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HacTosllee pykoBoAcTBO Mo aKcnayaTauumn (aanee — P3) npeaHasHayeHO AN M3yYeHUsa BO3MOMKHO-

cTen 1 TpeboBaHWI NO 3KCNyaTaLnM peBepPCUBHbIX BeCKOHTaKTHbIX nyckateneit MCT-120P n MCT-220P,
npegHa3HauYeHHbIX AN PEBEPCUBHOMO YNPaBAEHMA, 3aLUNTbl U AMAarHOCTUKU 04HO(A3HbIX 3N1EKTPOoaBUTa-
Tenen (ganee — nyckaTtens).

HacToswee P3 cogepuT onncaHme, TeEXHUYECKUE XapPaKTepPUCTUKM U ApYyrne CBeAeHUs, Heobxoam-
Mble oA NPaBUIbHOM 3KCNAyaTaLnmM, TPAaHCNOPTUPOBAHUA N XpaHeHUA nyckatene MCT-120P n MCT-
220P.

BHUMAHMUE!
K paboTe c nyckatensamm AonyckaroTca MLa, MMetoLwme JOMNYCK K SKCNAyaTaLMm 3N1eKTPOYyCTaHOBOK
2.0 1000 B v M3yumnBLIME HACTOALLEE PYKOBOACTBO MO 3KCMNyaTaL UK.

Poccus, r. BopoHex
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1 ONUCAHUE U PABOTA

1.1 Ha3sHaueHue

1.1.1 PeBepcuBHble 6ecKkOHTaKTHble nyckatenn MCT-120P n MCT-220P cepun «MuKpoCTAPT-P» — 370
KOMMNAaKTHble MHOTOpYHKUNOHAbHblE NONYNPOBOAHMKOBbIE MYCKATENIN C MUKPOMNPOLLECCOPHbIM ynpaBe-
HUeMm, NpeaHa3HaYeHHble ANA PEBEPCUBHONO BKAOYEHMUA, 3aLUNTbI U ANATHOCTUKN OAHOPA3HbIX 3/1EKTPO-
Auratenei ¢ HanpsxxeHmem 1x220B, NPMMEHAIOLLNXCA B PEBEPCUMBHBIX MEXAaHM3MAX, BK/IHOYAA UCMOHU-
Te/ibHble MeXaHW3Mbl, MPUBOAA PErYNPYIOLLEN N 3aMOPHOM apMaTypbl, 3aC/IOHKK, KOHBeWepbI, Wnbepbl
Aap.

1.1.2 [dumana3oH MOLLHOCTEeN NoaKAtodaeMbix anekTpoasurateneit ot 0.01 go 1.1 kBT (cm. Takke Tabaunua
2). Ons Bcero gMana3oHa MOLLHOCTEN 3/1eKTpoaBuratenen obecneymBaeTca HaCTPOMKa 3aLLUTHOMO OTKAHO-
YEeHUA MO TOKY.

1.1.3 CrtpykKTypa ycnoBHoro ob6o3HayeHus:

MCT-

| | _USB — onuuna USB-nopt
| P - peBepcuBHbI

0 - Tunopasmep Neol (wunprHa 38 mm)

2 - MHOTOdYHKLIMOHaNbHaa moandukauma 6e3 sctpoeHHoro UM

0 P-USB
I
I
I

2
|
I
I
I

1 - 1-da3Hbiii 3/ (6e3 BbixoAa ANA TOPMO3a)
2 - 2-da3Hbin 31 (c BbIXOAOM A8 TOpMO3a)

1
|
I
I
I
I
I
I

Mpumep 3anucu: MNyckatenb 6€CKOHTaKTHbIN peBepcuBHbIi MCT-120P BM/OK.648600.011TY
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PucyHok 1 - BHewHui Bug nyckatens MCT-120P-USB
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13 YHKUMOHA/IbHbIE BO3MOXHOCTHU

OCHOBHble hyHKYuu:
e PeBepcuBHOE ynpaB/ieHWe 3aeKTpoaBuratesem nNo curHanam «3akpbiTb» U «OTKpbITb», NogaBae-
MbIM Ha AUCKPETHbIe BXOAbl NyCKaTens;
e 3awmTHOE oTKAtoYeHue I/ ¢ popmMpoBaHMEM BbIXOAHOIO CUrHaNa «ABapua» U MHOMKALUMEN KO-
00B 3aLWWMT Ha INLLEBOM MAHENW NycKaTena Npu cpabaTbiBaHWUM 3NEKTPOHHbIX 3aLLNT:

O HEeucnpaBHOCTb BXOAHOro HanpAXeHus;

o neperpes 3/ (3neKTpoHHaA TenaoBan 3awwmTa d/1);

O  MaKCMMa/JIbHO-TOKOBAA 3aLMTa;
O 00pblB B HAarpyskKe;
@]
@]

neperpes nyckaTens;
npeBbllleHne BpeMeHM 3anycKa;
O neperpysKa rno ToKy.
e 2 NporpaMmMMpPyeMbIX pene CUrHann3aumu;
e bBbIiCTpas HacTpolKa nycKaTens: HoMUHanbHbIM ToK (0.1A — 6.9A)
e OnuMoHaNbHO: NporpaMmmupoBaHune 1 Hanagka c MK nam Windows-nnaHweta yepes pasbem Micro
USB (c ncnonb3oBaHnem nporpammbl « MST Loader»);

PacwupeHHble hyHKYUU 3awumel U cu2HaAu3ayuu nepez2py3Kku

o ODyHKUMA 3aWMTbl OT Neperpy3Kn No NOSHOMY UAM aKTUBHOMY TOKY;

e HacTpolika napameTpoB 3aWmT (Moporos u BpemeHu cpabaTbiBaHuA);

e CoxpaHeHWne nctopumn 3-x nocnegHUX aBapuii ¢ getannsaumen;

o [INCTaHUMOHHDbIN cOpOC aBapnn O4HOBPEMEHHOM NOZaYeN CUTHANOB «3aKpbITb» U « OTKPbLITbY;

o DyHKUMA aBTO-COpOCa aBapum (C HACTPOMKOM 3aZEPKKM U KOJ-Ba NOMNbITOK cbpoca);

e ®DyHKUMA OCTAaHOBKM NO neperpyske (6e3 cpabaTbiBaHMA aBapumn);

o ODyHKUMA NpeaBapUTENbHOrO CMrHana o neperpyske (Mo NOJIHOMY TOKY UAM aKTUBHOMY TOKY);

e CurHan npegynpexaeHua o neperpese (No TemnepaTtype NycKkaTens u ypoBHE HArpeBa 31EKTPOH-
HOW TennoBo 3awmTbl 31);

PacwupeHHble hyHKYUU 8bIXOOHbIX pene «[K» u «AK»

e [lporpammmpoBaHmMe AOMNONHUTENbHbIX GYHKUMIA: «PaboTa», «ABapusa (MHBepcua)», « OTKAOYEeHNe
no neperpyske», «CUrHan neperpyskn», «Pene TOKOBOro A0XKUMa» U ap.

e [pu HacTpoiike pene Ha ¢yHKUMK «PaboTta (Bnepen)» u «PaboTa (Hasaa)» MOXKHO MCNoNb30BaTb
WX A1 BKJKOYEHUA C CaMOB/IOKUPOBKOIA.

PacwupeHHble hyHKYyUU 3anycka 3nekmpoosuzamens

e be3ypapHblii NycK ¢ HapacTaHMem HanpaxeHua ot 0.06 go 0.5 cek;
e [1n1aBHbIM NYCK C OrpaHNYeHnem ToKa (HacTpoiika 150-500%);

e [pamon nycK (c nepexonom HanpsaxeHuA Yepes 0).

PYHKYUU mecmoeo20 ynpasseHus 3neKkmpodsuzamesnem

e PeXnm TecToBOro BKAOYEHMA C KHOMOK nycKaTens @ ®;
e Pexxunm AlB (aBTOMaTMYECKOE NOBTOPHOE BK/IKOYEHUE) C HACTPOMKOM YacTOTbl M NPOAOIKUTENBbHO-
CTW BKAHOYEHWUN.
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UHAuKkayusa napamempos pabomsi 34 u nyckamens

e [lapameTpbl nocneaHero BkAYEHUA (TOK (A), TOK (%), aKTUBHbBIN TOK (%), MaKcMmanbHbI TOK (A),
Bpems BKAoUYeHus (c) )

e [MapameTpbl NOBTOPHO-KPATKOBPEMEHHOIO peXXnma paboTbl (KON-BO BKAOYEHWUI B Yac, NPOAO/KM-
TENbHOCTb BKAOYEHUA (%), cpegHEeKBaApPaTMYHbIN TOK 3a nepuog (A));

e TennoBas HarpysKa (Harpes 3N1eKTPOHHOM Tennosown 3awmTbl I/ (%), TemnepaTtypa nyckatens (°C));
e MaKcMManbHble 3HaYeHU A C NoJayun HanpaXKeHUa (Bpema NoAaun HanpsXKeHua, MakcMmabHas Ya-
CTOTA BK/KOYEHUN, MAaKCUMa/bHbIA CpeAHEeKBaAPaTUYHbIA TOK, MaKCMMa/ibHaa TemnepaTtypa nycka-
Tens);

e MHAMKaumMA COCTOAHUA AUCKPETHbIX BXOA40B-BbIXOA0B.

UHOUKayusa cuemyukoe Hapabomku nyckamensa u dsuzamens
e O6uwee Bpema nogaum HanpaxeHua (0 — 261 120 yac);

e Obuee Bpema pabotbl asuratens (0 — 261 120 yac);

e Ob6Luee Kon-Bo BKAOYeHUM (0 — 99 999 999 BKA).

UHOukayusa ucmopuu asapuii c demanusayueli (3 nocnedHue asapuu)
e Kopg v cybKoga aBapuu;

e Ko/1-BO O4HOTUMHbIX aBapuii 3a 4ac;

e Bpems paboTbl M TOK B MOMEHT aBapuu;

e Bpems xpaHeHUs aBapuu.
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1.4 eXHUYEeCKMe XapaKTepUCTUKn

1.4.1 BwuA KAMMaTUYECKOro ucnonHeHua nyckatenen YX/13.1 no NOCT 15150-69.

1.4.2 Tlyckatenb npegHasHayeH ANA IKCNAyaTauMu B 3aKPbITbIX MOMELLEHMAX KaTeropmm pasmelLeHma 3
no NOCT 15150-69.

1.4.3 [yckatenun gonyckatoT 3KCNIyaTaumto B YCN0BUAX, OTOBOPEHHbIX B Tabanue 1.

1.4.4 OcHOBHble TEXHUYECKME XapaKTEePUCTUKN NycKaTenen npmsegeHbl B Tabanue 2.

1.4.5 T[lycKaTenb AOJ/I)KEH COOTBETCTBOBATb TeXHUYECKMM pernameHTam TamorKeHHoro cotosa «O bes-
OMNacHOCTU HU3KOBO/IbTHOTO 06opyaoBaHMa» TP TC 004/2011 n «INeKTPOMarHMTHOM COBMECTUMOCTU TexX-
Huyeckmx cpeacts» TP TC 020/2011, TOCT IEC 60947-1-2014, TeXHUYECKUM  YCAOBUAM
BM/K.648600.011TY, aeicTBytowLe KOHCTPYKTOPCKOM AOKYMEHTaLUN.

Tabnuya 1 - Ycnosusa akcnayamayuu

MNapameTtp 3HauyeHune
1. Pabouas TemnepaTypa oKpy:Katowei cpeapl, °C oT muHyc 10 go nnatoc 50*
2. OTHOCUTENIbHAA BNAXKHOCTb NpK +252C 1 601ee HU3KMX TeM-
nepaTtypax 6e3 obpa3oBaHUA KOHAEHcaTa, %, He bonee 85
3. AMnauTyaa Bubpaymit yactotbl 5...35 'y, mm, He 6onee
0,1
4. ATmocdepHoe aasneHue, Kla ot 84 no 106

* Mpwu pasmeLeHnn B WKady NPUHUMAETCA TemnepaTypa BHYTpU wKada. Mpu yctaHoBKe AonxKeH 6biTb
BblAep’KaH 3a30p He meHee 30 MM CBepXy U CHU3Y NyCKaTenA, He meHee 15 mm mexay nyckarenamm.
Mpwu ycTaHOBKe nyckaTeel B pag, 6e3 3a30p0B HOMUHA/IbHbIM TOK CHUXKaeTcAa Ha 20%.

Tabauya 2 - TexHUYecKue XxapakmepucmuKu

MapameTp [JwnanasoH
1.HomunHanbHoe HanpAa*KeHne ceTu YyacToTbl 500y, B 1x220 +10% / -15%
2. KommyTupyemblit TOK agBuratenss (HOMUHaNbHbIN)
npu NB=25% 1 yactoTe BKAtoUYeHN Ao 630 BkA/yac, A He 6onee:
MCT-120P 6
MCT-220P 4
3. KommyTupyemblit TOK agBuratenst (HOMUHaNbHbIN)
npu NB=100%, A He bonee:
MCT-120P 4
MCT-220P 2
4. lnanasoH mowHOCTK nogkatodaemoro 3/, 1x220B, KBt
(npn NB 25% / npw NB 100%)
MCT-120P 0.01-1.1/0.01-0.7
MCT-220P 0.01-1.1/0.01-0.7
5. MNpepenbHana HarpysKka no Toky 1%t (t=10mc), A%c 340
6. MakcMmanbHaa amnanTtyaa yaapHoro
250
Toka (t=10 mc), A
7. NoTpebnaemasn MOLWHOCTb NPU OTCYTCTBUM CUTHANOB ynpasne- 15
HuA, BT, He Bonee !
8. TOK yTEUYKN CUNOBBIX KAKOYEN NPU OTCYTCTBUM CUTHaNa ynpas/e-
HUA, MA, He bonee 3
9. 3agepKKa BKAKOYeHUA O[] npu nogaye CUrHana ynpas/ieHusa, Mc,
He bonee 30
10. 3apepKKa oTKAOYEeHMA D[] NpU CHATUM CUTHANA YNpaBaeHus,
MC, He bonee 30
11.®dopmumpoBaHMe Nay3bl MeXay PEBEPCUBHBIMU BKAOYEHUAMM,
MC, HE Menee Poccustt. Bopones
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12. InanasoH ceyeHns NOAKAYaEMbIX NPOBOAHUKOB , MM?
(OAHOKMNbHBI/MHOTFOXUNbHbIN C HAKOHEYHUKOM)
cunosble Uenu (X1, X2):

uenu ynpasnenus (X3):

uenu curHanmsaumum (X4):

0,2-2,5/0,25-1,5
0,14-15/0,25-0,5
0,2-2,5/0,25-15

13. AnanasoH HanpAaxXeHunAa anAa ynpasnalowmnx gUCKPETHbDLIX BXO-
n08 ”3Kp”, "OmK", B

-BK/IlOYEHMe 18 —36 DC/AC
-OTKJIIOYEHMe 0-8 DC/AC
14. ConpoTuBaeHne ANUCKPETHbIX BXxoA0B “3kp”, “OmK”, KOm 5,4 +10%
15. HanpaxeHue nutaHua, B 22..30

16. Tok notTpebnenuns, mA, He bonee 50

17. Avnanas3oH HanpaxeHua ontopene «FK» n «AK», B

12 - 250 DC/AC

18. lnana3soH KommyTupyembix TOKOB ontopene «IMK» n «AK»,
Ana KoadpduumeHTa Harpyskn, mA, npu

cos p=1 0,1-100

cos ¢=0,3 0,1-20
19. NpPOYHOCTb M30NALUN MEXKAY CUNOBbIMU LLENAMU U KOPMYCOM,
MeX Ay CUNOBbIMM LEeNamm 1 uenamm ynpasneHua B ad., He me-
Hee 2000
20. NMpOYHOCTb U30AALUN MEXKAY rabBaHMYECKM PA3BA3AHHbIMMU
uenamu ynpasneHus, B, noCTOAHHOro Toka 500
21 BbIcOTa YCTaHOBKU Hag, YPOBHEM MOPA, M £0 1000

(8o 2000 co cHMKeHnem
TOKA HArpy3Kku Ha 15%)

22. CpepHsa HapaboTKa 40 0TKasa, 4Yac 83 000

23. CpeaHWUI CPOK CNYKObI NycKaTens, net 10

24. Macca nyckaTtens, Kr, He bonee 0.4

25. FabapuTtHble pasmepbl, BxLUXE, mm 107x38x115
26. Pabouee nonorkeHue, cnocob KpenneHumsa BepTukanbHoe,

Ha DIN-peitKy 35 mm

27. OxnaxpeHune

ecTteCctBeHHOe BO34yLWIHOE

28. CteneHb 3aLLUUTbl 060/104KHM

P20

1.5 CocTaB M YCTPOMCTBO NycKaTens

1.5.1 TlyckaTenb COCTOUT U3 ABYX MEYaTHbIX N1aT, PACNO/IOXKEHHOM BHYTPM KOPMyca U BHELWHEro pagua-
Topa. Ha pagmatope CHU3y nycKaTensa pasmeLleH BUHT 3a3eMieHunA. TaKkKe Ha paanaTope 3aKpensieHbl Cu-
MWCTOPbI C U30/IMPOBAHHbIM OCHOBAHUEM.

1.5.2 Ha neyaTHbIX NaaTax PacnonaratTCA: CUMUCTOPbI (aNbTEPHUCTOPDI), 3N1EMEHTbI Y313 yNpaBieHUs
CMMWUCTOPAMU C ONTOPA3BA3KOM, 31eMEHTbl BAPUCTOPHON U RC-3alLMTbI, 31E€MEHTbI Y3/1a KOHTPOASA TOKa,
3/1EMEHTbI Y312 KOHTPO/IA HaNpPsAXKeHUs, 31eMeHTbl Y313 U3MEPEHMA TeMnepaTypbl NycKaTensn, 31eMeHTbl

Poccus, r. BopoHex
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y3/1a UCTOYHMKA NUTAHUA cxembl, anemeHTbl USB-mHTepdenca (onuua). Ha nnaTe TakKe pacnosaratorcs

KNeMMHble KONOAKWN ANs NOAKNIOYEHMA BHELHNX Lenen NyckaTens, CBeTOANOAbl U KHOMKW.

1.5.3 Ha anueBoi YacTu nyckaTens pacnosioXKeHbl opraHbl UHAMKALMM U yNPaBAEHUA:

o TpexuseTHbIl cBeToamoa lNPl, npeaHa3HaYeHHbIN AN UHANKALUN PEXKUMOB HAaCTPOMKN U UHAWKA-
UMM NapameTpoB nyckaTena (cm. pasaen 1.8);

° CseTtoamnoabl 3KP (3akpbiTb), OTK (OTKpbITh), FOT (FoToB), OLU (owmnbKa/aBapua), npegHasHaveHHble
ANA UHAMKaUMU PEXMMOB paboTbl NyckaTens B pabodyem pexume (cm. Tabauuy 3), a TakKe oNs UH-
ANKaUMM 3HAYEHWUI MapaMeTPOoB B ABONYHO-AECATUYHOM GOpMaTe B PeXMMaX HaCTPOMKN U MHAMKA-
uum (cm. pasgen 1.8);

e  KHOMKM @ @ 7 @, npeAHasHayeHbl 415 BXO4A B PEXKUMbI HACTPOMKU M MHAMKAUMK (CMm. pasgen

1.8), a nocne BxoAa - AN USMEHEHMA YCTaBOK U HaBUrauumM B MeHto. B pabouem pexxmme KHoMKa
ncnosbayetca ana cbpoca aBapum NP 3alUTHOM OTKAHOUYEHUU;
o USB-nopT Micro B (onunoHanbHo) ans nogkntoveHmsa K MK nan Windows-nnaHwery.
Tabnuua 3 - HasHayeHue ceaemoouo0o8 8 paboyem pexcume

BapuWaHTbl COCTOAHNN
Ceetoavopn HasHauyeHue
CBETOAMOA0B
MPr (TpexuBeTHbIN) OTKAoYeH B paboyem pexkmme
* BpaweHne 3
3KP, OTK
o {* * NHOMKaums Koga aBapum No neperpyske
(enTblit) x (1..3) + %o (n.1.13.3)
* McnpaBHOCTb BXOAHOIO HanpaxeHus
ror . ';J!'xl Hu3skoe HanpsaxeHue cetu
(3eneHbIn) {k' _*_
x (1..8) + ¥ oL NHankaums Koaa asapum (n.1.13.3)
* [JevicTByeT aBapus
m CurHanmsauma o AMCTaHUMOHHOM cbpoce nnu
ow 5 PEAKME MMMy NIbChI aBTocbpoce aBapum (n.1.13.11)
KpacHbIn
(kp ) 'ﬁ'XI + 'IK'XI 3KP nnn OTKAloYEeHKWe Mo neperpyske 6e3 aBapun
-fﬁ-xl + -Kh—xl OTK (ycraBka M1-06 =1 vunn 2, n. 1.13.14)

1.5.4 B HMKHel YacTu NycKaTena pacnonaratotca KnemmHukn X1 n X2 ansa noakntodeHUa HanpaxXeHus
ceTn n Kabena anekTpoaBuratens. B BepxHei 4acTu nyckatens pacnonaratorca KneMMHUKU X3 1 X4 ana
NoAKAOYeHUA Lenen ynpasneHma (cm. Tabavuy 4).

1.5.5 ®@yHKuMOHanbHaA cxema NycKaTena npmBegeHa Ha puc. 2.

1.5.6 TwnTaHme cxembl ynpaBaeHMA NyCKaTenA OCyLLLeCTBAAETCA OT BHELHEero UCTOYHMKa 24B, nogKkntoveH-
HOro K Knemmam «U24» n «0».

1.5.7 Bxoabl ABNAIOTCA ABYHANPaBAEHHbIMU, MO3TOMY YNPaB/ieHNE MOXKET OCYLLEeCTBAATLCA NoAaYen Ha
BXOZbl NONOXKMUTENbHOTO MW OTPULLATENIbHOTO HANPAXKEHUA (CM. PUCYHOK 3).

1.5.8 B mogenax c USB noptom, nopT ucnonbyerca ana nogkntoveHma K MK nam Windows-nnaHwerty ¢
nporpammotit «MST Loader». Mpu nepBom noaxntodeHnn 6a0ka K MK npu Hannumm nHtepHeta VCP gpain-
BEP AO/KEH YCTAaHOBWUTbCSA aBTOMATMYECKWU. [pu OTCYTCTBMM MHTEPHETa ApaiiBep MOXKHO CKavaTb MO
ccbinke http://www.ftdichip.com/VCP.htm. MNporpamma MST Loader poctynHa no ccbinke http://bitek-
e.ru/assets/files/MST Loader.zip. HacTpoiKy nyckaTens MOXHO BbINo/HATL 6€3 nogayun CMA0BOro NuTa-
HWA, NuTaHMe ByaeTt noctynaTtb ¢ USB-noprTa.

Poccus, r. BopoHex
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Tabauya 4 - HazHa4yeHuUe Knemm nyckamens

HassaHune
KnemmHuk HasHauyeHue MpumeyvaHue
Knemmbl
X1 ANT CeTb 1x220B (knemmbi A, N) Knemma T To/IbKO B MO-
v Harpy3ka Topmo3a (knemma T) nenv MCT-220P
X2 3,Cp, O Harpy3Ka OgHodasHbIn 3 1x2208B
3 B 3
ald XOA «2aKpLITMED Usx=18-36 VAC/VDC,
Omk Bxog «OTKpbiTHE» R=5.4 KOM
X3 Cp1 CpeaHAa TOYKa BXO4,08B '
24
(L)I HanpaxeHue nutaHmna 24B
CpK CpenHaa Touka pene U=12-240 VAC/VDC,
x4 rK MHorodyHKuMoHanbHoe pene 1 | Harpy3Ka
AK MHorodpyHKuMoHanbHoe pene 2 | 0.1 mA—100 mA
- - He ncnonb3yertca
X5 UsB Mopt USB Onuma
CETb
,,,,,,,,,,,,,,,,,,,,,,,,, U240 A N T
! —
—— | 1
I CPK Y 1§
o . e N
! D o |
AK VKT| 1 I
| | |
w 3kp ‘
s 52 = | % |
I Y l
LI.I:J nn l
5 Cp MCY 1
4 <l t° y= MA |
o |
S |
> O e ?(Zu i
8ir — !
3 s @ |
ms 23¢ o i
o 1o :
beeerrrrr—————————_——— e - Q—————= F————— P ————=
o 3 Cp O

HAIPY3KA

PucyHoK 2 — PyHKUMOHaNnbHasA cxema nyckatene MCT-120P, MCT-220P
YKH — y3en KOHTpoAnA HanpAaxeHuns
YKT — y3en KOHTPO/1A TOKa
MCY — mmnKponpoueccopHasa cuctema ynpasneHmsa
UM- NCTOYHUK NUTAHUA CXeMbI
t 0 -pnaTumk TemnepaTtypbl nyckaTens
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1.6 K/lOUEeHUe U peBepc aNeKkTpoasurarens

1.6.1 BkAloYeHME UK PEBEPC INEKTPOABUraTENA OCYLLECTBASETCS HENPEPLIBHON Nodayeit HanpaxXeHus
Ha ynpaBAasaoLwme Bxoabl «3Kp» Uan «OmMK» OTHOCUTENIbHO 06Lel ToYKkK «Cpl», B 3aBUCUMOCTM OT Tpeby-
€MOro HanpasaeHua BpaweHua. OTKAIOYEHWE SNEKTPOoABUraTeNA OCYLLECTBAAECTCA NPU CHATUN HanpAaXe-
HUA C yNpaBAAOLWNX BXOA0B.

1.6.2 HanpseHue Ha ynpasasatoLwme Bxoabl «3Kp» N «OMK» AO/IKHO ObITb NOAAHO OT BHELIHErO UCTOY-
HMKa 18-36 VDC/VAC.

1.6.3 Bxoabl «3Kkp» n «OMK» ABNAKOTCS ABYHANPaB/€HHbIMWU W A0MNYCKAOT NoAavy HanpaxeHua nboi
nonapHocTtu (puc.3).

MCT-120P X3
MCT-220P

Lens >+ U=18..36B

3kp 1—/
$rg=rof—T 996

* Cp | 3———
u24| 4
0 (s

PucyHok 3 - BapmaHTbl ynpasaeHnsa ANCKPeTHbIMU BXO4amu
1.6.4 Mpwu BpaweHnn 3 B HanpaBAeHNM «3aKPbITbY (BXOA «3KP») OTKPbIBAETCA KU MEXKAY KNeMMammn
«A»-«3». Mpu BpaweHmm 3/ B HanpasaeHUN « OTKPbITb» (BXOA « OMK») OTKPbIBAETCA KAOY MEXKAY KAeM-
mMmamn «A»-«O». Knemmbl «N» 1 «Cp» 3aMKHYTbl NOCTOAHHO. B moaenax MCT-220P kniod mexay Knem-
Mamm «A»-«T» OTKpbIBAaETCA NPU BPaLLEHMM B N1t0OYIO0 CTOPOHY M MCNOAb3YyeTCA ANa noakatodeHnsa M Top-
mo3a.
1.6.5 [Mpwu BpaweHnn I B HanNpaBAeHUN «3aKpPbITb» UnK «OTKpbITb» ceBeTogmoabl 3KP n OTK curHanmnsu-
PYOT O HanNpaBAEHWUWN BPaALLEHUA.
1.6.6 [pv oaHOBPEeMEHHON NoAaYe HanpAXKeHNA Ha BXoabl «3Kp» N «OMK» ABUraTeNb OCTaHaB/NBAETCA
Ha Bblbere.
1.6.7 [pu MrHOBEHHOM MEPEKNAOYEHUN CUTHANOB Ha BXoZaX «3Kp» N «OmMK» popmunpyeTca 3agepKKa
pesepca He meHee 50 mc.
1.6.8 CurHanmsaumio o paboTte anekTpoABUraTeNA BbIMONHAT MHOFOPYHKLMOHANbHble onTopene «K»
n «AK», umerowme obLLyto TouKy «CpK». B 3aBOACKOM HacTpoiKe pene umetoT GpyHKUMKM «[OTOBHOCTb» U
«ABapusa». UameHeHne dyHKUMI ycTaBku M11-14, M1-15 ([MpunoxceHue b).
1.6.9 Tlpumep cxembl NOAKAOYEHNA NYCKATENA K 9NEKTPONPUBOAY C OFPAHUYNTENAMM X043 NPUBEAEH HA
puc. 4.

X1 X2
QF1 [« Lenb Lens |- _Bnekrponpusoq
~1%220B A— ~—1 A 3 1 || j@
—2| N Cp |2 T
3 o |3 ]
X3
Uenb »- | KB3
3kp |1 —A/—\
}= Otk | 2 B
by ™
G1 —
Fon)
uz24( 4 - n
0fs
X4 KoHTponnep
Uenb | >
cpK [ 11— |__ 3AKPbITUE
E_ K |2 || OTKPBITUE
— AK | 3 }—
MCT-120P 4 L
_izg* ABapus

a) NoaknoyeHne MCT-120P
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X1 X2
QF1| [« Lens Lenb |3 _BneKTponpuao,q
A— 7 A 3 1
~1x220B N TN TRE || 3@
—3| T o |3 —H
X HH
Lenb »- | KB3
3Kp 1 _/r_‘
¥ Otk |2 B
o 5
u24| 4 (‘J\,G1 B
0fs
x4 KoHTponnep
Lenb |
CpK [ 11— |__ 3AKPBITUE
E_ 'K {2 | | OTKPLITUE
— AK | 3 }—
MCT-220P 4 —
— g;* ABapus

6) NoakntoyeHmne MCT-220P

PuUcyHOK 4 — MNpumep cxembl nogrntoveHmna 3/

1.7 DYHKLMM 3anyCKa INeKTpoaBuraTens

1.7.1 [na 3anycka 3NeKTpoABuraTena B 3aBOACKOW HACTPOMKe MCMONb3yeTcA anroputm 6esypapHoro
NPAMOro BKAKOYEHMUA.

1.7.2 B ycraBke [11-05 ([punoxceHue bB) MOXHO W3MEHWUTb crnocob 3anycka 3/1eKTpoABuraTens:
6e3yAapHbIN NYCK C HApaCcTaHMEM HanpPAXEHWUA, NAABHbIN NYCK C orpaHMyYeHnem Toka 150%-500% IHom naum
npamoi nyck (c BkaoveHnem B 0 HanpaxkeHus). He pekomeHayeTca ANa CUHXPOHHbIX 9/, Tnna 4 COP.
1.7.3 Tlpu ncnonb3oBaHMM NNABHOrO MyCKa C OrpaHUYeHMeM TOKa Bpemsa 3anycKa yBenauuuBaeTcs, no-
3TOMY HEOBXOAMMO YBENNYUTL YCTABKY 3a4EPMKKM 3aLMTbl OT Neperpysku npm nycke r11-09.

BHUMAHME: Jna cMHXPOHHBIX anekTpogsuratenei tmna ACOP Heobxoanmmo nMcnonb3oBaTb TOIbKO Npsa-
MO unu 6esyaapHbin nyck (M1-05=0 nau 1).

Poccus, r. BopoHex
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1.8 €XXMMbl HAaCTPOMKUN U MHAUKALUKU

1.8.1 B nyckatensx umeetca BO3MOXHOCTb HACTPOMKMN YCTaBOK M MHANKALMM Pa3/INYHbIX NapameTpoB pa-
60Tbl. ObLan cxema BKIOYEHUA PEXMMOB NPUBELEHA HA PUC.5, noapobHOe onncaHme peXXMMoB B pasae-
nax1.9..1.11.
1.8.2 Tpu BKIOYEHUN PEXKMMA HACTPOMKU UAN UHOMKAUMM napameTpoB ceetoauoabl 3KP(8), OTK(4),
roT(2), OLl(1) cTaHOBATCA MHAMKATOPAMMU ABOUYHO-AECATMYHOrO Yncnaa 0..15 (BbluMcnseTca Kak cymma
paspazos 8, 4, 2, 1 ropsALwmMx CBETOANOA0B), O YeM CUTHANM3MpyeT paboTatowmin ceetogmnog MPr.
1.8.3 [ns BxoAa B onpeaeneHHbIN PEXUM Karkaasa KHOMKa MMeeT 3 BapuaHTa HaxkaTus:

-HaxkaTue 6onee 0.5 cek (0b6o3HavaeTca 3Ha4Kom «>0.5¢» pPAAOM C CUMBOJIOM KHOMKM)

-HaXKaTue bonee 6 cek (0603HaYaeTCA 3HAYKOM «>6 C» PAAOM C CUMBOJIOM KHOMKM)

-OBYKpaTHOe bbICTpoe HaxKaTue (0603HavYaeTcsa «X 2» PsAAOM C CUMBOIOM KHOMKM)
1.8.4 B pexumax nporpaMmMmnpoBaHMA YCTaBOK U MHAMKALMKN NapameTpoB ropawmi ceetoauogs MNPl ne-
puoanyeckm oTkato4vaetca 1, 2 unum 3 pasa, uHdopmmpys o Homepe MeHto (0bo3HavaeTcs x 1, x 2, x 3)_.

BbICTPOM
RE RO NPOrPAMMUPOBAHUA NAPAMETPOB
v >0,5¢ y >6¢ l X2
YCTABKA MEHIO MEHIO
HomuHanbHbIl ;’_;;TABOK WHOVKALAK
mok x1A M1
PABEOYUNA ner @ «kp” ner () “XENT”x 1 ner @ «3en’x 1
PEXWUM
ner O @
>0,5¢  / >6 ¢ i X2
YCTABKA g"gTHA'gOK MEHIO
HomuHanbHbIU 2 MHOWKALUU
mok x0.1A 7 M2
ner ‘ uKPu ner :) “)KEnT”X 2 ner G) “3En"X 2
>0,5¢ l X2
YCTABKA Bpemsi MEHIO
MOPMOXKeHUS, WHOUKALIUKU
x40 mc M3
I'IPF . uKPu nPr @ u3Enn x 3

PucyHoK 5 - Cxema BKJIIOYEHUA PEKMMOB HAaCTPOMKN U MHAMKALUMU
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1.9 XXMM BbICTPON HACTPOIKHU

1.9.1 Kaxkpaa n3 3-x KHONOK Npu HaxkaTun 6onee 0.5 ceKk BKAOYAET PEXUM MPOCMOTPA 3HAYEHUA UK
penakTMpPoBaHMA 3aKPENIEHHOIO 3a HEeW NapameTpa: @ - HOMUWHaNbHbIM TOK (eAMHMURbI), @ - HOMUHaNb-

HbIA TOK (gecaTble), @ - Bpema DC-topmokeHus (x40 mc). Mocne HaxkaTua ceetoauon Pl 3aropaetcs
KpacHbIM, ocTasbHble 4 cBeToanoAa oTobparkatoT 3HadeHume ot 0 ao 15. Yepes 2 cek be3agencrTema — npo-
MCXOOMUT BbIXO4, B paboumin pexkum (pexknum npocmotpa). Ons U3MeHeHUs napameTpa B TedeHue 2 cek

HYYKHO YCMeTb Ha)KaTb KHOMKMU @/ @ HaCTPOWUTb 3HAYEHNE U COXPAHUTb €r0 HaXKaTUem @ 6onee 0.5 cek.
1.9.2 Cxema paboTbl pexknma bbICTPOI HAaCTPOMKM NPUBEAEHA Ha PUC.6.

Mpumep HACTPOIKM HOMUHANLHOIO TOKa Ha 3HaYeHue 3.9A:
HacTpoiika eanHuu, (umcno 3):

e Haxatb 60nee 0.5 cekyHAbl KHOMKY @ (MPr 3aroputca KpacHbim, 4 cBeTogMoAa 0TObpakatoT 3HaueHue);
® KHOMKamu @ 7 @ HacTpouTb oTobpaxkeHne yncna 3 (yepes 5 cek besaeicteus MPI noracHeT);

e  CoXpaHWTb 3HAYEHME M BbINTU B PpaboUnii pexKMM HaxKaTMem @ 6onee 0.5 cek (cBeTtoamop, MNPl noracHeT);
HacTpoiika gecaTbix (4mcno 9):

e Haxatb 60nee 0.5 cekyHAbl KHOMKY @ (AP 3aropwTca KpacHbim, 4 cBeToano4a oTobparkatoT 3HaueHume);
e KHonkamu @ 7 @ HacTpouTb oTobpaykeHme uncna 9 (Yepes 5 cek besaerictaus MNPl noracHeT);

o COXpaHMWTb 3HaYeHMe 1 BbINTU B paboumnii pexnum HaxkaTuem @ 6onee 0.5 cek (cBeTogmoa MNPl noracHerT);

>0,5 -
@ ‘ »| YCTABKA HomuHasbHbIlU mok x1A

< nPr @ “kp” @/@ M3MeHeHue
YCTaBKK

@>0,5c COXPAHEHME
(0..9)x1A
@wm? 5¢ BbIXOA HoMMHaNbHbIN TOK
N =0.0A...9.9A

PABOYMU

PEXUM =

@ >05¢__ [vcTABKA HoMuHanbHbIt mok x0.1A
ner O =

ner @ «kp” @/@ u3meHeHwe
>0,5 ¢ COXPAHEHME yCTaBKM

(0..9)x0.1A

@@A

MIIM? 5¢ BbIX0A,

@ >0,5¢
»| YCTABKA Bpemsi mopmosxeHusi, x40 mc
Bpemsa TopmoxkeHua

< ner @ «kp” @/@ MsMeHeHue | —g mc...600 mc

@>0,5 ¢ COXPAHEHME YCTaBKMU

(0..15)x40 mc
@an? 5c BbIXO[,

PucyHok 6 —Cxema paboTbl pexrma O6bICTPOM HAaCTPOMKHK

1.9.3 B pexxunme nameHeHusa yctasku ceetoauoabl 3KP(8), OTK(4), rOT(2), OLL(1) otobparkatoT B ABO-
NYHO-AecATUYHOM dopmaTe 3HaYeHue ycTaBku oT 0 A0 15, KOTOpPOE BbIYMC/IAETCA Kak CyMMa pa3pAaos (8,
4, 2, 1) ropAwmx ceetoanoaos. Mpumep Ha puc.7.

ner

@ «r
2| 8(C ) 3kp

4()OTK | g+1=9

2( rot

1@ouw

PucyHoK 7 - Mpumep MHANMKALMKM 3HAYEHMA YCTaBKN =9
1.9.4 TMpwu HacTpoike HoMUHanbHoro Toka 0.0A nyckaTenb byaeT ncnonb3oBaTtb 3HadeHue 0.1A.
1.9.5 B pexume 6bICTPON HACTPOMKM HACTPaMBaeTCA TO/IbKO BpemMsi TOpMOXKeHUA. OrpaHMyYeHne ToKa
TOPMOXKEHMA B 3aBOACKOM HacTpomke 250% OT yCTaBKM HOMWHANBHOTO TOKA. M3MEHUTb TOK TOPMOXKEHUSA
MOXKHO ycTaBKom I11-04 B meHIo0 ycTaBoK ([MpunoxceHue b).

Poccus, r. BopoHex
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1.10 eXXUM nporpammmpoBaHua yctasok (meHio 111, M2)

1.10.1 PacwmpeHHble GyHKUMM NyCcKaTeNss MOryT 6biTb HACTPOEHbI B ABYX MeHto 11 v 12, Kaxaoe 13 KoTo-
PbIX coAepKMT 15 ycTaBoK. MoHbIA CNUCOK YCTaBOK NpuBeaeH B MpuaoxeHuu b.
1.10.2 O606weHHas cxeMa pexxnuma NporpaMMmnpPoBaHMA YCTAaBOK NpueeaeHa Ha puc.8. O6o3HaveHme Ha
cxeme IM* cootsetctByeT 11 unu M2, B 3aBUCUMOCTM OT BbIBPaHHOTO MEHHO.

Mpumep HacTpoiikKu napameTpa 11-07 (TOK OTKAIOYEHUA Neperpy3ku) Ha 3HauyeHue 210%:

e [1na BxoAa B MeHto 11 HaXKaTb U yAepKMBaTb bonee 6 CeKyHA, KHOMKY @ (noka cBetoauog MNPl He cTaHeT
MOPraTb ¥KeNTbiM LBETOM);

e KHONKamu @ nnm @ Bbl6paTb HOMep NapameTpa 7;
e HaxaTtb @ A9 BXoA4a B pefakTupoBaHue 11-07 (ceetoguopg, MPI 3aropuTca KpacHbIM);
e KHonKkamm @ n @ HaCTPOMUTb 3HaYeHMe napameTpa 11 (210%=11x10%+100%, cm. MpunoxeHue b);

o  CoxXpaHWUTb 3HaYeHUE U BbINTU B MeHto 11 HaxkaTuem @ 6onee 0.5 cek (Npu BbIxoAe B MEHIO CBETOAMOA,
MPI mopraeT }enTbiM LBETOM M 0TOBpaykaeTca Homep napameTpa 7).

e  BbIliTM M3 MeHto I11 B pabounii pexkmm, 418 3TOro KHOMKamm @ nam @ nepeiTtn K Nnapametpy O (TouKa
BbIX0/a), @ 3aTeM HarKaTb @ (cBeTtoamop MPr noracHerT).

@ >6 ¢ ana merio 11

@ >6 ¢ ana menio 12

»| HAYAJIO MEHIO I1*-00

©)  |rer@ sxenr
nan c \
g 40 ) ! @

HOMEP YCTABKMU [1*-01 @ »| YCTABKA [1*-01 g 40c

M3MeHeHune
I'IPF. “KP” @/® yCTaBKu

PABOUYMN |[€=——
PEXUM % 40 ¢ I'IPI'G) “OKENT”

ner O @ﬁ ¢®

0,5cCOXPAHEHUE

@A

®

BbIXOZ,

@ﬂ@

HOMEP YCTABKMU [T*-15 o _ [ YCTABKA [T*-15 g 40c¢

>

P « " n3meHeHune
2 40c nPrG) “KENT” P ner . KP @/@ yCTaBKu

@>O,SCCOXPAHEHI/|E

@ BbIXO

«

A

PucyHok 8 —Cxema paboTbl pexmnma nporpammmMpoBaHuns
1.10.3 B pexkume nporpammupoBaHusa ceetoanoabl 3KP(8), OTK(4), FOT(2), OLLI(1) otobpakatoT B ABO-
NYHO-AecATUYHOM dopmaTe HoMep ycTaBku (ecnum MPF KenTbiit) nnmn 3HadeHue ycraBku (ecau MPr Kpac-
Hbii) oT 0 go 15, KOTOpOE BbIYUCASAETCS Kak cymma paspsaaos (8, 4, 2, 1) ropsuwmx ceetoanonos. MNpumep
Ha puc.9. MNMpn 3ToM BCe BKAOYEHHbIE CBETOANOAbI NEPUOANYECKN CUHXPOHHO OTKAoYatoTca 1 nam 2 pasa

B 3aBMCUMOCTM OT HOMepa MeHto 11 nan M2 (npumep - puc.9, a).
Howmep yctasku [12-13

npr
() “xent” ner
> | 8())3kpP ‘:‘KP
40)otk | 8+4+1=13 Z|8(3kp
20)rot 4(_)OTK 4+2+1=7
1@ ow 2Qror
Mwuranue x2 1@ ou
a) Homep ycTtaBku M2-13 6) 3HaueHue ycTaBKku =7

PUcyHOK 9 - Mpumep nHANKaLMKU B pexxmme NporpammmpoBaHuA

Poccus, r. BopoHex
Ver. 1.20 BM[K.648600.011-03 PO https://pairon.technology/

15



+7(473)2-95-76-09 Pairon Energy info@pairon.tech
1.11 XXMM UHAUKauum napamerpos (meHio M1, M2, M3)

1.11.1 NapameTpbl paboTbl AOCTYNHbI ANA MHAUKALMK B Tpex MeHio M1, M2 v M3, Kaxkpoe 13 KOTopbIX
copepKuT 8o 15 napameTpoB. MOAHbIM CNMCOK NapameTpoB NnpuseaeH B [MpuaoxeHuu B.

1.11.2 Kaxkapl napameTp COCTOUT M3 3-X AECATUYHbIX pa3paaos, 06pasya TpexaHayHoe uncno 0..999 nam
yeTblpexaHayHoe umcno 0..15 9 9 (cTapwwnit paspsaa moxeT 6biTb oT 0 go 15). Mpwu BXxoae B NapameTp no

KHOMKe @ oTobparkaeTca cTapwmi paspag (PA3PAL 1 8 ananasoHe 0..15), BO BpemMs HaxKaTua 1 yaepHu-
BaHMA KHOMKKU @ - cpegHui paspag (PA3PAL 2 B ananasoHe 0..9), BO BpemMa HaxKaTuA U yaepKuBaHuA

KHOMKM @ -mnaawmnii paspag (PA3PAL 3 B gnanasonHe 0..9).
1.11.3 Obob6uieHHan cxema pexXrMma MHAMKauMM napameTpoB npusegeHa Ha puc.10. O6o3HayeHne Ha
cxeme M* cootsetctByeT M1, M2 nnn M3, B 3aBUCMMOCTM OT BbIBPAHHOIO MEHIO.

Npumep nHgMKauum napamerpa M1-01 (ToK anekTpogsurartens), 3HaueHue 4.63A, Kotopoe pa3bu-
BaeTcA Ha pa3pagbl 4, 6 u 3:

e [1na Bxoaa B meHio M1 caenaTb ABOMHOM KUK KHOMKK @ (cBeToamopm, MPr ctaHeT MopraTb 3e/IeHbIM LBe-
TOM);

e KHonkoMm @ BblOpaTb HOMep napameTpa 01;

e HaxkaTtb @ ans Bxona 8 M1-01 (ceetoauog MNP 3aropuTcs KpacHbIm);
e OTobparkaeTca 3HaueHue cTapluero paspaga 4 (ans napameTtpa M1-01 B cootBeTcTBMMU C [pUnoxeHnem B
CTaplwmm pa3pagom asaaTca eamHuubl 0..15, T.e. 3HaueHue 4 ana npumepa 4.63A)

e  YT06bI NOCMOTPETL CPeaHUI Paspaa (YNCN0 6 ) HYKHO HaXKaTb U YAEPKUBATb KHOMKY @ (nocne oTnycka-
HMA KHOMKW CHOBa oTo6parkaeTca CcTaplimii paspaa).

e YT06bI NOCMOTPETL MAAALWNI Pa3paL (UMCNO0 3) HYXKHO HaxkaTb U YAEPKMBATb KHOMKY @ (nocne otnycka-
HMA KHOMKW CHOBa oTo6parkaeTca CTaplimii paspaa);

e BblliTM U3 NapameTpa B meHto M1 Ha)KaB KHOMKY (cBeTogmopn MPIr cTaHeT MopraTb 3e/1€HLIM LLBETOM)
e  BblliTM U3 MeHio M1 B pabouunii pexnm, AN 3TOro KHOMKamm @ nnu @ nepenTn K napameTpy O (Touka

BbIX0/a), @ 3aTeM HarKaTb @ (cBeToamogp MPr noracHeT).

@ x2 ana menio M1
@ x2 ana menio M2

NAPAMETP M *-01.P3

@) 12 rn mewo M3 MIAQLWWA PA3PSE | ™.
»| HAYANIO MEHIO M *-00 ner @ “kp” ‘
—— NAPAMETP M *-01.P2 :
@ [Pr® -zem CPE[JHWA PA3PSI |\, @ @
nam i 40¢ @ \ @ ner @ «kp» 1 ‘

HOMEP MAPAMETPA M *-01 @ MAPAMETP M *-01.P1

. > | CTAPLLUUN PA3PS,
PABOYMA |[€——— E— A 17y

PEXUM g “oc ner @ «3en” @ ner @ «kp»

ner Q) ®$ ‘@

NAPAMETP M *-15.P3
MIALQLWA PA3PSIT | ™.
ner @ «kp» 3

I'IAPAMETPVM *15.P2 ':
CPE[JHUWN PA3PS \ ! @

ot =S e | ©

HOMEP NAPAMETPA M *-15 O 5| MAPAMETP M *-15.P1 | |
> D i CTAPLUWN PA3PS /)
g4oc [MPF @ “3en @ ner @ «kp”

PucyHok 10 —Cxema paboTbl pexxvma MHAWKALMM NapameTpos
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1.11.4 B pexume uHauKauum napameTtpos csetoamoabl 3KP(8), OTK(4), FOT(2), OLU(1) oTobpakatoT B
ABOUYHO-AecATUYHOM dopmaTte Homep napameTpa (ecnum MPl 3eneHbld) MU 3HAYEHWe paspsaa napa-
meTpa (ecnu MPr kpacHblit) oT 0 go 15, KoTopoe BblYUCASETCA KaK cymma pa3pagos (8, 4, 2, 1) ropawmx
cBeToaAnooB.. Npn sTom BCE BKAKOYEHHbIE CBETOAMOAbI NEPUOLMNYECKM CUHXPOHHO OTKAOYatoTcAa oT 1 Ao
3 pa3 B 3aBUCMMOCTM OT HOMepa MeHto M1.. M3.

1.11.5 Ons obo3HayeHua apobHbIx pa3pagos P2 nam (u) P3 nocne 3anATon, MHAMKaALMA 3TUX Pas3paLoB
COMPOBOXAAETCA YepPeayLWMMCA KPaCHO-3en1eHbIM LBeTOM cBeTogmoza MNPl BMecTo KpaCHOro.

1.12 PeXXnmbl TeCTUpPOBaHUA 3NeKTpoaBUraTensa

1.12.1 B nycKkatene npegycMOTPEHO 2 BapMaHTa peXkMma TeCTUPOBaHUA 3NEKTPOABUTATENS: PEXKUM TECTO-
BOrO BK/ItOYEHUA U1 pexkum AlB (aBTOMaTUYECKOro NOBTOPHOTO BKAOYEHUSA).
1.12.2 PeXXMm TeCTOBOrO BKAHOYEHUA AOCTYNEH ANA BKAOYEHUA NPU 3HaYeHUn ycTaBku M2-12=0 (3aBoa-

CKas HaCcTPOWMKa) U MOKeT ObITb BK/IIOYEH MO OAHOBPEMEHHOMY HaXKaTUIO KHOMOK n (puc. 11). No-
c/le 3TOro HaxkaTvem @ nam @ OCYLLLECTBNIAETCA BK/IOYEHME INEKTPOABUraTeNA B HANpaBAeHUU «3a-

KPbITb» UM «OTKPbITb», KHOMKOM @ OTK/IOYEHME pPEXUMA.

PAGOTA 3]
3AKPbITHUE
npr
] PEXUM ~
PABOYUN TECTOBOTO | yjEPKAHME @ >.|8()3kpP
PEXWUM BKMIOYEHWSA 47 0Tk
12-12=0
ner ner / 2@ror
O - 100w
. - A .
+ ) -
> |8( ) 3Kkp ®-Q xs O3xp
4()oTK PABOTA 3
4()OTK | ¢ y,ﬂ,EP}HAHME@ OTKPbITMg
ZOFOT @vum % 40 ¢ ZOFOT ner
1) ow 10ou \ O
T X8 )3KP
4()0TK
2rot
1C)ow

PucyHok 11 - Cxema paboTbl pexmma TeCTOBOro BKAoYeHMA (ycTaBka M12-12=0)

1.12.3 lMpu BKAOYEHMUM TECTOBOIO pPeXnuma ynpasneHme 3 oT AUCKPETHbIX CUTHA/0B 610KMpyeTCA.
1.12.4 PexKnM TECTOBOroO BK/AOYEHUA MOMKET ObITb MCNO/b30BaH MPU MYCKO-Ha/aZ04HbIX paboTax u npu
aKCNAyaTaumMn ONA OLLeHKW HArpys3Ku snekTpoasuratena. locne BKAOYEHUU SNEKTpOoABMUraTena Ha He-
CKONbKO CeKyHg, B meHto M1 ([MpunoxceHue B) coxpaHsaeTca AeTanbHaa MHPopmaumsa o paboTe aneKkTpo-
ABuratena npu nocnegHem BKAOHEHUN.

OCTOPOXHO! Npu Hanuuyun orpaHnunTenen xoaa MexaHnama (KoHUeBbIX BbiKIo4yaTenen), nyc-
KaTenb MOXEeT OTKNIoYaTbCA MO CUrHamaMm KOHLEBbIX BblIK/lH0oYaTenem TONbLKO Npu AUCKPETHOM
ynpaBrneHuu (puc.4), npM TeCTOBOM BKJIHOYEHMU C KHOMOK COCTOSIHUE KOHLEBbIX BbIKIoYaTenemn
He KOHTPONMpYyeTCHA M BO3MOXEH BbIXOA MeXaHu3Ma 3a npepaenbl orpaHuynTenen xoaa.

Poccus, r. BopoHex
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1.12.5 BMecTo perKnma TecToBOro BKAKOYEHUA B MEHIO YCTaBOK MOXKET bbITb BKAOUEH pexmum AlB (aBTo-

MaTMYeCKOro NOBTOPHOro BKAtoUYeHMA) (ycTtaBku M12-12...1M2..14, MpunoxceHue b) c 3aaaHHON ANNTENIbHO-
CTbto PaboTbl, YaCTOTOM BKAKOYEHUIN N NPOAONKUTENBHOCTLIO BKIOYEHUA A1A NPOBEPKU NycKaTenel B na-

b6opaTopHbIX ycnosuax (puc. 12).

PABOTA 3[4
3AKPbITUE
ner
PABEOYUA SEXM
PEXWUM ADB 5180 3kp
n2-12>0 -
ner ner AMNB 4( ) 0TK
O O . 2(rot
2| 8( )3KP @ * @ > > |8(])3kpP yel 10 ow
o < 2o PABOTA 31
rot
2@ror @ 2 Q AMNB OTKPbITUE
1) ow 1 ow 3 nPr
WcTeueHune e ‘\f’;_\\
BpemeHu M2-12 2|8 (_)3KP
4()oTK
OKOHYAHUE O
AMNB 2@rot
@ npr 10 )ow
1)
> |8()3KP
4()0TK
2(yrot
1()ow

PucyHok 12 - Cxema paboTbl pexmma aBTOMATUYECKOro MOBTOPHOIO BKAOYEHMA (ycTaBKa 12-12>0)
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1.13

Pairon Energy
dlWUTHOE OTKNIoYeHne n ANarHoCTuka

info@pairon.tech

1.13.1 Ona KoppeKTHOM paboTbl (YHKUMIA 3SNEKTPOHHOM 3aliMTbl INeKTpoasBuratens Heobxoamma
HaCTpOMKa HOMMUHANbHOIO TOKa aneKTpoasuratens. HoMMHanbHbIM TOK HacTpamBaeTca B AnanasoHe 0.1A
A0 6.9A (ans MCT-120P) nnun o 4.9A (ana MCT-220P). Cnocob 6bICTpOM HAaCTPOMKK yKasaH B pasgene 1.9.
1.13.2 SneKTpoHHbIe 3aWmnTbl cpabaTbiBaloT BO BpemMs paboTbl, NPU 3TOM CHUMAETCS HanpsaKeHue c 3/,
BKAtOYaeTcs ceetoanon OLU, oamH 3 ceetoamonos IFOT, 3KP nnn OTK 4icno-MmnynbCHOM MHAMKauuen
oTobpa)kaeT Kog aBapuK, a TaKKe 3aMblKalTCA KOHTAKT pene ¢ ¢yHKumen «Asapua» (B 3aBOACKOM
HacTpoMKe KOHTaKT «CpK»-«AK»).
1.13.3 Kogbl 1 0603Ha4YeHNsA HemcnpaBHOCTEN NpuBeaeHbl B Tabanue 5.

Tabauya 5 - Kodel u 0603HaveHuUA HeucnpasHocmeli

Koa
3aLWLMnThI

Yncno-mm-
NyAbCHAA UH-
Ankaumsa +

¥ ow

0O603HaueHne HEeUCNpPaBHOCTU

MpumeyvaHua
Ix-xx — koAbl ycTaBokK ([MpunoxceHue b)
Mx-xx — KOZbl NAPaMeTPOB UHAMKaLmMK (MTpuaoxceHue B)

OCHOBHbIE 3ALLUTDI

ABapuA cpabaTbiBaeT NPU HU3KOM HAMPAKEHUMN.

I'OT{*x 1 HevcnpasHocTb Bxoaoro Mpwn oTCyTCTBMM KOMaHAbI NYCKa BblAaeTca npeaynpexe-
Al HanpaxeHus (HU3Koe HanpsKe- {K
Hue) Hue (cBeToamom MOT >Xx 1 n curHan pene «FOTOBHOCTb»
OTKAtoYaeTcs).
B 3aBOoACKOM HacTpoiKe ToK 3awmTbl 110% IHom, Knacc 3a-
DNeKTPOHHasA TenIoBas 3awWwmTa [WuTbl 5 ceK (Bpema oTkaoueHmna 600% TOKa 3awmThbl).
A3 ror ¥ 3 p w L, L .(p 6 WK TbI)
o4 Hactpouka: M1-11, Nni-12
UHaukauua: M1-09
n 1 10 .
Ad I'OTﬁx 4 |MaKcumanbHO-TOKOBaA 3awnTa peBbillienue ycTasku fHom 8 L1 pas
MHAMKauMA MmaKkcumanbHOro Toka: M1-04
A5 rotr {k'x 5 |O6pbIB B Harpyske OTcyTCTBME TOKA B Harpyske
MpeBblweHWe TemnepaTypbl BHYTPU NyCcKaTens.
A6 n
I'OTm x6 CPErpes nycrarena NHanKaumna temnepatypol: M1-10, M1-14.
TOK Npu OTCYTCTBUM CUTHAJIOB
{r ynpasneHusa (npoboii cnnosoro |Mpoboit cunosoro kKato4va. HeobxoamMmo cBaAsaTbcsA € NPOuUs-
A7 rotr >*x7
KNHOYa UM 3aMblKaHKe 06- BOAUTENEM.
MOTKM 3/[], Ha Kopnyc).
A8 ror ﬁ'x 8 |Owwunbka npoueccopa Heobxogmmo cBA3aTbCA C NPOU3BOAUTENEM

3ALLNTDbI NO NEPErPY3KE

3KP wnn OTK 3aBo/iCKasA HaCTPOMKa: aBapyA NPM NPEeBbILLEHNN TOKa
b1 'ik'x 1 MpesbiweHo Bpema 3anycka 3/, |> 200% IHom yepe3 1 cek ¢ Hayana nycka.
Hactpoitka: I11-06, 11-07, 1-09.
3KP v OTK 3aBoACKanA HACTPOMKA: aBapuA NPU NPEBbILEHNM TOKa
E2 {K’x 5 Meperpyska no Toky npu paoTe > 200% IHom B TeueHue 1 ceKk Bo Bpems paboTbl.
HacTtpowka: I11-06, MN1-07, Nn1-10.
MHauKauua Toka: M1-01, M1-02
3KP vnn OTK n 3aBO/CKasA HAaCTPOMKa: 3aLUmMTa OTK/OYEHa.
53 Wy 3 eperpg' 3Ka N0 aKTUBHOMY TOKY | 1 crpoitka: 11-06, [11-08, M11-10.
ripu pabore MHAMKauuA akTUBHOTO ToKa: M1-03
Poccus, r. BopoHex
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1.13.4 Ana curHanusaumm o HEMCNPaBHOCTU MOTYT BbITb UCNONb30BaHbI pene «FK» n «AK». Pene «lK» B

3aBO/ACKOM HacTpolike nmeeT GYHKLUUIO «TOTOBHOCTbY» M BKAHOYEHO MPU HA/IMYMUWN HaNpPAXKEHUA Ha nycKa-
Tene v OTCYTCTBUM CUTHana aBapuun. Pene «AK» B 3aBOACKOM HacTpolike MMeeT QYHKLMIO «ABapua» u
BKIHOYAETCA Npu cpabaTtbiBaHMM aBapuu. [Ina KOHTPOAA UCMPABHOCTM TaKXKe MOXKeT BblTb MCNO/Ab30BaHA
byHKUMA pene «PaboTa», KOTOpana MOXKeT ObITb NepeHasHavyeHa Ha pene «MK» unu «AK» (yctasku lM11-14,
MN1-15, 3HayeHue [3]), B 3TOM C/ly4ae KOHTPO/Ib UCMPABHOCTM MOXKHO BECTU MO CPAaBHEHUIO CUTHAN0B pese
«PaboTta» 1 NoAaBaeMbIX CUTHAN0B YNPABAEHWUA ANA KOHTPONA BCeX GPaKTOPOB HEUCMNPABHOCTU, BKAOYAA
06pbIB Lenel ynpasaeHua. a8 cUrHannsaumm 3almTbl MO Neperpyske MoxeT 6biTb MCNONb30BAH CUFHAA
pene «OTKAOYEeHMe no neperpyske IA» (yctasku MM11-14, M1-15, 3HavyeHue [8]).

1.13.5 CHbpoc aBapum OCyLLECTBNAETCA KPAaTKOBPEMEHHbBIM HaXKaTUEM KHOMKM @Ha IMLEeBOM NaHenun nyc-
Katena. Npu cpabaTtbiBaHUM aBapum A3 (31eKTPOHHaA Tennosas 3awwmTa /1), cobpoc 6aoKknpyeTca Ha Bpems,
HeobxogmMmoe AnAa «ocTbiBaHWA» TennosBoin mogenn 3 (1-2 muHyTbl). Mpn nonbiTKe cbpoca CHATUEM
HanpAXXeHWs ypoBeHb TENI0BOM 3alLnTbl coxpaHaeTcs B MM3Y.

1.13.6 OMCTaHUMOHHbIN cOpoC MOKeT BbiTb BbINONHEH O4HOBPEMEHHON NOAAYeN CUTHANOB «3aKpPbITb» U
«OTKpbITb» (COPOC NPOUCXOAUT B MOMEHT CHATUA ABYX CUTHANOB).

1.13.7 ABTOMaTMYECKUIA COPOC aBapmUmM MOXKET BbiTb HAaCTPOEH pPa3Ae/ibHO A/1A OCHOBHbIX aBapuit (Koapl
A1, A3, A5, A6, A8) 1 aBapuii no neperpy3ske (Koabl b1..63) B meHto ycTaBok (M12-01...M12-04). Ansa coxpaHe-
HUA cUrHana pene «Asapua» nocne aBTocbpoca, MOXKeT bbITb UCNONb30BaHa PyHKUMA pene «ABapua+as-
Toc6poc» (M1-14, IM1-15). OTKNOYEHUE CcUrHana «ABapua+aBTOCOPOC» NPOU3ONAET TONbKO HaxKaTuem

KHOMKM @Ha IMLEBOM NAaHeNn nycKkaTens.

1.13.8 B aHeproHesaBncumon namatn nyckatens (MM3Y) coxpaHaoTca Koapl 3 NocieAHUX aBapuin ¢ UH-
dopmaumert 0 COCTOAHMM B MOMEHT OTK/ItOYeHUA. NPOCMOTP UCTOPUM aBapUi OCYLLECTBAAETCA B MEHIO
nHankaumm M3 (MpunoxceHue B).

1.13.9 Mpwu cpabaTtbiBaHUM OAHOTUMHbBIX aBapPUIi NOAPAA Yallle OAHOro pasa B Yac, coxpaHseTcs nHpopma-

UMs 0 NocNeAHeN aBapuK, a TakKe KON-BO OAHOTUMHbIX aBapuit 3a Yac. OTobparkaeTcs Npu HaXKaTum
BO BPEMSA MHAUKALMWN aBapuUn.
1.13.10 [Ons HEKOTOPbIX TUMOB aBapPUIi COXPAHAETCA AONONHUTEbHAA MHPOpMaUms - cybkoa aBapum (Tab-

nnua 6). OTobparkaerca nNpu HaxaTum @ BO BPEMSA MHAMKALMWN aBapuMm.
1.13.11 Mpu AUCTAHLUMOHHOM UK aBTOMATUYECKOM cbpoce aBapun ceetoauoa OLL ocTaeTca muraTb Ko-
POTKMMU PEAKMMU UMIMYbCaMKN, CUTHANU3UPYA O cbpoce aBapun 6e3 aHann3a NpuUnHbl. PekomeHayeTcs

MPOCMOTP UCTOPUM aBapuit B meHto M3. Copoc CUrHanm3aumm KHonKomn /.

Tabauya 6 - Cyb6koOdbl HeucnpasHocmeli

®
3aWmTbI Koa HencnpasHocTH CybKoabl HEMCNPABHOCTEW (MHAMKALMA MPU HAXKATUN ).
O=aBapwusa Npu OCTaHOBE,
A4 MaKcMManbHO-TOKOBAA 3aLLmUTa 1=aBapus Npu 3aKpbITUK,
2=aBapwusa Npu OTKPbITUM,
0..15
A8 HeucnpasHOCTb Npoueccopa
(HeobxoanMmo cBsA3aTbCA C NPOU3BOAUTENEM)
1=aBapus nNpu 3aKpbITUU
61..63 | lMpeBbiweHO Bpema 3anycka 3/ P P P ’
2=aBapwsa Npu OTKPbITUM.

Poccus, r. BopoHex
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1.13.12 JNIEKTPOHHasA TennoBas 3awmta 3/ (Koa 3awmTbl A3) paccymTbiBaeT TEN/0BOE COCTOAHNE I1EK-

TPOABUraTeNAa NO KBagpaTUYHOMY 3HAYEHMUIO TOKA, SKBMBAJIEHTHOMY YPOBHIO 3/1EKTPUYECKMX NOTEpPb B
anekTpogsuratene. 3almTa yunTbiBaeT NPOLECCbl HarpeBa U OCTbIBAaHMA NP NYCKe U OCTaHOBKE M NO3BO-
NnAeT 3aWnTnTb 3/, OT Neperpesa NPU NOBTOPHO-KPATKOBPEMEHHbIX peXXumax pabotbl. Knacc 3awuTol (M11-
12) onpepenseTt TeNN0BY MHepUMto 31 M COOTBETCTBYET BPEMEHM OTKAOYeHUs ToKa 600%*M1-11 13 «xo-
NOAHOrO» COCTOAHUA 3NEKTPOHHOM TeNN0BOM Mmogenu. MHANKaLMA YPOBHA «HArpeBa» 3/IEKTPOHHOM Ten-
NoBOM Mogenun otobpaxkaeTca B napameTtpe M1-09 ([MpunoxceHue B )

[OnAa cTaHgapTHBIX aCMHXPOHHBIX 3/1EKTPOABUIaTENEN, PACCUHMUTAHHBIX HA NPOAOIKUTENBHOCTb BKAKOYE-
HuA MNB 100% TOK 3aWMTbl HACTPOEH Ha 3HavyeHMe 110% oT HoMWHANbHOrO TOKa (ycTaBka I11-11). AnAa anek-
TPONPUBOAOB CO CNeumasbHbIMU INEKTPOLABUIATENAMM, PACCYMTAHHBIMW HA OFPAHUYEHHYIO NPOALOIKMI-
TeNbHOCTb BKAOYeHUA (Hanpumep, ACOP B mexaHn3amax Tvna M30), ToK 3awmTbl M11-11 pekomeHayeTca
yCTaHaB/AMBATb Ha YPOBHE CpeAHEeKBaAPaTUYHOTO TOKA 33 LMKA PaboTbl, KOTOPbLIN PACCYMUTLIBAETCA B 3aBU-
CUMOCTM OT NPOAO/IKUTENbHOCTU BKAtoUeHUA B no dopmyne Huxke. Hanpumep, npu MNB=25% cpeaHe-
KBa4paTU4YHbIA TOK cocTaBnT 50% OT HOMMHANBHOrO TOKa. [laHHaA 3aWMTa MOXET 3alWNTUTb ABUraTeNb OT
neperpesa B C/ly4ae NpesbiWeHNA NPOAO/IKUTENBHOCTU BKAOYEHMA.

[1B%
100%

CpenHekBaZpaTU4YHbIM TOK = HOMUHA/NIBHBIN TOK X

1.14 KoHTpoOAnb HarpysKu anekTpoasurarens

1.14.1 Ona 3dpPeKTUBHOIrO KOHTPOAS HArpy3KM aCMHXPOHHbIX 3 B NycKaTenax npenycmMmoTpeHa QyHKumA
M3MepeHMA AKTMBHOTO TOKA 3NEKTPOABUraTena, PaBHOroO NPOU3BEAEHUI0 MNOAHOro ToKa Ha (Cos @
Harpysku. [laHHaa pyHKLMA No3BonseT 6onee TOYHO onpenenaTb Harpy3Ky Ha Basly aCUHXPOHHbIX 3/1EKTPO-
ABuratenei Maaom MOLHOCTU.

1.14.2 WNHAMKauMAa 3HAYEHWA QAKTMBHOIO TOKa - napametp MI1-03 otobpaxkaerca B % OT IHOM,
cm. lMpunoxceHue B. HomnHanbHoe 3HaYyeHMe aKTUBHOro Toka M1-03 npy HOMMHANBLHOM TOKe COOTBET-
cteyet 100% X Cos ¢ (HOM) u B cpeaHem coctaBnset 60-80% oT IHOM.

1.14.3 OTpuuaTenbHble 3HAaYEeHUA aKTUBHOIO TOKa MOTYT BO3HWKaTb NMPU peKynepaTtuBHOMN Harpyske 3/,
(Harpy3Ka HanpaBneHa Ha yBennyeHune ckopoctu 3/). OTpuuaTtenbHble 3Ha4YeHMA oTobparkatoTcA Kak 3Ha-
yeHua >800% (Hanpumep -25% oTobparkaeTca Kak 825%).

1.14.4 MapameTp aKTMBHOIO TOKA MOXKET UCMO/Ib30BaTbCA A5 6onee TOYHOM 3aLMTbl OT NeperpysKku (Koa
B3), a TakKe Ana GyHKUMM CUrHana neperpyskm nanm GyHKUMM Aoxuma 3agsukek (n.1.16, 1.17). B 3asoa-
CKOM HACTPOMKe KOHTPO/Ib aKTUBHOIO TOKA A/1A 3aLLMTbl MW CUTHANIN3aLLMKN OTKAoYEH (ycTaBku IM11-08, 12-
06).

BHUMAHME: [ina cMHXPOHHbIX anekTpoasurateneit tuna ACOP nonHbI U aKTUBHbBIN TOK 3/1€KTPOABUra-
TeNA He U3MEHAIOTCA OT HAarpy3KM Ha Bany afieKTpoasuraTens.

1.15 DYHKLUMA OCTAaHOBKU 3N1€KTPOABUraTeNa No neperpyske

1.15.1 ®yHKumMK 3awmThbl oT neperpyskmn (b1...63) moryT 6bITb MCNO/Ib30BaHbI A1 OTKAOYEHMA /1EKTPO-
Apuratensa 6es cpabaTbiBaHWA aBapun (yctaBka I11-06). MoBTOpHOE BK/AOYEHNE MOXKET ObITb pa3peLleHo
NOBTOPHOM Nogayen CMrHana ToNbKo B MPOTUBONONAOXKHOM, b0 B Ntobom HanpasneHuu. CurHan ob ot-
KAHOYEHUN NO Neperpyske MoXKeT ObiTb HazHayYeH Ha pene «MK» nnn «AK» (yctasku M11-14, M1-15, 3Have-
Hue [8]).

BHUMAHME: [lns cMHXPOHHbIX aneKkTpoasuratenen tmna JCOP nonHbIN M aKTUBHBIA TOK 3N1E€KTpoABuUra-
TenA He U3MEHAIOTCA OT Harpy3KuM Ha Bany sfiekTpoasuraTens.

1.16 CurHanmsauma o npeBblleHNN Harpy3Ku

1.16.1 Onsa ANArHOCTUKM HArpy3Kn aCMHXPOHHOro 31 MoXKeT 6biTb HACTPOEH CUrHaN NepPErpyskn (YCTaBKM
MN2-05...M12-08), KOTOpbI MOXKeT bbITb HazHayeH Ha pene «K» nnn «AK» (M1-14, MN1-15, 3Ha4yeHue [6]).
CurHan cpabaTbiBaeT Npy NPeBbILLIEHNM 3343aHHbIX YCTAaBOK NOJIHOMO M/IM AKTUBHOTO TOKa (Kakasa cpaboTtaeT
paHbLUe).
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1.17 YHKLUMA A0XKMUMA 3a4BUNKKU NO TOKY

1.17.1 HacTpowKa ToKa l12-05, 12-06, Tak¥e UCnonb3yeTcs AN CUTHaNA «pene TOKOBOro A0XKMMa», KOTo-
PbI BKAOYAETCA Npu paboTe I/, Ha 3aKpbITUE N OTKAOYAETCA NPU NPEBbILEHUM NOJHOTO UM aKTUBHOTO
TOKa ycTaBoK [12-05, M12-06. CurHan aonxeH 6biTb Ha3HayYeH Ha pene «FK» nnn «AK» (M1-14, M1-15, 3Ha-
yeHue [7]). JaHHbIN CUTHAN Yepes3 NPOMEKYTOHHOE pesie MOMKET ObiTb BK/IOYEH NapasiefibHO KOHLLEBOMY
BbIKNOYATENIO 3aKPbITUA (Npumep Ha puc. 13).

BHUMAHME: DyHKLMA OOXKMMA HE MOMKET OblTb MCNONb30BaHA C CMHXPOHHbLIMM 3NEKTPOABUraTENAMM
Tnna ACOP.

X1 X2
QF1 [« Lenb Lenb | »- _SneKTpoanBo,q
~1x2208 7 1] A 3 |1 Lhsslo
N—2 N Cp 2 —3
0 |
X3
Uenb »- B KB3
3kp | 1 _/T_‘
¥ ol [ k11
¥ HE | — :[ KBO
G1 -
o
U24| 4 € — |
0]s
x4 KoHTponnep
Llenb |-
CpK |1 7N 3AKPLITUE
N1-14=7 =1 |
n1-16=0 [ — " “—0TKPbITHE
L1 AK |3 }— K1
MCT-120P ==L —
- §$=K ABapwus
G1 - UCTOYHUK NUTaHUs 24B

PucyHok 13 - NMpumep cxembl NOAKNOYEHUA C PYHKUMEN O0XKMMA 334BUKKN

1.18 MpeasaputenbHaa CMrHaNAM3aLmuA O neperpese

1.18.1 [na paHHEN ANArHOCTUKK neperpesa nyckatens uam 31 moxkeTt 6bITb HAaCTPOEH CUrHa/ npeaBapu-
TEe/IbHOTO Neperpesa, KOTOPbIN MOXET O6biTb Ha3zHaueH Ha pene «TK» nnu «AK» (M1-14, M1-15, 3HayeHue
[9]). CurHan cpabaTbiBaeT npu goctuxeHnn 90% ot noporos cpabaTbiBaHUA 3aWmnT A3 1 A6.
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1.19 MapKupoBKa 1 nijombuposaHue

1.19.1 MapKnpoBKa nycKkaTens NnpomM3BOANTCA Ha NepeaHeln NaHenn n 60KOBOM WKAbAMUKE.
Ha nepeaHei naHenn HaHeCceHO HaMMeHOBaHMe NycKkaTena u 0603HavYeHMA Knemm.
Ha 6okoBOM WNNbAVKE HAHECEHbI Cneaytolwme AaHHble:
- 3aBOACKOM HOMep
- HOMWUHANbHOE HanpAXeHWe NUTAaHMA U YacToTa
- HOMWHA/IbHbIN TOK NyCKaTens
- Hagnucb «CaenaHo B Poccmm»
- rof, U3rotoBneHuUa
- PYHKLMOHANbHAA CXeMa.
1.19.2 Ha KnemmHbIX KONoAKax HaHeCeHbl HAaKNEeMKU C 0603HAYEHUAMMN KNEMM.
1.19.3 Ha Kopnyce nyckatena paaom C BAHTOM 3a3eMIeHUA UMeeTCA 3HaK 3a3eM/IeHUA.
1.19.4 NMnombupoBaHMe NycKaTens OCyL,EeCcTBAAETCA C MOMOLLbIO HAaKNEMKU C KOHTPOIEM BCKPbITUA.

1.20 YnaKoBKa

1.20.1 MycKaTenb BO B/Aro3allUTHON YNaKOBKe YKIaAbiBAETCA B KOPOOKY M3 rodpnpOBaHHOIO KapTOHa,
cBobogHOE NPOCTPAHCTBO MeXKAY MyCcKaTeNem U CTEHKAMM KOPOOKM 3aN0NHAETCA KapTOHOM.
1.20.2 B KOpobKy € nyckaTesem BK/1afblBaeTcA Nacnopr.

Poccus, r. BopoHex
Ver. 1.20 BM[K.648600.011-03 PO https://pairon.technology/ 23



+7(473)2-95-76-09 Pairon Energy info@pairon.tech
2 WUCNOJIbBOBAHUE NO HASHAYEHUIO

2.1 JKcnayaTauMoHHbIe OrpaHuYeHus

2.1.1 He pgonyckaeTca WCNonb3oBaTb MyCcKaTeNb B YC/AOBMAX, OTAMYAOWMXCS OT YCAOBUM B
Tabnuue 1.

2.1.2 Ecnv no ycnoBMAM 3KCMyaTauumM BO3MOXHbI KOPOTKME 3aMblKaHWUA Lenen, NOAKNOYEHHbIX K Bbl-
Xo4y nyckartens, To HeobxoAMMO NOJABATb HANPAXKEHME HA CeTeBble KNEMMbI NyCKATeNs Yepes peKoMeH-
Ayemble NaaBKkue npeaoxpaHutenn (tabavua 7).

2.1.3 BmecTo npegoxpaHuTeneit AONyCcKaeTca UCNOAb30BaHNE WHAMBUAYANbHbIX aBTOMATUYECKMX Bbl-
KAtoyaTenel ¢ ycTaBKo TOKa MIHOBEHHOro pacuenuTtens He 6osee 150 A, Knaccom TOKoorpaHmMyeHusa 3 u
OTK/IloYatoLWe cnocobHOCTLIO He HUKe 6 KA. B Tabnue 8 npuBeaeHbl peKoMeHayeMble NapameTpbl aBTo-
MaTUYECKUX BblKAKOYaTeNnen.

2.1.4 T[lpu 3Ha4YeHMM oXuMaaemoro Toka K3 B mecTte ycTaHOBKM nyckatens 6onee 350A 3awwmra noaynpo-
BOAHWKOBbIX KNHOYEN OT BbIXxoAa M3 CTpos npu K3 BO3MOXKHa TOZIbKO MPWU MCNONb30BaHMM NpeaoxXpaHuTe-
nevi Tmna gR/aR.

Tabauya 7 — PekomeHOyemoble npedoxpaHumenu

HoMWHaNbHbIN PekomeHayemble PekomeHayemble npeaoxpaHuTenu (LMAnH-

TOK ABurartens napameTpbl Apunyeckan NnaBKaa BCTaBKa)
npeaoxpaHuTenem

[o 6 A 8..32 AtTun gR, aR, gRL Z-C10/SE-10A/GG (Eaton/Moeller)

MpumedyaHne — PekomeHayemble NponsBoauTenu npeaoxpaHuteneii: Eaton (Moeller),

Schneider Electric, ETI, Siemens, OEZ, Siba, Littelfuse, Ferraz Shawmut, Bussmann, ABB.

Tabauya 8 — PekomeHOyeMble a8MoMamu4eckue 8biKaroyamesnnu

HomunHanb-
HbliA PekomeHayemble napameTpobl AB PekomeHgyemble AB
TOK ABura- AY P P Al
Tena
MogaynbHbii AB, 10 A Tmn xap-ku C, iC60H, ic60N (Schneider Electric),
0o 6 A .
KNnacc TOKoorpaHuyeHuma 3 55X4 (Siemens)

2.1.5 He ponyckaeTca MCNONb30BaHWE NyCcKaTeNa B MOMELLEHMAX C HAaIMYMEM TOKONPOBOAALLEN MNblAK
6e3 AONONHUTENbHbBIX MEP MO 3aLiUTe NycKaTens oT ee NPOHMKHOBEHUA BHYTPb 060N0YKN U HA BHELLHUE

KNIeMMHble CoeANHEHUS.
2.1.6 Tpu NnpoBepKe CONPOTUBAEHUA U30NALMMN BHELIHMX Lieneid HeobXoAMMO OTKAUYMTL MX OT NycKa-

TenAa.
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2.2 OAroTOBKa NyCKaTensa K MCno/sib30BaHUIO

2.2.1 PacnakoBaTb nyckaTenb. [pon3BECTM ero BHELWHNN OCMOTP, 0b6palas BHMMAHWE HA OTCYTCTBUME
MeXaHMYECKMX NOBPEXAEHNN KOPNYCa U KNEMHUKOB.

2.2.2 Tpu HAIMYMU MEXaHMUYECKUX NOBPEXAEHNIN KOpnyca (CKONOB, TPELWNH, 1 Apyrux AedeKToB) NycKa-
Te/Nb CneAyeT cuMTaTb HEUCNPaBHbIM. [lanbHelwen NPoBEepPKE N BKAOYEHUIO B CETb TAKOW MycKaTeNb He
NoOANEXUT.

2.2.3 Tpu BHECEHMM NyCKaTeNa C MOpPO3a B TeN/I0e NOMELLEHNE OCTaBUTb NyCKaTelb B 3aBOACKON yna-
KOBKe B nomeLeHnmn Ha 8-10 yacoB anA Toro, 4Tobbl NycKaTenb NOCTENEHHO NPUHAN TEMMNEPATYPY OKPY»Ka-
toLero Bo3ayxa.

2.2.4 [nanyckatenein c onymert USB-nopTa, npu nepBom noakatoveHnn 610Ka K MK npu Hanmunm nHtep-
HeTa VCP apaliBep AO/IKEH YCTaHOBUTLCS aBTOMaTU4YeCKU. [pu OTCYTCTBUM MHTEPHETA ApaliBep MOXKHO
cKayaTb no ccbiike http://www.ftdichip.com/VCP.htm. Mporpamma MST_Loader gocTynHa no ccbinke
http://bitek-e.ru/assets/files/MST Loader.zip.

2.3 Ucnonb3oBaHue nyckatens

2.3.1 3akpenuTte nyckaTtesib Ha BEPTUKAJIbHOM MOBEPXHOCTY.

2.3.2 [lloacoeanHuTe 3a3eMAAIOLLINI NPOBOAHUK K 6ONTY 3a3eM/IEHUS Ha KOpnyce nycKaTens.

2.3.3 Ybeautecb B OTCYTCTBUM HAMNPANKEHUA B NMUTAIOLLEN CETU M LLENAX yrpaBieHus.

2.3.4 TNopacoeanHuTe NyckaTenb K CETU U ABUraTeNto B COOTBETCTBMM C pasgenom 1.6. Ybeanutech, 4to
KOHZEHCATOP B 9NEKTpoABUraTene NogKAYEH MeXay Knemmamu «3» n «O». NoacoeanHuTe LLenu ynpas-
NneHuA. Llenu ynpaBneHua A0MKHbI NPOKAAAbIBaTbCA OTAE/1bHO OT CUNOBbIX Lienen.

2.3.5 [logainTe HanpsMKeHUe Ha nyckaTtenb U ybeauTech B GYHKLUMOHMPOBAHUM NycKkaTens (paboTa ceeTo-
avopaa ror).

2.3.6 BbINOAHUTb BbICTPYIO HACTPOMKY HOMMUHANBHOTO TOKA 3/IEKTPOABMUIaTENS B COOTBETCTBMMU C pa3se-
nom 1.9.

2.3.7 YbepguTecb, 4TO ABUraTe/Ib BPALLAETCA B KNPAMOM» U B «0BpaTHOM» HanpaBAeHUM B COOTBETCTBUM
C CMTHaNaMu ynpasaeHusa, Npu aTom 3aropatorca ceetoanon, 3KP, OTK. [Nocne 0CTaHOBKM MOXHO NOCMOT-
peTb 3Ha4YeHne ToKa NyTem NPocMmoTpa napameTtpa M1-01 B cooTBeTcTBUM C pasgenom 1.11.

2.3.8 [lpu He0bxoaMMOCTUN HAaCTPOIMKKN AONOAHUTENBbHbIX PYHKLMIN NyCKaTeNA BbINOAHUTb NPOrPaMmmmnpo-
BaHWe YCTaBOK B COOTBETCTBUM € pa3aeniom 1.10 nmbo c nomoupto nporpammbl MST Loader (ons mogenen
c USB-nopTom).
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3 TEXHUYECKOE OBC/TYXXMUBAHUE U PEMOHT

3anpeuwaertca! MpousBoauUTb TeXHUUECKOE 06CNyKMBaHUE NyCKaTeNs NPU NOAAHHOM HanpPAXKeHUu.

3.1 Obuwue ykasaHuA

3.1.1 TexHu4yeckoe obcnyKMBaHME NycKkaTens NPon3BOAUTb HE PeXKe OAHOro pasa B rod,.

3.1.2 K TexHnyeckomy obCnyKMBaHUIO AOMYCKAOTCA NMLA, MMEOLLME CreunanbHyo NOAroToBKY U A0-
NYCK K 3KCNAyaTaummn aneKkTpoyctaHoBoK 4o 1000B, nayumsline Hactoalee pyKkoBoACTBO MO KCNAyaTaLuu.
3.1.3 T[lpu BO3HWUKHOBEHUU HeucnpasHOCTU cM. 3.4. [pn HEBO3MOXKHOCTU YCTPAHEHUA HEUCNPABHOCTH
CBA3ATbCA C M3rOoTOBUTENEM UM Pa3paboTUMKOM. PEMOHT nycKaTens A0MKeH NPOU3BOANTLCA B YCIOBUAX
3aBO/a-U3roToBUTENA.

3.2 Mepbl 6e30nacHocTH

OnacHo! Mpu nogaue HanpAXXeHUA Ha MyCKaTeNb Ha KJemmax ABUraTens NpUCYTCTBYET onacHoe
HanpaxxeHue! Bce paboTbl ¢ Harpy3Kou NPOM3BOAUTb NPU CHATOM HaNpPAXEeHUU ¢ nyckatensa!

3.2.1 pwu pabote c nyckatenem cneayet pykosoacrteoBatbecsa FOCT 12.3.019-80, «MpaBunamm TexHu4e-
CKOWM 3KcnyaTauun 3/IEKTPOYCTaHOBOK YCTAaHOBOK notpebutenen» (MTI3M), a TakKe «[MpaBunamu no
OXpaHe TpyAa Npu aKcnayaTaumm snekTpoyctaHoBok» (MOT33).
3.2.2 Tpu aKcnayaTaymm nyckaTesb A0/KEH 6bITb 3a3emeH.
3.2.3 Bce paboTbl N0 MOHTAXKy NycKaTens NPon3BOAUTb NPU NOJHOCTbIO CHATOM HANPSXXEHUU NUTAHUA.
Mpun sTOM HEOHX04MMO BbINONHUTL MEPONPUATUA MO NPEAOTBPALLEHMIO OLWIMOBOYHOM NOAAUYN HANPAKEHUA.

3.3 MopaaoK TexHu4eckoro obcnykmMBaHmsa

3.3.1 TexHu4yeckoe obCyKMBaHME NPOBOAMTCA HE pexKe OA4HOro pasa B roj,.
3.3.2 PaboTbl, NpoON3BOAMMbIE B XO4€ TEXHUYECKOTO 06CNYKNBaAHUS:
® KOHTPOJIb KpPEenieHUA nyckaTens;
® KOHTPO/Ib 3/IEKTPUYECKMX COEANHEHNN;
e yAaneHue Nblan U rpsasmn ¢ KIEMMHUKOB;
e yAaneHue Nblan 1 rpsasmn C NOBEPXHOCTU paanaTopa U Kopnyca nyckatens;
3.3.3 [lpu npoBeAeHNM BHELLHETO OCMOTPA HE A0/IKHO BbiTb 0CNabneHMA KpenexXHbIX 91eMeHTOB NyCKa-
Tena, ocnabneHns M NoAropaHNs KOHTAKTOB KNEMMHbIX COeANHEHUN.

3.4 BO3MOXHble HEeUcnpaBHOCTU U meToAbl UX YCTPaHEHUA

3.4.1 T[puv NOWCKe HEUCNPABHOCTEN B NEPBYIO O4EPEb NPOBEPLTE HAIMUYME HANPAXKEHUA CETU U HaNUYne
CUTHANOB YNPaBAEHNSA, COOTBETCTBME UX MapameTpam nyckatens. MposepbTe HAAEXHOCTb NOACOeAMHEHUSA
ABUTaTena u Lenen ynpasneHua. MNposepbTe COOTBETCTBME YCTAHOB/IEHHbIX PEXMMOB PaboTbl NyckaTens
baKTMYECKMM pexkMmam NprBoAa.

3.4.2 BapwaHTbl HencnpasHOCTEN NpMBeAEHbI B Tabanue 9.
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Tabnauya 9 — HeucnpasHocmu u mem
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(0]

bl ux ycmpaHeHuA

Mpun3aHakn

MpnumnHa

Cnocobbl ycTpaHeHus

Mpw nogaye Hanpaxe-
HWUA He paboTaeT HK
OAVH CBETOAMNOA,

-He NoAaHo BHelWHee nuTaHue 24B
-nepenyTaHa NOAAPHOCTb BHELWHEro nu-
TaHuA 24B

-HEMCMPaABHOCTb BHYTPEHHEN CXEMbI

- WU3MEPUTb Hanps)KeHue Ha
Knemmax U24 n 0.
-CBA3AaTbCA C MPOM3BOAUTENEM.

Mpn nogaye Hanpaxke-
Hua ceetoaunog NOT mu-
raeT O4HOKPATHbIMM
nmnyabcamu

- HU3KOE HanpAaxeHmne

-U3MEPUTb HANPAXKEHNA MeXAY
MeXay Khnemmamum BXOLHOro
HanpaXeHua «A» n «N»
-CBA3aTbCA C Npon3BoAUTENIEM

Csetoaunopg roT ropwur,
HO NMyCKaTe/lb He pearu-
PYET Ha CUTHaNbl ynpas-
NeHns

-CpegHAs TOYKA BXO40B YNpaB/eHUA He
NOAKNOYEHA K UCTOYHUKY NUTAHKUA.

-NpoBepuUTb Cxemy Mo puc.3,
n.1.6.2

-U3MEpPUTb  HanpAXeHue Ha
Knemmax «U24» n «0».
-CBA3ATbCA C MPOM3BOAUTENEM.

lopwut ceeTtogmog, OLL,
nycKkaTefib He pearu-
pyeT Ha CUTHaNbl ynpas-
neHuns

- cpabaTbiBaHME 3N1EKTPOHHOM 3alMThbI
nyckatens

BbIACHUTb NPUYKHY cpabaTbiBa-
HWA 3alWMTbl B COOTBETCTBUM C
pasgenom 1.13 n Tabnunuein 5.

dneKTpoasuraTens pa-
6oTaeT Npu OTCYTCTBMM
CUrHana ynpasieHus

-HeucnpaBHoOCTb  (Npoboi)

K/1Ho4a

cmnnosoro

- 3aMEHUTb NYCKaTe b,
- CBA3aTbCA C NPOU3BOAUTENEM.
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4 TPAHCNOPTUPOBAHUE U XPAHEHMUE

4.1.1 TlyckaTenn moryT TPaHCNOPTUPOBATLCA B YNaKOBKe OPraHuU3aunm-u3roToBUTENA BCEMU BUOAMMU
TPaHCNOPTa B KPbITbIX TPAHCMOPTHbIX CpeacTBax nNpu ycnosuax xpaHeHuna 5 no NOCT 15150 ana ncnonHe-
HuA YXJ1 npyn TemnepaType oKpy»KatoLero so3gyxa oT muHyc 50 go +50 °C. TpaHCcnopTUpOBaHMeE NycKaTe-
Nen B yHMBEPCa/ibHbIX KOHTEMHEpPaxX AOMNYCKAETCA B OTKPbLITbIX aBTOMALUMHAX M BaroHax. TpaHCNoOpTMpPOBa-
HUe Mpu BO3AYLLHbIX NepeBO3KaX A0NKHO NPOU3BOAMUTLCA B repMeTU3UMPOBAHHbLIX OTanIMBaeMbIX OTCEKaX
npu ycnosuax xpaHeHua 2 no NOCT 15150, a npy MOPCKMX NepeBO3Kax — B TPHOMax Npu yCA0BUAX XpaHe-
HuAax 3 no NOCT 15150.

4.1.2 TpaHCNoOpTMPOBAHWE NycKaTeNen A0MKHO NPOM3BOAUTLCA B COOTBETCTBUM C NPaBUIaMM, AENCTBY-
IOWMMU Ha AaHHOM BUAE TPaHCMNOopTa.

4.1.3 Bo BpemA NOrpy304yHO-pasrpy3oyHbiXx paboT n TpaHCNOPTUPOBAHMM YMAKOBaAHHbIE MyCKaTeNn He
OO/IXKHbI NOABEpPraTbCA PE3KMM yaapam M Bo34encTBuio aTMmochepHbix ocaakos. Cnocob yKaaaku ynako-
BaHHbIX MEXaHW3MOB Ha TPAHCNOPTHOE CPEeACTBO AO0/IKEH UCKNOUYATb UX NepemelleHune.

4.1.4 CpoK TPaHCNOPTUPOBAHMA HE AOMKEH NPEBLIWATbL O4HOr0 Mecaua. bonee gonrnin cpok pasmele-
HWA — NO COrNacoBaHUIO C U3rOTOBUTENIEM.

4.1.5 YcnosuaxpaHeHua 1 no NOCT 15150 — otananBaemsble, BEHTUAMPYEMbIE CKIAAbI, XPaHUINLLA C KOH-
ANUMOHUPOBAHNEM BO34YyXa, PACMO/IOXKEHHbIE B /II0ObIX MAaKPOKIMMATUYECKUX palioHax, TeMnepaTtypa oT
+5 po +40 °C, BnaxHocTb 40 80% npu Temnepatype 25 °C.

4.1.6 [lepen pacnakoBblBaHMEM MNOC/AE TPAHCMOPTUPOBAHUA NPU OTPULATENIbHON TemnepaType Mnycka-
TEeNU A0NKHbI ObITb BblaeprKaHbl B TeyeHMe 8-10 yacos B ycnoBuax xpaHernsa 1 no NOCT 15150.

5 KOMMNNEKTHOCTb

B Komnnekt nyCcKaTenAa BXo4AT:

* nyckatenb BM/AK.648600.011TY lwr.

* PYKOBOACTBO MO 3KCNAyaTauum BM/K.648600.011-03 P3 1wt 1)

* nacnopTt ana MCT-120P BM/K.648600.011-10MNC lwT
ana MCT-220P BM/K.648600.011-11 NC lwTr

* ynakoBKa lwr.

1) Ho He 6onee 10 WT Ha NapTUIO. DNEKTPOHHaA BEpPCUA PYKOBOACTBA AOCTYMNHA Ha caiTe
http://www.bitek-e.ru/
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PucyHok A.1 — FabapuTHO-ycTaHOBOYHbIE padmepbl MCT-120P, MCT-220P
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MeHto nporpaMmmMmunpoBaHnA yCTaBOK

(obs3aTenbHoOE)

Tabnuya 6.1 MeHto ycmasok 11

3HayeHuA 1 paclnppoBKa YCTaBOK 3aB.
Ne HasBaHue yCcTaBoOK MpnmeyaHue
[X] —3HaueHwue ycTaBku 0..15 yCT.
M1-01 |HoMUHaNbHbLIN TOK HomuHanbHbIM TOK (IHOM) [6]
0.1A.6.9A (ana MCT-120P) Unu
x1A [0..6]x1A =0A.6A 0.1 A ..4.9 A(pna MCT-220P) (4]
ni-o2 x0.1A [0.9]1x0,1A=0.1A..09A [0]
M1-03 |He ncnonbsyetca [0]
ni-o4
M1-05 |Pexxum nycKa 34 [0] =npamow nyckK (c BkntoueHmnem B 0) MapameTpsbl 3anycka /. [1]
[1] = 6e3yaapHbIn nycK 1 (npamoit) Mpwn HacTpoMKe pexmma orpa-
[2] =6e3ynapHbIit nyck 2 HUYEHMA TOKa YBE/IMYMBAETCA
(HapacTaHue HanpaxeHua 60 mc) Bpems nycka, Heobxoammo yBse-
[3..10] x 50% = orpaHuW4YeHne ToKa JINYUTb YCTaBKY
150%..500% ni-o9.
[11..15] = pocT Hanps»keHus 0.1-0.5 ¢
M1-06 |OTKnOUeHue no nepe- [0] =oTKntoueHuMe c aBapuei (Koapl 3a- | M11-07, M1-09,— HacTpoliKa 3a- [0]
rpyske 3], wut 61..63) wmntbl b1
[1] = oTkntoueHme 6e3 aBapun ¢ 610KK- | M1-07, M1-10,— HacTpoliKa 3a-
PesKnMm OTKNOUYEHUA |POBKOM HanpaBaeHuUA wmTtbl 62
[2] = oTkntoueHme 6e3 aBapumn 6e3 6n0- | M11-08, M1-10 —HacTpolika 3a-
KWPOBKW HarnpasaeHuA wnTbl B3.
ni-oz Tok oTKtoueHus, %lHom|[0-15] x10% + 100% = 100%..250% IHom | NMoapobHee: [10]
ni-o8 AKTMBHbIN TOK|[0] = 3anpeT OTKAOUYEHUSA MO aKT.TOKY n.1.13.3. [0]
oTkAtoueHuA, %lHom|[1-15] x 10% = 10% .. 150% IHoMm
ni-o9 3aseprKKa cpabatbiBaHuna|[0] = 0.5 ¢ [1]
npw nycke, c|[1..15]=1c..15¢
n1-10 3apgeprkka cpabaTtbiBaHMA [0]=0.02 ¢ [10]
npu patote, ¢ [1..10] x0.1c=0.1c..1c
"“I[11..15]=1c..5¢c
M1-11 |9neKTpPOHHAA Tena0BaA 3a- Knacc 3awutbl onpegensaet ten- | [11]
wuTa: NoBy0 MHepuuio 3 1 cooTtseT-
ToK 3awuThl, %IHom |[2..15] x 10% = 20% .. 150% IHOM CTBYeT BpeMeHW OTKAOYEHMUA
ni-i2 [0] = 3awuTa A3 oTKAOYEHa TOoKa 600%x[M1-11. [5]
Knacc 3awmtsl, c [[1-15]=1c..15¢ MNoapobHee n.1.13.3, n.1.13.12.
M1-13 |He ncnonb3syetca [0]
Mni-14 |®yHKuuu pene [0] = aBapwun MoapobHee: [2]
[1] = aBapua (nHBepcun) n.1.13.4,
Pene «[K» |[2]=roTosHocTb n.1.13.7,
ni-1s [3] = pabora n.1.15..1.18 [0]

Pene «AK»

[4] = aBapua + aBTOC6pPOC

[5] = aBapua + aBTOC6pOC (MHBEPCHA)
[6] = curHan neperpysku (M12-05..M2-08)
[7] = pene TokoBOrO A0OXKMMa

(r2-05, r2-06)

[8] = oTkntoueHMe no neperpyske 3/,
(aBapwms b1..63 unn oTkAtOYEHME)

[9] = npeaynpexaeHue o neperpese
[10] =PaboTa (3aKkpbiTHE)

[11] =PaboTa (oTKpbITUE)
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Tabnuya b.2 - MeHio ycmasok M2

Ne HasBaHue ycTaBoK 3HavyeHus 1 paclundpoBKa yCTaBoK MpumeyaHue 3as.
[X] —3HaueHwue ycTaBku 0..15 yCT.
M2-01 |ABToc6poc ocHOBHbIX 3a-  ([0..10] = 0..10 nonbITOK cbpoca Mocne ncnonb3oBaHuA No- [0]
wwurt (A1, A3, A5, A6, A8) NbITOK aBTOCOpPOCA, CHETUYMNK
Ko1-BO NomnbITOK MCMNO/Ib30BaHHbIX NOMbITOK
n2-02 [1..10] =1c..10c yMeHbluaeTca Ha 1 Kaxapii | [10]
3ageprkka cbpoca([11..15] =1 MUH .. 5 muH Yyac 6e3aBapuinHOM paboTbl.
M2-03 |Astoc6poc 3awmt no nepe- ([0..10] =0..10 nonbITOK cbpoca NoapobHee: [0]
rpy3ske (b1, 62, b3) n.1.13.3,
Kon-Bo nonbi- n.1.13.7,
TOK n.1.13.11.
n2-04 [1..10] =1c..10¢c [10]
3ageprkka cbpoca([11..15] = 1 MUH .. 5 muH
M2-05 |CurHan neperpysku [0-15] x 10% + 50%= 50% .. 200% IHom | MapameTpbl HacTpoikn ana | [10]
byHKUMK pene: «CurHan ne-
Tok (%IHom) perpysku» nnm «Pene Toko-
n2-06 [0] = KOHTPO/Ib AKT.TOKa OTK/IOYEH BOIo A0XKMMa» (cm. M11-14, [0]
AKTUBHBIV TOK (%IHOoM)|[1-15] x 10%= 10% .. 150% IHom ni-1is).
n2-07 [0]=0.04c NoapobHee: [10]
3apepKa BratoyeHna|[1-10] x 0.1 c=0.1c.. 1 ¢ n.1.14,
curHana, c|[11..15]=1c..5¢ n.1.16,
n2-08 [0]=0.04c n.1.17. [10]
3apeprkka oTkaouYeHnA|[1-10] x 0.1 c=0.1c..1c
curHana, c|[11..15]=1c..5¢c
M2-09 |He ncnonb3syetca [0]
M2-10 |3apesepBUpPOBaHO [0]
MN2-11 |3apesepBUpoOBaHO [0]
M2-12 |Pexxum ANB [0] = oTKAtoueHo Mpwu M2-12=0 pelicteyeT pe- | [0]
(aBTOMaTHMUeCcKoe NOBTOP- | (pPeXXMM TECTOBOrO BK/OYEHWUS) ¥KMM TECTOBOTO BK/IIOYEHMUSA,
HOe BKJIloueHue) [1-5] x 10 muH = 10-50 MUHYT Mpwu M2-12>0 pelicTByeT pe-
OnntenbHocTb|[6-14] — 5 = 1-9 yacos »um AlMB.
nepuofa pabotbl |[15] = HenpepbIBHO MNopgpobHee:
n2-13 Yumcno srkatoyeHuit B yac|[1-15] x 200= 200..3000 Bk//4yac n.1.12. [3]
n2-14 [1-9] x 10% = 10% .. 90%, [3]
MpoaoKUTeNbHOCTb BKAO-|[10] = nocTosiHHOE BKAOYEHME.
yeHus
N2-15 |3aBopgcCKue yCTaBKuU [0] = oTkNtOUEHO [0]
[1] = ycTaHOBKa 3aBOACKMX YCTAaBOK
Poccus, r. BopoHex
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Tabauya B.1 - MeHto uHoukayuu M1 «TeKkyuwue napamempbl pabomel»

UHauKauma no

paspagam
Ne MapameTp Popmar 1 AnanasoH (MWH/makc) MpumeuaHne
WMHAMKauUK y Py | P3
@ ®
TeKywue napameTtpbl 0. 0 0
M1-01 (nocnegHue 3HaueHus) - 9 g
Tok, (A) |0.00 A ... 15.99 A ) Bo Bpemsa paboTbl 3/
0 0 0
M1-02 Tok, (% IHom) |0 ... 999% IHom OTOBpaKatoTCA TeKyLIMe
9 9 9 | 3HaueHwus.
+0 ... +799% IlHOM 0 0 0
M1-03 AKTUBHBIN TOK, (% IHOM ) |- O ... -799% IHOM Bo Bpemsa octaHOBa
(3HaueHma 800...1599%) 151 9 9 oTobparkatoTca nocnea-
- 0 e 3Haye epe
M1-04 MakKcumanbHbIn ToK (A) (0.0 ... 159.9 A 010 HNE 3HANUEHMA Nepes
15 9 9 | OTKNOYEHUEM.
M1- 0:0 0
05 Bpems pabotbl 34 (c) [0.0c...159.9¢
15 9 9
MapameTpbl NOBTOPHO-KpPaTKOBpe- 0 0 0
M1-06 | chHoro pexmuma 0 ..1599
(nocnegHue 10 muH) 151 9 9
YacToTa BK/AOYEHUI B Yac MapameTpbl paboTbl 3a
M1-07 MpoponkunTenpbHOCTb BKAtoYeHuAa 0% ... 100 % 2 8 8 nocneaue 10 muyr
o 0.: 0 0
M1-08 CpepHekBagpatnyHbin Tok |0.00A ... 15.99 A 15 9 9
MapameTtpbl Harpesa 0 0 0
M1-09 YpoBeHb 31eKTpoHHOMN|0% ... 105 %
TEennoBol 3awmTbl 3/ 1 0 > TekyLwme 3Ha4YeHuA
0 0 0
M1-10 Temnepatypa nyckatensa |0 rp. ... 100 rp. 1 0 0
MaKcumanbHble napameTpbl ¢ 0 0 0
M1-11 Ha4yana noAayu NnUTaHuA
151 9 9 MakcMmanbHas YacToTa
Bpemsa nogaumn nutanHmsa (4ac) [0 4 ... 1599 y BK/IIOYEHUIA U cpeaHe-
M1-12 MakcumanbHas YactoTta 0 . 1599 0 0 0 | KBagpaTUUHBIN TOK pac-
BKAtOYEHUM BYac| 15 9 9 | cumTbiBatoTCA 32 10-Mmu-
MaKcMmanbHbIN 0.{ O 0 | HYTHbI UHTEpPBaAn pa-
mM1-13 cpeaHeKBaApaTUYHbIN TOK 0.00A ... 15.99 A 15.{ 9 9 | 6oTbl
M1-14 MaKcnmanbHaa Temnepartypa 0°C . 100°C 0 0 0
nyckaTens 1 0 0
Paspag P1:
CocTtofiHUe AUCKPETHbIX BXO CA 3KP - Bxop 3kp
mzs | 2EO ‘;B P C/1 OTK - Bx0Z4 OmK PL| - | -
A A C[rOT - pene K
CO OolU- pene AK
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Bx00 8 meHio x 2 Tabauya B.2 - Merto uHOukayuu M2 «CyemyuKu Hapabomxu»
MHAanKauua
no paspsgam
Ne MapameTp Popmar u Ananason (MU1H/MmaKc) MpumeyaHue
WHAMKALMK Py | P3
" o®
Ob6uiee Bpemsa nNog, HaNpPAXeHUEM 0 00
M2-01 % 1 000 yac 0 TbiC.M. ... 261 TbIC.M. 5 el Obuwee Bpema nogaun
0 0 | o | Hanpaxenua
- . . ..26112
M2-02 quacoq 999 y 9 19l9 0..26 0 yac
O6uiee Bpemsa paboTbl [ 0io01!io0
M2-03 0 TbiC.M. ... 261 TbIC.M.
x 1000 wac |~ ™01 ThicA 2 i 6 i 1 | Cuetunk motoyacos 3/
0 0io0 | 0.261120uyac
M2-04 « 1yac 04...999 u. 9 19l9
M2-05 CueTumK nyckos 3/ 0i0i0
« 1 000 000 BKA 0 mAH. ... 99 maH. 0l 9l9
0O | 0 i O | CyetumK nyckos I/
m2-06 x 1000 g |0 T8I -+ 999 TbiC. 9 99| 0.99999999
0i0i0
M2-07 « 1 8K 0..999 9 19!l9
M2-08 CyeTuMK NOAAYM HaNPAXKEHUA Ha 0 . 1599 000
nyckartenb 15{9 {9
Poccus, r. BopoHex
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Tabnuya B.3 - MeHro uHOuKauyuu M3: «Micmopus asapuli»

MHAMKauua no

o paspagam
Ne MapameTp OpMaT U Avanason (MU1H/Mmakc) MpumeyaHue
NHOMKaLUK P2 | P3
@ ®
P1=1..8 :Koabl
Aeapus 0: P1= Kog aBapuu (0..11) 0 0 0 |asapui AL..A8
P1=9..11: Kogpbl
M3-01 P2= Cybkopg aBapum (0..15) o
MpuymHa|P3= Kon-Bo 0AHOTUMHBLIX 3a Yac (0..15) asapui b1..63
P - A "1 | 15 | 15 |Tabanuas
P2 - Tabnuua 6
0:o0. 0
m3-02 TOK B MOMEHT aBapuu 0.0...159.9A 15 | 9. 9
0:o0. 0
M3-03 Bpema paboTbl 31 B MOMEHT 00c. 1599 ¢
asapuu 15 ¢ 9. 9
CpegHeKBaapaTUYHbIN TOK 0. 0 0
M3-04 .00...15.99 A
3-0 (3a nepuop, 10 muH) 0.00.... 15.99 5.7 9 9
M3-05 Bpema xpaHeHnA aBapum 0 0 0
w1
(uac) Oy 599y 15 9 9
Asapus -1: P1= Kog aBapwuun (0..11) 0 0 0 Pl:l"? -KOAb!
asapum A1..A8
M3-06 P2= Cybkopg aBapum (0..15)
MpuunHa|P3= KoN-BO OAHOTUMHBIX 33 Yac (0..15) 11015 1 15 |P1=9..11: kopbl
" asapuin 61..63
0 0. 0
M3-07 Tok B momeHT aBapmn|0.0 ... 159.9 A
154 9. 9
. 0
M3-08 Bpems pabotbl 9] B MOMEHT 0.0c. 159.9 c 0i{o0
aBapuu 151 9. 9
CpenHeKBagpaTUYHbIM TOK 0. 0 0
M3-09 (sa nepnog 10 MuH) 0.00...15.99 A 5.1 g 9
Bpema xpaHeHUA aBapumn 0 0 0
M3-10 0y4...1599
(yac) ! ! 15 9 9
Aeapus -2: P1= Kopg asapuu (0..11) 0 0 0 Pl:l"? “KOAN!
aBapuin Al1..A8
M3-11 P2= Cy6Kkopg aBapum (0..15)
MpuunHa|P3= Kon-BO 0AHOTUMHBIX 3a Yac (0..15) 11015 115 |P1=9.11: koAb
P - A " asapuii 61..63
M3-12 ToK B mMomeHT aBapmun|0.0 ... 159.9 A 0 0. 0
PR IDE e 295 15 9.1 9
M3-13 Bpemsa paboTbl 31 B MOMEHT 00c. 1599 c 0 0. 0
asapum 15 9. 9
CpenHeKBagpaTUYHbIM TOK 0. 0 0
M3-14 (32 nepnog 10 MuH) 0.00...15.99 A 15.1 ¢ 9
Bpems xpaHeHua aBapum 0 0 0
M3-1 .1
3-15 (4ac) Ou 599 y 151 9 9
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