» nocTyrnaeT He OT BCex
uMnMHOpoB. B aTom crnyyae reHepupyeTcs coobLueHne «3axuraHue BbIKMYeHO» (CM. Takke rnaBy =
MnaH 3awuThl).

Mpu ocTtaHoBe Auratens 3axuraHue BbliknoyaeTcsa Yeped CAN-LIMHY, OAHOBPEMEHHO OTKITHYaEeTCH
HanpsikeHne 185 B n 3akpbiBaloTCA ra3oBble KranaHbl.

OwunbKa Ha Bbixoge

[nUTenbHOCTb FOPeHUst UCKPbI 3aXKUraHUs U3MEPSIETCS M CPaBHUBAETCS C YCTAHOBIIEHHbIM 3HAYEHUEM.
OTKIOHEHVE ANMTENbHOCTY CBepX AoMyCcTUMbIX nNpeaenos SAFI pacueHnBaeT kak oLmnbky.

Ecnu Ha npoTsbkeHn 10 MMNYNbCOB 3a)XMraHUs YNCIo TakMX OLLUMOOK MPEBLICUT AOMYCTUMYIO YaCTOTY,
SAFI reHepupyeT coobLieHne Bpems ropeHus: npesblilleHa YactoTa OWmnboK, BCreacTBme Yero
ynpaBreHne reHepupyeT npegynpexaatolee unn octaHasnmearoLee coobLleHne 3axnraHue:

owmnbka Ha BbIxoae. ,D,OI'IyCTVIMOG OTKITOHEHME No BpeMeHn 1 OonyCTuMyr 4acTtoTy owmnbok Ha 10
MMNyInbCOB MOXHO MEHATD, I'IpVI‘-IéM 3HayeHune 0 o3Ha4yaeT OTKIOYEHNE KOHTPOJIA.

npeaynpexaneHue

Korga SAFI nocbinaet coobuieHne Bpemsi ropeHns: npesbilleHa YacToTa OWMOOK TONbKO 41151 O4HOM0
uunuHapa, ynpasneHve reHepupyet npeagynpexaeHve Owmbka Ha Bbixoge B paboynx coobLueHnsx ans
COOTBETCTBYIOLLErO LMNMHAPA.

Coob6LeHue 06 ownbke

CuvcTtema ynpaBneHus aBuratensi KOHTponupyet uunuHapsl. Korga ot AByx unmn 6onee unnMHapos
O[HOBpPEMEHHO MOCTYnalT cooblleHns «Bpems ropeHns: npeBbllleHa OTHOCUMTENbHAs YacToTa
owmnbok», BblaaeTcsa cooblieHme 06 owmnbke «3axnraHue: owmbka Ha BbIXOAE» U ONepaTMBHOE
coo06LLieHMe ansi COOTBETCTBYOLWMX LUITMHAPOB.

CoobueHune 06 owmnbke n onepaTnBHoe coobLleHe ans unnuHapa BblgaeTca Takke, Korga oT 0gHOro
13 uunuHapoB paboTatowen mawmHbl Ha SAFI He npuwen curHan «Bbixoa: 3axuraHue.

3axuraHue: oTkas annapaTtypbl

Ecnu kaTyllKa 3aXuraHusi HemcnpaBHa Unu K ee BbIXOAY He MOAKIIOYEH LUTEKEP CBEYM 3aXKUraHUs, Unn
He MoAKmYeHa caMa cBeYa, BbIBOAMUTCS coobLieHne 06 owwmnbke «3axuraHue: annapaTHasi oLumbka.

KoHTponb knanaHoB Port Injection
[uarHoctunka genutca Ha 3 4yacTu:

o OBGHapyxeHne HavyanbHOro Toka (CM. pucyHok 1 Xapaktepuctukm Toka Port Injection)
OueHunBaeTcsa HapacTaLwmin POHT HavYansHOro Toka. [pn aTomM onpeaensaeTca, NOAKIHOYEH N
KnanaH (NnpoTekaeT N TOK) 1 B Nopsiake nv nposoAka (HeT obpbiBa NpoBoAa U KOPOTKOro
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3aMblKaHus).

ToK OMKeH NPOXoanuTb Yepes NapameTpupyemMoe OKHO, Nepes OKHOM 3HaveHue Toka AOSIKHO OblTb
HIKe MOPOroBOro 3HaYeHUs, a Nocne okHa — BhbILLE MOPOroBOro 3HaveHusl. Ecnu 3a nocnegtve 10
UMKIoB obHapyxmBaeTcsi 6orbLlue OLWMBOK, YeM paspeLLeHO, BbIBOAUTCS NPeaynpexaeHme.
MapameTpupytoTcs: 3agepkka, NPOAOIKUTENBHOCTb OKHA, MOPOroBOE 3HAYEHNeE, KONMMYECTBO
owmnbok Ha 10 umknos

MpepynpexaeHne n coobeHne o6 owmnbke (A2254, W2585, B2818): AnnapaTtHasa owmnbka Port
Injection (cuctembl pacnpeaeneHHoro BrnpbICKa)

OGHapyXeHne nNpaBuUIbHOIrO KOHTPOSIS ToKa (CM. pucyHOK 1 XapakTtepuctuku Toka Port Injection)
lMpoBepsieTcs npaBunbHOCTL paboTbl Pl-gpariBepa un NnpaBunbHOCTL BbiBOAA ToKa. [ns aTtoro
OLleHMBAETCH CpeaHee 3Ha4YeHne TokKa.

Ecnu 3710 cpegHee 3Ha4YeHME HMKE NOPOrOBOro 3HaYeHWs1, BbIBOOUTCS NpeaynpexaeHue.

Ytobbl n3bexatb NOXHOro cpabartbiBaHus!, oLeHmBatoTca nocnegHne 100 LUMKNOB, Y MOXHO
onpenenuTb, HaYMHasi C Kakoro KormyecTBa oLMBOK BbIBOAUTCS coobLieHne 06 oLumbke.
Coob6LeHune 06 owmnbke, npegynpexaeHne n paboyee coobuieHne (A2297, W2800, B2906):
Crnvwkom HM3KKI Tok Pl-knanaHa npu oTKpbITUN

OOGHapyxeHue pasMmarHnunBaHust (CM. pucyHok 1 Xapaktepuctuku Toka Port Injection)
KoHTponupyeTcs, [ocTaTouHO N BbICTPO yMEHbLUIAETCHA TOK NPW 3aKpbITUK KnanaHa. Ecnn ato He
Tak, 37O NPUBOAUT K HEXenaTenbHOMY YBENUYEHMIO MPOL4OIPKUTENBHOCTM OTKPbITMA KnanaHa. Bo
n3bexaHne NoBpeXaeHns LMNMHApa CriegyloLwmii NPOLIECC 3aXKUraH1s B 9TOM LUKe GrokmMpyeTcs u
nBuraTenb BblkntovaeTcsa Yepes DIA.NE.

[nsa aTon uenu NpoBepseTcs, NEXNUT N 3HaYEeHMe ToKa HIDKe OnpeaeneHHOro 3HavyeHnst Yepes
onpeferneHHoe BpeMs 1 onpeaeneHHyr NpogoSPKUTENbHOCTb.

CoobuieHne 06 owmnbke 1 pabodee coobuieHne (A2298, B2907): SnekTpmnyeckas owmnbka Pl-knanaHa
npw 3aKkpbiBaHUK

Close Detection (cm. pucyHok 2 Xapaktepuctuka Toka Close Detection)

[Mocne mexaHM4ecKoro 3akpbiTUSA KnanaHa u nepes npoLeccom 3axuraHmsi npoBepsieTcs,
OEeNCTBUTENBHO N KNnanaH 3akpbIT MexaHnyecku. [1ns aToro MHOYKTMBHOCTL KrnanaHa namepsieTcs
KOPOTKUM MMIMYNbCOM TOKa 6€3 OTKpbITUA KnanaHa. IamepeHHbIn rpaamneHT Toka nepegaeTcs B
DIA.NE. DIA.NE ucnonbeayet nocriegHue 10 ¢ 3TUX n3MepeHHbIX 3Ha4YeHun s hopmMupoBaHms
KOHTPOJSIbHOIO CpeaHero 3Ha4YeHnsa otaenbHo anga kaxgoro umnuugpa. DIA.NE otnpaBnseT ero Ha
Safi, koTopbIi 3aTeM CpaBHUBAETCS C TEKYLLMM U3MepeHueM. B cnyyae npesbilleHnst
YCTaHOBIEHHOIO NPeAenbHOro 3HadYeHns oTnpaenseTcs cooblieHne 06 ownbke, 3axuranune n Pl-
PYHKLMSA HEMELNEHHO BbIKINOYaTCA Ha aTom unnuHgpe. 3atem DIA.NE ocTaHaBnvBaeT gBuraTens.
OT1OT anropuTm obHapyxeHusi pearmpyeT Ha ObICTPble N3MEHEHMS, HAaNpuUMep, U3-3a 3acTpPSABLLMX
YacTuL, UNN NOMOMKW BO3BPATHOWM MPYXMWHbI. ECM M3MepeHHoOe 3HaYeHne N3MEHSETCH B TEYEHME
Oonee ANUTENbLHOIO NEPUOAA, 3TO KOMMNEHCUPYETCS KOHTPOSbHBIM PacYeTOM CPeAHEro 3Ha4YeHus.
Taknm 0b6pa3om, HEBO3MOXHO OBHAPYXMUTb HE3HAYNTENBbHOE 3arpsi3HEHNE.

CoobuieHne 06 owmnbke 1 pabodee coobuieHme (A2256, B2820): MexaHnyeckas owmnbka Pl-knanaHa
npw 3aKkpbiBaHUK

9.2.6 lnarHocTUKa NyTeM aBTONPOBEPKU 3aXKUraHUA

ABTOI'IpOBepKy MO>XHO akKTUBMpOBaTb Ha 3KpaHe Hetann — 3axuraHve — AKTyaanoe HanpsaxXeHne
3axuranma n MakcumarnbHoe Hanps>XXeHne 3a>XuraHua.

Ecnu B xo4e aBTONPOBEPKN 3axKUraHUsA MallnHa HaunHaeT Bpawatbesd, SAFI aBTomaTmnyeckm oTknovaeT
aBTOMNPOBEPKY.

Ecnn Bce HopManbHO, aBTOMPOBEpPKa OTKIOYaeTcs aBTomaTudecku Yyepes 10 MUHyT.

B xope aBTonposepkm B akpaHe «IMoapobHo — 3axuradne — TekyLlee HanpsKeHne 3axuraHnsa»
NnoKasblBaeTCs TEKyLLee HanpshKeHne 3axuraHus, a B akpaHe «[ogpobHo — 3axuraHne — MakcumansHoe

HanpshkeHne 3aXXuraHusa» Bcex LMNMHAPOB B LM POBOM BUAE 1 B BUAE rMCTOrpamMmbl (C 3anoMUHaHMEM
MaKCUMarnbHbIX 3HAYEHWUI).
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B nponsBoacTBeHHOM psife 9 nepen aBTONPOBEPKOV MallMHa KpaTKOBPEMEHHO NMPOBOpaYMNBaETCs C
MOMOLLIbIO CTapTepa, YToObl yAanuTb BOCTIaMEHSIIOLLYIOCS Fa30BYI0 CMECh, KOTOpasi MOXKeT HaxoanuTbesl

B UMnuHape.

9.2.7 NMnaH 3awmnTbl

0630p

KoHTyp 6e3onacHoctn MORIS
KoHuenuwns 6esonacHoct MORIS 6a3unpyeTcsa Ha KOHType 6e30MacHOCTN, KOTOPbI OXBaTbIBAET BCHO
cuctemy MORIS.
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KoHTyp 6e3onacHocT MORIS nutaetcsa HanpsikeHnem 24 B NoCT. 1 OCHOBaH Ha NPUHLMMNE KOHTPOMs TOK
MOKOS.

Mocne kaxgoro ocTaHoBa ABUraTens NPoBepseTCs (PYHKLMSA KaXO0ro KOHTaKTa, BXOOSALLEro B KOHTYP
BesonacHocT MORIS. Ecnn B xoge npoBepky obHapyxmBaeTcs owmnbka, 3anyck gsuratens
OnokMpyeTcs 1 BblAaeTCsl TPEBOXHbIN CUrHarn.

B kauyecTBe 3aLnTbl OT Neperpysku no ToKy B KaX4oM npucoeamHuTernsHom moayne MORIS
ycTaHoBrneHa 3awuTta ot neperpysku (PTC) 250 MmA npu Temnepatype okpyxatoLlen cpeanl 20 °C.
MocTosiHHBIN TOK B KOHTYpe 6e3onacHocTn MORIS He gomkeH npeBbiwaTtb 120 MA.

KoHTyp 6e3onacHoctn MORIS 3ambikaeTtcs, korga Bce SAFI nepekntoyaloTcsa B COCTOSAHME «3aXuraHmey,
N pasmblkaeTcs, koraa xots 6bl ogmH SAFI BbIXOOUT 13 3TOrO COCTOAHUS UK Korga AocTuraeTcs
3a/jlaHHas MakcumarbHO AonyCcTUMas YacTtoTa BpalleHus.

BawuTtHble koHTakTbl SAFI, BkNoyeHHbIe B kOHTYp 6e3onacHocTn MORIS npeacraensioT cobon
onTonapbi.

3awmnTHbLIN KoHTakT MPM:

BbixoaHble Kackagbl CUCTEMbI 3aXUraHusi paboTaloT TONbKO eCNK BENUYMHA MPUNOXEHHOTO HaMNPsXKeHUs
coctaBnsgeT 6onee 125 B. HanpshkeHue nutanma MPM aktuBmpyeTcs B hase NOAroTOBKM K 3anycky.
CnycTa 2 cekyHAbl nocne JocTukeHnsa HanpsxxeHnst Ha Beixoge MPM 130 B sawmtHbin koHTakt MPM
3aMblKaeTCs.

Ecnu HanpsikeHne Ha Bbixoge MPM nagaet Hvxke 130 B, 3alMTHbINA KOHTaKT cpasy Xe pa3MblkaeTcs.

KoHTyp 6e3onacHocT ¢ aBapuiHbIM OCTaHOBOM:

3anyck gpuratens 6rnokupyeTcsi, a ra3oBble KranaHbl 3aKpbIBaOTCS, €CIU PA30MKHYT KOHTYpP
6e30nacHOCTU ¢ aBapuiiHbIM OCTaHOBOM CUCTEMbI YNpaBneHnsa ABuraTens unm KoHTyp 6esonacHocTu
MORIS vnu 3awuTtHbIN KOHTakT MPM.

KoHTyp 6e3onacHocT MORIS BkMOYeHbIV nocregoBaTeNbHO C OQHMM MM OBYMS — B 3aBUCUMOCTU OT
HeobxoaMMol ABUraTento MOLLHOCTM CUCTEMbI 3aXXKUraHusa — 3alUTHBIMU KoHTakTamu MPM,
WHTErpMpOBaH B KOHTYp 6€30MacHOCTM C aBapuUHbIM OCTAHOBOM CUCTEMbI ynpaBneHus gsurarens. 4ns
3anycka u paboTtbl ABuraTens Heodxoanmo, YTobbl KOHTYp 6e30nacHOCTM C aBapuHbBIM OCTaHOBOM
CUCTeMbl ynpaBrieHna asuratend ObIn 3aMKHYT.

KoHTyp 6e3onacHocT MORIS vnu 3awuTHble koHTakTel MPM MoryT pasomMkHyTb KOHTYp 6e30macHOCTU C
aBapUNHbLIM OCTAHOBOM CUCTEMbI YNpaBrieHnst ABUraTenst TONbKO MNOCHE OTKPbIBAHMS ra3oBbIX KranaHoB.

KoHTyp 6e3omnacHOCTV ¢ aBapuiiHbIM OCTaHOBOM CUCTEMbI YNPaBIEHUst ABUraTens pasMblkaeTcs
KOHTypoM 6e3onacHocT MORIS npu 3anpoLUeHHbIX ra3oBbIX KranaHax v CreayoLmx COCTOSIHUSIX:

o SAFI oTkntounn 3axuraHme (Hanpumep, U3-3a OWNOKM curHana gatyunka);
* [OCTUrHyTa 3aJaHHasi MakcMmMarnbHO JOMYCTUMasi YacToTa BpaLleHus;
e nponano HanpsbkeHne nutadus SAFI unu He paboTaeT npoueccop.

KoHTyp 6e30onacHOCTM C aBapuiiHbIM OCTAHOBOM CUCTEMbI YNpaBreHnst ABuratensa pa3MmbikaeTcs
KOHTYypom 6e3onacHocT MPM npu 3anpoLUeHHbIX ra3oBbiX KnanaHax U CreayroLmx COCTOAHUAX:

e HanpsbkeHune Ha Bbixoge Hwke 130 B

ABapvu7|Hoe OTKITHOYEeHUe 3aXuraHua

KoHTyp 6e3onacHoCTV ¢ aBapMnHBIM OCTAHOBOM CUCTEMbI YNpaBrieHns asuraTens octaHaBnueaeT
MaLumvHy. B aTom cnyyae npu cpabaTbiBaHMM KOHTYpa 6e30MacHOCTH He TOMbKO 3aKpbiBalOTCH ra3oBble
KnanaHbl, HO 1 feaktusmaupyetcs MPM, Bcneacteue vero B TedeHne 80 Mcek npekpallaetcs nogaya
SHEPrnY B CUCTEMY 3aXUraHus.

BkntoueHune koHTypa 6e3onacHoct MORIS n MPM B cuctemy ynpaBneHnus arperata nokasaHo Ha
3ANEKTPUYECKON CXEME COOTBETCTBYHIOLLIEN YCTAHOBKM.

CospaHo: Kecht S. OtBeTcTBEHHbI: Kopecek H. [ata ytBepxaeHus: 11.04.2019

@ WHaeke: 5 Iuet Ne: 34/52
WHdopmauus o npase cobectBeHHocTy komnanum INNIO: KOHOVAEHLIMATIBHO! Vicnonb3oBanue nnv nepeaada AaHHbIX, COAEPXKaLUMXCS Ha AaHHOM NUCTE, OCYLLECTBMSETCS C y4eToM
orpaHU4eHuit, onpeaeneHHbIX ykasaHneM Ha TUTYTNbHOM JIMCTE WU NepBoii CTpaHuLe.



JENBACHER

Yn paBnieHue ra3oBbiMU KnanaHamum

TA 1502-0068
3axuraHme MORIS

KoHTyp 6e3onacHocT MORIS 1 3awutHblie KoHTakTbl MPM BKtoYeHbl HEMOCPEACTBEHHO B CUCTEMY
ynpaBneHus ra3oBbix knanaHoB. [Npu pasomkHyToM KOoHType 6e3onacHoctn MORIS wnu 3awmtHom
koHTakTe MPM rasoBble knanaHbl 4eaKTUBN3NPOBaHbI.

Mx akTMBMpoBaHWe ocyLLecTBrsieT cuctemMa ynpasneHusa asuratens. Cucrema ynpaBsneHus aBuratens
OTKPbIBAET KrianaHbl TONbKO NOcre Nony4yeHns coobLeHns o Tom, 4to Bce SAFI HaxogaTcsa B coCTOsHUM
«3axuraHune», Ha Bbixodax Bcex MPM nmeeTtcs HanpsikeHue Boiwe 130 B, oTCyTCTBYIOT OLLINOKM 1
paboyee cocTosiHME ABUraTens gonyckaeT nogady rasa (Hanpvumep, ¢ 3aAepXKKor ANs NPOMbIBOYHOMO

xona).

9.3 AsTonposBepka Pl

AsTonpoBepky Pl moxHo 3anpocutb B Zly / Pl npn HepaboTatwwem gsuratene B pexunme «Bbikn.».

AsTonpoepka Pl sanpawwusaetr MPM n BkntoyaeT obHapyXeHue 3akpblTOro coctosHus. NoannHHoe
OTKpbITME KNnanaHoB He npoucxoaut. OTobpaxatoTca naMepeHHble 3HayeHns rpagmenTa. Ecnv
npucyTCTBYET ownbKa, 3TO MOXHO pacno3HaTb N0 0TOOpaXKaeMbiM M3MEPEHHBIM 3HaYeHUsIM. Hanpumep,
€CInu KnarnaH He NOAKITYEH UMW TOK NpepBaH, U3MePEHHOE 3HavYeHne OyaeT HaxoauTbCsA B AnanasoHe
oT 2 po -30. NpaBurbHble 3Ha4YeHUs HaxoaaTcsa B guanasoHe ot -80 4o -210 1 He3Ha4uTeNbHO
nameHsTca npubn. Ha + 10 Bo Bpemsi uamepeHus. Mexay oTAenbHbIMU UMAMHAPAMU MOTYT ObITb
pasnuunsi N3MepeHHbIX 3HaveHnn 0o + 30. 3Ta npoBepka LenecoobpasHa nocrne nepeobopyaoBaHms
MaLlUWHbI, NPU KOTOPOM CHMMAanuch LWnHbl Moris, nnmn ecnu 6bina BeiNofiIHEHa 3ameHa Moris2 / knanaH /

Safi2.

10 [lnarHo3 u ycTpaHeHue HeucnpaBHOCTEN

B cneayrwmx NyHKTax pedb NaeT TOJNbKO O penieBaHTHbIX AN1A CUCTEeMbI 3aXXUraHua COO6LLLeHI/IF|X.

MoppobHble cBefeHNst O KOHTPOMbHbLIX PYHKLMSAX, pabounx coobLleHmsaX, coobLLeHnsix 06 oLwmnbke,
npegynpexaeHuax n napametpuposanui SAFI n DIA.NE XT copepxatcsa B TA 1502-0071 — SAFI.

Mpy 3amMmeHe KOMMOHEHTOB CriefoBaTh yKa3aHUsaM, coaepXKalluMcs B rnase = 3aMeHa geTanen 1 B
TEeXHUYECKOW JOKYMEHTaLUMM Ha COOTBETCTBYHOLLIME YCTPONCTRA.

10.1 3axuraHue

10.1.1 OnepaTnBHbIe coobLieHus (Bxxxx)

Homep
coobOLweHun

Coob6LeHune

OnucaHue/cnocob ycTpaHeHUs1 HeMcnpaBHOCTYU

B2910

[Meperpyska NCTOYHMKA HANPSKEHUS
3axkuranns MPM x

VICTOYHMK HanpspkeHUst NUTaHUS 3aXKnraHns
neperpyxeH, BolxogHoe HanpsxkeHne MPM
onyctunock Hke 170 B. Paboyee coobuieHune ans
W3552.

«MPM 1» — «MPM 4»: owmnbka npaBgonogobHa n
MOXeT BbITb COOTHECEHA C COOTBETCTBYHOLLMMMU
axo-koHTaktamn MPM STATUS (WARNING-OUT).

«MPM 0O»: owmnbka HenpaBaonogobHa 1 He MOXET
ObITb COOTHECEHA C COOTBETCTBYOLLMMM 3XO-
koHTakTamn MPM STATUS (WARNING-OUT).

B3225

3axuranue: BKJ1

3axuraHme Bo BCeEX unnunHapax

B3226

3axuranue: BbIKJ1

XoT4 6bl B 0QHOM LMNUHAPE HET 3aXKUraHns

B3294

3axuraHue: orpaHnM4eHmne MOLLHOCTY,
LUUNMHAOP XX

MokaszaH unnmnHap ¢ orpaHn4eHnem MOoLHOCTH

CospaHo: Kecht S.

&

OtBeTcTBEHHbI: Kopecek H.

WHpexc: 5

[ata ytBepxaeHus: 11.04.2019
Juct Ne: 35/52

WHdopmauus o npase cobectBeHHocTy komnanum INNIO: KOHOVAEHLIMATIBHO! Vicnonb3oBanue nnv nepeaada AaHHbIX, COAEPXKaLUMXCS Ha AaHHOM NUCTE, OCYLLECTBMSETCS C y4eToM
orpaHU4eHuit, onpeaeneHHbIX ykasaHneM Ha TUTYTNbHOM JIMCTE WU NepBoii CTpaHuLe.



JENBACHER

TA 1502-0068
3axuraHme MORIS

Homep Coo6LeHue OnucaHue/cnocob ycTpaHeHUs1 HeMCNpaBHOCTHU

coobueHuns

B3278 3axuraHue: olnbKa Ha BbIxoae, lMokasaH uMnNUHAP C oLWMOKONM Ha BbIXOAEe
LUMIMHAP XX

B3283 3axuraHve: oTkas annapaTypsl, MokasaH uMnuHAP € owmMBKoW annapaTtypbl
LUANMHAP XX

10.1.2 NpepynpexgeHnsa (Wxxxx)

Homep
cooOweHun

Coo06uweHune

OnucaHue/cnoco6 ycTpaHeHUss HeUCNpaBHOCTU

W3544

3axuraHme: otkas
annapartypebl

Het N3MepPEeHUA TOKa NUCKPBbI. Bo3amoxHo, NCKPY HEe yaarnocb
3aXKe4b, U Xe KaTyLUKN HEeT (He FIpI/ICOGﬂ,VIHeHa).

Mpuy NpaBWbHO BbIOPaHHBIX NapamMeTpax NPUYMHON MOXET BbiTb
notTpebHoCTb ABuratens B 6onee BbICOKOM HanpshKeHUN
3aXKUraHUs UM HEUCMPABHOCTb KaTyLLUKW, MOAYNS 3aXXUraHUst unm
SAFI. [1ns BbISCHEHUS NPUYUHBI MONIe3Ha aBTONPOBEpPKa
3aXUraHus.

YcTpaHeHue:
[MpoBepUTbL paccTosHUE MEXAY ANEKTPoAaMN CBEYMN.

3amMeHNTb HeMcnpaBHY YacTb -- KaTyLLUKY, MOAYIb 3aXWUraHus
mnu SAFI.

W3545

3axuraHue olmnbKa Ha
BbIXoe

OwwnbKa Ha BbIXO4E OAHOro M3 LMIMHOPOB 13-3a NPEBbILLIEHUS!
YCTaHOBIIEHHOIO OTKITOHEHWS! MO BPEMEHW FOPEHUs], YYTEHHOIO
napameTpoM «4acToTa OLUINGOK».

Owmnbka permcTpupyeTcs, Koraa nckpa He 3aropenach, a Takke
Koraa Bpemsi ropeHust 6onblue/ MeHblle YCTaHOBMEHHOIO CBEPX
JonycTuMbIX Npeaernos. Bo3amoxeH Takke AedeKT ceeun,
LiTekepa cseuun, Mogynsa 3axuradma unu SAFI. [Insa BoiscHeHNUs
NPWYMHBLI NONe3Ha aBTONPOBEPKA 3aXKUTaHWS.

YcTpaHeHue:
[MpoBepUTb paccTosiHUE MeXAY ANeKTpoaaMn CBEYW.

MPOKOHTPONMpPOBaTb, NPaBUIILHO N YCTAHOBSIEH LUTEKEP CBEYM,
NpoBEpPUTL ero 00bLEMHOE conpoTuBneHune(< 2,5 kOm).

3aMeHNTb HEUCNPABHYHO YacTb — CBEYy, LUTEKEP CBEYU, KaTYLLKY,
MoAynb 3axuraHusa unu SAFI.

HDOBepMTb napameTpusaunto BpemMeHn ropeHumnsa, 4onyctmmoro
OTKITOHEHNA MO BpEMEHU N HaCTOTbl OLUNBOK.

W3551

3axuraHue:
orpaHu4yeHue
MOLLIHOCTH

Mpouecc 3axuraHusi NPULLNOCh NpepBaTh paHbLle YyCTaHOBMEeH-
HOrO BPEMEHW FOpeHNsl, MOTOMY YTO MOLLHOCTb, NOTpebnsemas
3aXUraHveMm, npeebicuia MakcMarbHYH MOLLHOCTE MUTaHMSI.

Mpu npaBunbHO BbIBpaHHbIX NapameTpax NPUYNHON MOXET BbiTb
noTpebHoCTL ABMraTtens B 6onee BbICOKOM HaMpsiKeHUM
3aXKUraHUS UMM HEUCMPABHOCTU KaTYLLIKWN.

YcTpaHeHue:
[MpoBepUTbL paccTosiHNE MeXay ANeKTpogamMmn CBEYU.
3aMeHUTb KaTyLUKy 3aXKUraHus.

CospaHo: Kecht S.

&

OtBeTcTBEHHbI: Kopecek H. [ata ytBepxaeHus: 11.04.2019

WHpexc: 5

Juct Ne: 36/52

WHdopmauus o npase cobectBeHHocTy komnanum INNIO: KOHOVAEHLIMATIBHO! Vicnonb3oBanue nnv nepeaada AaHHbIX, COAEPXKaLUMXCS Ha AaHHOM NUCTE, OCYLLECTBMSETCS C y4eToM
orpaHU4eHuit, onpeaeneHHbIX ykasaHneM Ha TUTYTNbHOM JIMCTE WU NepBoii CTpaHuLe.



JENBACHER

TA 1502-0068
3axuraHme MORIS

Homep Coo6LeHue OnucaHue/cnoco6 ycTpaHeHUsA HeucnpaBHOCTU
coobLeHuns
W3552 3axuraHue: uenb 370 coobuieHne 06 owmnbke BblaaeTcsd, korga npy padoTaroLem

NUTaHVs neperpyxeHa

AsuraTtene nponagaeT curHan 3alnTHOrO KOHTaKTa HanpsKeHus
nutaHns MPM (WARNING-OUT).

Ecnu BbixogHoe HanpsikeHne MPM onyckaetcst Huxe 170 B B
TedeHue bonee 2 cekyHn, NpeaynpexaeHve BoIBOAUTCS Yepes
koHTakT STATUS (WARNING-OUT).

CwurHan aBToMaTU4eck/ 00pbIBAETCS, KOraa HanpskeHne CHoBa
JOCTUTHET HOMUHAaMNbLHOro 3Ha4YyeHnsa 185 B.

MpuymHOM MOXeT ObITb HeNpaBWIbHasi NnapaMeTpu3auuns
BPEMEHW FOpPEHNS U OMOPHOIo 3HAYEHUS ANst TOka UCKpbI. Mpu
NpaBuUnbHO BbIOpaHHbIX NapaMeTpax NPUYMHON MOXET ObITb
noTpebHoCTb ABUratenst B 0onee BbICOKOM HanpsiKeHUN
3aXKUraHns 1U3-3a BbICOKMX MOMEX Y CBEYU, HEBEPHbIV TUM CBEYM
nnn HemcnpaBHocTb MPM.

YcTpaHeHue:

MpoBepuTb NapameTpu3aLnio TOKa UCKPbl U BPEMEHW ropeHust, a
TaKKe MOLLHOCTb BCTPOEHHbIX CETEBbLIX 3NIEMEHTOB.

[MpoBepuTb TN YCTAaHOBNEHHOW CBEYN.

Mposepute MPM 1 npoBoaky, U3MepuTb BbIXOOHOE HarnpsikeHne
MPM.

C nomoLLIbI0 COMYTCTBYIOLLIETNO 3HAYEHUSA COOTBETCTBYIOLLENO
pabouero coobweHnsa «B2910 lMNeperpyska CToYHMKA
HanpsbkeHus 3axuraHna MPM x» MOXHO nokanusosaTtb
HewncnpaBHbii MPM nnu Moris, Ha KOTOpbIN NogaeTcs nuTaHue.

3amenutb MPM.

10.1.3 Coo6LeHuns 06 owmnbkax (Axxxx)

Homep CoobleHune OnucaHue/cnoco6 ycTpaHeHUsA HeucnpaBHOCTHU
coobOLweHun
A3338 3axuraHue owmnbka Ha |CooblieHre 06 ownbke BEIBOAUTCS, KOrA4a HET UCKPbI B OBYX UK
BbIXxoqe fornee uMNMHOpax, a Takke Koraa BpeMsi FOpeHNst UCKpbl BbIXOAUT
3a npegenbl 4onycTuMoro (yctpaHeHue cm. B W3545).
A3344 3axuraHue: HeT 370 coobLieHne BbiaaeTcd, ecnu B paboTarollem asuratene

nATaHNA

cpabaTtbiBaeT 3aLUTHBIN KOHTaKT HanpsbkeHnsa nutaHuna MPM
(REPLY-OUT). OBuratens octaHaBnuBaeTcs.

Mpy noaroToBKe K 3anycKy ABUraTens akTMBMPYETCS NMTaHne
MPM. CoobLueHune o6 oimnbke BblgaeTcs, ecrnn B TedeHne 5
CeKyH[, He aKTUBMPYETCS 06paTHbIN CUrHan oT 3aluTHOro
koHTakta MPM (REPLY-OUT).

Ecnu BbixogHoe HanpsixeHne MPM nagaet Huxe 130 B,
BbIXOAHOEe HanpshkeHue 185 B oTknovaeTcs, a owmbka Yyepes
3awnTHbIn kKoHTakT REPLY-OUT MPM nepefaeTcsa B cuctemy
ynpasreHusl.

YcTpaHeHue:

CornacoBatb napameTpbl MOLHOCTM BCTPOEHHLIX U CETEBbIX
OJ1I0KOB NMUTaHUS.

CospaHo: Kecht S.

&

OtBeTcTBEHHbI: Kopecek H. [ata ytBepxaeHus: 11.04.2019

WHpexc: 5

INuct Ne: 37/52

WHdopmauus o npase cobectBeHHocTy komnanum INNIO: KOHOVAEHLIMATIBHO! Vicnonb3oBanue nnv nepeaada AaHHbIX, COAEPXKaLUMXCS Ha AaHHOM NUCTE, OCYLLECTBMSETCS C y4eToM
orpaHU4eHuit, onpeaeneHHbIX ykasaHneM Ha TUTYTNbHOM JIMCTE WU NepBoii CTpaHuLe.



TA 1502-0068
JENBACHER 3axuraHue MORIS

Homep Coo6LeHue OnucaHue/cnoco6 ycTpaHeHUsA HeucnpaBHOCTU
coobueHuns

MpoBepuTb cBETOANOALI HANPSKEHUsS NuTaHus 24 B Ha MPM
(POWER), aktmBaumio (REQUEST) , obpaTHbIn curHan
(WARNING) 1 3awuTHbIn koHTakT (REPLY).

MpoBepuTb kabenu, naylime K WHe 1 K cucTeMe yrnpaBneHus,
BKIoYast pyHKUUM pene.

C nomoLbio conyTcTBytoLWero aHadeHnss MPMx MoXHO
nokanm3oBaTtb 1 HanTn Moris ¢ owmnbkon. MoXeT npucyTcTBOBaTb
owmnbka NpoBOAKM, ecnn oTBETHbIE curHansl MPM He patoT
npaBgonofobHON COOTHOCMMOM kKoMBMHaumKn. B aTom cnyyae
Takas owwmnbka BbIBOAUTCS € conposoxaatowmm tekctom MPM 0.

Cwm. Takke rmaBy = HeucnpasHocTb Pl-knanana nnm
HeucnpaBHOCTb NuTaHna MPM.

3ameHuTb MPM kak onucaHo B TA 1502-0069.

A3343 3axuraHue: oTkas HeuncnpaBHOCTb nnu HenpaBWibHBIN MOHTaX KOMMOHeHTOB SAFI,
annapaTtypbl MORIS, M-kaTyLUKn unu wtekepa CBeUYn 3axuraHusi.
YcTpaHeHue:

OnpeaenuTb HeNCNpaBHbIA KOMMOHEHT, U 3aMEHUTb €ro CornacHo
TA 1502-0069 ansa MPM unu cornacHo nyHkTy 4.4 «3ameHa

KOMMOHEHTOBY.
A3345 3axuraHuve: netng SAFI| pa3mbikaeT KoHTyp 6e3onacHocT MORIS npu npeBbiLeHMM
©e3onacHocTH JOMyCTMMOWN 4acToThbl BpallleHusl, annapaTHom owmnbke SAFI,

OLLMOKe AaTymKa Unm no kKomaHae «BbIKNoYnTb 3aXkuraHme» ot
CUCTEeMbI yrpaBlieHU4.

YcTpaHeHue:

Ecnu gononHuTenbHOro coobLleHnst HeT, MPOBEPUTL Lienu
KOHTypa Ge3onacHOCTU, BKIOYas BCe BXOASLLME B HEMO
3MeMEHTbI KOMMYTaLUW, HEUCMPaBHbLIE KOMMOHEHTLI 3aMEHUTb
cornacHo nyHkTy 4.4 «3ameHa KOMMNOHEHTOBY.

Ecnu ecTb gononHutensHoe coobueHne o6 owmnbke, NpoBeEpUTh
yKa3aHHble B HEM YCTPOMCTBA, Npy HEOOXOANMMOCTM HACTPOUTL UX
NI 3aMeHUTb.

10.2 N3mepeHune BbICOKOIo HanpsXXeHus

10.2.1 OnepaTtuBHbIe coobLieHus (Bxxxx)

Homep Coo6uweHue OnucaHue/cnocob ycTpaHeHNA HeMCNPaBHOCTU
coobueHuns
B3286 KaTtywka saxuranusa:  [Mosvumsa umnuHapa, B SAF| kotoporo obHapyxeHa owmnbka
owmnbka cmeLLeHmns, CMeLLeHMs.
LUUANHAP XX
B3287 HanpsikeHne Mosuums umnuHapa, SAFI KOTOpPOro perucTpupyeT CIULLIKOM

3aXXUraHna CrimKom HNU3KOE HanpsaXeHne 3aXuraHnA.
Mano, ynnnmHap Xx

B3288 HanpshkeHune Mo3uums umnuHapa, SAF| KOTOpPOro percTpmpyeT CIIULLIKOM
3aKUTaHUS CIULLKOM  |BbICOKOE HaMpsKeHWEe 3aXXUraHus.
BENUKO, LUINHAP XX

CospaHo: Kecht S. OtBeTcTBEHHbI: Kopecek H. [ata ytBepxaeHus: 11.04.2019

@ WHaeke: 5 Iuet Ne: 38/52

WHdopmauus o npase cobectBeHHocTy komnanum INNIO: KOHOVAEHLIMATIBHO! Vicnonb3oBanue nnv nepeaada AaHHbIX, COAEPXKaLUMXCS Ha AaHHOM NUCTE, OCYLLECTBMSETCS C y4eToM
orpaHU4eHuit, onpeaeneHHbIX ykasaHneM Ha TUTYTNbHOM JIMCTE WU NepBoii CTpaHuLe.



JENBACHER

TA 1502-0068
3axuraHme MORIS

Homep Coo6LeHue OnucaHue/cnocob ycTpaHeHUs1 HeMcnpaBHOCTYU
coobueHuns
B3289 HanpshkeHune Mo3uums umnuHgpa, SAF| KOTOpPOro perucTpmpyeT CIIULLIKOM
3aXUraHus: cpegHee  |BbICOKOE CpefHee HamnpsiKeHe 3aXnraHus.
3HaYeHME CIULLIKOM
BENVKO, LMITMHAP XX
B3290 HanpsikeHne Mo3uumsa umnuHapa, SAF| KOTOpPOro perucTpupyeT CIULLIKOM
3aXUraHUs: OTNNYME  |BbICOKYIO Pa3HULLY HamnpsbKeHNst 3aXKnraHusl.
CINWLLKOM BESMKO -
LUUAMHAP XX

10.2.2 NpepynpexaeHus (Wxxxx)

Homep
cooOLweHun

Coob6LeHune

OnucaHue/cnoco6 yCTpaHeHUA HencnpaBHOCTU

W3546

KaTtywka: owmbka
CMeLLeHns

Het HanpsaXXeHna CMeLeHnA KaTyLKN.

MpnymHOM MOXeT BbITb 0OPLIB NPOBOAA MeXAy kaTyLwikon n SAFI,
NN HEUCNPAaBHOCTb N3MEPUTENBHONO YCTPONCTBA KaTyLLKW.

YcTpaHeHue:

[ns BbIACHEHMS NPUYMHBI MOXHO M3MEPUTb HanpsXeHne
CMeLLeHMs Jaxe Ha CTOosILeM ABuraterne Ha COOTBETCTBYIOLLEM
KOHTaKTe coeauHutenbHoro wrekepa SAFI (cM. HasHayeHune
KOHTakToB B M. 8.1 «Moaynb 3axuraHns»).

3aMeHNTb COOTBETCTBYIOLLYIO KaTyLwKy, SAFI nnu moaynb
3aXuraHus.

W3547

HanpshkeHune
3aXKUraHUSA: CIINLLKOM
HU3Koe

M3-3a HeJOCTaTOYHOrO HaMPSPKEHWS 3aXKMraHus MpoucxoaaT
MPOMNYCKN 3axuraHns. BoamoxkHble MpUYMHbI: TOKONpoBoAdALmnE
OOPOXKM Ha dneKkTpogax CBeYn, HeJoCTaToOYHOe pacCcTosiHNe
MEXAy 3neKTpodammn, HEMCNPABHOCTb KaTYLLUKW 3aXXUraHUs Unm
YCTPOWNCTBA M3MEPEHMS BbICOKOIO HaMpskeHus. 3anyctuTb
aBTOMNPOBEPKY CUCTEMbI 3aXKUTaHWS.

YcTpaHeHue:

MpoBepuTb NapameTpbl B NyHKTe « SAF| — n3amepeHne BbICOKOro
HanpsXXeHnus».

npOBepMTb pacCcToaHne Mmexay anekrpogamum ceeyun, nNnpoBepuUTb
Hannymne ToKonpoBOoAALLNX OOPOXKEK Ha 3JN1IeKTpoaax.

3aMeHUTb KaTyLUKy 3aXKuUraHusl.

W3548

HanpspkeHne
3aXKUraHUSA: CANLLKOM
BbICOKOE

Cnvwwkom BbICOKOE HanpsaXeHune 3aXnraHna MoXeT NpmuBecTUu K
nospexaneHuw BbICOKOBOJIbTHOW NPOBOAKN N KaTYLLUKN 3aXXUTraHUA.
HanmeeHme 3aXXnraHnsa MoOXeT ObITb HACTONbKO BEMUKO, YTO
MCKpa nony4yaeTca O4YeHb MarneHbKOW, OTYero NponcCxogaT
NponyCKN 3a>KUraHuA.

YcTpaHeHue:

MpoBepuTb NapameTpbl B NyHKTEe «SAF| — namepeHne BbICOKOro
HanpsKeHUs».

npOBepMTb pacCcToaHne Mmexnay anekrpogamm cee4dm — BO3MOXKHO,
OHO CJTULLKOM BEJIMKO.

CospaHo: Kecht S. [ata ytBepxaeHus: 11.04.2019

@ WHaeke: 5 Iuet Ne: 39/52

WHdopmauus o npase cobectBeHHocTy komnanum INNIO: KOHOVAEHLIMATIBHO! Vicnonb3oBanue nnv nepeaada AaHHbIX, COAEPXKaLUMXCS Ha AaHHOM NUCTE, OCYLLECTBMSETCS C y4eToM
orpaHU4eHuit, onpeaeneHHbIX ykasaHneM Ha TUTYTNbHOM JIMCTE WU NepBoii CTpaHuLe.

OtBeTcTBEHHbI: Kopecek H.



JENBACHER

Homep
coobOwweHun

Coob6LeHune

TA 1502-0068
3axuraHme MORIS

OnucaHue/cnocob ycTpaHeHUs1 HeMcnpaBHOCTYU

IMPUYMHOM CANLLKOM BbICOKOTO HaMPSKEHWS 3aXKUraHnst MoXeT
oKasaTbCs paspbIB Lieny BbICOKOrO HaMPSHKEHWS Mexay KaTyLUKOW
N cBeYvon 3axkuraHusi. [NpoBepuTb NPOXOAHOE COMPOTUBMEHNE
LTekepa ceeun 3axuradus (< 2,5 kOm) n camon ceeuun.

HEVICI'IpaBHOCTb yCTpOIZCTBa n3MepeHna BbICOKOro Hanpsa>XeHna B
KaTyLLUKe 3aXUraHu4. 3ameHnTb KaTyLLKYy.

W3549

CpenHee HanpsikeHune
3aXKUraHWs: CAMLLKOM
BbICOKOE

CpenHee 3HayeHne BCeX HanpsKeHU 3aXKUraHusl, paccynTaHHoe
B DIA.NE, cnuwikom BenuKo.

YcTpaHeHue:

MpoBepuTb NapameTpbl B NyHKTEe «SAFI — namepeHne BbICOKOro
HanpPsHKEHUSA».

MpoBepUTbL paccTosiHNe MeXay ANeKTpoaaMu CBEYEN.

W3550

PasHOCTb HanpsikeHui
3aKUraHUA: CIIMLIKOM
BbICOKasi

Cnvwkom Bbicokast Pa3HOCTb MeXxay HauMeHbLUM U HanbonbLWnUM
Hanpsa>XXeHnem 3a>KuraHums.

YcTpaHeHue:

MpoBepuTb NapameTpbl B NyHKTe «SAF| — namepeHne BbICOKOro
HanpsKeHns».

npOBepl/ITb paccToaHne Mmexnay anekTpogamu cBeyven.

10.3 Port Injection

10.3.1 OnepaTnBHbIe coobLieHus (Bxxxx)

Homep CoobuweHune OnucaHwue
coo0LeHn
A
B2814 Pl: pnutenbHoOCTb OTobpaxeHne No3numMm UMnMHapa ¢ MakcumarbHOM
PacKpbITUS - MaKCUMYM |NPOAOIKUTENBHOCTBIO OTKPBITOrO COCTOSIHUS
CoobueHne 06 owmnbke: A2252
B2815 Pl: pnutenbHoCTb VHankaumsa nosvumm umnuHapa ¢ MUMHUMAarbHOM
pPacKkpbITUS - MUHUMYM  [MPOAOIMKUTENBHOCTBIO OTKPBITOrO COCTOSIHUSA
CoobLeHune 00 owmnbke: A2253
B2816 Pl Bkn Pl-knanaHbl akTMBMPOBaHLI
B2817 Pl Bbikn Pl-knanaHbl ge3akTnBMpoBaHbI
B2818 Unnuuap c owmnbkon  |BosBpalliaeT HOMEpP COOTBETCTBYIOLLErO LMMHAPA, HA KOTOPOM
Pl-knanaHa npu npu oTKpbITUKM Pl-knanaHa npousoluna owimbka.
OTKPbITWM M .
penynpexaeHune: W2585
CoobueHune 006 owmnbke: A2254
B2906 LnnuHap co cnuwkom |Ha atane oTKpbITUSA cpeHee 3Ha4YeHne ToKa Hke onpeaeneHHoro

HU3KNUM Tokom PI-
KnanaHa npuv oTKpbITUN

3HayeHus. Taknm obpasom, perynmpoBaHne Toka He B Nopsiake.
MHavkaums no3vumm Knanaxa.

MpenynpexaeHne: W2800

CoobLeHune 00 owwmnbke: A2297

CospaHo: Kecht S.

&

OtBeTcTBEHHbI: Kopecek H.

WHpexc: 5

[ata ytBepxaeHus: 11.04.2019
TNuct Ne: 40/52

WHdopmauus o npase cobectBeHHocTy komnanum INNIO: KOHOVAEHLIMATIBHO! Vicnonb3oBanue nnv nepeaada AaHHbIX, COAEPXKaLUMXCS Ha AaHHOM NUCTE, OCYLLECTBMSETCS C y4eToM
orpaHU4eHuit, onpeaeneHHbIX ykasaHneM Ha TUTYTNbHOM JIMCTE WU NepBoii CTpaHuLe.



JENBACHER
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Homep Coo0LeHune OnucaHue

coo0LeHn

A

B2907 Unnungp ¢ PasmarHnymBaHue knanaHa He paboTaeT JOMKHbIM 06pa3om.
ANeKTpuYecKomn MHamkaums nosuumy knanasa.
ownbkoi Pl-knanata | coopienie 06 owwmbke: A2298
npw 3aKkpbITUK

B2820 UnnuHgp ¢ WHpmkaums nosuumm umnungpa SAFI ¢ owmbkon obHapyxeHus
MeXaHN4YeCKOM 3aKPbITOr0 COCTOSIHUS.

owwmbkon Pl-knanaHa
Npw 3aKpbITUK

CoobuweHne 06 owwmnbke: A2256

10.3.2 MNpenynpexaeHnsa (Wxxxx)

Homep Coo0LeHune OnucaHue
coobLeHun
f
w2800 Crivwkom HU3Kun Tok  |MIaMepeHHoe cpefHee 3Ha4YeHne Toka Npu OTKPbITUN Bbino
Pl-knanaHa npwu CIULLKOM HU3KUM.
OTKPBITAN CoobLueHve unuHapa; B2906
CoobLueHne 06 owmnbke: A2297
W2585 Owwnbka Pl-knanaHa Bo BpeMsi kKOHTpOnA HavanbHOro Toka 3a nocnegHue 10 UmMknos

Npu OTKPbITUK

BO3HMKI10 GorbLUe OLMBOYHbIX XapaKTEPUCTMK TOKa, YEM
no3BorisieT Noporosoe 3HaveHne «Pl YactoTta owmnbok ons
HavanbHOro Toka». OwnobKa BO3HNKAET TONBLKO B OAHOM
UunuHape, cregoBaTenibHO, NOSABMASIETCS TONTbKO O4HO
npegynpexgenne. Ecnu owmnbka BO3HMKAET B HECKOSbKMX
UMNMHApax, NPOUCXOAMT OCTaHOB.

CoobLeHune 00 owmnbke: A2254
CoobuieHne umnuHgpa: B2818

10.3.3 CoobLieHuns 06 owmnbkax (Axxxx)

Homep CoobuweHue OnucaHue/cnocob ycTpaHeHUs1 HeucnpaBHOCTYU

coooLeHn

f

A2252 Pl: pnutenbHOCTb PaccuntaHHoe 3agaHHOe 3HaYeHne NPoAOSKUTENBHOCTU
pacKpbITUS - MaKCUMYM |OTKPbITUSI LOCTUIIIO MakCMMarnbHO AOMYCTUMOrO 3Ha4YEHMs.

CoobueHure uunuHgpa: B2814

A2253 Pl: anutenbHOCTb PaccuntaHHoe 3agaHHOe 3Ha4YeHne NPOAOIKUTENBHOCTH
PacKpbITUSA - MUHUMYM |OTKPbITUS JOCTUMNIO MUHUMArIbHO AOMYCTUMOrO 3HAYEHWS.

A2254 Owwnbka Pl-knanaHa Bo BpeMsi KOHTpONA HavanbHOro Toka 3a nocnegHue 10 UmMknos

MpU OTKPbITUK

BO3HMKI10 GorbLUE OLMBOYHbBIX XapaKTEPUCTMK TOKa, YEM
no3BosisieT noporosoe 3HaveHne «Pl YactoTta owmnbok ons
HayanbHOro ToKay.

OCHOBHbIE MPUYNHBLI 3TON OLUMBKK: KOPOTKOE 3aMblkaHWe B
KnanaHe unu kabene, obpbIB Kabensa mexay gparisepom Port
Injection 1 knanaHoM MNM OTCoOeaNHEHME KranaHa.

MprynHoM mMoxeT BbITb Takke HencrnpaBHOCTb Moayns MORIS2.
CoobueHure uunuHgpa: B2818

CospaHo: Kecht S.
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OnucaHue/cnocob ycTpaHeHUs1 HeMcnpaBHOCTYU

A2297

CRnULLKOM HU3KUIA TOK
Pl-knanaHa npwu
OTKPbITWK

N3mepeHHOEe cpeaHee 3HauYeHre Toka NMpu OTKPbITAKM BbIno
CMULLKOM HU3KUM.

Ecnun Ha npoTtsikeHumn nocneaHux 100 LUMKIOB npoucxoauT Gorblue
OLLUNOOK, YEM «4acToTa OLUMOOK», MaLLMHa OTKOYaeTcH ¢
cooOLLeHnem o6 oLunobke.

C 60nbLUON BEPOATHOCTBLIO NMPUYMHON ABNSETCSH HEUCNPaBHOCTb
Pl-gpansepa (mogyns MORIS). OgHako aTo MOXeT ObITb Takke
KnanaH.

Ecnu 3aTpoHyTO Heckonbko Pl-knanaHoB LWWHbI, MICTOYHMKOM
ownbkm siensietcsa He Pl-knanaH nnn MORIS2, a anektponutaHme
24 B MPM. B atom cny4ae owwmnbka MOXeT Takke BO3HMKATb B
codeTaHunm ¢ A2256. Cm. Takke rmaBy = HencnpaBHocTb Pl-
KnanaHa unv HencnpasHOCTb NuTaHns MPM.

CoobueHune umnuHapa: B2906,
MpenynpexaeHne: W2800

A2298

OnekTpuyeckasi
ownbka Pl-knanaHa
npw 3aKkpbiBaHUU

PasmarHnynsaHue Heyga4dHoe, 3aKpbiThe KrnanaHa 3aHuMaeT
CITMLLKOM MHOIo BpeMeHMN.

PasmarHnymBaHue Pl-knanaHa Obiyio HenpaBuIibHbIM, Y TOSTOMY
KnanaH 3aKkpblBaeTCs CNMLLKOM No3aHO. MockonbKy 3axuraHue
npvBeno Obl K CAWLIKOM BbICOKOMY AAaBIEHUIO, 3aXnraHune bbino
6rokMpoBaHo 1 PYHKUMS KnanaHa Bbina oTknoYeHa.

DIA.NE ocTtaHaBnuBaeT MaLLunHY.
CoobueHne umnuHapa: 2907

A2256

MexaHun4yeckas owwimnbka
Pl-knanaHa npu
3aKpbliBaHUN

O6ecTo4eHHbIn Pl-knanaH octaeTcsd OTKPbITbIM, U3-3a Yero B
UUNMHAP NOCTynaeT HEKOHTpONMpyemoe KonnyecTtso rasa. SAFI2
nofaBnsAeT 3axuraHve cpasy nocne BO3HUKHOBEHUS OLUMOKN U
oTknoyaeT Pl-dyHKUMIO HA COOTBETCTBYIOLLEM LIMNTUHAPE.

DIA.NE ocTtaHaBnuBaeT gBuratensb.

[ng yctpaHeHus ownbkm HeOBXOAMMO NPOBEPUTL KnanaH Ha
npeaMeT NOBPEXAEHUSA, MEXaHNYECKOW BNOKMPOBKM UNN Hanm4ms
WMHOPOAHbIX Ten, NPensaTCTBYOWMX 3aKpbITUIO KnanaHa.

Ecnu 3aTpoHyTO Heckonbko Pl-knanaHoB LWWHbI, MICTOYHMKOM
ownbkm siensietcsa He Pl-knanaHd nnn MORIS2, a anektponutaHme
24 B MPM. B aTom cny4yae owwimbka MOXeT Takke BO3HMKaTb B
codeTaHum ¢ A2297. Cm. Takke rmaBsy = HencnpasHocTb Pl-
KnanaHa unv HeucnpasHOCTb NuTaHus MPM.

CoobueHune unnuHgpa: B2820
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11 YcTpaHeHMe HencnpaBHOCTEN B netrne 6e3onacHocTun

Kak u 8 kakoMm HanpassieHuu rnpoxodum remrssi 6ezornacHocmu?

Cwm. Takke rmaBy = lNnaH 3awuTel. MNMeTnsa 6e3onacHOCTU HauMHaeTcd B WKady MHTepderica Mogyns u
nutaetca ot 24 B. [Janee oHa yepes KOHTaKT | ngeT k nogknioyaeMoMy MoAymnto WrHbl Moris Ha cTopoHe
A. Tam oHa 4Yepes KOHTaKT 5 nget Ha nepsbln Moaynb Moris. Moris nepegaeT ee ganblue 4Yepes
ONTUYECKMI NepeKYaTenb, KOTOPbIN akTuBMpyeTcs Safi npu paboTatowiem asuratene (Mnu npu
aBTOMaTu4yecKkon nposepke netnu 6esonacHoctu). Nocne Moris neTnsa Yepes KOHTaKT 5 nget ganee
Yyepes Moayrb CONpshXeHus Ha criegyrowmi mogynb Moris n 1. A4. Ha nocnegHem mogyne Moris Yepes
KOHTaKT 5 NeTnsi NpoxXoauT Ha OKOHEYHbIN MOAYIb, HA KOHTaKT D. 3aech oHa Yepes coeanHNTENbHbIN
kabenb CAN/netnn 6esonacHocTu nonagaeT Ha WwuHy Moris cTopoHbl B, koHTakT D okoHevHoro moaynsi.
3aTem cHoBa Yepes KOHTaKT 5 Ha Moris 1 T. 4. 40 NoAKMYaeMoro Moayns, rae ¢ koHTakTa | no kabento
nonagaer B LWkad ynpaBneHus. 34ech Takke HaxoaaTcsa nocneaoBaTenbHO COeAUHEHHbIE AMOoAbl, Yepe3
KOTOpble BKIHOYaeTCcs pere netnm 6e30nacHOCTU 3aXnraHusl.

ToyHas cxema ykasaHa Ha CXeMe COeANHEHUI YCTaHOBKN; OCOBEHHO 3TO OTHOCUTCA K J624 n J920.

Safi eudHbl 8 DIA.NE nod SYS/Versionen/SAFI, Ho 0gueamernb He 3anyckaemcs u nemisisi
b6e3onacHocmu He rnepekKYaemcsi 8 akmusHoe cocmosiHue npu 3anycke. CoobueHue «Zindung
gestoért» (HeucnpasHocmsb 3axuaaHusi) unu «Zlndung Spannungsversorgung gestérty (3axueaHue: Hem
numaHusi) nocrie KOPoOMKo20 3arlycKa.

CoeauHeHune Moris ¢ neTnen 6e3onacHOCTU HapyLLIEHO UNU Bbilsia U3 cTpos ontonapa Moris unu
BbILWIN U3 CTPOSA KOHTAKTbl MOAYNSA COMNpPsiXKeHWs, NOAKIYaeMoro Moaynsa unm oKoOHe4YHoro
Moayns

¢ Jlokanusauus HeuncrnpasHOro Moayna unm coeanHeHuna Moris:

— CHayvana otcoeauHuTb anektponuTanve 24 B oT wuHel MORIS, 3aTtem cHATb Bce Safi, yctaHoBUB
BMECTO HUX nepemblyku Mexay koHTaktamu 10 (SFTY Loop) n 13 (+24V) rHesg Dsub-25.

— 3aTtem nogcoeanHUTb anekTponuTaHue 24 B n npoBepuTb, akTUBUPYETCS N NeTns
©e3onacHoCTu.
Ecnuv ga, npuunHon siBnseTcs oguH n3 Safi.
Ecnu HeT, nepenTu Kk criegytowemy wary.

— TMpoBepuTb HaNpshkeHUe Ha NoAKNoYaeMbIX MoaynsaxX rpynnbl A v rpynnbl B 1 Ha OKOHEYHbIX
MOAYNSAX rpynnbl A v rpynnbl B unu Ha coeguHuTensHoM kabene Mexay OKOHEeYHbIMU MoayNsiMU
N Ha Krnemmax B Lkadpy uHTepdeiica moayns. Takum ob6pasom MOXKHO Cy3UTb 06r1acTb Nomcka
HEencnpaBHOCTU [0 LWWHbI UK KaBenbHOro coeanHeHus (KOHTaKT «l» 10-KOHTaKTHOro pasbema).

— Ha onpegeneHHon Taknm 06pa3omM NpeanonoXuTenbHO HEUCNPaBHOM LUMHE CHATb CPeaHUi
mMoayrnb Moris n npoBepuTb NPUCYTCTBUE HanpsbkeHns 24 B Ha koHTakTax netnu 6esonacHoctun. B
3aBMCMMOCTM OT TOrO, FAe NOSBUTCSH HanpshkeHne 24 B — cnesa unm cnpaea, — NocrneaoBaTeribHO
onpeaenuTb NPUYNHY HeucnpasBHOCTU. CM. CXemy MoOyren COnpsKeHUs:
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Ecnu Ha KoHTakTe 5 npucyTCTBYET HanpsikeHne 24 B, yCTaHOBUTb MOAY b HA MECTO U NEPENTU K
cnegylowemMy Moayno B HanpaefieHMn KoHLa neTnv 6e3onacHocTu.

Ecnu HanpspkeHne 24 B oTcyTCTBYeET, NEPENTU K CReaytoLleMy MOAYIio B HarnpaBnieHnn Havana netnm
6e3onacHocTu.
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BHumaHve! Bo3moxkHa cuTyaumst, koraa npuyvHon HeCnpaBHOCTU SABMNSIKOTCS NEeNecTKN KOHTaKTOB
NnoaKntoYaeMbliX, OKOHEYHbIX MOAYNEN U MoaySiel CONpsikeHUsl, NO3TOMY UX HeoBXoanMo
BHUMaTENbHO NpoBepUTb. CM. NpMMep 2 Ha PUCYHKE Bbille. B HEM HKHWIA NenecToK KOHTaKTa OTOrHYT
BreBo. Tak1e NnenecTky BrocneacTBUY CTAHOBSTCS NMPUYMHON MIIOXOrO KOHTaKTa, KOTOPbI OYEHb CIIOXKHO
obHapyxuTb. Ecrniv nenecTok KoHTakTa HevcrnpaBeH, HEOGXOAMMO 3aMEHUTb COOTBETCTBYHOLLIMIA
noaKMoYaeMblil MoAyJsb, OKOHEYHBI MOAY b UMM MOAYIb COMPSPKEHNS.

Bbixop netnu 6e3onacHocTu Safi noBpexaeH v He nepekntovaeT neTno 6esonacHocTu. Mouck
HeucnpaBHoro Safi:

e VITak, korga MOXHO C YBEPEHHOCTbIO cKasaTb, YTO NeTns 6e3onacHOCTU HaJEeXHO coeanHeHa Yepes
mMoaynu Moris (cM. BblLLe), HEO6X0AMMO MO oYepean NOACOeANHUTL paHee oTcoeanHeHHble Safi.
Heobxoaumo cneanTb 3a TeM, YToObl Npy nogcoeanHeHun anektTponutaHme 24 B Ha MORIS 6bino
BbIKITHOYEHO.

e 3aTeM CHOBa BKMHOYUTb NUTaHUE WKHBLI Moris 1 3anycTuTb aBTOMaTUYECKYHO NPOBEPKY NETNN
6e3onacHocTn. Ecnu pene netnu 6e3onacHoOCTv 3a)kuraHusl He NPUBOAUTCS B AENCTBUE, T. €. HE
3aropaeTcs 3eeHbll MHOUKATOP UMK CEPAEYHUK perne He BTArMBaETCs, 3Ha4UT, HanaeH
HeucnpaeHbIn Safi.

e Ecnu pene neTtnun 6e3onacHOCTX akTUBMPYeTCs, He0BXOANMO YCTaHOBUTL M NMPOBEPUTL CrieayoLunia
Safi n Tak panee.

12 HeucnpaBHocTb Pl-knanaHa unu HeucnpaBHocTb nutaHus MPM

Leuzamernb ocmaHaenueaemcs ¢ coobweHuem «Port Injection Ventil Fehler beim SchlieBen» (Owubka
KnanaHa pacrpedesieHHO20 8ripbicKa rnpu 3aKpbimuu)

Ecnu 3Tta owmn6kKa Bo3HUKaeT B Pl-knanaHe TONbLKO OAMH pa3, U eCnu nsmepeHHble 3HayeHus «Pl
Ventil Geschlossen Detektion» (O6HapyxeHUs 3akpbiToro coctosiHusa Pl-knanaHa) nocne
NOBTOPHOIO 3anyckKa BbIrnaaAaT

® [IOXOXUNMU U FlpaBD,OI'IOD,O6HbIMI/I (MaKC. OTKITOHEHNE 115), N OTCYTCTBYIOT Cnopagnveckmne rnukun, Kak
BE€pXHUE TaK N HWXHKME, 3TO YKa3blBae€T Ha OAMHOYHOE ABJ1eHNE 3aCTpeBaHUA YaCTuUbl, KOTOpPOEe
ObINTI0 aBTOMATUYECKU YCTpaHEHO MNpu 3anycke.

* NpaBOonoA06HbBIMU, HO C APYTMM CPELHUM 3HAYEHMEM, 3TO yKa3biBaeT Ha HEDONbLUNE U3MEHEHUS B
Pl-knanaHe nnbo B anekTpoHuke Pl-gpariBepa, n cnegyeTt NpoaoriknTb HabnogeHre 3a krnanaHom u
N3MepPEHHBIMM 3HaYeHMAMN. MpUYMHON MOXET ObITb MOMIOMKA MPYXMHbI, 3aCTPEBaHME YacTuULbl UK
cbon anekTpoHukun Pl-gpariBepa.

Ecnu aTa owmbka BO3HMKaeT HEOQHOKPaTHO, HO TOJNIbKO Ha OQHOM U TOM Ke KnanaHe, u
M3MepeHHble 3Ha4YeHUs1 UMetoT NUKKU, NpeBbiwarwme 20 (ana knanaHa Hoerbiger), npuunHomn
AIBNsieTCS HEUCNPaBHOCTb aNeKTPOHUKU Pl-gpanBepa Moris2 atoro knanaHa. MpuynHom Takxke
MOXeT ObITb HeMcrnpaBHOCTbL OOMOTKM UK Kabensa knanaHa. Takme NUKM MoryT HabnogaTbCcA
HeOAHOKpPaTHO, U He Bceraa NPUBOAAT K HeMeAJIeHHOMY OCTaHOBY, NOCKOJIbKY MOTYT ObITb
MeHbLUe 3aJaHHOro npeaena oTkIIoHeHU. PekomeHayeTcs CHavana 3aMeHuTb moaynb Moris, u
ecnu owwunbKa He ncuyesaet, 3ameHnTb Pl-knanaH.

KonTponb TeHaeHuun auarHoctukmn «Geschl. Erkennung I-Grad.» (O6HapyxeHue 3aKkpbITOro
coctosiHuA |-rpaa) Ha HeMcnpaBHOM LUNUHApPeE:

e B GonblMHCTBE Cny4yaes 3HA4YeHUss B HOPManbHOM pexnmMe paboTbl MMEIOT OTKITOHeHWe He Bornee
+20. TonbKo Npu 3anycke n octaHoBe ABuratens (pexum Skipfire, nsmeHeHne NPOJOMKUTENBHOCTYU
OTKpbITMSA Pl 1 T. O.) 3Ha4eHMe Ha HEKOTOPLIX LMIMHAPax n3MeHseTcs bonee Yyem Ha +20.

e Ecnu HabrnogatoTes cnopaguyeckme nukn B HanpaeneHusx + 1 -, npesbiiatowmne +20, 370 MoxeT
yKa3sblBaTb HA HEUCMPABHOCTb ANEKTPOHMKN Moris2, n pekomeHayeTcst 3ameHnTb Moris2. Ecnu 310 He
nomorrno, cneagyet 3amMmeHuUTb Pl-knanaH.

. 3arp;|3HeH|/|;| 1 3acTpsiBlUME YaCTULbl UBMEHSAKT U3MEPEHHbIE 3HAa4YEeHNA B HanpaBneHnun +.
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B cnyvae aBapvuhHoro OCTaHOBa BCE U3MEpPEHHbIE 3HAa4YEeHNsA CMeLlatoTcsa B HanpaBneHun +,
MOCKOJIbKY 3J1EKTPONUTaHne BbIKINO4YaeTCA, 1 OTCYTCTBYET OCTaTOYHOE HanpsaXXeHne ana Close

Detection.

Ecnu owmnbka Bo3HUKaeT B pa3nUYHbIX KnanaHax Ha 04HOW U ToM Xe wuHe Moris, u u3mepeHHble
3HavyeHus «Geschl. Erkennung I-Grad.» (O6HapyxeHue 3akpbiToro coctosiHuaA l-rpan) aBnsioTca B
ocTanbHOM NpaBAoNnoAo0OHbLIMU (MaKe. oTKNoHeHue +20):
e Ecnun ogHOBpEMEHHO Ha HEeCKOMbKUX KranaHax 3Tow LWWHbI B criyyae owmnbku HabnopatTes
OTKITOHEHWST UMK NUKK BenuunHon 6onee +20, n npu atom IMEP nagaet go 0, a Takke nagaet Pmax,
NpUYnHON aBnsieTcs coon anekTponuTaHmsa 185 B WuHBbI.

— WmeeT cmbicn npoBepuUTb NN 3aMeHNUTb NpegoxpaHnteny nutaHna 24 B MPM u cocegHue ¢
MPM pene.

— Pasbem nutaHua 24 B MPM moxeT Takke 6biTb HencnpaeHbiM. B aToM cnyyae ero cnegyet
3amMeHuTb. Ecnu Ha koHTakTax MPM BugHbI criefbl nogropaHus, Heo6xoaMmMo Takke 3aMeHNUTb
MPM.

o Kpome 3TOro, Ha 3TOM LUMHE MOXET Takke BO3HUKHYTb olumnbka «Pl Ventil Strom beim Offnen zu
gering» (Cnuwikom HM3KMIM TOK Pl-knanaHa npu oTkpbITUM). 3TO CONYTCTBYHOLLEE ABMEHNE, MOCKOMbKY
npv HEMCNPaBHOCTU He XBaTano MOLHOCTM Ans nuTaHus Pl.

[MpuMep aKkpaHa: NNoxomn KOHTakT npegoxpanutenst 24 B MPM Bbi3biBaeT yBenuyeHue 1 yMeHblLLeHWEe
HECKOINbKMX U3MEPEHHbIX 3HaYeHUn P, n 3axnraHme Ha HECKOMNbKUX LMMUHAPaX 3TOW LUMHbI
npepbiBaeTcs.
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Ecnu ownbka BO3HUKaeT B pa3fiMyHbIX KnanaHax gBuraTens B Lenom, crnegyeT y4ecTb
BEPOSATHOCTbL 00l e NPpobremMbl UIN NIIOXOro KOHTaKTa B uenu nutaHua 24 B mogynen MPM un
nokanusoBaTb BO3MOXHble HEUCNPABHOCTMU.

[suezamernb ocmaHasnueaemcsi ¢ coobweHuem «Ziindung Spannungsversorgung
Fehler» (HeucrnpasHocmb numaHusi 3aku2aHusi)

Ecnu npu aTom ogHoBpemeHHO nosiensietca coobuieHne «Port Injection Ventil Fehler beim

Schlielen» (Owmnbka knanaHa pacnpegeneHHoro Brnpbicka npu 3akpbitum) nnm «PIl Ventil Strom beim
Offnen zu gering» (CRVLLKOM HU3KMIA TOK Pl-knanaHa npu oTKpbITMKM), CM. ONUCaHHYIO Bbllle Npoueaypy,
NMOCKOIbKY NPUYNHON SBMAETCS HencnpaBHOCTb NuTaHua MPM. Ecnn nosiBnseTcst Tonbko coobLieHne
«Zundung Spannungsversorgung Fehler» (HencnpaBHOCTb NUTaHWUS 3aXKNraHWUst), CM. yCTpaHeHne
HeucnpasHocTen MPM.

Safi u HanpsixeHus1 3axkuzaHus omobpaxaromcesi 8 Diane, HO 0gueamernb He 3arnycKkaemcs, MOCKOIbKY He
OMKpPbIBaOMCS KranaHbl pacrpedernieHHO20 8rpbIcKa

Ecnu 3atpoHyTbl Bce Pl-knanaHbl, 1 HEOOX0AMMO U3MEPUTb HaMNpPsXKeHNe 3axuraHus, Ho Pl-knanaHbl He
OTKPbIBAIOTCS, U, B COOTBETCTBUM C TEHAEHUMEN ANArHOCTUKMN, MPOAOIIKUTENBHOCTb OTKPbITUS Pl
ocTaeTcs paBHon 0°, 3HauuT, oTcyTcTBYeT 3anpoc B Diane. Cnenyet nepesanyctuTb Diane u Safi n
onpegenuTb nNpuynHy B Diane. Yalle Bcero npuunHon siBnsieTcst HenpasunbHoe o6HoBneHne MO nnn
owmnbka moayns B Diane, unu HencnpaBHOCTbL B CUCTEME PEryNMPOBaHNSA NOAaYM rasa unm B cucteme
n3MepeHns AaBreHvs rasa.
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2 KnarnaHa Ha 00HoOM u mowm e Safi He omkpbiearom Pl, Ho ece ocmarbHbie Pl-knanaHebl pabomarom
HOPMasIbHO

Boeixogbl Safi noBpexaeHbl (BCNeAcTBMNe ropsyert 3ameHbl U T. N.) U He ynpasnsioT Pl-knanaHamu.
Cnepyet 3ameHuTb Safi.

13 YcTpaHeHue HeuncnpaBHocTen WnHbI CAN

B cny4ae nnoxoro KOHTakTa pasnmnyHbIX KOMMNOHEHTOB LWKWHbI Moris MOryT Takke BO3HUKaTb OLUMOKM
wrHbl CAN. MapwpyT wnHbl CAN NOXox Ha MapLipyT neTny 6e3o0nacHOCT U NPOXOAUT MO TEM Xe
kabensim un pazbemam. /13-3a 3TOro MoryT BO3HMKaTb MNOXOXME NPOGrembl C NAOXMM KOHTaKToM. [pu
CMULLKOM BbICOKOW TemnepaTtype B COeQUHUTENbHOM kabene MoXeT NPOM30NTH KOPOTKOE 3aMblkaHue
MeXay 3KpaHOM U NPpoBOAHWMKOM LWKHbI CAN 1nun 3amblikaHne NPOBOAHUKOB MeXAy COBOW.

[TodcoeduHeHO nu npasuibHOe OKOHEYHOe corpomusrieHue?

e C 060ounx koHUoB WKnHbl CAN gomkHbI 6bITb NOACOEANHEHBI OKOHEYHbIE COMPOTMBIIEHNA HOMUHANOM
120 Om.

— OkoHeu4Hoe conpoTuBrieHne gosiKHO ObITb BKIMIOYEHO B yane CAN.

— C ppyroro koHua mexay koHTaktamm CAN Low n CAN High gomkeH 6bITb BKIMHOUYEH NMPOBOSTOYHbIN
pe3ncTop HomuHanom 120 Owm.

o ConpoTtuereHue, namepeHHoe mexay koHtaktamm CAN Low n CAN High B BbIknto4YeHHOM
COCTOSIHWM, OMKHO PaBHATLCA OOLLEMY CONPOTUBIIEHUIO ABYX BKIHOYEHHbIX NapannesnbHo
pe3nctopoB HoMuHanamm 120 Om n gosmkHo coctaenaTb 60 Om.

Ha cucmemHom akpaHe (Sys) e Diane eudHbI He ece Safi

Ncxoasa s oToGparkaembix Safi 1 conyTCTBYIOLMX COOBLLEHNUI MOXHO OnpeaennTb MecTo
HEeWCnpaBHOCTU B COEANHEHUSX.

Ocuyunnoepamma 8blenisioum HopMasibHO?

Moacoeanuntb 2 nameputenbHbix wyna K CANH n CANL Ha KOHLE WMHbI HA OKOHEYHOM PEe3NCTOopE.
MpoBepuTtb, Nexut nu HanpshkeHne Ha CANH B npegenax ot 2,5 B go npubn. 4 B, a HanpsbkeHne Ha
CANL B npegenax o1 2,5 B go npu6n. 1 B. ina namepeHns 3axvmol ocuunnorpada Heobxogumo
noacoeanHuTb K koHTakTy Gnd wuHel CAN.

14 KoaupoBKa UMNUHApPOB

8 umnuHapos KoaupoBaHue (12 umnuHgpos KogupoBaHune
Psap Moaynb DEC |HEX Moaynb DEC HEX
UUINUHG
poB
Pan MpucoeanHUTENbHBIN 0 0 MpucoeanHnTeneHbIi Mogynb A |0 0
umnuHg (mogyne A
pos A Mopaynb cBsiam 1 0 0 Mopaynb cBasm 1 0 0
Mopaynb cBA3u 2 3 3 Mogaynb cBA3u 2 3 3
Mopaynb cBsa3u 3 2 2 OKoHeuHbIN Mogynb A 0
OkoHeYHbIn mogynb A 1 1
Pan MpucoegnHnTenbHbIN MOayb B |1 1
LuununHA, Moaynb ceasm 1 6 6
pos B
Mogaynb cBA3u 2 5 5
OkoHeuHbI Moaynb B 0 0
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16 umnuHapos KoanpoBaHue |20 umnuHgpos KoaonpoBaHue
Pap Mopaynb DEC |HEX Moaynb DEC HEX
UWUINUHA,
poB
Psapn [NpucoeanHUTENbHbLIN 0 0 MpucoeanHnTeneHbIi Moaynb A |0 0
umnuHg (moaynbe A
PoB A Moaynb casian 1 0 0 Moaynb cBa3u 1 0 0
Mopaynb cBsA3n 2 3 3 Mogaynb cBaA3u 2 3 3
Mopaynb cBsa3mn 3 2 2 Mopaynb cBsA3mn 3 2 2
OkoHe4HbIn mogynb A 1 1 Mogaynb cBa3u 4 1 1
OkKoHeuHbIN Mogynb A 4 4
Psapn [NpucoeanHUTENbHbLIN 4 4 MpucoeanHuTenbHbIN MOAYb B |5 5
umMnuug (moaynb B
PoB B  IMopaynb casian 1 5 5 Mopaynb cBa3m 1 4 4
Mopaynb cBsA3u 2 4 4 Mopaynb cBsA3mn 2 7 7
Mopaynb cBs3u 3 7 7 Mogaynb cBa3u 3 2 2
OkoHeuHbIn mogynb B 2 2 Mogaynb cBA3u 4 9 9
OkoHeYHbIn mogynb B 8 8
MpousBoacTBeHHbIN pAg 6-MD |KogupoBaHue |[MpousBoacTBeHHbIN psag 6-MD |[KogupoBaHue
12 unn. 16 uunn.
Pan Moaynb DEC |HEX Moaynb DEC HEX
UMNUHA
poB
Pan [NpucoeanHUTENbLHBLIN 0 0 MpucoeanHuTenbHbIi Moaynb A |0 0
umnuHg (moayne A
PoB A Moaynb casian 1 0 0 Mopaynb cBs3m 1 0 0
Mopaynb cBsA3n 2 3 3 Mogaynb cBaA3u 2 3 3
OxkoHeyHbin mogyns A |0 0 Mogynb cBsA3un 3 2 2
OkoHeYHbIn mogynb A 1 1
Psapn [NpucoeanHUTENbLHLIN 1 1 MpucoeanHnTenbHbIM MOAYNL B |4 4
umnuHg (moayne B
PoB B Moaynb casian 1 6 6 Mopaynb cBs3m 1 5 5
Mogaynb cBsA3u 2 5 5 Mogynb cBsA3m 2 4 4
OkoHeuHbIn mogynb B 0 0 Mopgynb cBsA3mn 3 7 7
OkoHeuHbIn moaynb B 2 2
24 ynnuHgpa, pag A KogupoBaHue |24 umnuuHgpa, psag B KogupoBaHue
Pag Mopaynb DEC HEX Pan Moaynb DEC HEX
UUNUHG UMNnHA,
poB poB
Psapn MpuncoeanHNTENBLHBIN 0 0 Pan MpucoeanHNTENbHBLIN 4 4
uMnunug (mMmogynb A umnmHg (moaynbs B
PoB A-A IMopynib cBsian 1 0 0 PoB B-A |Moaynb casian 1 7 7
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Mopaynb cBsa3u 2 3 3 Mogaynb cBsa3u 2 2 2
OkoHeuHbIn mogynb A |0 0 OkoHeYHbIn Mmogyns B |8 8
Pag OkoHeuHbIn Mogynb B |2 2 Psag OkoHeuHbIn mogynb A |1 1
UMIMHA {\Mopaynb cessm 1 1 1 UMIMHLO \Mopynb ceasu 1 8 8
pos A-B pos B-B
Mopaynb cBs3mn 2 4 4 Moaynb cBsA3mn 2 11 B
MpncoeanHNTENbHBLIN 5 5 MpucoeanHNTENbHBIN 10 A
mMoayne B mMoaynb A
MpousBoacTBeHHbIN psaa 9 20 |KogupoBaHue |([MpousBoacTBeHHbIN psag 9 20 |KogupoBaHue
uun.-pag A uun.-psag b
Pap Mopynb DEC HEX |Psag Moaynb DEC HEX
UUINHEG, UUNNHA,
poB poB
Pan MpucoeanHUTENbHbIN 0 0 Psan MpucoeanHUTENbHbIN 5 5
umnuHg (Moayrnb A uunuHg, (mogyne B
poB A-A Mogaynb cBsi3m 1 0 0 pos B-A Mogaynb cBsiam 1 4 4
Mopaynb cBsA3u 2 3 3 Mogaynb cBa3u 2 7 7
OkoHeuHbIn mogynb A |0 0 OkoHeYHbIn Mmogynb B |2 2
Pan OkoHeuHbIn MOgynb B |2 2 Pan OxkoHeuHbIn mogyns A |0 0
UMIMHA '\ Mopaynb cessm 1 1 1 UMIMHL \Mopynb ceasu 1 9 9
pos A-B z pos B-B -
MpuncoeanHNTENbHBLIN 4 4 MpucoeanHNTENbLHBIN 8 8
mMoaynb B mMoaynb A

15 PacnpepneneHme BBoAOB/BbIBOAOB

15.1 Moaynb 3aXxuraHus
25-nontocHoe coeanHeHune Sub-D ona SAFI:

KoHTak O603H. OnucaHue

T

1 HS2 N3mepuTenbHbIn curHan BbICOKOro HanpsXXeHUs OT NpaBou KaTyLUKM
3aXuraHus

2 HS1 M3mepuTenbHbI CUHaMN BLICOKOrO HanpsXXeHst OT NEBOW KaTyLLUKW 3aXuraHus

3 STROM OnopHoe 3HayeHne Toka UCKpbl B MOCNeQHen cTagumn 3axkuraHusi criesa u
cnpaea

4 ZZP L Tpurrep — 3anyckatwLun cnurHan — Angd nocregHen cTagum 3axuraHus cnesa

5 CODE 4 TpeTtun 6ut kogmposku SAFI onsa onpegeneHus nosnumm

6 CODE 1 MepBbin 6UT Koamposku SAFI onsa onpeaeneHns No3nLmmn

7 CODE 2 BTopow 6uTt koguposku SAFI ans onpeaenexHust nosnumnm

8 CAN-Low CAN-Low

9 CAN-High CAN-High

10 BbIKIJ1. ABapumnHoe OTKIYEeHME / NpegoXpaHUTENbHBIN KOHTYP

11 CAM KomBuHMpoBaHHbIN curHan gaTyvka Ha pacnpeaBane

12 GND 3aszemneHune

13 +24 B HanpsbkeHne nutaHusa ans SAFI

CospaHo: Kecht S.
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KoHTak O603H. OnucaHue

T

14 PIR KoHTponbHbIn curHan Port Injection cnpaea

15 PCIR KOHTpOMbHbIN CUrHan ra3oBoro knanaHa gopkamepbl crnpasa
16 ZZP R Tpurrep ans nocnegHen ctaguy 3axunraHus crnpasa

17 RM1 OOpaTHbI cUrHan Toka nocrieqHen ctagum 3axkuraHusi

18 PCIL KOHTpOmbHLIN cUrHan ra3oBoro KnanaHa dopkamepbl cnesa
19 CODE 8 YeTBepTbii 6UT KognpoBku SAFI ana onpegeneHus nosmumm
20 RM2 OGpaTHbI cUrHan NONAsiPHOCTK NOCNEeAHEN CTaAuUM 3aXKUraHNs
21 CAN-GND CAN-GND

22 PIRMR Port Injection / O6paTHbIi curHan PCIl cnpaBsa

23 TRIGGER Cuvrnan ot 3y64aTtoro BeHua

24 PIRM L Port Injection / O6paTHbIi curHan PCl cnesa

25 PIL KoHTponbHbIn curHan Port Injection cnpaea

CoeanHernne7W2 Sub-D gns M-kaTywku:

KoHTtak OG6O3H. OnucaHue

T

A1 185 B HanpsikeHne 185 B ana M-kaTyLwku

A2 IGBT Pabo4unin KOHTaKT KOHEeYHOW CTaauu

1 HV Sensor out |Bbixog M3MepuTENbHOrO CUrHana BbICOKOro HanpshKeHus
2 Isec OTBETHbIV CUrHan Ans Toka

3 GND 3azemneHune

4 +24 B [MnTaHne cUCT. N3MEPEHUSI BLICOKOTO HamnpsiKeHns

5 n.c. He 3aHAT

15.2 Moaynb (noaknioYeHUs1) nUTaHus
5-nontocHbI wiTekep MIL gna 185 B-nutanna MORIS:

KoHTtak OG6O3H. OnucaHue

T

A +185B HanpsikeHne 185 B ans koHeyHbix ctaauii MORIS

B GND GROUND ans HanpsixeHust 185 B

C SC-A, SC-B 3awmTHbIN KOHTaKT paga A unu B ana MPM (GND-noteHuman)
D GND GROUND pgns HanpsixkeHus 185 B

E +185B HanpsikeHune 185 B anga koHeuHbix ctagmii MORIS

10-nontocHbIn WiTekep MIL gnsa 24 B-nutaHus, curHanbHbIX NnHUA U WinHel CAN:

KoHTak OG6GO3H. OnucaHue

T

A +24 B HanpsikeHne ansa koHeuvHbix ctagui n SAFI
B GND 24 B Ground

C n.c. He 3aHAT

D CAM Curnan CAM/RESET ot SPA24

CospaHo: Kecht S.
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KoHTak O603H. OnucaHue

T

E TRIGGER CurHan TRIGGER ot SPA24

F CAN-LOW JInHng Huskoro ypoBHss CAN-LLKHBI

G CAN-HIGH JInHng Beicokoro yposHs CAN-LIMHBI

H CAN-GND JInina GROUND CAN-LmnHbI

| SAFETY LOOP |KoHTyp 6e3onacHocT MORIS c 3awmtHbIMy koHTakTamu SAFI
J n.c. He 3aHAT

15.3 OKOHe4YHbIN MOoAaynb
4-nontocHbin Wwitekep MIL gns coeanHntensHoro kabens CAN-BUS un Safety Loop:

KoHTtak OG6O3H. OnucaHue

T

A CAN-LOW JInHnsa Huskoro ypoBHSA CAN-LUNHBI

B CAN-HIGH JInHus Bbicokoro ypoBHss CAN-LLNHBI

C CAN-GND JInnna GROUND CAN-LWnHbI

D SAFETY LOOP |KoHTyp 6e3onacHocT MORIS c 3awmtHbIMK koHTakTamu SAFI

16 Revisionsvermerk

Mopsaok nsmeHeHUn

MHpek |Oata OnucaHue/uTorn UameHeHumn AkcnepTa

c lposepun

5 11.04.2019 |GE durch INNIO ersetzt / GE replaced by INNIO Opoku
Pichler R.

4 28.09.2018 [Fehlersuche bzgl. Ziindung Sicherheitsschleife, Pl, MPM und |Gyurko M.
CAN Bus hinzugefligt / Troubleshooting regarding ignition Kopecek H.
safety loop, PI, MPM and CAN Bus added

3 31.01.2018 |Strukturelle Anpassungen / Structural adaptions Gyurko M. / Kraus
Port Injection Informationen hinzugeftigt / Port Injection
informations added Kopecek H.

2 27.06.2014 |Uberarbeitung / revision Boxleitner

Fréhlich

1 28.05.2010 |Umstellung auf CMS / Change to Content Management Schartner

System Pichler

ersetzt / replaced Index: -
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