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2 O6nacTtb AencTBUA PYKOBOACTBO NO (hyHKLMOHANbLHOW 6e30MacHOCTH
nspenus

Hactosiwee PykoBoacTBo no pyHKLMOHaNbHOM 6e30nacHOCTM U3genus Ansa gaTymka KOHTpons
koneb6aHu Tuna HE205 npumeHmumo ang BapuaHtoB ucnonHenna HE205.00, HE205.01 u
HE205.02 c Bepcuen gatyunka 2.0

PyHKUMOHANbHbIE BO3MOXHOCTW BapMaHTOB UCMOMHEHNS WOEHTUYHbI. BapuaHTbl ncnonHeHus
HE205.02 n HE205.01 Takke nmetoT cepTudmkatbl 1 MapKMPOBKY, paspeLuatoLine npuMeHeHne
BO B3pbIBOOMNACHON cpese.

3 O6nacTtb NnpuMeHeHUs

[atyuk koHTponsa konedaHun Tuna HE205 npegHasHayeH ansg N3MepeHnst U KOHTPons
abcontoTHOM BUbpaLuumn NOALUMHUKOB Ha MallMHaX B COOTBETCTBUM co cTaHaapTom DIN ISO
10816. B kavecTBe namepssiemMon BENUUNHbLI NCNONb3yeTcs ahPEKTUBHOE 3HAYEHNE CKOPOCTHU
UK yCKOpEeHns KonebaHui.

OueHka amnnuTyabl konebaHui ocyLLECTBSAETCS N0 ABYM HE3aBUCUMbBIM KaHanam.
lMpeBbleHne HacTpaMBaeMoro nNpeaenbHOro 3HaYeHns KonebaHui cMrHanManpyeTcs Yyepes
NnonynpoBOAHMKOBbIE NepeknoyaTenu. ATU NepeknyaTeny MoXHO NCNOoMNbL30BaTh A1
reHepupoBaHus NpeaBapuTensHOro n OCHOBHOro curHanos Tpesorn. Kpome Toro, Tun HE205
MMeEeT aHanoroBbI TOKOBbLIN Bbixod. OH obecneynBaeT NOCTOAHHbIN TOK 4—20 MA,
NponopLMOHanbHbIN BENNYMHE KonebaHui.

Mpu onpegeneHnn pyHKUMKM Be30nacHOCTH, C UCMONb30BaHUEM XapaKTEPUCTUK
yHKLMOHaNbHOM 6e30MacHOCTH, Yka3aHHbIX B pa3gerne 5, 6binn yy4TeHbl NonynpoBOAHMKOBbIE
nepekmnoyaTenm n TOKOBbIV BbIXOA.
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SIL
HFT
SFF
CCF
PFDavg
PFH
FMEDA
Asd

Asd

Add

Asd
DCs
DCb
FIT
MTBF
MTTF
MTTR
CAT

Ucnonb3yemble COKpaLleHUs

Safety Integrity Level

Hardware Fault Tolerance

Safe Failure Fraction

Common Cause Failures

Average Probability of dangerous Failure on Demand
Probability of a dangerous Failure per Hour

Failure Mode, Effects and Diagnostics Analysis

Rate for safe detected failure

Rate for safe detected failure

Rate for safe detected failure

Rate for safe detected failure

Diagnostics Coverage of safe failures; DC, = Ayq/(Asq + Asy)
Diagnostics Coverage of dangerous failures; DCp = Agq/(Aqq + Aqu)
Failure In Time; 1 FIT = 1 failure/10h

Mean Time Between Failure

Mean Time Between Failure

Mean Time Between Failure

Category according to EN ISO 13849-1:2023

Tabn. 1: crnonb3yemblie cokpaweHusi

B OOKYMEeHTE TakKe UCNOJIb3YTCA COKpalleHUA 1 TepMUHbI, onpeaeneHHble B CTaHgapTe IEC

61508-4.

CooTBeTCTBYyHOLME HOPMATUBHbIE JOKYMEHTbI

IEC 61508 Functional safety of electrical/electronic/programmable electronic safety-related sys-

tems. (IEC 61508:2010)

ISO 13849-1 Safety of machinery - Safety-related parts of control systems - Part 1: General
principles for design (ISO 13849-1:2023); German version EN ISO 13849-1:2023
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6 Tpe6GoBaHus 6e3onacHoCcTU
YpoBeHb (hpyHKUMOHaNbHON = Pexum paboTbl C HU3KOWM
6e3onacHocTH 4acTOTOM 3anpocoB
SIL PFDavg
4 2105 ... <104
3 210 ... <103
2 2103 ... <102
1 2102 ... <10

Pexxum paboThbl C BbICOKOM
4acToOTOM 3anpocoB

PFH
2109 ... <108
2108 ... <107
2107 ... <10®
2106 ... <10°

Tabn. 2: [Nopozosbie 3Ha4eHUs omka3sa 0ns hyHKyuu besonacHocmu 8 3agucumMocmu om

knacca SIL
(IEC 61508-1, 7.6.2)

Honsa 6e3onacHbIX OTKa30yCcTOMYMBOCTb annapaTHOM YacTu Ansi 3NeMeHTOB
OTKa3oB cuctembl 6e3onacHocTtu Tna B (IEC 61508-2, nyHkT 7.4.3)
SFF HFT=0 HFT =1 HFT =2
<60 % He paspeLleHo SIL1 SIL2
60 % ... <90 % SIL1 SIL2 SIL3
90 % ... <99 % SIL2 SIL3 SiL4
299 % SIL3 SiL4 -

Tabn. 3: Omkasoycmoliyugocms annapamHol yacmu 6 3agucumocmu om 0osiu 6e30nacHbIX

omkasos

Jatuyunk koHTpons konedaHun Tuna HE205 pa3paboTtaH B COOTBETCTBUM cO cTaHaapTom IEC
61508. Jatuyuk pa3paboTaH Kak cuctema C «BbICOKOWM YacToTon 3anpocoBy (High Demand Sys-
tem). OH cooTBeTCTBYeT apxuTekType 1001 ¢ anarHocTnyeckum nokpbitrem 6onee 90 %.
[varHocTrKka BbINOMHAETCS NOCTOSIHHO U aBTOMAaTMYeCKM Kak BO BpeMs paboThbl, Tak 1 B chase
3anycka gatyuka. [Jatuuk obecneunBaet gonto 6e3onacHbix oTka3oB (Safe Failure Fraction) B
npegenax oT 90 % 10 < 99 %, 4To COOTBETCTBYET CEHCOPHOMN CUCTEME YPOBHSA SIL2.
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7.1

7.2

lMpoekTupoBaHue

®dyHKUMM Be3onacHOCTH

Cuctema BknovaeT B cebsi Tpu doyHKUMM 6e30nacHOCTM.

1.

Ecnu nsmepeHHoe 3HadeHue konebaHuin npeBbilaeT yCTaHOBMNEHHbIA NOpOr Ans
npeaBapuUTeNbHOrO CUrHana TPeBor Jonblue, YeM 3adaHHas 3agepxKka,
fecnoTeHumManbHbIN NONYNPOBOAHUKOBBIN NEpeKoYaTens NpeaBapuTENbLHOro curHana
TpeBoru (KoHTakTbl Pin 5 n Pin 6) pa3mblkaeTcs.

Ecnu nsmepeHHoe 3HadeHue konebaHmin npeBbilaeT yCTaHOBNEHHbIA NOpOr Ans
OCHOBHOTO CuUrHana TpeBoru Jorblle, YeM 3agaHHas 3agepkka, 6ecnoTeHumanbHbIN
NnonynpoBOAHMKOBLINA NepeKoYaTenb OCHOBHOMO CUrHana TpeBoru (KoHTakTbl Pin 7 n Pin
8) pasmbikaeTcs.

AHanoroBbIVi TOKOBbIN BbIXO OTOOpaXaeT n3MepeHHoe 3HayeHne konebaHun B
AvanasoHe ot 4 go 20 mMA.

Mpu aTOM n3mepsemoe 3HayeHne konebaHmin cooTBeTCcTBYET NMMBO CKOPOCTM KonebaHun,
nnbo yckopeHuto konebaHun — B 3aBUCUMOCTU OT UCMOMNHEHUS AaTyMKa.

NMPUMEYAHUWE

Ecnu TokoBbIV BbIxoA npeBbiwaeT 20 MA, cnegytollee B Lenn ynpaensioLliee yCTpoOUCTBO
OOIMKHO UHMLMUPOBATL OTKITHOYEHNE.

Be3onacHbin pexum (Fail Safe State)

B cnyyae obHapyXeHNs1 HEUCNPABHOCTM, KOTOPYH AaT4MK HE MOXET YCTPaHUTb
aBTOMaTU4YeCKn, OH nepexoanT B 6esonacHbin pexum (Fail Safe State). besonacHbi pexnm
MOXXHO pacro3HaTb Mo 04HOBPEMEHHOMY NPOSIBIIEHMIO CNEAYIOLLMX TPEX NPU3HAKOB:

Bce nHamkaTopbl COCTOAHMSA BKIMOYEHbI (KPACHBIN, XENTbIN, 3eNeHbIN).

KoHTakTbl BCEX nonynpoBoOAHUKOBbLIX BbIKNtovaTenemn Pa30MKHYTbI (KaK B COCTOSIHUM Oe3
Hanps>XeHna nnm npu HeVICI'IpaBHOCTI/I).

AHanorosbI TOKOBbIN Bbixo BbiaaeT 0 MA.
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7.3

Koabl coOGbITUM M ounbokK

B 6e3onacHOM pexnmMe YeTbipe Kpyra MHOUKaTopoB OTOOpaxatoT YeTblipe nocnegHux
BO3HMKLLMX KOJa cOObITUM N OLLMOOK.

Koabl co6bITUA M OLLNOOK —

OO6bIYHbIN BUA MHAWMKATOPOB Npu

nocneaoBaTesibHOCTb oTOOpaxeHMn KoAoB COObLITMIA M OLIMBOK
°
#1 #3 9 o
Goo )
#2 #4
o ]

(#1 — HoBbIN KOA, #4 — caMbIl CTapbIv Koa)
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7.4

7.5

YacTtble Koabl COObITUN U OLLMOOK

Kogpbl cobbiTuii 1 oumnbok oTobpaxatoTcsa Ha Kpyre MHOMKaTOpPOB B BUAE ABOUYHOMO koda. Ha
Kpyre MHOMKaTopoB C ncnonb3osaHueM undp ot 0 o 7 NnpeacTaBneH BOCbMU3HAYHbIN
OBOMWYHbIN KoA. Ecnu kakas-nubo uudpa Ha Kpyre MHOUMKaToOpoB CBETUTCS, 3TO COOTBETCTBYET
asoundHon 1. Ecnu undppa Ha Kpyre MHANKAaTOPOB He CBETUTCH, 3TO COOTBETCTBYET ABonYHON 0.
Hwxe ang HarnagHoOCTM NpuBeaeHbl YeTbipe Haubonee pacnpocTpaHeHHbIX Kofga CoObITUIA K
OLUMBOK.

Kpyr MHankaTopsl
mHaukatopo | Koabl CoObiTne/OWwmnbKa
B 7/6(5|4(3(2|1|0

0x00 0(0]|0|0|0|0|0]|O0 | Ha4yanbHOe 3Ha4YeHNE

0x01 0({0|0|0|0|0 |0 |1] YcnewHbn anyck

(o]
o
o Ox3E olol1l1l1111110 HanpspkeHne nuTaHus BbIXOAWT 3@ pamKu
) cneumdukaumm
%
o

0x46 ol1lololol1l1l0 O6paTHoe n3amepeHne aHanoroBoro
BbIXO4a BHe Jornycka

%

Mepbl Mo yCTpaHEeHUI0 HEMCNPaBHOCTEN, a Takke MOJHbIV NepeyeHb KOAoB OLINMGOK NpuBeaeHbI
hanee.

Bbixog u3 6e3onacHoro pexuma

YT06bI BEPHYTb AATYMK B HOPMaribHbIA pabounii pexxum, Heob6xoaAMMO BbINOMHUTL Nepe3anyck
nutanust (Powercycle). [Ins 3Toro gaTyuk AomKeH bbiTb 06eCTOYEH HE MEHEE YeM Ha
1 cekyHay.
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7.6 Tabnuua KkoaoB cobbITUI 1 OWMOOK
[na kaxxaon owmnbKkM AONOMHUTENBHOW PEKOMEHOYEMOM Mepor ABNAETCH nepesanyck NMTaHus.

Kpyr niankaropos OnucaHue KogoB COObLITUN U

7|6|5|4|3|2]|1]0 |Ownbok

Cnoco6 ycTpaHeHusA

0[{0|0|0 0|0 ]|O0]O0 | HayanbHOe 3Ha4YeHne

0/0|0|{0|0|0|0]|1| YcnewHbinn 3anyck

HanpshkeHne nutaHus BbIXoauT 3a
pamMku cneuundunkauum

BHyTpeHHee HanpskeHne
BbIXOAUT 3a pamMKu cneuundukamm

BHyTpeHHee HanpsikeHune
BbIXOOUT 3a paMkun cneumdukaumm MpoBEpUTb HaNpsKeHNe

nuTaHns

olol1lol1lol1]o M3mepeHune 1 BHyTpeHHero

HaNpsPKeHUs He yaanochb
olol1lol1lol1]1 M3amepeHune 2 BHYTPEHHErO

HanpsXeHUs He yaanochb
olol1lol1l41l0lo M3amepeHune 3 BHYTPEHHErO

HanpsXeHUs He yaanochb
AHanoroBbIf BbiXoA
ol1lololol1l110 O6paTtHoe namepeHune

aHarnoroBoro BbiIxo4a BHe Jornycka

He ynanochk BbINOMHUTL MpoBepuTL KOHTaKTbI
0O[{0(1]0|1]1|1]1 | n3aMepeHne KOHTPOSISI aHANOroBOro

BbIXx0A4a

BecnoTteHuuanbHble NONYNPOBOAHUKOBBIE BbIKIO4aTenu /| KOAMPYOLWUNA

nepekniovartenb
He yoanocb BbINONHUTL
N3MepeHne KOHTPoNs
0|/0|1]{1]{0]|0]|0]|O0 | 6ecnoteHumanbHbIX [MpoBepuTb KOHTaKTbI
NonynpoBOAHUKOBbIX
BblKMo4aTenen
Koaupytowmn nepekntoyartens MposepuTb -
ojojo|jOo(1j0}|1]1 KOLMPYOLLMIA
HeuncnpaBeH
nepeknyartenb

10
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7.7

7.8

Temnepatypa

TemnepaTypa BbIXOAMT 3a paMku
cneundguKauum MpoBepnTb
Temneparypy

o|of1{1(111]0/|0

M3mepeHure 1 Temnepatypbl He

0|0|1]0|1]1]0]1 yAanock OKpy>atoLuet cpeabl 1
n3MepuTenbLHON
olol1lol1l4111]0 M3mepeHune 2 Temnepatypbl He rOJTOBKM
yaanocb

0O(0[1]1(1]0]|0/|1]| Owwnbka npu coxpaHeHNn AaHHbIX | Hukakmx oencTemn

npeanpuHMmaTh He
01011 1)0|1]0 |Ownbkanpn coxpaHeHU AaHHBIX | tpeByeTcs

Mo Bcem apyrum kogam owmbokK, noxanymncra, obpallantech K NpoOM3BOAUTENIO.

KoHdurypauus 6e3onacHoro pexuma (Safe State)

OnepaTop MOXEeT NepeBecTn JaTYNK B PEXUM KOHUrypauum, kak onncaHo B pyKOBOACTBE MO
akcnnyaTaumu. [Jatyunk, HaxXoOsLWNNCS B pEXMME KOHUrypauum, He MOXeT cYnTaTbes
BesonacHbIM. ToMnbKO Nocne coxpaHeHns KoHdurypauum 1 nepexofa gatynka B HopMarnbHbIv
pexum paboTbl PyHKLMM 6GE30MacHOCTN akTUBUPYIOTCS B COOTBETCTBUM CO crneundmrkaumnen.
NamepuTenbHbIN curHan CTaHOBUTCS OEeNCTBUTENbHBIM M COOTBETCTBYHOLLMM TpeOOoBaHNAM K
dyHKLMN 6e30nacHOCTM TOMbKO Nocne Bbixoda U3 6e3onacHoro pexvmMa KoHdburypauumn.

OnucaHue KaTeropmm oTKkasos

[nsa oueHkn noBefeHNs gaTymka KOHTpONA konebaHui npu oTKasax Obinn pacCMOTpPEHbDbI
cnepgytouimne onpegeneHna OTka3oB yCTpOIZCTBaZ

- BesonacHbin pexunm (Fail Safe State)
Mpy BO3HWKHOBEHWM COCTOSHMSA OLIMOKKN YCTPOWUCTBO pearnpyeT nepexoom B
©e3sonacHbivi pexxum (Fail Safe State)

- BesonacHbin oTkas (Safe Failure, Asd + Asu)
BesonacHbIn 0TKa3 (S) umeeT MecTo, kKorga nsmeputenbHas cuctema 6e3 3anpoca co
CTOPOHbI MpoLecca nepexoaunTt B onpegeneHHoe 6e3onacHoe COCTOSTHUE UMK B PEXUM
HeuncnpaBHOCTH.

- OnacHbin oTkas (Dangerous Failure, Add + Adu)
OnacHbin oTkas (D) nmeeT mecTo, Korga namepuTtenbHas cucteMa nepexoanT B onacHoe
unun HepabotocnocobHoe COCTOsIHUE.

- OGHapyXeHHbI onacHbIn 0Tka3 (Dangerous Detected Failure, Add)
OGHapyXeHHbI ONacHbIM 0TKa3 MMeeT MecTo, Korga npu 3anpoce Co CTOPOHbLI Npouecca
n3MepuTenbHasa cuctema nepexoauT B onpedeneHHoe 6e3onacHoe COCTOsIHNE Unn B
PEXUM HEeUCrpaBHOCTH.

- HeobHapyxeHHbI onacHbli oTka3 (Dangerous Undetected Failure, Adu):
HeobHapyeHHbIl onacHbI 0Tka3 MMeeT MeCTO, KOoraa npu 3anpoce Co CTOPOHbI
npouecca usMepuTenbHas cnuctema He nepexoauT HY B onpedeneHHoe 6e3onacHoe
COCTOSIHME, HN B PEXUM HEUCTPaBHOCTM.

- OnpepeneHune pexnma HencnpaeBHocTu (Stérmodus):

Pexvm HencnpaBHOCTU COOTBETCTBYET COCTOSIHUIO TPEBOTM NMOSYNPOBOAHUKOBBIX
nepeksnoyaTenen.

11
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8 UckniovyeHust HencnpaBHoCcTEN

1. MHoronontocHoe WTekepHoe coeanHeHne BbiIbpaHo B cooTBeTCTBUM C ISO 13849-2
(Tabnuua D.7), 4TobBbl MCKNIOYUTE BO3MOXHOCTb KOPOTKOTO 3aMbIKaHUS Mexay NobbiMu
ABYMSI COCEQHNMMW KOHTakTaMm pasbema.

12
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9 0O630p chep npumMeHeHUNA
x
x
x
=)
S
x
x
%
x
Koanposka §
o
o
)
o
AN
L
I
LLTekepHbIn pazbem M12 X
MoaknoueHua
BcTpoeHHbI kabenb
Temnepartypa N3amMepuUTenbHON -40°C<Tu=<85°C x
ronoBku Tm -40°C<Ta<60°C
%:amnepaTypa OKpy>atoLlen cpeapl .35 °C < Ty < 125 °C
-35°C<Ta<60°C
OrpaHuyeHnus gna cgepsbl 20°C<Tmu<125°C
npumeHeHnst cULus: 20°C<Ta<60°C
-30°C=<Tm=<80°C
-30°C=<Ta<60°C
£
a Ce |EC X
33
e c@ﬂs Proc. Cont. Eq. Ord. Loc E507077 X
o LISTED
@ 113G Ex ec lIC T4 Gc UL 21 ATEX 2570 X;
I 3D Ex tc IlIC 135°C Dc
IECEX £y eciic T4 Ge IECEx ULD 20.0022 Issue 0X:
N ® ExtclliC 135°C Dc UL-BR 21.1250X
IES Ex ec lIC T4 Gc 23-AV4B0O-0275X
Ex tc IlIC T135°C DC 23-AV4B0O-0276X

Proc. Cont. Eq. Haz. Loc.
c@us Class I, Division 2, Groups A, B, Cand D, T4 E516625
LISTED Class Il, Division 2 Groups F and G, T4

Ex nA lIC T4 Gec

B3pbiBoonacHas 30Ha 2 u 22

cee i T O s No:2021122315114500
o € 26ExdbICTAGH UL 20 ATEX 2421 X:
z Il 2D Ex tb IlIC 135°C Db
™
& IECEx EygbiicT4Gb IECEx ULD 20.0022 Issue 0X:
55 X ® Extblic135°CDb UL-BR 21.1250X
A
S~ s ExdbliCT4Gb 23-AV4BO-0277X
: Ex tb I1IC T135°C Db 23-AV4BO-0278X
Q.
@ ccc ExdliCT4aGhb No: 2021122315114599

Ex tD A21 IP66/67 T135°C

HE205.00.xx.xx.xx.01.xxx
x HE205.02.xx.xx.xx.00.xxx
HE205.02.xx.xx.xx.01.xxx
HE205.01.xx.xx.xx.00.xxx
HE205.01.xx.xx.xx.02.xxx
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10

BapuaHT ncnonHeHnus 1

Mpumepbl 3aBOACKUX Tabnnyek

- HE205.00.XX.XX.XX.XX.XXX

-
H = HAUBER
EEE ELEKTRONIK
Type: HE20X.00.XX.XX. XX.XX. XXX
Item-no.: 12345 Ver.: 2.0
Serial-no.: 123456 / 2025
Measuring range: 0...xxx mm/s, x-rms
Frequency range: xx...xxxx Hz
-xx °C < T-amb < +xx °C

IEC
&) C€

snn

18...
1P 66/67 Type 4x Enclosure

-

Sar
Prec. Cont. Eq

27 V DC /5100 mA

Manufacturer:
HAUBER-Elektronik GmbH

Fabrikstralle 6 1
72622 Nartingen {
Germany

www.hauber-elektronik.de

-

= HAUBER

EE ELEKTRONIK
Type: HE20X.01.XX.XX.XXXX.XXK
item-no.: 12345 _Ver.: 2.0
Serial-no.: 123456 / 2025
Measuring range: 0...00 mms, x-ms
Frequency range: xx...xoox Hz
¢ °C < T-amb < +xx °C

& CE A

0539

IECEx & 125 Ex G T1s50 06

UL 20 ATEX 2421X
ECEX ULD 20,0022
UL'BR 21.1250)
AT

18..27 VDC /£ 100 mA
1P 66/67 Type 4x Enclosure

Manufacturer:
HAUBER-Elektronik GmbH

Fabrikstralle 6 1
72622 Nrtingen 't
Germany

www.hauber-elektronik.de

-
HAUBER
EE ELEKTRONIK
Type: HE20X.02. XXX XX XK.XXX
Item-no.: 12345 Ver.: 2.0

Serial-no.: 123456 / 2025

Measuring range: 0...x00 mmys, x-rms
Frequency range: xx...xxxx Hz

-xx °C < T-amb < +xx °C

|ECEX @ 15 B Tsc oo

IL 21 ATEX 257

u 2570
IECEx ULD 20.0022X
UL'BR 21.1250X
UL22UKEX2480X

us C\ass\ Div2, GroupsA,B,Cand D, T4
4

Class Ii, Div 2, Groups F and G, T

SXENCTIE S be

Manufacturer:
HAUBER-Elektronik GmbH

Fabrikstralte 6
72622 Nirtingen
Germany

www.hauber-elektronik.de

14
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11 MopkntoyeHUus

BapuaHTtbl: LUTekepHbIn pa3bem M12

KoHTakT 1: 24 B nocT. T.
KoHTakT 2: GND
KoHTakT 3: BbixogHow curHan 4 ... 20 mA
KoHTakT 4: NC (He nogkntoyeH)
KoHTakT 5: BecnoTteHuuanbHbIN
@ nosnynpoBOAHMKOBBIN
@ @ nepekntovatens 1 +
@ @ KoHTakT 6: BecnoTteHunanbHbIN
@ @ nosnynpoBOAHMKOBBIN
nepekntoyartens 1 -
M) p
KoHTakT 7: BecnoTeHunanbHbIN

nonynpoBOAHUKOBLIN
nepeknto4yartens 2 +

KoHTakT 8: BecnoTteHumanbHbIN
nonynpoBOAHUKOBbIN
nepekntoyartens 2 -

BapuaHTbl: BcTpoeHHbIN Kabenb

Kontakt bBenbin 24 B nocrT. T.
1:

KoHTtakt KopmuH GND

2: €eBbIn
KoHtakt 3eneH BbixogHor curHan 4 ... 20 mA
3: bIl
| — Kontakt >Kentbl NC (He nogkntoyeH)
. I ~
12 4. "
21—
30— Kontakt Cepbin  BecnoTeHumanbHbIn
3yt <
;|( I 5: nonynpoBOAHMKOBBIN
63! nepeknoyartens 1 +
S|
;,; : Kontakt Po3oBbl becnoteHuunanbHbIn

(- 6: n NonynpoBOAHUKOBLIN
nepekntovartens 1 -

Kontakt CuHunm BecnoteHumnanbHbIn
7: nonynpoBOAHUKOBLIN
nepekntoyvatens 2 +

KoHTakT KpacHbl BecnoteHumnarnbHbIN
8: n nonynpoBOAHUKOBLIN
nepekntovartens 2 -

15
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Cxema coegUHEHUN:

Pin 1 e 24V DC
Pin 2
Type HE20x Pin 3
. POWER
Pin 4 SUPPLY
Pin 5
Pin 6 — e GND
Pin 7
Pin 8
® +24V DC
[
* | L My
B
l ® 0V DC

Puc. 1: Cxema coeduHeHul

LIM 1

LIM 2

BecnoTeHumanbHbIV NONYNPOBOAHMKOBLIV NepekntoyaTens 1 (ogHOHanpaBneHHbIN,
KOHTaKT 5: + , KOHTaKT 6: -)

BecnoTeHumanbHbIv NONYNPOBOAHMKOBbLIV NepekntoyaTens 2 (04HOHaNpaBeHHbIN,
KOHTaKT 7: + , KOHTaKT 8: -)

AHanorosbii Bxog (4—20 MA) 6noka 06paboTkM pe3ynbTaToB M3MepeHus (Hanp.:
KoHTponnep 6e3onacHocty, MJIK, ...)

Mpumep npumeHenus: umndposow Bxog (I/0) koHTponnepa 6esonacHocTu
Mpumep npumeHeHns: Pene 6e3onacHoCTM

BecnoTeHumanbHble nonynpoBogHMKoBble nepekntoyatenu LIM 1 nLIM 2 B
COCTOSIHUM CUrHara TPEBOIry UK OTCYTCTBUS NMUTAHUSA MPepbIBAlOT KOHTAKT
(«pa3oMKHYTbI»).

Ecnu cunoBoi BbIxod He HyxxeH, Heobxoanmo koHTakT 3 (Pin3) coeamHuts
3asemneHuem (GND).

16
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12 MoHTax 1 yctaHoBKa

Heobxoaumo cobnogaTb yka3aHMs N0 MOHTaXy U yCTaHOBKE, NpUBEAEHHbIE B PYKOBOACTBE MO
akcnnyaTtaumu. [py 3TOM NOpPoroBble 3HaYeHUs AOIKHbI ObITb YCTAaHOBMNEHbI TAKUM 06pa3omMm,
yTObbI PYHKUUA Be3onacHOCTM cpabaTbiBana A0 BO3HUKHOBEHUS NOBpexaeHns 06opyaoBaHus.

B 6e3onacHom pexunme paboTbl AaTYMK AOIMKEH NUTATbLCA OT UCTOYHMKa SELV.

13 PyHKLMOHarNbHOe onnucaHne

Bo B3pbiBOONacHom atmocgepe aaTumk KoHTpons konebaxnui HE205
paspeLuaeTcs OTKpbIBaTb TOMNbKO B 0DECTOMEHHOM COCTOSIHUN.

Tvn HE205 ncnonb3yeTtcsa onsd KOHTPONs yCKOpeHns KonebaHui.

B cnyyae ecnuv 3HauyeHMe YCKOPEHUS HUXKE UMK BbILLE perynmpyemMoro gManasoHa OkHa,
cpabatbiBaeT curHan TpeBorn. [JaTunk KOHTPOss konebaHuin coaepXXmT ABa HE3aBUCUMbIX
kaHana: LIM1 n LIM2. Ha LIM1 yctaHaBnuBaeTcsa HWxHee npeaesibHoe 3HadeHne guanasoHa
OKHa, a Ha LIM2 — BepxHee npegenbHoe 3HadyeHue (CM. guarpaMmmy).

Kpome Toro, tun HE205 nmeeTt aHanoroBbii TOKOBbLIN Bbixod. OH o6ecneynBaeT NOCTOSHHLIN
Tok 4—20 MA, NponopuMoHanbHbIA BENNMYMHE KornebaHui.

LIMA1 LIM2

Puc. 2: ®yHkyus okHa

1 CwurHan TpeBoru B cny4vae Bbixoda 3a HWKHWUM npegen Ha LIM1
2 [nana3soH okHa
3 Cwvrnan TpeBoru B crniyvae BbiIxoda 3a BepxHun npegen Ha LIM2

17
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13.1

Pab6ouune cocTtosiHus

Pabouee
cocTosiHue

OK

MPEOYTMPEX
JEHNE

TPEBOIA

BesonacHbIn
pexum (Fail
Safe State)

Pexum
KOHdpurypauum
(Config Safe
State)

O6ecTo4yeH

U3mepsaemasn
BeNnYMHa

< lNpepensHoe
3Ha4yeHue

> [pepensHoe
3HaveHuve, nget

BpPEMS 3a4epXK/

> [MpegenbHoe

3Ha4yeHune, BpemMs
3adEPXKKN NCTEKITO

0 MA

0 MA

0 mA

Tabn. 4: Paboyue cocmosiHusi

MonynpoBop
HUKOBbIN
nepekntovart
enb

3aMKHyT

3aMKkHyT

PasoMkHyT

PasoMkHyT

He 3aJaHo

PasomMkHyT

UHaukaTopbl
COCTOSIHMA

3erneHbl

3eneHbin +
XKenTbIn

KpacHbivi

KpacHbin +
KenTbin +
3eneHbln

He 3aJaHo

Bce
cBeTogmoabl
BbIKIMKOYEeHbI

Kpyrm
MHOWUKaTOpOB

HacTponku
NPUHATDI
(cBeTuTCA
HenpepbIBHO)

HacTponku
NPUHATDI
(cBeTuTCA
HenpepbIBHO)

HacTponku
NPUHATDI
(cBeTuTCSH
HenpepbIBHO)

Kopa cobbiTus n
owmnbku (cBeTnTCs
HenpepbIBHO)

HacTpoviku He
NPUHATLI (MUraer)

BCe cBeToaAnoabl
BbIKHOYEHbI

18



HAUBER-Elektronik GmbH

13.2

Pexum koHdpurypaumum (HacTpoika curHana TpeBoru U npeaernbHbIX 3Ha4eHUN)

MNMoka gaTymK Haxo4WUTCs B pexvrMe KoHpUrypauum, Bce dyHKLUM
6e30MacHOCTM OTKITHOYEHbI.

Mpun kpaTkoM HaxxaTum kHonkm Save Config (CoxpaHnTb KoHGUrypaumio) oTobpaxkaeTcs
TekyLlas KoHUrypaums ¢ NOMOLLbIO CBETOAMOA0B BOKPYT KOAMPYIOLMNX NepekntoyaTenei.

lMpenenbHble 3HaYEHMS N BPeMsT 3aJePXK1N HAaCcTpamnBaloTCst COOTBETCTBYHOLLMM KOOUPYIOLLMM
nepekntoyarenem. Kak ToNbKo COCTOSIHME NepeknoyaTens MeHsieTcs, Bce CBeToanoabl
Ha4MHalT Muratb. [INs coxpaHeHus KOHUrypaLmm HaxKM1uTe 1 yaepxmBamte KHOMky Save
Config (CoxpaHuTb KoHtUrypauuro) B Te4eHue Tpex cekyHa. O npuHATUM KOHUrypaumm
CUrHanM3upyoT cBeTOANOAbI B BbIBpAHHOM MOMOXEHUN KOAUPYIOLLLEro nepeknoyaTens,
KOTOpbl€ HEMPEPBLIBHO ropsT.

MpUHATE KOHUrypaumnio MOXXHO TonbKo koraa LIM1 <= LIM2.
Yepes NsTb MUHYT CBETOANOAbI aBTOMATUYECKM FacHYT.
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13.3

I'Ipe.qeanble 3Ha4YeHUA N BpemMA 3agepxku

MoBopoTHbLIN Nnepeknto4vaTenb SET nveeTt 16 nonoxeHnin, npeactaBnsaowmx cobon
npegensHoe 3HavyeHne Ansa curHana Tpesoru. [lnanasoH naMmepeHus gatymka KOHTpons
konebaHwi pasgeneH Ha 16 NUHENHO BO3pacTaloLLMX CTYMNEHEN.

Messbereich Obergrenze
16

dopwmyna cnegytowas: Grenzwert = X SET Position

Mpumep: Hactponka npeaenbHOro 3Ha4YeHns
OwvanasoH namepennii:  0...4 g

Mon. noBoOpoOTHOrO 8 (9)
nepekntoyartens SET:

MpeaenbHoe 3HaveHne: 2 g (2,25 g)

MonoxeHpe

SET MNMpepenbHble 3HaYeHus (g)

Ovanazgp

U3MepeHun 0.1g 0..2g 0.4g 0.6g 0.8g 0..10g
0 0 0 0 0 0 0

1 0,063 0,125 0,25 0,375 0,5 0,625
2 0,125 0,25 0,5 0,75 1 1,25
3 0,188 0,375 0,75 1,125 1,5 1,875
4 0,25 0,5 1 1,5 2 2,5
5 0,313 0,625 1,25 1,875 2,5 3,125
6 0,375 0,75 1,5 2,25 3 3,75
7 0,438 0,875 1,75 2,625 3,5 4,375
8 0,5 1 2 3 4 5

9 0,563 1,125 2,25 3,375 4,5 5,625
10 0,625 1,25 2,5 3,75 5 6,25
11 0,688 1,375 2,75 4,125 55 6,875
12 0,75 1,5 3 4,5 6 7,5
13 0,813 1,625 3,25 4,875 6,5 8,125
14 0,875 1,75 3,5 5,25 7 8,75
15 0,938 1,875 3,75 5,625 7,5 9,375

Tabn. 5: lNpedernbHble 3Ha4YeHUS
Bpems 3apepxku

MonoxeHue 0o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
TIME

Bpems o 1 2 3 4 5 75 10 125 15 175 20 25 30 45 60
3a4epPKKU
(cek)

Tabn. 6: Bpems 3adepxku
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14 NoBeneHne Bo BpeMsl paboTbl U NPU HEUCNPABHOCTSAX

PerynupytoLine anemeHTbl U napaMeTpbl YCTPOMCTBA HE AOMKHbI UBMEHATHCH B npoLiecce
paboTbl. ECnNu n3ameHeHns perynmpyoLmx anemMeHToB Unv napameTpoB YCTPOUCTBA BCE Xe
npon3BoaaTcs BO Bpems paboTkl, onepatop AomkeH obecneunts 6€30MacHOCTb YCTaHOBKM.
BosHukalowme HencnpaBHOCTU ONMCaHbl B Tabnvue HEMCNPaBHOCTEN B PYKOBOACTBE MO
akcnnyaTaumu. Npun BbISBNEHNM HENCNPABHOCTEN AATYMK KOHTPOMNS KonebaHui oImKeH ObiTb
MOMHOCTBIO BbIBEAEH U3 3KCMIyaTaumy, a NnpoLuecc AOIMKEH nogaepXmBatbcs B 6e3onacHoM
COCTOSIHUM OpyrMMn Mepamun. 3ameHa gaTymka KOHTpons konebaHuin onmcaHa B pyKOBOACTBE
no aKcnyaTauum.

15 CamogunarHocTuka n nepuoamnyeckme npoBepKu

JaTtuuk ocHalleH HaGopom CpefcTB CaMOAMarHOCTUKM, KOTopble NoapasfensoTca Ha ABe
KaTeropuu.

1. [narHocTtuka npu 3anycke

OTK TeCTbl BbIMOMHAIOTCA TONMBbKO HA HaYanbHOM 3Tane 3anycka gatyuka. B nx pamkax,
cpeawv NpoYero, NPoOBepPSOTCH KPUTUYECKN BaXKHblE annapaTHble Lenu, KoTopble B
npouecce paboTbl 6onbLie He MOryT ObiTb OTKMIOYEHbl. OAHUM M3 TaKMX KPUTUYECKNX
TECTOB ABMAETCA AMarHOCTNKa BbIXOAOB NEPEKNI0YEHNs AN NpeaBapUTENbHON 1
OCHOBHOW curHanusaumu. Ytobel obecneuntb PyHKLNMOHANLHOCTL BbIXOA0B
nepekmnioyYeHns Ha NPOTSXKEHWUN BCEro Cpoka Criy0bl n3genus, onepatop yCTaHOBKM
AOIMKEH exerogHo obecneunBaTb NpoBeAeHME OATYUMKOM KOHTPONs KonebaHui
nepesanycka (Powercycle).

2. Linknuyeckunin KOHTposib

L|,VIKJ'II/I‘-IeCKI/Il7I KOHTPOJ1b BbINOJIHAETCA NOJIHOCTbO aBTOMATUYECKN U TapaHTUPYET, 4YTO
BCe TeCTbl, 06ecneunBatoLne AnarHoCTN4ecKoe NOKpPbITUE CBblLLE 90 %, 6yﬂ,yT
npoeedeHbl U OUEeHEHbl B Te4YeHne 12 yacos.

16 Cpok cnyx6bl

Cpok cnyx0bl MamepuTensHon cuctemsl coctasnsieT 10 nert.
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17 MNMokasatenu ¢pyHKLUMOHaNbLHOW 6e30MacHOCTH
KaTteropus otka3sa YactoTa oTkasos (FIT)
2\ BesonacHbIx / 0BHapyXeHHbIX 6e3onacHbIX 600

oTka3soB (ASD)

2\ onacHbIx / oBHapyXeHHbIX onacHbIX oTkazoB | 350

(ADD)

2\ 6e3 y4acTns KOMMNOHEHTOB 80
2\ obLiee 1030
2\ 0BHapyXeHHbIX onacHbIX / 0BHapyXeHHbIX 350

onacHbIx oTka3os (ADD)

>\ HeobBHapyXeHHbIX ONacHbIX / 15
HeoOHapyXXeHHbIX onacHbix 0Tka3oB (ADU)

SFF (tvn B) — SF 93,24 %
SIL 2

YpoBeHb obecneyveHunsi 6e3onacHocTu D
KaTteropus 2

PFD 9,2463*10+
PFH <2*107 1M

npu cpefHen oxXngaemon YactoTte
cpabatbiBaHu MeHee 25 pas B rog

[unarHocTtnyeckoe nokpbITUE 90 %

Tabn. 7: Yacmombl omka3o8

MTTF 9848984y = 112,43 net

DCavqg >90% [dwnarHocTnyeckoe nokpbiTue
MTTFq 28895264 = 329,85 net = BbICOKOE
CCF 95 (BbLINOMHEHO)

Bpems peakunn 200 mc

Tabn. 8: lNokasamenu ¢hyHKkyuoHansbHol 6e3zonacHocmu o 1ISO 13849-1
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18

Ceptudumkar coorsetrcteua EC

CepTudmkar cCOOTBETCTBUSA

HAUBER-Elektronik GmbH
dabpukwiTpacce, 6
HiopTuHren, D-72622

HaHeceHHas mapkupoBka CE

C€0539

OvpeKkTuBbI N cTaHOapThbl

noJ CBOK WCKMIOYMTENbHYIO OTBETCTBEHHOCTb
3asIBMISIeT, YTO NepeyncreHHble Hke nagenusi, |Avpektusa EC | CtaHpapThl
Ha KOTOpbl€ pPacrnpoCTpaHAETCA HacToALladA 2014/30/EU/ EN 61000-6-3:2007
Aeknapaums, COOTBETCTBYIOT OCHOBHbIM + A1:2011 '
TpeboBaHNsAM no TexHuke 6e3onacHocTM U ' _
OXpaHe  300pOBbS B COOTBETCTBUM  C EN 6_1000'6'2'2005
NepeyYncrneHHbIMU  HWXKEe  OWpeKTMBaMn U + AC:2005-09
cTaHgapTamu. EN 55011:2016
+ A1:2017

Cepuu NpoayKToB +A11:2020
HE200. HE205 ﬂOI'IOﬂHeHO.' EN 61000-6-7:2015

2014/34/EU/ EN IEC 60079-0:2018
MpunoxeHue ATEX + AC:2020-02
UL International Demko A/S B kayecTtBe EN 60079-1:2014
HoTUdMUMpOoBaHHOro opradHa Ne 0539 B + AC:2018-09
cootBetctBMM ¢ [upektmBon  CoseTa EN IEC 60079-7:2015
EBponeinckoro coobuiectea ot 26 cespans + A1:2018
2014 ropga (2014/34/EU) ypoctoBepsieT, 4TO )
npounsBoguTenb MMeeT cucTemy obecneveHus EN 60079-31:2014
KayectBa MpoM3BOACTBA, COOTBETCTBYHOLYIO | 2011/65/EU/ EN IEC 63000:2018
MpunoxeHuto IV k gaHHon dupektuee.
MapkupoBka n ceptudukarbl
HE200.02 / HE205.02
MapkupoBka Ceptudmkar

11 3G Ex ec IIC T4 Gc
€11 3D Ex tc 1IIC 135°C Dc

ATEX: UL 21 ATEX 2570 X

HE200.01 / HE205.01

MapkupoBka

Ceptudukar

11 2G Ex db IIC T4 Gb
€11 2D Ex tb I1IC 135°C Db

ATEX: UL 20 ATEX 2421 X Bep. 0

Mognucb

HiopTtuHreH, 04.12.2025

MecTto 1 garta

T K ronltel
_/

Tobwnac bpoHkanb (Tobias Bronkal), Bnageneu-

pacnopsautens
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