YCTAHOBOYHBIE ABTOMATHUYECKHUE BbIKJIIFOYATEJIN
HA HOMUMHAJIBHBIE TOKH 10 1000 A
I'TABAPUTHOI'O PA3SMEPA III

PykoBoicTBO 10 3KCIUTYyaTanuu

BbK)XN.640105.015 PO

2021



Conep:xkanue

|32 1oy1 (=) £ 14 (< AR 4
[0 507013 17 (S0 % 5 o Y- 1070 - H PP TP PP PR 5
L1 HABHAUECHHTE ...ttt ettt et e e s et e e e s s e e e e e nnnreeaeean 5
1.2 TEXHUYECKUE XAPAKTEPHCTIKHI ...ccevrrieeiurriessreeesssrenessssessssssesssnsessssnssssnnsssssnssssanns 6
IR I 0 Yo == 30 % 31 (=1 % 6 A 9
1.4 YCTPOTCTBO H PAOOTA ..vvviiviiieiiiieeiiiiessieiessiteeesssteeesiteesssbaesssssaessssseesssseessnsaeesnnes 10
1.5 CpencTtBa uaMepeHusi, UHCTPYMEHT U MPUHAIIICIKHOCTH .....vveervveaereesireesnreesnneens 17
1.6 MapKUPOBKA U TTIOMOMPOBAHHIE .....vvvveeisrreesssreeesssesessseessssnessssssesssssesssssseessnsseesnnes 17
| 1 ;1 00) 32 F PO UP ST OPRP PP 19
2 VICTIOTB30BAHUE TIO HABHAUCHIEQ .....uvvveesveeeeaseeeasssreeesssseesasseesssssesssssssssssssessasnesssnsnneens 20
2.1 DKCITYaTAIIMOHHBIC OTPAHUUCHHS ....vvvvveeessurteeeesssssreeeessssrseesssssssseessssssseessssnsnsens 20
2.2 TIoATOTOBKA UBJIETHUS K UCTIOTB3OBAHMEO ... .eeuvresteessteeateeessneessseessneesnneesnnessnneesnes 23
AR T % 103 5 (0 ) 8 50 ) 7205 04 (STl % 3 (0] 0% 5 (O 23
2.4 JIeCTBUSA B OKCTPEMAITIBHBIX YCIOBHISIX ....vvveiusreresssresesnressssneessssneesssnnesssnsnesssnsnnenns 24
2.5 OcoOEHHOCTH UCTIOJIB30BAHUS JOPAOOTAHHOTO UBMCIIHS «..vvveereveeeveesnreesnneesnneeens 24
3 TeXHHUCCKOE OOCITYIKHBAHIIEC ... vveeeureeesssreresssseessssnesssssaessssssesssssessssssessssssesssnssesssnsseeens 26
3.1 TexHUYECKOE OOCTYKUBAHUE MBICITHIS . vvveevvreessreeesssreessssansssssessssssnsssssesssnseessnnes 26
3.2 TexHu4yeckoe 00CITY>KUBAHUE COCTABHBIX YACTEH UBACIH ... vvveeervreeeinvreennnreeannens 33
4 Texymuii pEMOHT U YCTPAHEHNUE HEUCTIPABHOCTEM ....vvvveeiurriesinrreessnneeesssnenessnneessnneas 34
5 TpaHCTIOPTUPOBAHUE M XPAHEHHIEC .....vveenvveeeriesueeesnteeasseeessseessseessesssessssseessnesssessnseesnns 35
(oI N7 00771615 (TP 36

[Tpunoxenue A (o0s3arenbHoe) ['abapuTHbIE, yCTAHOBOYHBIE U MIPUCOETUHUTEIIbHBIE
PABMEPDBI BBIKITEOUATEIIS ..vveenvveeesssreeesnreeesssnneesassesesasseeessssnssssneessnseesnnes 37



[Tpunoxenue b (06s3arenpHoe) CTpyKTypa yCIOBHOTO 0003HaYeHUs BhIKIIIOUaTens .. 41
[Tpunoxenue B (06s3aTenpHOE) CIOCOOBI MTPUCOESTNHEHUS BHEIITHUX TTPOBOTHUKOB .. 46

[Tpunoxenue I' (00s3aTepHOE) Y CTPOMCTBO BHIKIIOYATENICH U IOTTOTHUTEIbHBIX
COOPOUHBIX ©IIHHHUIL «...vvvveesrresssssresssssensssssessssssesssnssessssssssssssesssssseessssnees 56

[Tpunoxenue /1 (o6s3aTenpHoe) [IpuHIIUITHATBHBIC SJICKTPUICCKUEC CXCMBI
BBIKITEOUATEIIE M . e evv e eeeeeeeeseseeseeeessnasessssesssnsssessssesnsssennnseennasessnneeennneeees 65

[Tpunoxenue E (00s3aTenbHOe) XapaKTEPUCTUKU BBIKITFOUATEICH . .vvvvivvireiiveeesianens 73

[Tpunoxenue XK (00s13aTenbHOE) Y CTAHOBKA BBIKIIOYATEIICH HA TAHEIID.....ceevveeesneeensss 74



BBenenue

Hacrosiee pykoBoacTBo 1o skcrutyatanuu (P9D) pacnpoctpansiercs Ha ycTraHo-
BOYHBIE ABTOMATUYECKUE BBIKJIIOYATENM MEPEMEHHOIO W TOCTOSIHHOTO TOKa CEpUH
BA11 na somunansubeie Toku 10 1000A rabaputHoro pasmepa Il (nanee - BoikiIIOYa-
TEJIM) CTAllMOHAPHOTO MCHOJIHEHUsl. B pyKOBOJCTBE MO 3KCILUTyaTalluy MPUBEIACHBI OC-
HOBHBIE TEXHUYECKHE JIaHHbIE, COCTAB U3JIENIH, KPATKOE OMMCAHKUE U TPUHIIUI PaOOTHI,
UCIIOJIb30BAaHUE, a TAaKXKE CBEJICHUS, HEOOXOAMMble MJiA MPaBUIBLHOM SKCILTyaTalu,
XpaHEHUs U TPAHCTIOPTUPOBAHUSI BBIKITIOUATEIICH.

Brikirouarenu HEOOXOIUMO SKCILTyaTHPOBaTh B COOTBETCTBUU ¢ «lIpaBmmamu
TEXHUYECKOM IKCILTyaTalluH 3JICKTPOYCTAHOBOK NOTpedureneit», «IIpapuiiamu TeXHUKU
0€30MacHOCTH TP AKCIUTyaTallMu SJEKTPOYCTAHOBOK MOTpEeOUTENC», a Takke Ha-
cTosiuM «PyKOBOACTBOMY. DKCIUTyaTaIlMIO JOJDKEH MPOBOAUTH KBATU(UIIUPOBAHHBIM
nepcoHai He Huxe 4 pazpsifia ¢ TPYIIOH Mo 3JIeKTPoOe30NacCHOCTH HE HUXKE 3.

BHUMAHME! MoHTax BBIKIIOYATENICH, JOTIOJHUTEIBHBIX COOPOYHBIX €IUHHMII
U PEryJIMPOBKA AJIEKTPOHHOTO PACLEIHTENS TPOU3BOJUTCS NPHU OTCYTCTBUU HampsikKe-
HUS B TJIABHOUW M BCIIOMOTaTEIbHOM 1IEMH.

Mepbl IPeI0CTOPOKHOCTH NPU NPOBEACHUN TEXHUYECKOr0 00CTy:KUBAHUA U
NnpoBepKu. TexHnYecKkoe 00CTyKMBAHUE BBIKITIOUATEIIS POU3BOAUTCS IPU OTCYTCTBUU
HaIpPsDKEHUS B TJIABHOM 1EMU M BCTIOMOTATEIbHBIX IEMIX U TPOBOASITCS KBaTUPUITUPO-
BaHHBIM TIEPCOHATIOM. Y O€JTUTECH, UTO TJIABHBIE KOHTAKTHI PA30MKHYTBI U BKJITFOYAIOIIAs

NpY>KMHA paclylIeHa.



1 Onucanue u padora
1.1 Ha3znauenue

BrikirouaTenu npeaHa3zHayeHbl JJIs1 POBEACHUSI TOKAa B HOPMAJIBHOM PEXUME U
OTKJIIOUCHHMS TOKA IIPU KOPOTKUX 3aMbIKAHUSX, IEPETPY3KaxX U HEJAOMYCTUMBIX CHHKE-
HUSX HaIPSOKEHMS, a TAKXKe JIJI HedacThiX (10 6 pa3 B 4ac) OIepaTUBHBIX BKIIIOUCHUH U
OTKJIFOYEHUM JIEKTPUUYECKUX IETIEH M pacCUMTaHbl ISl SKCILTyaTalluy B JIEKTPOYCTa-
HOBKax Ha HOMHMHaJIbHOE HampspkeHue a0 440 B mocrtostHHOrO TOKa M 70 690 B mepe-
MEHHOTO TOKa 4acToTor 50 I'1] Ipy BBIMOJHEHUHU CJICAYIONIUX YCIOBUM:

a) HOMUHAJIbHBIE 3HadeHus kiuMmathdeckux (akrtopoB mo ['OCT 15543 wu
['OCT 15150 ¢ yrouHeHusIMU, IPUBEICHHBIMU B Ta0bauIe 1;

Tabnumna 1 — TpeboBanus K yCTOWYMBOCTH K KIIMMAaTUYECKUM (PaKkTopam

BozneiicTByromuii haktop 3HaueHue BO3ACUCTBYIOIIEro pakTopa
KinnmaTtuueckoe UCIoJHEHHE YXJI3 T3 OM4
HOBI)IHICHHaiI pabouas TemmepaTtypa 145°C +50°C +45°C
OKpY>KaroIen cpebl

[IpenenpHas MoOBEIIICHHAsT pabodast 170°C

TeMIIepaTypa OKpYXKaroliei cpeabl

HOHI/DKGHHan’ pabouas Temmneparypa -60°C -40°C _40°C
OKpY>KaroIen cpeibl

[IpenenbHas MOHM>KEHHAS E)a6oqa;1 70°C -50°C -50°C
TeMIIepaTypa OKPY>Karoien cpeibl

OTtHOcHTENbHAS BIAXKHOCTh 98% npu 25 °C 98% npu 35 °C | 98% npum 35 °C

0) BeicOoTa HaJA ypoBHEM Mops 10 2000 Mm;

B) crerneHb 3arpsa3HeHus mo ['OCT IEC 60947-1-3;

') HE JOJKHO OBITh HEMOCPEACTBEHHOI'O BO3JCUCTBUSI COJTHEYHOTO U PaUOaK-
TUBHOTO U3JIy4YEHUS,;

1) MIOHU3UPYIOILIEE U3TyUYCHHE B MIpEAeiaX CAHUTAPHBIX HOPM;

e) tun armocgepsl 11l mo F'OCT 15150;

) OKpy>Karolasi cpejia HeB3phIBOOIIACHAsI, HE COJIeprKalllas MbUTH (B TOM YHCJIE
TOKOTIPOBOJIAIIEH) B KOJUYECTBE, HAPYIIAIOIIEM Pa0O0Ty BBIKIIOYATEINS, arpeCCHUBHBIX
ra3oB U MMapoOB B KOHIIEHTPALMIX, Pa3pyIIAIOMINX METAIIBI U U30JISIIUIO;

3) MECTO YCTAaHOBKH BBIKJIFOYATENSI — 3alIUMIIEHHOE OT MOMAJaHusl BOJbI, Macia,

9MYJIbCHU U T.A.



1.2 Texnnuyeckue XapaKTepUCTUKHU

TexHuueckue XapakTepUCTUKHU BBIKIIIOUATeNeH yka3aHbl B Tabnuie 2. ['abaput-
Hbl€, YCTAaHOBOYHBIE U MPUCOECAUHUTENILHBIE pa3MEpPbl BBIKIIOYATENECH MPUBEICHBI B
IIPUIIOKEHUH A.

Crenenn 3amuThl IP20 oT BO3elcTBHS OKpysKarouleh cpelibl 1 OT COPUKOCHO-
BeHus1 ¢ TokoBemyumu vactamu no ['OCT 14254-96, oGecneunBaemasi 000JI0YKOM
BBIKJIFOYATES.

[To poy ToKa rjiaBHOM LEMU BBIKIIOYATENH ACNATCS HA TPEXIOIIOCHBIE BBIKITIO-
YyaTeJIu MePEMEHHOTO TOKa U JIBYXITOJIIOCHBIE BBIKITIOUATENN MOCTOSHHOTO TOKA U OTJIH-
YaroTCs OTCYTCTBUEM TOKOBEAYIIMX YacTel B OJTHOM (CpeHEM) TOJIIOCE.

[To coco0y ycTaHOBKHM BBIKIIIOUATEIM CTallMOHApHBIE. Pabodee mosoxeHue Bbl-
KJIFOYATEJIE B MPOCTPAHCTBE — HA BEPTUKAIBHOM IJIOCKOCTH. J[OMycKaeTcsi OTKIIOHE-
HHE OT pabouero MojoXeHus 10 5° B 1100y CTOPOHY.

Brixtouarenu J0omycKaroT MOABOJ HAMPSHKEHUS] OT UCTOUYHHMKA MUTAHUS TOJIBKO
CO CTOPOHBI HEMOABUKHBIX KOHTAKTOB.

MakcumasbHble pacuenuren Toka (MPT)

Brixtouarenbs MOXET ObITh YKOMIUIEKTOBAH 3JIEKTPOHHBIM MaKCUMaJbHBIM pac-
LEMUTENIEM TOKA U JIIEKTPOMArHUTHBIM MaKCUMAJIbHBIM PACLIEUTENIEM TOKA.

BrIkirouaTelnb ¢ 3J€KTPOHHBIM pacuienuTeneM (nanee — DP) gomyckaer perynm-
POBKY YCTaBOK B 3aBUCHUMOCTH OT THIIA PACLETTUTENS:

- YCTaBKU HOMHHAJIBHOTO TOKa pacuenutens Ir;

- YCTaBKH T10 BpEMEHHU cpadaThIBaHUs TpH Teperpyske tr npu 6Ir mepemeHHOro
niu SIr IOCTOSIHHOTO TOKA;

- YCTaBKH IO TOKY cpabaTbIBaHMS MPU KOPOTKOM 3amblkaHUU Isd ¢ BO3MOKHO-
CTBIO OTKJIFOUEHMS 3TOM YCTaBKH;

- YCTaBKU 10 BpEMEHU cpabaThIBaHUs MPU KOPOTKOM 3aMbIKaHUU tsd;

- YCTaBKH MO TOKY cpabaThIBaHUS TIPU KOPOTKOM 3aMbikaHuM i (MrHOBeHHas 3a-
UTa) 6€3 BBIIEPIKKH BPEMEHU C BO3MOXKHOCTBIO OTKJIFOUECHHSI 3TON YCTaBKHU.

PCFy.TII/IpOBaHI/Ie YCTAaBOK B OJICKTPOHHBIX PACHCIIUTCIIAX JUCKPETHOC.



Tabmuma 2 — TexHn4yecknue XapakTepUCTUKH

Hcnonnenue mo gpenenbﬁoﬁ ¢ oY e ch g e
kommyTanmoHHou cnocobnoctH (ITKC)

HomunansHoe pabouee Hanpspkenue Ue 400. 690 B
nepeMeHHoro Toka yactotel 50 I'u, B '

HomunansHoe pabouee Hanpspkenue Ue B 320, 440

IMOCTOSSHHOTO TOKa, B

HommuHanepHEBIN TOK BRIKIFOUaTensd In, A

250, 400, 630, 800, 1000

63,160,250,400,630,1000

Homunansnoe Hanpspkerne n3ossaun Ui, B

750

HomunansHOe UMIyJIbCHOE BbIICpKUBAC-
Moe Hanpspkerre Uimp, kB

8

HomunanbHas npenenbHast 400B, 50I'n

70

HauOosbmas oTkaovaromas | 690B, 501

50

cocoOHOCTH Icu, KA, 320B, mocrT.

30 65 100

Npy HanpsbkeHuu, B 440B, nocT.

30 65 100

Kareropus npuMeHeHus

B A

HoMuHanbHbI KpaTKOBPEMEHHO BBIIECPKU-
BaeMbIi TOK Icw, KA

20 -

HomunaneHas pabodast HaubobIas oT-
KJIrovaromas cnocodHocts Ics, B % k Icu

100 75

100 75

JlomycTUMBIN yIapHBIM TOK BKIIFOYEHHS HA
KOPOTKO€E 3aMblKaHue Icm, KA

60 84 154

YcraBku HomunansHOTrO TOKa
ANEKTPOHHOIO | pacuenwurens Ir

(0,4;0,5;0,6;0,7; 0,8;
0,9; 1,0)xIn

(0,3;0,4;0,5; 0,6; 0,7;
0,8;0,9; 1,0)xIn

pacrenuTens ITo Toky KOpOTKOTO
3aMbIkaausd [sd

(otki; 1,5; 2; 3, 4, 6; 8;
10)xIr

(ot 2; 4; 6)xIr

ITo BpemeHnu npu KOpoT-
KOM 3aMbIKaHHH 1Sd, ¢

0,1;0,2;0,3; 0,4

0:0,1; 0,2; 0,3

ITo TOKy KOpOTKOTO
3aMbIKaHus i

(ot 1,5; 2; 4; 6; 8; 10;
12)xIr

ITo Bpemenwu nipu niepe-
rpy3ke tr, ¢
npu 6Ir (5Ir mocT. Toka)

4,8, 16

4,8, 16

YeTaBKU IEKTPOMATHUTHOIO PACLEITUTENS
B KpaTHOCTH K In

- 322 11%

7%

CobcTBeHHOE BpeMs cpabaThIBaHus,
He Ooiee, ¢

0,04

MexaHnndeckass ”3HOCOCTOMKOCTD, IIMKIIOB
BO, He menee

ae meuee 10000

400B, 50I'n

5000

DnekTpuueckas usHococtoi- | 690B, 50"y

KocTh, uKJIOB BO, He menee | 320 B mocr.

4000

2500+5000

440 B mocr.

2000-+4000

["abaputHble pazmeps! (HIXBxI'), MM

154x228x105

Macca, He Ooiee, Kr

7,5

[Ipumevanus

b Bemnunna HpeﬂCHLHOﬁ KOMMyTaIIPIOHHOﬁ crocooHoctH: «C» - CTaHAapTHas; «Hy» - HOpMaJibHasA; «ID» - npeaciibHas.

a S5 N

) s BeIKITIOUaTenel ¢ HomuHATEHBIMU ToKaMu 800 u 1000 A — 251In u 201n.

) Just BeikiroyaTeneit ¢ HomuHanbHbIMU TokaMu 800 u 1000 A — 7000 A.

) Jlns BBIKITIOUATENIEH ¢ HOMUHAIBHBIMHM TOKamMu 10 160 A BrimrountenbHO — 5000 A.
) Jlnst BBIKITIOUATENEH ¢ HOMUHAIBHBIMY TOKamMu 10 63, 160 A — 1750 A.




OP obecrieunBaeT HHAUKAIUIO PaOOTHI ANIEKTPOHHOTO Os10Ka («['0TOBY); MHIMKA-
U0 TIPEIYNPSKACHUS O nieperpy3ke («!»); MHANKAIUIO HATU4YKs aBapuu («ABapus»),
a Tak K€ MHIMKALWIO TUIIA 3alUThl, BbI3BABILECH OTKIOUEHHUS BBIKIFOUATEIIS.

Beikimrouarens ¢ OP obecriednBaeT JIOTHYECKYIO CEEKTUBHOCTD C BBIIECTOSIIHU-
MU W HUKECTOSIIMMHU BBIKIIOUATEIIMH, & TaK K€ MOJKIIOUYECHHUE BBIKIIIOYATEINS] K CHC-
TEeMaM JUCIETYEPCKOTO KOHTPOJISL M cucTeMaM aBToMartu3auuu. llepegada mHdpopma-
MU OT 3JEKTPOHHOr0 pacuenuTelsid (Mo 3ampocy) JOJDKHA MEepeaaBaThCs C MOMOIIBIO
untepdeiica RS-485 no nporoxory MODBUS Bo BHelIHUE CETH.

DNeKTpOMarHuTHBIA pacienuTens (nagee — OMP) umeer GpukcupoBaHHYIO yC-
TaBKy IO TOKY KOPOTKOTO 3aMbIKaHHSI.

BrIkmrouarens JOMOJIHUTENBHO MOKET KOMIUIEKTOBATHCS:

- BcioMoraTtesibHbIM KoHTakToM (BK);

- IOMOJTHUTEIBHBIM BCIIOMOTraTeabHbIM KOHTaKkTOM (JIBK);

- Mukpornepekitouarenem (MII);

- He3aBUCUMBIM pactenurteneM (PH);

- 3JIEKTPOMArHUTHBIM pHUBOJIOM (OM);

- pa3aEIUTEISIMU MOJIFOCOB — KO3BIPbKaMM.

Benomorareabnbie koOHTaKThI (BK) cimyxar majisi qucTaHUMOHHOW CUTHAIW3a-
nuu cocrosinust Beikatouarens (BKJI). Kommyranumonnas uzHococtoiikocth BK B pe-
KMME HOpMaJbHbIX Harpy3ok paBHa uuciay OTKJI HUKIOB BKIIOUECHHS-OTKIIOUCHHS
(manee BO) o0111e#1 ©13HOCOCTONKOCTH.

JdonmosiHuTEILHBbIE BcioMorarejabHble KOHTAKThI (JIBK) cioyxar nns nucran-
[IMOHHOW CUTHAJIM3AlUU MPHU cpabaThiBaHUU (aBAPUHHOM OTKIIOYEHUH) DIIEKTPOHHOTO
pacCLENUTENS BCIEACTBUE MEPETPY3KH WM KOPOTKOTO 3aMBIKAHUS WJIM HE3aBUCHUMOIO
pacuenureisi. KommyranuonHas u3HOCOCTOMKOCTh JIBK He MeHbIIE MakCUMalbHO 10-
IyCTUMOI'0 KOJIMYECTBA LHUKJIOB N3HOCOCTOMKOCTH BBIKJIFOUATENS MO Harpy3kou. /IBK
MEPEXOAUT B CBOE HAYAJIbHOE IOJIOKEHUE TTPU BO3BPATE BBIKIIOUYATENS B HCXOIHOE T10-
JIO’KEHHUE.

Muxponepexarwouareaun (MII) cinyxat 1 IMCTaHIMOHHONW CUTHAJIU3AUU PU
cpabaTbIiBaHUU (JIEKTPUUECKOM TMOBPEXKICHUH) AJIEKTPOHHOTO PACICTUTENS BCIIEICT-

BHE TEPErpPy3KH WJIM KOPOTKOTO 3aMbIKAHMS WM HE3aBUCHUMOro pacuenutens. MII



JOJKHBI KOMMYTHUPOBaTh TOKH OT 5 10 200 MA nipu Hanpsbkenuu ot 2,5 1o 220 B ne-
pemeHHoro Toka ¢ cos¢ = 0,5 u ot 5 1o 36 B nocrtosinnoro toka ot 1 1o 100 MA. MII
MIEPEXO/IUT B CBOE HAYAIIBHOE MOJIOKEHNE IIPU BO3BPATE BBIKIIIOYATEISI B UCXOIHOE T10-
JIOKEHHUE.

[Tonoxxenne BK, IBK, MII npu nepekinroueHun mpeAcTaBieHo Ha pucyHkax [.4
u I'.5 npunoxenust I'. Cxembl MOAKIIOUEHUSI U MECTO JIJII MOHTa)Ka MPEJICTaBICHBI HA
pucynkax /1.5 u /[.8 npunoxenus /1.

He3zaBucumbliii pacuenurenab (PH) ciyxuT 11 OTKIIOUEHUS BBIKJIIOYATEIIS TIPU
nojavye Ha BBIBOJABI €r0 KaTYIIKU HANPSDKEHUS MOCTOSHHOTO TOKA WM MEPEMEHHOTO
Toka yactoThl 50 I'ty u ipu konebanuu Hanpspkenus ot 0,7 1o 1,2 HOMUHAIIBHOTO.

Homunanphbii pexkxum padbotel PH — kpatkoBpeMennslit. PH nomyckaer He MeHee
10 oTKJIOYEHNH BBIKIIOYATEIN NOAPAJ, HATPETOTO 10 YCTAHOBUBLIEHCS TEMIIEPATYPBI
HOMHUHAJIBHBIM TOKOM, C May30Hd MEXIy OTKItoueHusMu S5-15 c. Bpemsi oTkiroueHus
€N BBIKIIOYATEIEM NPU MPOXOKICHUM HOMUHAJIBHOTO TOKAa C MOMEHTa MOJAa4Yd HO-
MUHAJBHOTO HanpsbKeHMs Ha BbIBObI KaTyiku PH He 6omnee 0,04 c.

Brixkimouarenu gomyckaroT He MeHee 10% otkmrouenuit PH u3 oOmero komuye-
ctBa nukiaoB BO.

DJIeKTpPOMArHuTHBI npuBoa (AM) obecrieunBaeT JUCTAHIIMOHHBIA B3BOJI BBI-
KJIFOUaTessl MOCJe €ro aBTOMAaTUYECKOIO OTKIIIOUEHHUS MPU KOJIEOAHUSX HaAIpPSKEHUS
nutanust oT 0,85 10 1,2 HOMHHATBFHOTO U JOMYCKAaeT BO3MOXKHOCTH MEpexoa Ha pyd-
HOE yIIPaBJICHUE.

HomuHnanbHblil pesxum paboTel OM — KpaTKOBPEMEHHBIM, T0MyCcKaeTcs 5 onepa-

LM BKIIFOUEHHS — OTKJIFOUEHUS MOJPS] C Tay30i MeX1y onepanusmu He meHee 10 c.

1.3 CocTaB u3nenuns

1.3.1 Ha pucynke I'.1 mpunoxenus I mokazan BeikitouaTens Tuna BALl cra-
IUOHAPHOTO UCIOJIHEHUS. BhIKiItouaTenb COCTOUT U3 CAEAYIOUUX COOPOYHBIX EIMHMUIIL:
OCHOBAHMSI, KpBIIIKK, MEXaHU3Ma CBOOOJHOTO pacUEIJIEHUs, COAEpPKallero Moj-
BIDKHYIO KOHTAKTHYIO CHCTEMY HEMOIBUKHOW KOHTAKTHON CHCTEMbI, MAKCHUMAaJIbHBIX
pacuenuTeneil Toka, AYroracHTEIbHBIX Kamep, MCKPOTracHTeNel, BBIBOJOB JUISl NpHU-

COCIUHCHUA K IJIaBHOU IOCIIN BBIKJIOYATCIA U JOITOJIHUTCIIBHBIX C6OpOIIHBIX CAUHUII.



I[OHOJIHI/ITCJ'H)HLIC C60p0‘-IHI)Ie CAWHUIIbI BCTPAUBAKOTCA B BBIKJIFOYATCIIb B COYC-

TaHUAX, yKa3aHHbIX B Tabnuue b.1 npunoxenus b.

1.4 YcerpoiicTBo U padoTra

1.4.1 Ha pucynke I'.1 npunoxenust I' nokazan Bwikirovarenp tuna BAll cra-
IMOHAPHOT'O UCIIOTHEHUS 0€3 TOMOJHUTENbHBIX COOPOYHBIX €IMHHII.

MexaHu3M CBOOOTHOTO pAaCIEIICHUS PHIYaKHOTO THIA YCTAHOBIICH B CPEIHEM
MIOJIFOCE BBIKJItOUaTeNsl. MeXaHu3M MMeeT ONOPHBIN pbryar 10 mapHUpHO COETMHEHHBII
JBYMSI 3BEHBSIMH 3 U 5 C MOJBM)KHOM KOHTAKTHOM CHUCTEMOM M cobaukon 12 ¢ OTKIIO-
yaronieil perikoil 13 moBopoTHOro Tuma. Jljisi BKIIOUEHUS BBIKIIOYATENsl, HAXOJIMUBIIIE-
rocs B paclleIJICHHOM MOJO0KEeHUU (ToJiokeHre «OTKII0OUYEHO aBTOMATUYECKHW»), MEeXa-
HU3M JIOJDKEH OBITh B3BEJICH MTyTeM MEPEMEIICHUs PYKOATKH 2 BBIKITIOYATEIIS B HAIIPAB-
nenuu 3Haka «0» (Ha pucynke I'.1 BmpaBo) no ynopa. [Ipu 3ToOM mpouCcXoauT 3atiernie-
HUE cobauku ¢ oTkIovaroiei perikoit 13. Tlocneayroliee BKIIIOUEHUE OCYIIECTBIISETCS
MEPEMENICHUEM PYKOATKH 2 B HAIPABJIECHUH 3HAKA «1» 10 yropa.

ABTOMAaTHYECKOE OTKJIOUEHUE BBIKIIFOYATENS MPOUCXOIUT MPU MOBOPOTE IO Ya-
COBOM CTpeJIKe OTKJIoYaroen peku 13 1ro0biM U3 paciienuTeNieil He3aBUCUMO OT T10-
JIOKEHUSI PYKOSITKM 2 BbIKIIOYatTesd. [Ipu 3ToM pykosATKa 3aHHMAaeT MPOMEKYTOYHOE
MOJIOKEeHHE Mexay 3HaKaMu «0» U «1», yKa3biBasi, UTO BBIKJIFOUATENIb OTKIIIOYEH aBTO-
MAaTUYECKHU.

JlyroracutenbHble Kamephl 16 yCTAaHOBIEHBI B KXKIOM TOJIKOCE BBIKJIIOYATENS U
MPEACTABIIAIOT COO0N JEMOHHBIE PEIICTKH, COCTOSIINE U3 PsAAa CTaIbHBIX IUIACTHH 14,
3aKpPEIUICHHBIX B U30JISIHUOHHBIX IIeKax 19.

Uckporacurenn, coaepKalllue MCKPOTaCUTENbHbIC IJIACTUHBI O, 3aKpEIICHbI B
KpBIIIKE BBIKIIFOUATENs | mepes OTBepCTHsIMU Ui BbIXOJla KOMMYTAallMOHHBIX Ta30B B
KaXXJOM TTOJIFOCE BBIKJIKOYATEIS.

BriBoabl 4 mpeaHa3HAuYEHBI AJIsI IPUCOEIUHEHHS] BHEITHUX IMPOBOJHUKOB CO CTO-
POHBI MaJIOMOABMIKHBIX KOHTAKTOB. BbIBOJBI 11 mpegHa3HavyeHbl JJIsI IPUCOSIUHCHUS
BHEIIIHUX MPOBOJHUKOB CO CTOPOHBI MOJIBHYKHBIX KOHTAKTOB.

BriBosbl 4 UMEIOT MAPKUPOBKY «1», «3», «5».

BriBogpl 11 nMEIOT MAapKUPOBKY «2», «4», «6».



[TpuHIMNIHATBHBIE SMEKTPUYECKUE CXEMbI BBIKIIIOYATeNei 0e3 JOMONMHUTEIbHBIX
cOOpOUHBIX eAUHMUI] ITpUBeaeHbl Ha pucyHkax [l.1-/1.4 npunoxenus [, snexrpuueckue
CXEMBbI JOTIOJIHUTEIbHBIX COOPOUYHBIX €UHUL] IPUBEACHBI Ha pucyHkax [[.5—]1.8.

BxitoueHHBINM BBIKIIIOYATEb B HOPMAJIBHOM PEKHUME JUIUTEIBHO IMPOBOJAUT TOK B
3amuaeMoit nenu. Ecnu B 3amuinaeMoit 1ienu XoTst Obl 0AHOTO MOJI0CA TOK JOCTUTAET
BEJIMYMHBI, PABHON WM NPEBBILAIONICH 3HAYEHHE YCTaBKHU IO TOKY cpalaThIBaHUS
MPT B 30H€ TOKOB NEPErpy3KH WJIM KOPOTKOTO 3aMbIKaHMs, CpabaThIBa€T COOTBETCT-
Byromii MPT 1 BBIKIIIOYATENh OTKJIIOYAET 3aLIMIIAEMYIO LIETIb HE3aBUCUMO OT TOTrO,
YAEPKUBACTCS JIM PYKOATKA BO BKIIOYEHHOM I10JI0KEHUU WU HET.

1.4.2 DMP ycraHaBiauBaeTCsl B KaXJI0M TOJIFOCe BhIKrouaTess ucrnoiaHenuii [IKC
H, TI. OMP (pucynok I'.2 npunoxenus [') npeacraBisieT co00il AIEKTPOMATHUT, CO-
CTOSIUM U3 CEPACUHMKA 1, IKOpA 2 U yaepkuBarouen npyxunsl 3. OMP nactpauaer-
Csl Ha OIPE/ICNIEHHYIO YCTaBKY MOTOKY cpabaThIiBaHUs (B 3aBUCUMOCTH OT 3aKa3a) Mpej-
IIPUATHEM U3TOTOBUTEIIEM U B YCIOBHUAX IKCIUTYaTAIMU HE PETYIUPYETCS.

1.4.3 OP nmepemeHHOr0o TOKa - 010K yrpasieHus TokoBeiid bYT-10000 (pucynku
I'.7, I'.8 npunoxenus I') u DP nocrossaroro Toka (BYT-10000 pucynok I'.6 mpuitosxe-
Hus [') mpegHazHaueHbl A1 MOAAYM KOMaH]Ibl HA aBTOMAaTHYECKOE OTKIIFOUEHHE BbI-
KJIFOYaTesIs 10 3aJaHHOM porpamMMe Ipyv BO3HUKHOBEHUH B LIENU TOKOB KOPOTKOIO 3a-
MBIKaHUS WU TIEPETPY3KHU.

OP nepeMeHHOro ToKa BBITOJIHSAET CAEAYIOIINE BUJIBI 3AILAT:

- 3alIUTY OT 0JAHO()a3HOTO KOPOTKOTO 3aMbIKAaHUS C 3aJIeP’KKOM cpabaThIBaHUS U
0e3 3a/iep>KKu cpabaThIBaHUS;

- 3aIIUTY OT MEXIy(Pa3HOro KOPOTKOTO 3aMbIKAHUS C 33JIEP>KKOM U 0€3 3aepKKU
cpa0aThIBaHUS;

- 3alllUTa OT TOKOB MEPETpy3Ku C 3aJepkKKOou cpabarbiBaHusl (0OpaTHOKBaApa-
TUYHAs OT TOKA).

JlononHuTenbHO P epeMEHHOr0 TOKa OCYIIECTBIISIET:

- UHIMKAILMIO TPUYUHBI OTKIFOUYEHUS,

- Iepcaavdy BO BHCIIHUC ICIIN CUTHAJIOB JIOTMYECKOM CCJICKTUBHOCTH,



- mepenavy uH(OPMAITUH 10 TEKYIIEMY COCTOSIHUIO MEePEKITIoYaTesieid, yCTaBOK U
MIPUYUHBI OTKJIIOUEHUs ¢ TToMoIbio uHTepderica RS-485 no nporoxkony MODBUS Bo
BHEITHHUE CETH.

OP mocTOSTHHOTO TOKA BBITIONHSCT CICAYIONINE BUIIBI 3aIITUT:

- 3aIuTa OT MEX Ay (a3HOTO KOPOTKOTO 3aMbIKaHUS C 3a7ePKKOH 1 0e3 3a1epKKU
cpabaThIBaHUS;

- 3aIIMTa OT TOKOB IEPETpy3KH C 3a/iep:KKoi cpabarbiBaHUs (0OpaTHOKBaIpa-
TUYHasI OT TOKA).

XapaKTepucTrKa 3aBUCUMOCTH BPEMEHU OT ToKa DP umeeT BUA:

35tr

- U151 BJIEKTPOHHBIX paclienuTeIeH MEPEMEHHOTO TOKa t = et

_ 25Ir
C /2’

- IS JIEKTPOHHBIX PACIENUTENEH MOCTOSIHHOTO TOKa  t

OTtkioHeHus (paKTUYECKUX 3HAUYEHUM YCTAaBOK IPHU M3MEHEHHUU TEMIEpaTyphbl HE
JOJDKHBI IPEBBIIIATH!

+10 % 1o Tokam cpabaThIBaHMS,

+20 % 1o BpeMeHH cpabaThIBaHUS IIPU MEPErPYy3KeE;

+20 % 1o BpeMeHH cpadaThIBaHUs IPU KOPOTKOM 3aMbIKAHHH.

OP He noyKeH BbI3bIBAaTh Pa3MbIKAHUE BBIKIIOYATENS MPU TOKE, MPEBBIIIAIOIIEM
YCTaBKY I10 TOKY IIEPErPYy3KH, €CIIH JUIMTEIBHOCTh NIPOTEKaHMs TOKa He npesbimaet 0,8
JUIsl iepeMeHHOoro Toka u 0,7 s MOCTOSTHHOTO TOKa BBIIEPKKUA BPEMEHHU tr IPU 3TOM
TOKE Y IO OKOHYAHHUH NEPETPY3KH TOK CHU3UTCS 10 BEJIMYMHBI, HE ITPEBBIIIAIOIICH TOK
pacuenuTens.

OP He noyKeH BbI3bIBAaTh Pa3MbIKAHUE BBIKIIOUYATENS MPU TOKE, MPEBBIIIAIOIIEM
YCTaBKY 10 TOKY KOPOTKOT'O 3aMbIKaHMs, €CJIU JJINTEIBHOCTh IPOTEKAHUS TOKA HE Mpe-
BBIIIAET YKa3aHHOM B TaOJMIIE 3 U MO0 OKOHYAHUM TOK CHU3UTCS JIO0 BEJIMUMHBI HE OoJee
0,7 ycraBku 1o Toky K3.

Tabnuna 3 — JlnurensHocTh HecpabaTrBanus npu K3

VYcTaBKH 110 BpeMEHHU CpabaThIBaHUs JlnmuTenpHOCTh IPOTEKAHUS TOKA, IPU
IpY KOPOTKOM 3aMbIKaHUM tsd, ¢ KOTOPOI1 BBIKJIOUATEIb HE CpaboTaeT, ¢
0,10 0,05
0,20 0,15
0,30 0,25
0,40 0,35




Ecnu TOk mpeBbIlIaeT yCTaBKy TOKa CpaldaThIBaHUS MPU MEPErpy3Ke UHAUKATOP
neperpy3ku «!» IOMmKEH BKIKOYUTHCS; NPU CHUKEHUU TOKA 10 BEIWYMHBI <Ir uHAMKA-
U A0JDKHA BBIKIIIOUUTHCS. [Ipu cpabaThiBaHUM 3alIUTHI TOKEH KPAaTKOBPEMEHHO 3a-
rOPETHCS KPACHBIM HHAMKATOP «ABapus».

biiok BYT-10000 BbINOJIHEH B IJIACTMACCOBOM KOPITyCE. DJIEMEHTBI CXeMbI 0J10-
ka bYT-10000 ycranosnensl Ha nevatHbix miatax. bYT-10000 nepemennoro Toka 6e3
WHJMKATOpa conepxkuT 2 nevyatHble maatel, bYT-10000 nmepemMeHHOro TOKa ¢ MHAUKA-
TOpOM conepKUT 4 nedatHbix Mmaatel, bBYT-10000 mOCTOSSHHOTO TOKa COAEPKHUT 3 Tie-
yaTHble TU1aThl. Ha nuieByio manens (pucynok 1.6 — I'.8 mpunoxkenus I') BbiBeneHBI:
NEPEeKITI0YaTeIM YCTaBOK BPAIIAIOLIErocs TUIA U TpaduuecKkuil Aucruiei (TOJIbKO s
OJI0Ka TIEPEMEHHOT0 TOKa C MHIUKAIIMEeH — PUCYHOK [.7) ¢ COOTBETCTBYIOIIMMHU 000-
3HAYECHUSAMH U 3HAYEHUSIMU YCTAaBOK IO TOKY M 3aJepKKaM cpadaTbIBAHUS U AJIEMEHTHI
UHAMKAIMK ¢ UX 0003HaueHusAMU. JInieBas naHesb 3aKpbIBA€TCS ChEMHOM MPO3pavyHOM
Kpeikoi. K BHyTpeHHel Tuiate moJcoequHEeHb! pa3beMbl (pUCYHOK [.16 mpumoxeHus
I') nnist coeauHeHUs ¢ BBIKIIIOYATENIeM (PacIojoKEH Ha 3aHEH CTEHKE KOpIyca) U JUIs
BHEUIHMX IeTel (pacronokeH Ha JeBoi OOKOBOM CTEHKE).

1.4.4 PH npenna3zHaueH yisl TUCTAHIIMOHHOTO OTKJIIOYEHMS] BKJIFOUCHHOTO BBbI-
KJIFOYaTess NP I0Jade Ha BBIBOJBI €ro KaTyIIKW HAIpPsDKEHUS MOCTOSHHOIO WIH OJI-
HO(a3HOI0 MEPEMEHHOT0 ToKa 4acToThl 50, 60 I'w.

PH (pucynok I'.3 npunoxenus ') npeacTasisieT coO0# IEKTPOMarHuT ¢ IUIyHTO-
BOM KaTYIIKOW, KHHEMATUYECKU CBSI3aHHBIA C MEXaHU3MOM CBOOOJIHOTO pacCIEIICHUs
BoIKTIOUaTens. [Ipu nmomade Hanpsoxenus sskopb PH Bo3necTByeT Ha OTKIIFOYAKOILYIO
pENKy M BBIKIIFOYATEIb OTKIOYAeTCs. [IuTaHne OT CTOPOHHETO MCTOYHHKA HAIIPSKEHUS
nojaercs Ha karymky PH depe3 3aMmbIkaromnii KOHTaKT BCIIOMOTATENbHOM LIENH, YTO
MPEIOXPAHSET KaTYIIKY OT JIUTEIbHOIO HaX0XKICHUS MO TOKOM.

PH paccuutan 17151 paboThl IpH CIAEAYIOIUX HOMUHAIBHBIX HAIPSDKEHUSX

- 110; 127; 220; 380 B nepemennoro toka yactotoit 50, 60 I't;

- 24; 220; 440 B nocTOSAHHOTO TOKA.

Jlomyctumebie koebanus padouero HanpspkeHus ot 0,7 1o 1,2 HOMUHAIBHOTO.



Homunanenseiii pexum padotsl PH — kpatkoBpemeHHBIH. MoIIHOCTD, MOTPeO-
nsemas PH, ne nomxua npesbimath 350 BA npu nepemennoM Ttoke u 350 BT npu mo-
CTOSIHHOM TOKE.

1.4.5 T1o HanM4MIO BCTIOMOTaTEbHBIX KOHTAKTOB BBIKIIOYATENIN U3rOTABIMBAIOTCS:

- 0e3 BCIIOMOTaTeNIbHBIX KOHTAKTOB;

- ¢ BCIIoOMoOraTeiabHbIMU KOHTakTaMu BK;

- C IOTIOJIHUTEIBbHBIMU BCIOMOTATENbHBIMU KOHTakTamu BK;

- C BCIIOMOTaTEIbHBIMUA KOHTAaKTaAMH, IPEAHA3HAYCHHBIMU ISl KOMMYTallMU Ma-
JBIX TOKOB (MHKpomneperitrouatenu MII).

BK, IBK 11 MII ucnonp3ytoTcsi B CUCTEMax aBTOMAaTUKHU JJISI CUTHAJIU3AIMU O
MOJIOKEHUU TJIABHBIX (CHUJIOBBIX) KOHTAKTOB BBIKIIIOUATEIIS.

BK u /IBK (pucynok I'.4 npunoxenus I') cocTosT u3 0J0KOB, KaxAblii U3 KOTO-
PBIX UMEET CBOM M3OJIALIMOHHBIN KOPIYC, B KOTOPbI BMOHTUPOBAHbI OJUH 3aMbIKaIO-
IIUN ¥ OJIMH pa3MbIKAIOIIUM KOHTaKThl. Pabourie KOHTaKThl BHIMIOJHEHBI HA OCHOBE Ce-
pebpa.

BK u JIBK paccuntansl Ha HOMUHaIIbHOE HanpsbkeHue ot 24 1o 660 B nepemen-
HOTO ToKa U oT 24 1o 440 B nocrosHHOrO Toka. OHM JOMycKaroT paboTy Kak MpH IMO-
CTOSIHHOM, TaK U IpHU nepeMeHHoM Toke 4acToTsl 50, 60 I'u npu Hanpsbkenuu ot 0,7 1o
1,2 nHomunansHoro. BK 11 /IBK B mpoA0/KUTENRHOM pEXUME JOMYCKAIOT HATPY3KY TO-
KoM 4 A B 1ienu nepemeHHoro Toka u 0,3 A B ienu mocTOSHHOTO TOKA.

IIpu ycnoBusix kommytupoBanus nenu AC-13 mpu 660 B, AC-14 npu 380 B,
AC-15 npu 220 B, IC-13 npu 220 B BK u /IBK B ycnoBusix HopMaibHbIX HATPy30K IO
['OCT P 50030.5.1-2005 paccunTanbl Ha KOJIMYECTBO BKIFOUECHHI-OTKIIOUEHUM, pABHOE
MEXaHUYECKON M3HOCOCTOMKOCTH BBIKIIOYaTenei mo tabmume 11 u 50 BKITIOUEHUM-
oTkIItoueHui B ycnoBusax neperpy3ok mo FOCT P 50030.5.1-2005.

MII (pucynok I'.5 npunoxenus [') mpeacTaBisioT co00if MUKPOTIEPEKITIOYATEINH,
BCTPOEHHBIE B U30JSIUUOHHBIN Kopiryc. MIT kommyTupyrot Toku ot 5 1o 200 MA npu Ha-
npsbkeHun ot 2,5 1o 220 B nepemennoro toka ¢ cos@=0,5 u ot 5 g0 36 B noctosiHHOTO
TOKa ¢ rmocTostHHOM Bpemenu a0 0,015 c.

1.4.6 DM (cm. pucyHOK A.9) BBINIOJHEH B BUJE OTIAEIBHOrO OJIOKA, YCTaHABIIHU-

BacMOIro Hazj KpBIHIKOﬁ BBIKJTFOYATCIIA. HpI/IBOI[ HNMCCT CBOC OCHOBAHHC, Ha KOTOPOM



CMOHTHPOBAaH €ro mexanusm. [IpuBox 3akpbIBaeTcs miacTMaccoBor Kpslmukou. Ha mo-
BEPXHOCTbh KPBIIIKA CKBO3b CIIELIMATIBHOE OTBEPCTHE BBIBEACHA PYKOSTKA, YKa3bIBaO-
1jasi KOMMYTallMOHHBIE TTOJIOKEHUS BBIKJIIOUATENS MPpU paboTe MPUBO/A, a TaKKe o0ec-
NEYMBAIOIAsl BOBMOKHOCTh PYYHOI'O YIPABJIEHUS BBIKIIIOYATEIEM IIPU OTCYTCTBHM Ha-
MPSKEHUS] B LIEMH PUBOJIA.

OM KpenuTcsi K BBIKIIIOUATEINIO ¢ TOMOIIBIO KapKaca TakKuM 00pa3oM, 4TOOkI py-
KOSATKAa BBIKJIFOYATEISI OKa3ajlach MEXAY BEAYIIMMH POJIMKAMHU KapeTKW NpPHBOJA, 3a-
KperuisieTcs: 0oaTamu.

OM obecnieunBaeT BKIOYEHUE U OTKIFOUEHUE BBIKITIOYATEII.

KunemaTtuueckas cxema OM npusenena Ha pucynke .13 npunoxenus I', a cxe-
Ma 3JIeKTpuueckas — Ha pucynke /.8 npunoxenus /.

OM paboTaet B MyJIbCUPYIOIIEM PEXKUME, KaK IIaroBblid aABuratenb. [lpu Hanu-
YUM HanpsoKeHUs! Ha 3axumax U2 ayeKTpoMarHuTHOro npuBoja (pucyHok J1.8) oTkito-
YEHHBIM BBIKIIOYATENb BCErAa MOArOTOBIEH K BKIOYEHHUIO. [IpyM HakaTuum KHOIIKU
«BKJD» koHTaKTBI 6-A3 3aMBIKAIOTCSA, YEPE3 3aMKHYThIE KOHTAKTHI ITyTEBOTIO BBIKIIIOYA-
tens SQI1 mojgaercs HaNpsHKEHUE HA KaTYIIKU 3JIEKTpOMarHuToB mpuBoja YAL u YA2,
IIpU 3TOM AKOps 11 BTArnBaroTcs U moBopadnBaroT KoJiblo 10 1o 4acoBou cTpenke Ha
BEJIMUMHY xoJa sikoper 11. OnmHoBpeMeHHO ¢ KoJiblioM 10 moBopaynBaeTcs BajlukK 2, Ha
KOTOPOM YyKperieH dKcieHTpuK 4. [ToBopoT Banmka 2 o0ecrnieunBaeTcs 3aKJIMHUBAHUEM
IPYIIBI BEAYIIUX POJUKOB 9 Mexay koabuoM 10 m BanukoMm 2. I[loBopaunBasce, dKc-
HEHTPUK 4 POJTUKOM 7 BO3JIEUCTBYET Ha KapeTKy 6, coodias el mocTynaTeabHOe JBH-
KeHue. J[Burasich, kapeTka 6 B CBOIO 04YEPENb NIEPEMEIIAET PYKOATKY 5 BBIKIIFOYATENS B
HarpaBjeHuH nojoxenus «Bxmoueno» (metka «I»). B konne xona sxopeit 11 mpore-
KaHUE TOKa 4Yepe3 KaTyIIKW 3JeKTpoMarHuToB npuBoaa YAl u YA2 npekpaniaercs.
[Ipyxunbl 12 Bo3Bpamaror sikops 11 m xonsno 10 B mcxoaHoe monoxxenue. Banuk 2
IIPY 3TOM OCTAETCsI B IIOBEPHYTOM MOJIOKEHHH. 1I0BOpOTY Banuka 2 mMpOTUB 4acoBOM
CTPEJIKH MPEMATCTBYET TOPMO3HOE YCTPOIMCTBO, COCTOSIIEE U3 HEMOABMXKHOTO KOJibLia 3
U CTONOPHBIX POJIMKOB 8, KOTOPBIE MPHU JBMXKCHUM BaJMKa 2 MPOTUB YACOBOW CTPENIKHU
3aKJIMHUBAIOTCS. MEKY HEMOABUKHBIM KOJbLOM 3 U BanukoM 2. Korga sikops 11 Bo3-

BpalIalOTCs B MCXOJIHOE TOJIOKEHHE, Yepe3 KaTYIIKU 3JIEKTPOMarHuToB npuBoja YA



1 YA2 cHOBa NpOTEKAET 3JIEKTPUYECKHI TOK, M MTPOLIECC, ONMMCAHHBIN BBIILLIE, TTOBTOPSI-
€TCs 10 TeX I10P, II0KA HE IPOU30MAET BKIOYEHUE BBIKIIOYATEIS.

[Tynecupytromuii pexxum padbotsl OM NMOCTOSHHOTO TOKa 00ecreunBaeTcs mocie-
JIOBATEJIbHO COEIMHEHHBIMU UMITYJIbCHBIMH BbIKIItOUarensiMu npusojga SC1 u SC2 (cm.
pucyHok I'.13), koTopble BO BTSIHYTOM IOJIOKEHUHU sikopei 11 mocpenctBom ymopa 13
Pa3MBIKAIOTCS, @ B UCXOAHOM (OTIYLIEHHOM) IMOJIOKEHUH — 3aMbBIKAFOTCSI.

[Tynecupytomuit pexxuM padboTsl OM mepeMeHHOro TOoKa 00ECTeunBaeTCsl IJEK-
TpOHHBIM AuoA0M VD (cm. pucyHok /. 8 npunoxenus /1), UMITyJIbCHO MOJAIOIINUM Ha-
NpsDKEHUE Ha KaTYIIKK 3JEKTpOMarHuToB npuBoaa YAl u YA2.

IIpy BKIIFOUEHHMH BBIKIIIOYATENSl KOHTAKTHl IyTeBOro BeIKIrodaresnss OM SQI u
KOHTAKThl BCIIOMOTATEIbHOM LEeNH S2 BBIKJIIOYATENS PAa3MbBIKAOTCS, @ KOHTAKThI ITyTe-
BOro BeIKIIOUaTens DM SQ2 3aMbIKaroTCs.

IIpn Haxatuu kHOonouHoro Bbeikirodarens «OTKJID» 3ampikarorcst KoHTakThl Al-
A2, yepe3 3aMKHYTBIA KOHTAKT IIYTE€BOI'O BBIKJIOUATENs npuBoda SQ2 mopaercs Ha-
NpsDKEHUE Ha KaTymKH 3ieKkTpoMarHutoB OM YAl u YA2, yto BKiItO4aeT ero B padbo-
Ty. [Ipr 5ToM DM paboTaeT Tak ke, Kak U IPU BKJIIOUYEHUHU BBIKIIOYATENS, HO KapeTka 6
B 3TOM CJIy4ae IOJi BO3JECHCTBUEM POJUKA 7, YKPEIJIEHHOIO0 Ha 3KCUEHTpHKE 4, mepe-
MeIIaeTcs B 0OpaTHOM HampaBlIEHUH, YBIIEKasl 32 COOOW PYKOSITKY 5 BBIKJIIOYATENs B
nosioxkenune «OTKIoueHo» (MeTku «O).

B3Boj BBIKITIOUYATENS] OTAEIBHONW Onepaluy He TpeOyeT U OCYIIECTBIISIETCS pU-
BOJIOM aBTOMATHYECKH.

[Ipy aBTOMATHYECKOM OTKJIIOYEHUHU BBIKJIIOYATENS €ro, KOHTaKThl BCIOMOTra-
TEJIBHOM LEenu S2 3aMBIKAIOTCS, Yepe3 3aMKHYThIE KOHTAKThl IIyTE€BOI'O BBIKIIFOYATENS
npuBoJa SQ2 nogaeTcs HaNpsKEHWE Ha KaTYIIKW 3JIEKTPOMArHuToB mnpuBoaa YAl u
Y A2, uyTo BBI3BIBACT pabOTy MPUBOJA.

OcTtaHOBKa NMpUBOJA MOCJE BKIKOYEHHUS WIH OTKIIIOUYEHHS BBIKIKOYATENS OCY-
HIECTBIISIETCS MyTEBbIMU BbIKItouaTeasiMu npusojga SQI1 u SQ2 (cm. pucynok I'.13
npuioxkeHus 1), KOTopble BKIIOYAIOTCS U OTKIIIOYAIOTCS MO BO3/IEUCTBUEM CIIELIUATb-
HOU T1acTUHBI 14, pacnonoKEHHOW Ha Baly MPUBO/IA.

JuarpamMma paboThl MyTeBbIX BhIKIIOUaTened DM npusenena Ha pucyske .14,



BxitoueHHOE M OTKJIIOYEHHOE TMOJI0KEHUE BBIKJIIOYATENS! YKa3bIBAETCSI PYKOSIT-
Kol OM. Bo BKJIIOUYEHHOM MOJIOKEHUU BBIKJIKOUYATENS CTPEIKa HA PyKOsATKE DM yKa3bl-
BAET B CTOPOHY METKH «I», a IPU OTKJIIOUYEHHOM - B CTOPOHY METKH «O».

Pa3mbikatomuye KoHTakThl A2-5 KHomowyHOTo BhIKTIOuaTens «BKJI» mpemy-
CMOTpPEHBI B CXE€M€ ympaBieHusd OM M mpeaoTBpalleHUs MOBTOPHOIO BKIKOYEHUS
BBIKJTIOUATENIS TIOCJIC €r0 aBTOMATHYECKOTO CpadaThIBaHUs, €CIIM KOHTAaKThl A3-6 KHO-
noyHoro Beikirouarens « BKJI» yaepxxuBaroTcs B 3aMKHYTOM COCTOSIHUU.

Pa3mbikaronpe KOHTakThl A2-6 kHOmouHoro BeikItouatenss «OTKJD» mpeny-
CMOTpPEHBI B CXeMe€ yIpaBiieHus: DM sl €ero OCTAHOBKH B MOJIOKEHUH «OTKIIOYEHOY
Ip¥ OJHOBPEMEHHOM 3aMbIKaHUU KOHTAakTOB Al-A2 u A3-A6 KHONOYHBIX BBI-
kimouareneit «BKJD» u «OTKJDy.

Metanmnuyeckuid Kapkac, Ha KOTOPOM CMOHTHUpPOBaH DM, UMEET 3a3eMIISIONIUN
3akum tumna 3b-C-5x18-2 TOCT 21130-75. Ha pucynke I'.15 npunoxenus [' nokazan
croco0 mpucoeauHenus 3azemisitoniero nposojaa corsacHo 'OCT 21130-75. 3axum,
YCTAHOBJICHHBIN C JIEBOM CTOPOHBI BBIKJIFOYATES, IOMYCKAECTCS B YCIOBUSX IKCILTyaTa-

A YCTaHABJINBATL Ha HpaBOﬁ CTOpOHC.

1.5 CpeacrBa usmMepeHusi, HHCTPYMEHT U NPUHAJIEKHOCTH

JUIs TEXHUYECKOTO OOCIyKMBaHHs WM3AETUs NPUMEHSETCS OOBIUHBIM FOCTHPO-
BAHHBIN HHCTPYMEHT.

O0beM MHCTpYMEHTa U MPHUHAJIEKHOCTEW, HEOOXOIUMBIN ISl KOHTPOJISI U pe-
I'YJIUPOBKH, IOJUIEKUT COIVIACOBAHUIO C M3LOTOBUTEIEM H3IEIUsA B 3aBUCUMOCTU OT

00beMa KOHTPOJISL U PETYIUPOBKH.

1.6 MapkupoBKa 1 IJIOMOMpOBaHHe

Mapxkuposka Beikiatouateneid coorBerctyet I'OCT P 50030.2 u 'OCT 18620.

Crnenytomie naHHBIC JOJHKHBI ObITh MapKUPOBAHBI Ha OJHOW WIJIM HECKOJIBKHX
(bUpMEHHBIX TaOIHYKaX:

1) HomuHaIBHEIH TOK (In);

2) IPUTOTHOCTD K Pa3bEAMHECHUIO BBIKIIIOYATEIICH.

Crnenyromme cBeIeHUs AOKHBI OBITh MAPKUPOBAHBI HA BHIKITIOUYATENE, HO TIOCIIC

YCTaAaHOBKH MOT'YT OBITH HE BUIHBI:



1) ToBapHBIiA 3HaK MPEANPUATHSI-U3TOTOBUTENS;

2) HAMMEHOBAHUE M TUTIOUCIIOJIHCHUE BBIKITIOYATEIIS;

3) 3HaK COOTBETCTBUS M 3HAK OOpaIllCHUS HA PHIHKE;

4) o6o3nadyenue cragmaapta [OCT P 50030.2;

5) kareropusi NpUMEHEHHS;

6) HoMHHaTBHOE pabodee HanpsokeHue Ue;

7) UTs BBIKJTFOUYATENIEH MepeMEHHOT0 TOKa HOMUHAJIbHAS 9acToTa, a TaK ke 000-
3HAYEHUE «IIOCTOSIHHBIN TOK WJIM CUMBOJI TIOCTOSIHHOTO TOKA,;

8) HomuHanBHas pabodas HanOOJIbIIAsT OTKITIOYAFOIAS CIIOCOOHOCTH ICs;

9) HoMuHaIbHAS TIpeeNibHas HauOOoJIbIIask OTKIII0YaroIas crnocoOHoCTh Icu;

10) cepuifHbIii HOMEP UM HOMEP MAPTHUH.

Cnenyromasi napopmaiusi b0 MapKUpoOBaHa Ha BBIKJIIOYATENe, MO0 COAep-
YKUTCS B UH(POPMAITMOHHBIX MaTepHaIax:

1) HoMHHATFHOE HaNpspKeHue 1o u3osuun Ui,

2) HOMUHAJIEHOE UMITYJIBCHOE BBIIEp)KUBaeMoe Hanpsbkerue Uimp;

3) HOMUHAJIBLHOE HAIPsDKEHUE, POl TOKa, yacTtoTa st OM u PH;

4) ycTaBKa 1o TOKy U BpeMeHu cpabatbiBanus OMP;

5) macca;

6) nata U3roToBJIEHUs (MECSII, TOJT) WU 3aBOJICKOI HOMED.

MapKupoBKa JONOJHUTEIIBHBIX COOPOYHBIX €IUHUI] (MX HAMMEHOBAHUE) MOYKET
ObITh HAHECEHA COKPAIIEHHO B COOTBETCTBUHU C MPUHATHIMU OOO3HAYEHUSMH B DJICK-
TPUIECKUX CXEMaX.

BbIBOIBI TT1aBHOM 11E€MU BBIKIIIOYATENSI U BBIBOJBI COCIMHUTEIICH UMEIOT MapKu-
POBKY, COOTBETCTBYIOIIYIO JIEKTPUUECKUM CXEMaM.

MapkupoBKa BBIBOJIOB JIOMTOJTHUTEIIBHBIX COOPOUYHBIX €IMHHI] MOXKET OBITh HaHE-
CEHa MOCPEACTBOM IIBETHBIX WJIM OYKBEHHBIX KOJIOB, a TaK)Xe€ YCJIOBHBIMU O00O3Haue-
HUSIMH B COOTBETCTBUHU C IPUHATHIMH B SJIEKTPUUYSCKHUX CXEMaX BBIKITIOUATEIICH.

Brikmouatenu miIoMOMpPOBaHHWIO HE TIOJUIEKAT, OJIOK DIIEKTPOHHOW 3aIlUThHI

TIOMOUpPYETCS.



1.7 YnakoBka

VYnakoBka Beikitouareneit coorsetctByet ['OCT 23216 nns ycinoBuil XpaHeHUs U
TPaHCIIOPTUPOBAHUSI U JOMYCTUMBIX CPOKOB coxpaHsemocTu. Kareropus ymakoBku,
COUYETaHHE BUJOB U BAPUAHTOB TPAHCIIOPTHOM TAphl, TPY30BbIX KOHTEHHEPOB C TUIIAMH
BHYTpeHHEM yrakoBku coorBercTtByeT ['OCT 23216.

Jlist moctaBok BHYTpH cTpanbl U ctpanbl CHI™ (kpome paiionoB Kpaitnero Cesepa
u TpyaHogoctynHbix pailoHoB mo 'OCT 15846), kareropust ymakoBku T13-2/BY-0,
Tx/BY-1, TO-11/BY-0.

Jlis noctaBok BHYTpH ctpansl 1 CHI', B paitonsl Kpaitnero CeBepa u TpyIHOAOC-
TymnHble paiioHbl B cootBeTcTBUM ¢ ['OCT 15846, kateropus ynakosku KY-1, T3-2/BY-0.

JIJist TOCTaBOK Ha 3KCMOPT B MAKPOKJIMMATHUYECKUE PAOHBI C YMEPEHHBIM KIIU-
MaToM, kateropus ymakosku KY-2, TDO-2/BY-IIb-3, KVY-1, TK/BY-0, TK/BY-1.

JUIs 3KCIIOPTHBIX IMOCTAaBOK B MAKPOKIMMATUYECKHE PAaliOHBI C TPOIIMYECKUM KIIU-
marom, Kareropus ymakoBku KY-2, T3-2/BY-1Ib-9, TO-11/BY-1IIA-1, T3-12/ BY-IIb-9,
T3-13/BY-IIIA-4.

Kaxxapiii BeIKTIOUATENb YKIIaapiBaeTcs B Ak gomateiit Tum 11-1, 11-1 mo 'OCT
2991, 3ammmaronMil BBIKJIIOYATENIN OT MEXAHWYECKHUX IOBPEXKACHHUM, aTMOCPEPHBIX
OCAaJIKOB M arpeCCUBHBIX CPeJl IPU TPAHCIIOPTUPOBAHUN U XPAHCHHH.

VmnakoBbpIBaHHE TEXHUYCSCKOMN AOKYMCHTAIUN ITPOU3BOAUTCA B COOTBCTCTBUHU C

['OCT 23216.



2 Ucnosib30BaHMe N0 HA3HAYEHHUIO
2.1 JkcrryaTaiMoOHHbIE OTPAHNUYEHUS

2.1.1 Bo3MOXHOCTb paOOThI BBIKJIIOUATENS B YCIOBUSX, OTJIIMYHBIX OT YKa3aHHBIX
B TEXHUYECKUX YCJIOBHSAX U HacToseM PO, TexHudyeckue XapakTepUCTUKU BBIKIIIOYA-
TENEeW U MEPOIPUITHSI, KOTOPBIE JTOJKHBI BBIIIOJHATHCSA NPHU UX SKCIUIyaTallUd B 3TUX
YCIIOBUSIX, COTJIACOBBIBAIOTCS MEXKY NPEANPUATUEM-U3TOTOBUTENIEM U OTPEOUTENIEM.

2.1.2 BrikmioyaTtenu HeoOXOIUMO COJIep)KaTh B YHCTOTE, YTOOBI HA HUX HE IO-
najaiy BoJa, Macilo, SMYJIbCUH U T.J.

2.1.3 3anpeniaercs SKCIUTyaTalusi CO CHATON TUIACTUHOMW, 3aKpbIBAIOLICH 4YacTh
JTHUIIIA OCHOBAHUS BBIKJIIOYATETIS.

2.1.4 MuHUMalIbHbIE PACCTOSIHUSI OT BBIKJIIOYATENS O 3a3€MJICHHBIX METaJUIM-
YECKUX YaCTEeH pacmpeyCTpOMCTBa, a TAKKE A0 U3OJSIIMOHHBIX IIUTKOB MPUBEICHBI Ha
pucynke J1.11 npunoxxenus /.

2.1.5 KoHCTpyKIKs, K KOTOPOH KPEMUTCS BBIKIIOYATENb, JTOJDKHA OBITH BBIMOJ-
HEHAa TakK, YTOOBI MPH 3aTSHKKE BUHTOB, KPETISIIIUX BBIKITIOYATENb, TIACTMACCOBBIN KOP-
IyC BBIKJIIOUYATENd HE IMOJABEprajics HalpsDKeHHIO u3ruba. B Mecrax KpemyieHus: Bbl-
KITIOYaTeNsi MEXy OTIOPHBIMU MOBEPXHOCTSIMU CBOOOTHO MPUIIOKEHHOTO KOPITyCa BBI-
KJIIOYaTeNss U KOHCTPYKIMEH, K KOTOPOl KPEmUTCsl BBIKJIIOYATENb, JTOMYCKAETCsS 3a30p
He 6osiee 0,3 mm. 3azop Oosiee 0,3 MM JTOMyCKaeTCsl KOMIIEHCHPOBATH 33 CUET YCTAHOB-
KU TPOKJIAJIOK TTOJI OMOPHYIO MTOBEPXHOCTH BBIKIIOYaTeNs. [Ipu 3ToM mpoKiIagky J0IK-
HBI OBITh IPEIOXPAHEHBI OT BbINAICHUS.

2.1.6 BeikmoyaTenu JOMYCKAarOT TMOABOJ HAMpSOHKEHHS OT MCTOYHHUKA MUTAHUS
TOJIBKO CO CTOPOHBI HETIOJBUKHBIX KOHTAKTOB.

2.1.7 MoHTax BBIKITIOUYATENS] TPOU3BOJIUTCA TMPU OTCYTCTBHHM HAMPSIKCHUS B
TJIABHOM 1I€TIM U B IIETISIX JOIMOJHUTENBHBIX COOPOYHBIX €IUHUIIL.

VY6enuBIIUCh B TOM, YTO MOHTaX BBIIIOJIHEH MPAaBUIBHO, BKIIOYUTE BBIKIIOYA-
Tenb. Jlo 3TOro mopavya HampsHKeHHs 3anpeniaetcs!

2.1.8 3ampemiaercs 3KCIuTyaTalys BHIKJIIOUATENEH TPEXITOIIOCHOTO UCTIOTHEHUS C
OP, uMeromuM 3amry OT 0JHO(PA3HOTO KOPOTKOIO 3aMbIKaHHs MPH MOCIEA0BATEIb-

HOM COCAMHCHHUUN TPEX IMOJIIOCOB OJHOI'O BBIKJIIOYATCIIA.



2.1.9 IIpu pabote ¢ OP (mpu ero peryaupoBKe U IpOBEpKe) HEOOXOIUMO COOITIO-
JlaTh OCTOPOKHOCTh IIPU OOpAIlEeHUH ¢ OpraHaMu PeryJupoBKH ycTaBok. He nomyckaii-
T€ 3HAUUTENbHbIE YCUINSA NpH nepekintoueHnn! [Ipo3paunas Kpbllika J0KHA ObITh yC-
TaHOBJIEHA MPU MPOBEAECHUH padOT, HE CBSI3aHHBIX C MPOBEPKOIl YCTABOK.

2.1.10 JlomyckaeTcsi:

1) mpu HEOOXOMMOCTH B YCIOBHSIX IKCILTyaTalliy SIH30ANYEeCKU BKIFOYATh U OT-
KJTFOYaTh BRIKITOUATENh /10 20 pa3 moapsi ¢ may3amMu He MeHee, YKa3aHHBIX B Ta0imIe 4,

2) BKCIUTyaTalysl BBIKIIOYATENs, MPEAHA3HAYEHHOrO Ul 3alIUThl OT TOKOB KO-
POTKOT'O 3aMBbIKaHUs, IIPU TOKE, paBHOM 1,3 HOMUHAJIBHOTO, B TEUEHHUE 2-X YACOB, €CIIH

MpeIBapUTEILHO OH OBbLT HArpykeH TOKOM He Ooiiee 0,7 HOMUHAIBHOTO.

Tabmuua 4 — [Nay3s1 mexay nukiamu BO B ycIoBHAX KCIUTyaTaluu

VYcnoBust paboThl Haysa mesioty uHiramy
BO He menee, ¢

Bxittouenue u OTKIIIOYEHUE AJIEKTPOMAarHUTHBIM [IPHUBOJIOM IIPU HAJIMYUU
HOMHUHAJIBHOI'O TOKA B LIENH 30
Brittouenue u OTKIIIOYEHHUE AJIEKTPOMAarHUTHBIM IPHUBOJIOM IIPH OTCYTCT-
BUU TOKA B LIENH 20
BxittoueHue a51eKTpoMarHuTHBIM IPUBOJIOM, OTKJIFOYEHHE HE3aBUCUMBIM
pacuenuTeneM Win paclenUTeNeM HalpsHKeHUs! IPU OTCYTCTBUM TOKA B 20
LenH
BximroueHnue v OTKIIIOUEHHE, BPYUHYIO WM CHEUATbHBIM aBTOMaTHYe-
CKUM IPUBOJIOM IPH HAJIMYMU TOKA B LIETIH 30
Bkitouenue 1 OTKIIIOYEHUE BPYUHYIO WU CIIEIUAIbHBIM aBTOMaTHYe-
CKUM IIPUBOIOM IIPH OTCYTCTBHH TOKA B IENH 1
Bxittouenue BpydHyro WK Clie[UaIbHbIM aBTOMATUUYECKUM IIPUBOJIOM,
OTKJIFOUEHHE - HE3aBUCUMBIM PACLIETIUTENIEM IIPH OTCYTCTBUU TOKA B 11€- 15
uiss

2.1.11 BHUMAHMUE! He nomyckaercs KCIuTyaTaIus:

1) BBIKITFOYATENICH TIOCTOSSHHOTO TOKA MPH MapajlIeIbHOM COCITUHEHHUU TIOJFOCOB
OJTHOTO BBIKJIFOUATES;

2) 6e3 KO3BIPHKOB, €CJIM OHH MPEYCMOTPEHBI KOMIUICKTAIIUEH;

3) BBIKIIIOYATENICH C TIEPETHUM MPUCOCIUHECHUEM 0€3 M30JIIIMOHHON IIaCTUHBI,
IIOCTaBJIIEMOM B KOMILIEKTE.

2.1.12 CBs13b 3JE€KTPOHHOTO PACUENUTENS C BHYTPEHHUMHU LEMAMU (JaTYUKHU TO-
Ka, UCIOJHUTENIbHBIN 3JIEKTPOMArHUT) OCYLIECTBIIAETCSA yepe3 pa3beMbl (pucyHok J1.9

npuioxenus ).




2.1.13 CB3b 3JE€KTPOHHOTO PACLENUTENS ¢ UH(POPMALIMOHHBIMU CETAMHU MPOU3-
BOJIUTCS YEPE3 BHEIIHUE KIEMMBbI.

2.1.14 Ha pacuenuTenb JTODKHO OBITh MOJJAHO MUTaHUE OT BHEIIHETO UCTOYHMKA
Uit oOMeHa uH(opmanmen ¢ JpyruMy BRIKIIOUaTe siMu 1o uuaTepdeiicy RS-485 u un-
JUKALMU TUIA 3a1UThl, BEI3BABIIECH OTKIIOYEHHS BBIKJIIOUATEIS.

2.1.15 Vctounuk mutanusi mo myHKTY 2.1.12 momxen obecriednBaTh BBIXOJHOE
HanpspKEHUE TOCTOSTHHOTO TOKa B npeaenax oT 15 mo 25 B mpu toke 100 MA.

2.1.16 Jlormyeckass CeIeKTHBHOCTh OOECIEUMBACTCA MPU COBMECTHOW paboTe
BBIKJTIOYATENICH, OCHAIIEHHBIX pacuenuTensiMu nepemenHoro toka bYT-10000, ceszu
MEX/1y KOTOPBIMU BBINIOJHEHBI 110 cxeMe pucyHka J1.10 npunoxenus /1.

Jlornueckasi CEIEKTUBHOCTD C BBIMIECTOSIIIMMHU BBIKIIOYATEISIMU OCYILECTBISAET-
Csl TyTE€M BBIJaul CUTHAJIA O TIPEBBIIICHUH TOKA YCTABKHU MO TOKY MPH KOPOTKOM 3aMbl-
kaHuu Isd. Ilpu monydeHHM TakOro CHUrHajIa 3alUTa BBIIIECTOSILErO BBIKIHOYATENS
JIOJKHA CpaboTaTh C YCTAHOBICHHOW BBIACPKKON BpeMeHH tsd, €cli TOK MpEeBBIIIACT
ero ycraBky Isd.

Jlornueckast CeIEKTUBHOCTh C HUYKECTOAIUMU BBIKJIFOUATEISIMU OCYILECTBIISIETCS
IIpU PUHATHH OT HUX CUTHAJIa O KOPOTKOM 3aMbIKaHUH. ECIN TOK MpeBhIIaeT ycTaBKy
Isd u HeT curHanza o KOPOTKOM 3aMBIKaHUM OT HMKECTOSIILIMX BBIKJIIOUATENIEH, 3alIUTa
Isd nomxna cpabotath 6€3 yCTaHOBJIEHHOW BBIAEPKKU BpeMeHH tsd.

2.1.17 Tlpyn HEeWcHnpaBHOCTU DJIEKTPOHHOTO PACIHEHHUTENST PACHEHUTENhb TO0JDKEH
BbI/IaBaTh CUTHAJ O HEHUCIIPAaBHOCTU OJIOKa BO BHEIIHIOIO LIEMb O€3 OTKJIIOUEHUS BbI-
KITIOYaTesisl, IPH 3TOM Ha JIMIIEBOW MaHEeIH J0JDKHA BKIIFOUNTHCS WHIUKAIUS HEUCIIPAB-
HOCTH TIporieccopa (Ipy 3TOM TOK JOJDKEH ObITh He Hike 0,11n).

2.1.18 Cpox cimy>K0bI 2JIEKTPOHHOTO paclenuTess Toka He Oosee 12 ner.

[lo ucrteueHnn cpoka XpaHEHHUs BBIKIIOYATENs MO M.5.3 HeoOXOAUMO MPOBECTH
TeXHHUYECKoe oOcaykuBaHue uzaenus 1o 1. 3.1.1.2 B oobeme nmoanyHkToB 3, 4, 5, 8, 10,
11, 13, 15, 16, 19. 1o ucreueHnu cpoka CiaykObl FJIEKTPOHHOI'O PACLETTUTENS €ro He-

00XO0IUMO 3aMEHUTD.



2.2 IloaroroBka u3aejaus K HCIOJb30BAHUIO

[Tepen MOHTa)KOM BBIKJTFOYATEIIST HEOOXOIUMO YOCIUTHCS, UTO TEXHHUYECKHUE JaH-
HBIC BBIKJIFOYATEIIS U €r0 JOIIOJTHUTEIBHBIX COOPOYHBIX €UHUI] COOTBETCTBYIOT 3aKa3y.

DNEKTPUYECKUE COSAMHEHUS TPH MOHTAXE BBIKIIOUYATENS] OCYIIECTBIISIIOTCS B
cootBeTcTBUM cOo cxeMaMu (pucyHku [.1-J1.10 nmpunoxxenus /) B 3aBUCUMOCTH OT HC-

ITOJB30BAHMA BBIKJIFOYATCIIA.

2.3 Ucnosib30Banue u3aeaus

2.3.1 JIns ycTaHOBKHM M MOHTaKa BBIKITIOUATENs] HEOOXOIUMO:

1) BBIOJIHUTH B KOHCTPYKIIMH, HA KOTOPOM KPEMMUTCS BBIKIIOYATENb, OTBEPCTHUS
corytacHo pucyHKy JK.1 npunoxenus K;

2) PYKOSITKY BBIKJIIOYATENIS] OTBECTH B CTOPOHY 3Haka «O», a MpU HCIOJHCHHU
BBIKJIFOYATENS ¢ OM pyKOATKY DM NOBEPHYTH M0 YaCOBOW CTPEJIKE O MOMEHTA, KOT1a
CTpeJIKa Ha PYKOSITKE DM yCTaHOBUTCS IPOTUB 3HAKA «O».

JUist py4HOTO ONEpUPOBAHMS PYKOATKOM OM MOXKET ObITh HCIONb30BaH KIHOY
7811-0025 I'OCT 2839-80 mmm 7811-0125 TOCT 2841-80.

Po3zerky, ycTaHOBIIEHHYIO Ha DM, CHATB;

3) CHSTH IpH HEOOXOAMMOCTH KPBIIIKY BBIKITIOUATEINsT 1, OJIOK 3JEKTPOHHOH 3a-
IUTHI |8 WM KPBILIKY, 3aKPBIBAOILYI0 MOHTAKHbBIE 30HBI, B 3aBUCUMOCTH OT UCITOJIHE-
HUS BBIKITIOUaTess (pucyHok I7.1);

4) yCTaHOBHTH W 3aKPENUTh BBIKIOYATEb. JIJI1 KPETUICHUs BBIKIFOYATENS WC-
MIOJIB3YIOTCSI BCE OTBEPCTHS, MPEYCMOTPEHHBIE IS 3TOM LEIU U yKa3aHHbIE HA PUCYH-
ke JK.1 npunoxenus XK. Kpensenue BbIKIIIOUATENST OCYLUIECTBISETCS YEThIPbMSI BUHTA-
MU TIPY TOMOIIH TaEK;

Ecnu KOHCTpyKIMS BBINOJIHEHA U3 U30JSLMOHHOIO MaTepualia, MeXAy Taukou U
KOHCTPYKIMEN YCTaHABIMBAIOTCS IUIOCKWE W TMPYKUHHbIC 1Iai0bl, TP 3TOM BHHTHI
YAEPKUBAIOTCS OTBEPTKOM. ECIIM KOHCTPYKIHMS BBINIOJIHEHA M3 METala C KPYIJIbIMU
OTBEPCTUSIMH — YCTAHABIUBAIOTCS TOJIBKO NPYKUHHBIE 11aH0BI;

5) moaCcOoeIMHNUTh BHEUIHUE NMPOBOJIHUKY K TJIABHOW II€MU BBIKIIIOYATENS, KaK Mo-

Ka3aHOo B MPUJIOKEHUU B (B 3aBUCUMOCTH OT 3aKa3a).



[Ipucoenuuenrie BHEMIHUX MTPOBOAHUKOB K 32KMMaM BBIKJIFOYATENST HEOOXOAUMO
BBINIOJIHUTH TaK, YTOObI HE CO3/1aBAIUCh MEXAHWYECKUE HAIPSKEHUS B KOHCTPYKIUU
BBIKJTFOYATEIIS.

BHUMAHMUE! OrosieHHbIE YacTH NPUCOEANHSIEMBIX BHEIIHUX MPOBOJHUKOB CO
CTOPOHBI BBIBOAOB 1, 3, 5 3am3onupoBath (IuHbI Ha JiauHe He MeHee 300 MM) J1r00bIM
c1ocoboM (M30JSIMOHHON JIEHTOH, JaKOTKaHbio U T.A.). B ciaydyae mpucoeauHeHus c
MOMOIIIBIO MEPEXOAHON IIMHBI U30JUPOBATh TAKXKE JICHTOU MEPEXOJHYIO IIHMHY BMECTE
C MPUCOEAMHEHHBIM BHEIITHUM MPOBOIHUKOM;

6) mociae MOHTaka BHEIIHUX IPOBOJHUKOB YCTAHOBUTH KO3BIPEK (KO3BIPHKH)
(pucynok I'.11, T'.12 npunoxxenus ['), B COOTBETCTBUM C yKazaHUAMH TaOiuiel B.1
npuioxenus B;

7) MOJCOCIMHUTHh BHEITHHE MPOBOAHWKH K JIOTIOJHUTEIBLHBIM COOPOYHBIM €JIH-
HUIIAM B COOTBETCTBUU CO CXEMAaMH, MPUBEACHHbIMU Ha pucyHkax J[.5 - J[.7 mpuio-
»keHus /| (B 3aBUCHMOCTH OT 3aKa3a);

8) coeMHUTH BIIIKY C PO3ETKOM Ha 3JICKTPOMArHUTHOM IPHUBO/IC;,

9) MPOBEPHUTH 3aTKKY U IPU HEOOXOTUMOCTH MOATAHYTH KPETICK.

2.3.2 Jlnsa BKIIIOYCHHUS BHIKIIIOYATENIS ¢ DM JOCTAaTOYHO HAXKATh KHOIIOYHBIA BBI-
karouatens «BKJIy, a mirst orkmouenns — «OTKID».

[Ipu ynpaBienun BeIKIO4aTesneM ¢ OM Bpy4HYIO (TOJBKO MPU OTCYTCTBHM Ha-
MPSOKEHUSI B LIETIH TTPUBOIA), HEOOXOIUMO PYKOSITKY TPUBOJa YCTAHOBUTH MPOTUB 3HA-
Ka «1» Opu BKIIFOUEHUU BBIKIIFOYATENS, @ IPHU OTKJIFOYEHNUU — TPOTUB 3HAKA «0».

2.3.3 Ilpu BKJIIOYCHUHW W OTKJIFOYCHUH BBIKITIOUATENSI BPYUYHYIO €r0 PYKOSITKA U3
OJTHOTO KOMMYTAI[MOHHOTO MOJIOKEHUSI B JIPYyroe JOJKHA MepeMenaThCs IUIaBHO 3a

BpeMs He Ooiee Ic.

2.4 JleiicTBUS B IKCTPEMAJIbHBIX YCJI0BUSAX
2.4.1 Tlpy BO3HMKHOBEHUHU JKCTPEMAJIbHBIX CHUTyaIluii HEOOXOJMMO OTKIIOUUTH

TOJIOBHOM BBIKJTFOYATED.

2.5 Oco0eHHOCTH UCIIO0JIb30BAHUS 10PA0OTAHHOTO U3/1eJINs
2.5.1 BreikioyaTtenu MOTYT ObITh JTOyKOMILIEKTOBaHbl [loTpebuTeneM n0omoaHU-

TCJIBbHBIMHA C60p0LIHBIMI/I CAUHUIIaMHU (,Z[OHOJ'IHI/ITGJ'IBHBIMI/I KOHTaKTaMH, 3JICKTpOABHUIA-



TGJ'H:.HBIMI/I/BHCKTpOMaFHI/ITHBIMI/I IIpuBOAaAMH H T.I[.) B COOTBCTCTBHUHU C HHCprKHHeI)'I,
MOCTaBISIEMOM COBMECTHO C 3THUMH C60p0‘IHbIMI/I (107005008005 HpI/I 9TOM COXPAHACTCA

rapanTusa Ha U3ACIINA 1 HE HAKJIIaAbIBAOTCA OKCIUTYATaAllMOHHBIC OI'PaHUYCHU .



3 Texnuueckoe 00cay:KUBaHHE

3.1 Texnuueckoe 00CayKMBaHNEe U3/1eJIUSs

3.1.1 Obmue ykazaHwus.

Brikitouarenu JOMKHBI 00eCTIeUrBaTh HEMPEPHIBHYIO KPYTIOCYTOUHYIO padoTy ¢
OCTaHOBKOW Ha 00CITy’)KMBaHHE HE MEHee, ueM depe3 Kaxapie 6000 gacos. [lepuoamye-
CKU, MPUMEPHO uYepe3 KaxKble 2 ThICSYM BKIIOUEHUN, HO HE PEXE OJIHOTO pa3a B TOJ
BBIKJIIOUATEIh HY’KHO OCMaTpuBaTh. OCMOTP BBIKIIOYATEINS TAKKE HYKHO MPOU3BOIUTH
MOCJIE KaXJOTO-OTKIIOUEHUSI KOPOTKOTO 3ambikaHus. [lociie Kak10ro OTKIIOUEHUs TO-
Ka KOPOTKOTO 3aMbIKaHHs peKoMeHayeTcsi mpousBectu 8—10 pa3 onepanuio «Bkirode-
HUSI-OTKJIFOYEHUsD 0e3 TOoKa.

3.1.1.1 Ilepen myckoM B SKCILTyaTaIuio, P HEOOXOIUMOCTH, IPOBEPUTH (PyHK-
MOHUpOBaHKE dJ1eKTpoHHOTrOo Osioka BYT10000 B crienyroieit mocieqoBaTeIbHOCTH C
coOJII0ICHUEM MEp MPEIOCTOPOKHOCTH, YKa3aHHBIX B HacToseM PO:

1) biiok BYT10000 nepemeHHOTr0 TOKA:

[IpoBepka ycraBok (cM. pucyHok ['.7, I'.8 mpunoxenus I).

[IpoBepuTh yCTaBKy HOMHUHAJIBHOTO TOKA PACIEIUTEIS.

Jliist 9Toro ycraHoBUTh ycTaBKu Ha 3HaueHus: Ig/l, — «1,0», tg — «16», I/ I —
«OTKJL», tg— «0,4», Ii/lg — «OTKJL», Iy — «OTKJI». [logaTs B 0JMH U3 HOJIIOCOB BbI-
KJIrouarelsi Tok, paBHbld 1,051g, BBIKIIFOYATENb HE JTOJKEH OTKIIFOYUTHCS, WHAUKATOP
«!» He noipKeH ropeTh moctosHHo. [lomare Tok 1,3lg, mHAMKATOP «!» MOIDKEH TOpPETh
MOCTOSTHHO.

[IpoBepuTh yCTaBKY IO TOKY CpaOaThIBaHUS 3aIIUTHI OT KOPOTKHUX 3aMbIKAHUH C
BBIZIEP)KKOH BpeMeHH (lgg).

JIyist 3TOr0 yCTaHOBUTH ycTaBKU Ha 3HaueHUs: Ig/l, — «1,0», tr — «16», I/ I —
«1,5», tg — «0,4», li/lg — «OTKJL» , lg — «OTKJI». [TogaTs B 0JMH U3 HOJIIOCOB BHIKIIIO-
yaTess TOK, paBHBIA HIDKHeMY Tipeaeny ycraBku (1,21g) B TeueHue 1 ¢, BBIKIIOYATEINb
HE JIOJDKEH OTKIIoUNThCs. IlogaTh TOK paBHBIN BepxHemy mnpeneny ycraBku (1,81R),
BBIKJTIOUATENh JIOJDKEH OTKIIIOUUTHCS 3a Bpems He Oosee 1 c.

[IpoBepuTh ycTaBKy MO TOKY CcpaOaThbiBaHUs 3aIUThI OT KOPOTKHUX 3aMbIKaHHUI

mraoBeHHoro aeictus (I;).



JIJist 3TOTO yCTaHOBUTH ycTaBKU Ha 3HaueHUs. g/l — «1,0», tr — «16», I/ I —
«OTKJL», tg— «0,4», lillg — «1,5», I — «OTKJI». [TogaTs B OAMH U3 HOJIOCOB BHIKIIIO-
qyaTess TOK, paBHBIA HIDKHeMY mipeaeny yctaBku (1,21g) B TeueHue 1 ¢, BBIKIIOYATEIb
HE JIOJDKEH OTKIounThes. [lomaTh TOK paBHBIN BepxHemy npeaeny ycraBku (1,81g),
BBIKJIFOYATEN b JOJKEH OTKIIOUUThLCSA 3a BpeMs He Oosee 0,5 c.

[TpoBepuTh yCTaBKY 3aJCpXKKH CpadAThIBAHUS 3aIIUTHI OT Ieperpy3ku (Ig).

JIJIs 3TOTO yCTaHOBUTH yCTaBKU Ha 3HaueHWs: Ip/li—«1,0», tg — «X*», ls/lg —
«OTKJL», tyg — «0,4», li/lg — «OTKJL», Iy — «OTKJI». Uepe3 oauH U3 MOIOCOB BHIKIIIO-
yaTessl NpoIyCTUTh TOK 6lg, BRIKIIOUATENb TOKEH OTKIIOYUTHCA 3a BpeMs oT 0,8X 1o
1.2X c.

*31eck u ganee Mo TeKCTy «X» O3Ha4yaeT yCTaBKy, TP KOTOPOH MperosaracTcs
IKCILTyaTarys BEIKITFOYATEISI.

[TpoBepuTh ycTaBKy 3a7epKKu cpabaTeiBanus 3amuTh (lgg).

JIJIst 5TOr0 yCTaHOBHTH yCTaBKU Ha 3HadeHMS: Ir/l, — «1,0», tg — «16», I/ Ig —
«1,5», tg — «X», lillg — « OTKJL», Iy — «OTKJI». Uepe3 oauH u3 MOIOCOB BBIKIIOUATE-
751 mporyctuth Tok 0,321, B TeueHne He MeHee 1 ¢, 3aTeM YBEJIMYUTh ero (CKauKoM) 10
3lr. Bpewmsi, m3amMepeHHOE OT MOMEHTA TOBBIIICHHS TOKA 10 Hadaiga pa3MbIKaHUS KOH-
TaKTOB BBIKJIFOYATENS, TOKHO OBITh OT (X-0,02) mo (X+0,06) c.

2) biaok BYT10000 ocTossHHOTO TOKA:

[TpoBepka yctaBok (cM. pucyHok I'.6 mpumnoxenus I).

ITpoBepuTh yCTaBKy HOMHUHAJIBLHOT'O TOKA PACIICITUTE]IS.

JIJist 5TOro yCTaHOBUTH ycTaBKHM Ha 3HadeHHs: Ir/l, — «1,0», tr — «16», I/ I —
«OTKIJL», tyg — «O». Ilogath B OAWH U3 MOJIOCOB BBIKJIIOUATENs TOK, paBHbIN 1,051R,
BBIKJIFOYATE b HE JIOJDKEH OTKIIIOUMTHCS, HHIAUKATOP «!» HE TOJHKEH TOPeTh IMOCTOSIHHO.
[Tomats Tok 1,31r, MHAMKATOP «!» JOJIKEH TOPETHh MIOCTOSHHO.

[TIpoBepuTh yCTaBKy MO TOKY cpabaThIBaHUS 3aIUTHI OT KOPOTKHUX 3aMBIKAHHH C
BbIZIEP)KKOH BpeMeHH (lgg).

J1Jist 3TOro ycTaHOBUTH ycTaBKU Ha 3HaueHus: Ig/l, — «1,0», tg — «16», I/ Ir —
«2», tyg — «0,4». Tlomate B OWH W3 TOJIOCOB BBIKITIOYATENS] TOK, PABHBIA HUXKHEMY

npeaeny ycrabku (1,6Ig) B Tedenue 1 ¢, BBIKIIIOYATENh HE JOJDKEH OTKIHOUYUTHCS. [1o-



JIaTh TOK PaBHBIM BEpXHEMY mpeneny ycTaBku (2,4lg), BBIKIOYATENb TOKEH OTKIIIO-
YUTHCS 32 BpeMs He Ooiee 1 c.

[TpoBepuTh YCTaBKY 3aJIepyKKU CpabaThIBaHUS 3allIUThI OT neperpy3ku (Ig).

JIJIss 3TOTO yCTaHOBUTH yCcTaBKU Ha 3HaueHWs: Ip/li—«1,0», tg — «X*», lsg/lg —
«OTKIJL», tgg — «0». Yepe3 ouH U3 MOIIOCOB BBIKIIOYATENS NPOMYCTUTh TOK Slg, BbI-
KJIFOYaTesb JOJDKEH OTKIIIOUnThCs 3a Bpems ot 0,8X mo 1,2X c.

*3n1ech U Janee 1mo TeKCTy «X» 03Ha4aeT YCTaBKY, MPU KOTOPOM MpeArnogaraeTcs
HKCILTyaTaIs BHIKIIOYATES.

[TpoBepuTh yCTaBKY 3a/epKKU cpadaThiBanus 3aIUTHI (lgg).

J1J1st 5TOro YCTaHOBHMTH yCTaBKU Ha 3HadeHHS: Ir/l — «1,0», tgr — «@», I/ g — «2»,
tsg — «X». Uepe3 ouH U3 MOJIIOCOB BBIKJIIOYATENS MPOomycTuTh ToK 0,41, B TeueHue He
MeHee 1 c, 3aTem yBennuuTh ero (ckaukom) 1o 3lg. Bpems, usmepeHHoe ot MoMeHTa
MOBBIIICHUS TOKA JI0 Hayajla pa3MbIKaHUSI KOHTAKTOB BBIKJIIOYATENISA, TOJDKHO OBITH OT
(X-0,02) mo (X+0,06) c.

3.1.1.2 Tlopsi0K TEXHUYECKOTO OOCITY>KUBAHUS U3/ICTUS

O0beM U MOCNeI0BATEILHOCTh PA0OT MPU TEXHUUECKOM OOCITYKMBAHUH U TIPO-
BEPKE TEXHUYECKOTO COCTOSHUS JJIS BBIKIIOYATENICH, YKOMIIJIEKTOBAaHHBIX BCEMH MaK-
CUMaJIbHBIMH PACLUETUTENSIMA U JIOTOJHUTEILHBIMU COOPOUHBIMU €MHUIIAMU, TPUBE-
nenbl B m.3.1.1.3. IIpu oTCyTCTBUM KaKUX-THOO COOPOUHBIX €IUHUI] pabOTHI 1O UX 00-
CITY>KUBAHUIO HE TTPOBOJISITCSL.

3.1.1.3 [Ipu TexHUYeCKOM OOCITY>KMBAaHUU U MPOBEPKE TEXHUYECKOTO COCTOSHUS
BBIKJIFOYATEN IS HEOOXOAMMO BBHITIOJTHUTh YKa3aHHBIM 00beM paboT B ClEayIOIIEeH moce-
JIOBATEJIbHOCTH:

1) OTKITIOYUTH BHIKITIOYATEh BPYUHYIO;

2) CHATH HANpsHKEHUE B TJIABHOM MU BBIKIIIOYATEINSI U B LEMSAX €ro JOTMOJIHU-
TEJILHBIX COOPOYHBIX €JIUHUIL;

3) CHATH KPBIIIKY JCKTPOMArHUTHOTO MTPUBO/A, OTBHHTHB YeThIpe BUHTA. CHATH
AJICKTPOMArHUTHBIM TTPUBOJI C KApKacOM, OTBHHTHB YEThIPE BUHTA, KPEIAIIUe KapKac K
KpBIIIKe BbIKITtouaTens. OCMOTPeTh U OYUCTHUTH DJIEKTPOMArHUTHBINA MPUBOJT OT THLIH U

JOPYTUX 3arps3HEHNN, CMA3aTh dJIEKTPOMArHUTHBIM NPUBOJ, Kak yka3aHo B n.3.1.1.4;



4) CHATH KPBINIKY BBIKJIIOYATENS, U30JISIIUOHHBIE TUIACTUHBI, YCTAHABINBAEMbIC
Ha PYKOSATKE BBIKJIFOYATENS, U KO3BIPbKU. /{7151 3TOr0 BUHTHI, KpeIsIIie yKa3aHHbIe c00-
POYHBIC €IMHUIIBI, HEOOXOMMO OTBUHTHUTH;

5) u3BIEYb AYyroracUTEIbLHBIC KAMEPHI,;

6) omnpenenuTh HaJIMYKe POoBaja IJIaBHBIX KOHTAKTOB BBIKIIOUYATENS U TOJIIUHY
METAJUIOKEPAMUYECKOTO CJIOSI KOHTAKTOB. ECi MpoBal KOHTAKTOB WJIM TOJIIIMHA MeE-
TAJIOKEPAMHUYECKOrO CJIOSI KOHTAKTa OKaxyrcsa meHee 0,5 MM, TO BBIKIIOYATENb IS
JadbHEHIIe paboThl HEPHUTOJICH.

TonmmHa METAIIIOKEPAMUYECKOTO CJIOS KOHTAKTOB OINPEIEIISIETCS BU3YaIbHO.

[IpoBasl KOHTAKTOB OMPEAEIISICTCS PA3HULIEH YPOBHEW HEMOJBH)KHOTO KOHTAKTa
OTHOCHUTEJIBHO OCHOBAHHS BO BKJIIOUYCHHOM M OTKIIOUYCHHOM MOJI0KEHUSIX BBIKIIOYATEIS.

N3mepenre BO BKIFOUEHHOM M OTKIIFOYEHHOM IOJIOKEHUSAX BBIKJIKOUATEIS TOJIK-
HO MMPOU3BOJUTHCA B OJJHUX U TEX K€ TOUKAX;

7) pacuenuTh pblYar MexaHu3Ma YIpaBICHHS ¢ PEHKOH, ISl 9ero OCTOPOKHO IO~
BEPHYTH YJCPKUBAIONIYIO0 PEMKY 10 MOMEHTA €€, PACLICIJIEHUS C PhIYaroM MEXaHU3Ma.
IIpu 5TOM pyKHM omeparopa HE JOJKHBI HAXOJIUTHCS B 30HE IOJIBMKHBIX JI€TAJICHd BbI-
KJII0UaTes;

8) ouMCTUTH BBHIKJIIOYATEIb, OCOOCHHO ILIACTMACCY, BO BCEX JOCTYIIHBIX MECTaX
OT KOMOTH W MbUIM. KONoTh OYMIIAETCS YHUCTOM, YBIAXKHEHHOW TPAINKOW, HE OCTaB-
JSIOUIEH BOpCa;

9) OYMCTUTH AYroraCHTEIbHbIE KaMEpPbl OT KOIOTH M IIOMABIIETO MEKIY IIIa-
CTUHAMM KaMmepbl MeTtayia. [[macTuHbl kaMephbl HE JOJDKHBI OBITh AJIEKTPUUYECKH 3aM-
KHYTBI MMOMAaBIIUM MEXKIY HUMHU METAJIJIOM.

3ATIPEHIAETCS npu TeXHHMYECKOM OOCTY>KMBAaHWH, C IETBIO TIPUIAHUS TIIajd-
KO MOBEPXHOCTH METALUIOKEPAMHYECKUM KOHTAKTaM, ONMMWJIMBATH HAIUIBIBBI U HEPOB-
HOCTH, 00pa30BaBIIMECS B PE3YyJIbTaTe OTKIIOUYSHUS BBIKIFOYATEIEM PadOYMX TOKOB U
TOKOB KOPOTKOTO 3aMbIKaHHSI.

HeoOxonumo mpu TEXHUYECKOM OOCITY>KUBAaHUU U MPOBEPKE TEXHUUYECKOTO CO-
CTOSIHUSI, @ TAKXKE IOCIEC KXKIOTO OTKIIOYECHUS TOKOB KOPOTKOTO 3aMbIKAHUS IPO-
TepeTh MeTauiokepamudeckue KOHTakThl cnuptoM ['OCT P 52652-2000 >TUIIOBBIN

pEKTU(DUKOBAHHBIN «DKCTPay.



10) cma3aTh BBIKIIIOUATENb, Kak yKa3aHo B 1. 3.1.1.4;

11) npoBepuTh 4ETKOCTh B3BOJIA, BKIFOUEHHUS U OTKJIFOUEHUS BBIKJIIOUATEIS;

12) npoBepuTh 3aTSHKKY Kperexa, MOCPEACTBOM KOTOPOro OCYILIECTBIIEHO Kpell-
JICHHE BBIKJIIOYATENS U MOJACOCANHEHNE BHEIIHUX MPOBOAHUKOB. [Ipu HEOOX0AUMOCTH
NOATSHYTH €r0;

13) ycTaHOBHUTH TyTOracCUTENIbHBIE KAMEPHI;

14) ycranoBuTh K03bIpbKU 1O pucyHkam .11, I'.12 npunoxenus I'. Ilpu cOopke
BBIKJIFOYATENS] HEOOXOAMMO oOpalllaTh BHUMaHUE Ha TO, YTOOBI BUHTHI, KPEISIINE €ro
KPBILIKY W MPUBOJI, ObUIM 3aTSHYTHI 10 OTKa3a, YTOOBI B BHIKIIOYATEIh HE MOMAIU TO-
CTOPOHHUE IPEIMETHI U HE OBLIIN MOBPEXKIEHBI €T0 KOHCTPYKLIUU;

15) ycTaHOBUTH Ha MECTO M3OJISIIMOHHBIE IUIACTUHBI B Ma3bl KOPILyCca, €CJIU OHU
OBLIIM BBIHYTHI, dKCIUTyaTalus 0€3 Kakoh-1100 MIACTUHBI HE T0ITyCKAeTCs;

16) ycTaHOBUTBH KpBILIKY BBIKJIIOUATES U 3aKpEeNUTh € BceMu BUHTamu. [lepen
TUM HEOOXOJIMMO HAJIETh HA PYKOSITKY BBIKIIOUYATENS U30JIALIMOHHBIE TUIACTUHBI.

[Ipy MCIONHEHMH BBIKIIOYATENS] C 3JEKTPOMATHUTHBIM MPUBOAOM, HO 0e3 He-
3aBUCUMOTO PACLEIUTENS WM PACUEIUTENS MUHUMAIBHOTO HAIIPSKEHUS, PEXKIEC YEM
YCTAaHOBUTH KPBIIIKY, HEOOXOIMMO YOEIUTHCS, YTO BBIKJIIOUATEIb HAXOAMUTCS B IOJIO-
KEHUM «OTKJIIOYEHO aBTOMATHYECKW». OTO HEOOXOAMMO JJsi TPOBEPKU DJIEK-
TPOMArHUTHOTO TpUBOAA. Eciau BBIKIOYATENb BKJIIOYEH WM B3BEJIEH, HEOOXOAMMO
BBITIOJIHUTH OIEPAIMIO, YKa3aHHYIO B oAnyHkre 7 m.3.1.1.3;

17) npoBepuTh HAICKHOCTh KOHTAKTHPOBAHHS 3aMBIKAIOUIMX U PA3MBIKAIOIIHX
KOHTaKTOB BCIIOMOraTeiabHOU 1enu. HanexXkHOCTh KOHTaKTUPOBAHUSI KOHTAKTOB MUKPO-
NIEPEKIIIOYATENEN U CIAeAyeT MPOBEPATH MPU MOMOIIM CUTHAIBHBIX JIaMII IIPU HAIIPsIKE-
HuU OoT 2,5 1o 3,5 B u cune Toka He 6osee 0,1 A. HagexxHOCTh KOHTaKTHPOBAHUS OC-
TaJbHBIX KOHTAKTOB MpoBepsieTcs npu HamnpskeHuu (16+0,5) B;

18) IIpoBepuTh pabOTOCIIOCOOHOCTH AIEKTPOHHOTO PaCICIUTENs, KaK YKa3aHO B
m.3.1.1.1;

19) ycTaHOBUTD 3JEKTPOMArHUTHBIN MPUBOJT HA BBIKIIOYATENb.

[Ipy ycTraHOBKE 3JEKTPOMArHUTHOTO NPHUBOJA HAa BBIKIIOYATEIh HEOOXOIUMO

BBIIIOJIHUTE CJICAYIOIICC:



— YCTAHOBUThH PYKOATKY 3JEKTPOMArHUTHOTO MPHUBOJIA CTPEJIKOW MPOTUB METKH
«Ow;

— YCTAHOBUTbH IIPUBOJI HA BBIKJIIOYATENb TaK, YTOObI PYKOSITKA BBIKIIIOUATENs Ha-
XOJIWJIACh MEXAY BEAYIIUMH POJTUKAMU KapETKU;

— TIPUBO/T 3aKPETHUTh YETHIPbMSI BUHTAMHU K KPBIIIKE BBIKIIIOUATEIS;

20) npoBepUTh padbOTy JEKTPOMArHUTHOTO MPUBOJA.

[Ipu nmpoBepke pabOTHI AAEKTPOMATHUTHOIO MPUBOAA HEOOXOIUMO BBINOIHUTH
cleytoniee:

- OTKJIIOYUTH BBIKIIIOYATE]Ib HE3aBUCHUMBIM PACIECNUTEIEM WM PaCICHUTEIEM
MUHHUMAJILHOTO HaNPsHKEHUS;

- CHATb COEIMHUTEIb, BKIIOUYUThH BBIKIIOYATEb BPYUHYIO, JJIS YEro cHavasa mo-
BEPHYTh PYKOSITKY IO YaCOBOM cTpesike B mojiokeHue «Oy», a 3aTeM B MOJIOKEeHHE «I».
[Ipu sTOM BBIKJIIOYATENb JODKEH BKIIOYUTHCA. ECIU pyKOsSTKA AIEKTPOMArHUTHOTO
MPUBOJIa HAXOAWIACH B TTOJIOKeHUH «O», TOBEPHYTH €€ Ha MOJATOpa 000poTa;

- OTKJIIOYUTH BBIKIIIOYATE]Ib HE3aBUCHUMBIM PACIECNUTEIEM WU PaCICHUTEIEM
MUHUMAJIBHOTO HAIpsKEHUS U T0JIaTh COOTBETCTBYIOIIEE HANMPSIKEHUE B LIETh DJICK-
TPOMArHuTHOTrO TMpuBoaa. [Ipu 3TOM pyKOsITKa 3JIEKTPOMAarHUTHOTO MPHUBOJIA JOJDKHA
aBTOMATHUYECKHU NEPEUTH B mojoxkeHue «O;

- BKJIFOYUTh U OTKJIIOYUTDH BBIKJIIOYATEIIb BBIKIIIOUaTENIeM KHOMOYHbIM «BKJI» u
«OTKJI»;

21) mpoBeputh pabOTy HE3aBHUCHUMOTrO pacienutens. s 3Toro HeobXoaumo
BKJIIOUUTH BBIKJTIOUATENb U MOJaTh COOTBETCTBYIOIIEE HANPsOKeHUE Ha Katyiky PH.

3.1.1.4 Cmazka

Jlis cMa3ky BBIKJTIOYATEICH AOKHO MpUMEHSAThCs Maciao 132-08 (OKb-122-5)
I'OCT 18375-73 nou MBII I'OCT 1805-76. [lsis1 cMa3Ku 3A€KTPOMarHuTHOTO MPUBOJIA
— MBII T'OCT 1805-76 u IUATHUM-221 T'OCT 9433-80 B cootHomienuu 1:1. Cmazka
BBIKJIFOUATEJIEH JTOJDKHA TPOU3BOIUTHCS MOCTE KaXI0T0 OTKIIFOUEHHUSI TOKOB KOPOTKOTO
3aMBbIKaHUSI U OYMCTKH BBIKJIFOYATENS, HO HE PEXKE OJIHOrO pa3a B roj. BeikitouaTenu
CMa3bIBAIOTCSl B MECTaX, YKa3aHHbIX Ha pucyHke .9 mpumnoxenus ' mo 2-4 xammu (B
3aBUCUMOCTH OT BEJIMYMHBI TPYIIEHUCS MOBEPXHOCTH) B KaXJ0€ MECTO CMa3Ku. DJIeK-

TPOMarHUTHBII PUBOJ CMa3bIBAETCSl B MECTAX, YKa3aHHBIX Ha pucyHke ['.10.



Kaxxgoe mecto cma3ku uUMEeT CHUMMETPUYHO PAaclojIOXKEHHOE BTOPOE MECTO
cMa3ku. MoryT Takyke IpUMEHSATHCS CMa3KHU:

— Mobil grease 24 (pupma Mobil);

— UNI Teamp 500 (pupma Texaco);

— Aeroshell 15 (¢hupma Shell).

3.1.2 Mepsl 6e30macHoCTH

MoHTax, TeXHu4YecKoe 00CTYKUBAHUE M IKCIUTyaTalllsl BRIKJIIOUATENCH TOJIKHA
IPOU3BOJUTHCS B COOTBETCTBUM C «[IpaBmiiaMy TEXHUYECKOM 3KCIUTyaTalluy 3JIEKTPO-
yCTaHOBOK moTpeburenein» u «lIpaBunamu TexHUkH 0€30MaCHOCTU MPU IKCILUTyaTalluu
3JIEKTPOYCTAaHOBOK MOTpeduTeneii». O0cayKuBaomuil NepCoOHa T0JKEH UMETh KBa-
AUpUKaLUIO HE HWKE 4 pa3psia, MMEIOLUI IPyMIy MO JIEKTPOOE30I1aCHOCTH HE HUKE
3, n3yunBIIMy Hacrosmee PO.

PerynupoBka mapaMeTpoB 3JEKTPOHHOTO PaCUENUTENs OCYLIECTBISETCS Mpu
CHSITOM HANpPsHKEHUU CO BCEX LIETIEH BBIKITIOUATEIS.

MoHTax BBIKJTIOYATENEH TOKEH MPOU3BOAUTHCS MPU OTCYTCTBUU HAIIPSDKCHUS B
IJIABHOM LIETIM U LETsIX JOMOJIHUTENbHBIX COOPOUHBIX €AUHHIL.

DKcIuTyaTanus BbIKITIoYaTeneit 6e3 Ko3bpbkoB (pucynku .11, I'.12 npunoxenus
') 1 U30JIAMOHHBIX MIJIACTUH (BXOSAIIMX B KOMIUIEKT) HE IOIYCKAETCS.

3.1.3 [TopsitoK TEXHUYECKOTO 0OCITYKUBAHUS U3IEIHSL.

[Iynkt PO | HaumenoBanue oobekra TO Buter TO [Ipumeuanue
1 paboThI

3.1.4 TIpoBepka pabOTOCTIOCOOHOCTH H3ICIIHSL.

HanmenoBanne | Ko BbIONHSET CpencrBa n3MepeHuil, KontponbsHbie
paboThI BCIIOMOTaTEIIbHbIE 3HA4YECHUS
TEXHUYECKUE YCTPOUCTBA [1apaMeTpoB

Y MaTEPHUAJIbI

3.1.5 Koncepanus

Brixirouarenu KOHCCPpBalM1 HC ITOAJICIKAT.



3.2 TexHuveckoe 00CIy;KMBAHUE COCTABHBIX YacTeil u3ieaus

CocTtaBHBIC YaCTH BBIKJIIOYATEIS TEXHUYCCKOMY 06CJIy}KI/IBaHI/IIO HC ITOJJIC)KAT.



4 Texkyuiuii peMOHT M YCTPAHEHHE HEHCNIPABHOCTe

4.1 BpIKIIOYATENM PEMOHTY HE MOJJIEKAT.

4.2 YcTpaHeHHe HEUCIIPaBHOCTEH CIIeyeT IPOU3BOAUTH TOJIBKO IPU OTKJIFOYEH-
HOM BBIKJIFO4aTene. JleMcTBHs nociie aBapuiMHOTO OTKIIFOUECHUS:

— amnmapaToM MO>XHO I0JIb30BaThCs, €CIIM OTCYTCTBYET 3arpsA3HEHUE NMPOLYKTAMU
TOPEHUS AYTU U NPU3HAKH OBPEKICHHUS;

— €CJIM OTBEpPCTHUSA ISl BBITYCKA MPOIYKTOB TOPEHUS IyTrd OOYIJIEHBI, U3MEPUTH
CONPOTUBJICHUE W30JLALMU. AIAPATOM MOYKHO I10JIb30BATHCS, €CIU CONPOTHUBIICHHE
M30JIIMM TIPU HCIIBITAaTEIbBHOM HanpsbkeHuun meraommerpa 2500 B mpesbrmaer 5
MOwm, 1 npu nojjaye UCHBITATENbHOIO HANPSKEHUSI HE IPOUCXOAUT POOOS U30IALUN
Y YpE3MEPHOIO HAarpeBa BbIBOJIOB;

— anmnapaT MOJJIEKUT 3aMeHe, €ClIU OOYIJIUIAch €ro PyKOATKA WJIM OIUIABHIIMCH
METAJINYECKUE JECTAIH.

4.3 B0O3MOXHbIE HEUCTIPABHOCTU M CIIOCOOBI MX YCTPAHEHHUs yKa3aHbl B TAOJIUILIE

b.2 mpunoxenns b.



5 TpancnopTupoBaHHe U XpaHEHHE

5.1 YcnoBust TpaHCIOPTUPOBAHUSI U XPAHEHHUs BBIKJIIOYATENEH W JIOMyCTUMbIE

CPOKH COXPaHsACMOCTHU O BBOAA B SKCILIyaTallMIO JOJIZKHBI COOTBCTCTBOBATH YKA3adH-

HBIM B Tadmuie 5.

Tabmuia 5 — YcaoBus TpaHCTIOPTUPOBAHUS M XPAHCHUS BBIKITIOYATEIICH

O0o3HaueHNE YCI0BUI 0603HauC-
TpaHCIOPTHPOBAHILT B HaCTH HHE JlommycTrMBbIe CPOKH
Bunpt BO3NCUCTBHA yCIOBUI COXpaHsAEMOCTH B
TIOCTABOK MEXaHWYECKHX | KJIIMMaThyecKux | XPaHCHMS | YIIAKOBKC IIOCTaB-
(akTopoB 1o dakroposmo | 1m0 FOCT HIKKa, TOMBI
roCcT23216 | TOCT 15150 | 15130
Buytpu ctpans! (kpome paiioHOB
Kpaiinero CeBepa u TpyIHO J10C- C 5(0X4) 2(0) 2
TynHbIX 10 'OCT 15846)
BHyrpu crpaHel B paifOHBI
Kpaitnero CeBepa u TpyiHO J10C- XK 5(0X4) 2(C) 2
tynsble 1o ['OCT 15846
OKCMOPTHBIE B MaKpOKJIUMATH-
YEeCKHE paliOHbl C YMEpPEHHBIM C 5(0X4) 2(C) 2
KIIIMaToOM
OKCMOpPTHbIE B MaKpOKJIUMAaTH-
YEeCKHEe palioHbl C TPOIUYECKUM X 6(0XK2) 3(K3) 2
KJIMMaTOM

5.2 Tlo cornmacoBaHHIO ¢ MOTPEOUTENEM MOTYT OBITH YCTAHOBJICHBI IPYTHE, OT-
JUYHBbIE OT MPUBEIECHHBIX B TaOJIMIIE O, YCIOBUS TPAHCIIOPTUPOBAHMSI, XPAaHEHUS U J0-

IMIyCTUMBIC CPOKH COXPAHACMOCTH.



6 Yruanzanusa

BeiknrouaTens mociae OKOHYaHUS CpoOKa CJ'IY)K6BI IMOAJICIKUT mepcaaduc OpraHu-
3al0uiAM, KOTOPBIC Hepepa6aTBIBaIOT YCPHBIC U IBCTHBIC MCTAJLIIBI.
OmnacHpIX AJIA 310POBbA J'IIOI[GfI )41 Oprmammeﬁ Cpcabl BEUICCTB U MATCPUATIOB B

BBIKJTIOYATCIAX HC UMCCTCA.



IIpuioxenune A
(o0s13aTesIbHOC)

I'aGapuTHbIe, yCTAHOBOYHBbIE U NPUCOEIMHNTEIbHbIE Pa3MepPbl BLIKJIIYATEJIA
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Pucynoxk A.1 — ["abapuTHbIie U yCTaHOBOUYHBIE pa3Mepbl BhikitouaTens BA11-10 no
1000A nmepeMeHHOT0 ¥ MOCTOSIHHOTO TOKa
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Pucynox A.2 — ['abapuTHbIe U yCTaHOBOYHBIE pa3Mepbl BeikatouaTesnst BA11-10 ¢
AJIEKTPOMArHUTHBIM MPUBOJIOM
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Pucynok A.3 — ['abapuTHbie U yCTaHOBOUYHBIE pa3mepbl BhikitouaTens BA11-10 no
630A ¢ yIJIMHEHHBIMU BBIBOJIAMU ISl IEPEIHETO MPUCOEAUHEHUS IIUHOMN «ILIAIIMSD)
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Pucynok A.4 —"'abapuTHbie U yCTaHOBOUYHBIE pa3mepbl BbikitouaTens BA11-10 no
1000A ¢ ynIMHEHHBIMU BBIBOJIAMH JIJISI IEPETHETO MPUCOCIUHEHUS IIMHON «ILIAIIMSD»
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Pucynox A.5 — ['abapuTHbIC U yCTaHOBOYHBIE pa3Mepbl BeikouaTenst BA11-10 ¢
NEPEXOAHUKOM JJIS IEPEAHET0 MPUCOSTUHEHUS IIMHAMU «ILIAIIMS) WK KabeneM ¢
Ka0eJTbHBIM HAKOHEUHUKOM
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Pucynok A.6 — I'abaputHbie M yCTaHOBOUHBIE pa3Mepbl BoikitouaTeass BA11-10 ¢
MEePEXOTHUKOM JISI IEPETHETO MPUCOCTNHEHUS ITMHAMU W KabelieM ¢ KabelbHbIM
HAKOHEUHUKOM
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Pucynoxk A.7 — ['abapuTHbie U yCTaHOBOUYHBIE pa3Mepbl BoikitouaTeass BA11-10 nns

3aJIHCTO ITPUCOCAMHCHWA IIMHAMUA WU Ka0eneM ¢ KabeTbHBIM HAKOHSYHHKOM
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Pucynox A.8 — ['abapuTHbIC U yCTaHOBOYHBIE pa3Mepbl BeikatouaTesnst BA11-10 ¢
YUTMHEHHBIMU BBIBOJIAMH JIJISl 33]THETO MMPUCOCTMHECHHS IIIMHAMH WK KaOeJeM C
KaOeJIbHBIM HAKOHEYHUKOM



Ipuioxenune b
(o0s13aTesIbHOE)

CTpyKTypa yCJI0BHOr0 0003HAYEHH S BHIKJIIOYATEJIS

BA| 11 |-| XX X [ X|-]1X] XX | X| X -
VYcnoBHoe 0603HaUe-
HME BUJIa armapara

YcnoBHOE 0003HaUCHUE
HOMepa CepHH

PaznemmTennHbIN 3HAK (THPE)

O0603HauCHIE HOMUHAILHOTO TOKa
PpacIeUTEIS:
10— 63...1000A

VYcnoBHOe 0003HaYEeHNE PO/ja TOKA U BHAA
MaKCHMAJILHOTO PacleIHTEIIs:

1 — ¢ DIEKTPOMArHUTHBIM PaCLICITHTENIEM
HEPEMEHHOTO TOKa

2 — C 2JICKTPOMArHUTHBIM PACLCITHTEIEM
IIOCTOSAHHOI'O TOKa

3 — C NIEKTPOHHBIM PACLICTTHTENIEM

IIOCTOSIHHOI'O TOKa

4 — C 3NEKTPOHHBIM paclenuTeIeM

HEePEMEHHOT0 TOKa

7 — ¢ 2NEKTPOHHBIM U JJICKTPOMArHUTHBIM pac-
HENUTENIeM MIEPEMEHHOT0 TOKa

8 — C DIIEKTPOHHBIM H JIEKTPOMArHUTHBIM paciie-
UTEJIEM ITOCTOSIHHOTO TOKA

YcnoBaoe 0003HaYEHNE BETMYMHBI IPEACIIBHOM
KoMMYyTaroHHoH criocoonoctH (ITKC):

C —cranpaptras [IKC

H — nopmansnas I1IKC

IT — moeeimenHast [TKC

PaznenutenpHbI  3HAK (THpE)

O0o03HavyeHne KoJIM4YecTBa MOM0CcoB (2 mim 3)

YcnoBHoe 0003HaUeHNE codeTanus akceccyapos (tabmn.b.1)

VYcnoBHoe 0003HaueHUE BUAA IPUBOJA!
1 — pyuHo¥i npuBoI
5 — 9JIeKTPOMAarHUTHBINA IPUBOA

VYcnoBHOE 0003HaYeHHE HAJIWYHS M BHAA JIOTIOJHUTEIBHBIX MEXaHH3MOB:
0 — otcyTCcTBYIOT
1 — ycTpoicTBO JUIsi GJIOKUPOBKH MOJIOXKCHUH «BKJIFOYEHO» HIIH «OTKIIOYCHO»

PaznenurenpHbIi 3HaK (THpE)

VcnoBHoe 0003HaueHWe crereHd 3ammThl Beikmrouarerss: 20 — P20, 00 — IPOO

YcnoBHOe 0003HAUEHHE KIMMATHYECKOro HCIoMHEHus Boikmoudatenss: OM4, VXJI3, T3




Tabnuma b.1 — YcnoBHoe 0603HaueHne COYETaHUSI JOTIOTHUTEIbHBIX COOPOUHBIX €1H-

HUII JIJI1 aBTOMAaTHYEeCKUX BhiKitodaTeneit |11 rabapura

MII — MuKponepeKIoyaTelb.

BK — BcriomorarensHbBIE KOHTAKTHI,
JIBK — gonoiaHUTENbHBIC BCIIOMOTaTeIbHBIE KOHTAKThI;
PH — pacuenurens He3aBUCUMBIN;

PMH - pacrienurens MUHUMAIbHOTO HANIPSKCHUS;
OM — 3JIeKTPOMArHUTHBIN TPUBOI;

* IIpHU HAIMYHUU 3JICKTPOMArouTHOI'O IIPUBOJAa HC IIPUMCHATH
1 YcnoBubie 0003HaueHUs, IpeacTaBiieHHbIe B Ta0uie b.1:

Konuuecteo BK Komnuectro JIBK

pa3MBbIKAIOLIUX JIJIs1 pa3MbIKAIOUIUX JIJIs
[{udps! | 3aMbIKarO- BBIKJTFOUYATEIIEH 3aMBIKar0- BBIKJIFOYATEJIEH MII | PH |PMH
X C PYYHBIM ¢ OM 111170:4 CPYIHBIM |~y
MIPUBOJIOM MIPHUBOJIOM
70* - - - - - - - -
71* - - - - - - + - -
72 2 2 1 - - - + - -
73 1 2 1 - - - + + -
74 2 2 1 - - - + - +
75 2 2 1 - - - - - -
76 1 2 1 - - - - + -
77 2 2 1 2 2 2 - - -
78 1 2 1 2 2 2 - + -
79 2 2 1 - - - - - +
80 2 2 1 2 2 2 - - +
81* - - - - - - - - +
IIpumeyanus

2 3HaK «+» o3Ha4YaeT HAJIMYUE JOITOJIHUTCIIBHBIX C60pO‘IHI>IX CANHUL, 3HAK «-» - UX OTCYTCTBUC




[Tpumep 3amcy 0003HAYESHHSI BEIKITFOUATEIS TIPU €T0 3aKase.

OO0o3HavyeHre BBIKIIIOYATENS] MPU 3aKa3e U B JOKYMEHTALMU JIPYroro W3Jenus
JIOJDKHO TIPOM3BOJIUTHCS B COOTBETCTBUM CO CTPYKTYpPOW YCJIOBHOTO 00O3HAauYeHMs (TpH-
noxeHus b). OTaenbHO T0KHO ObITh OTOBOPEHO:

— HOMUHAJTbHBIN TOK BBIKJIIOUATEJIS;

— YCTaBKa AJIEKTPOMArHUTHOIO MaKCUMAJIbHOTO PACLICTIUTENS TOKA;

— MapameTphl AOMOJHUTENBHBIX COOPOUYHBIX €TUHUIL (JIOMOJIHUTENBHBIE PaCICIUTE-
JI, BJIEKTPOMAarHUTHBIN IPUBONT);

— CIOCO0 MPUCOETUHEHHS] BHEITHUX MPOBOJIHUKOB K BBIBOJIaM IJIABHOM IIETIH, B CO-
OTBETCTBHH C Tabimiei B.1 (yka3zaTh HOMep UCTIOIHEHUS);

— BHJI M MaTepual IMPUCOEIMHSIEMBIX POBOIHUKOB, B COOTBETCTBUU C TabmuIei B. 1
(Yka3aTh HOMEP UCIIOJTHEHUS).

[Tpumep 3amucH BeIKIIFOYATENST HA HOMUHAIBHBIN TOK 630 A HOpMaIbHOU Tpe/Ielib-
HOM KOMMYTAITMOHHOM CIIOCOOHOCTHU; TPEXIIOIIOCHOTO MEPEMEHHOI0 TOKA, C AJIEKTPOH-
HBIM PACIICTIUTEIEM U 3JIEKTPOMArHUTHBIM MaKCUMAJIbHBIM PacIIEUTEIeM TOKa; CO BCIIO-
MoratenbHbIMU KOHTakTamMu Tura MII (muxponepexirodarenv) u BK; ¢ HezaBucMMBbIM
pacuenurenem nepemeHHoro toka 380 B, 50 I'm; smekTpoMarHMTHBIM OPUBOJIOM TIEpE-
MenHoro Toka 380 B, 50 I'ti; cTaroHapHOTO UCIIOIHEHUS ¢ BBIBOJIAMH T10 PUCYHKY A.4; C
NepeIHIM IPUCOSAMHEHUEM MEHOW IIIMHON 0€3 TIOMOJTHUTEIbHBIX MEXaHU3MOB:

BA11-107H-37350-200M4, HomuHaNBHEIN TOK 630 A; HE3aBUCHMBIN PaCICIUTEb
380 B, 50 I'y; anextpoMarautHbii npuBof 380 B, 50 I'u; ¢ nepeqHUM NprcoeIMHEHUEM

MeaHou muHoM, o ucnoiaHeHuto 03, BKOKI.641486.001 TV (mpoekr).



Tabnuna b.2 — [Ipu3Haku v pUYUHBI HEUCTIPABHOCTEN U METOJIbI UX YCTPAHECHUS

Hpmnalm H BO3MOXKHBIC IPUYMHBI HCUCIIPABHOCTH

JeiicTBus 1o ycrpa-
HEHHIO

Broicokasi Temnepa-
Typa IJ1aBHbIX BbI-
BO/J0B.

IoBpexnenue u3o0-
JISIIIUH BBIBOJIOB.

— OcnabneHue coeqUHEHUSA
MEK/y BHIBOJIOM M IIPOBOIHHU-
KOM

3aTsIHUTE BUHTHI C
yKa3aHHBIM MOMEH-
TOM 3aTsHKKHU

— Harpes, BbI3BaHHBIN BHYT-
PEHHUM COIIPOTUBJICHUEM all-
napara

3aMeHuTe anmnapar

— HarpeB mecrta npucoeamnte-
HUS YAJIMHEHHOTO BBIBOJIA K

3aTsIHUTE BUHTEHI C
YKa3aHHbIM MOMCH-

Ileperpes anmnapary TOM 3aTSKKH
— Harpes, BbI3BaHHBIN BHYT- 3aMeHuTe anmnapar
PEHHUM COIIPOTUBIICHUEM all-
napara.
Brbicokasi Temnepa-
— Ocnabyienne BUHTOB BHYTPH
Typa KopIyca an-
anmapara.
napara .
— 110X 011 KOHTaKT B MeCTe
MPUCOETUHEHUS Ka0es K arl-
rapary.
— Upe3mepHblil U3HOC TJIaBHBIX | 3aMEHMTE anmnapar
HecoorBercTBHE KOHTAaKTOB.
HeuncnpaBHocTh | HANPSKEeHUs1 HA — IlocTopoHHME yacTHIIBI HA
IJIABHBIX KOH- CTOPOHE MUTAHUSL | KOHTAKTax.
TaKTOB HANPSKEHUIO0 HA — IloBpexieHne KOHTaKTOB
CTOPOHE HATPY3KHM | 4aCTHIMM KOMMYTALUSIMU UIIU
KOPPO3UIHBIMU ra3amu.
— HeBO3MOKHOCTh BKIIFOUHUTH Cuauana nepeBeaure
anmnapar Iocje aBapuiHOro OT- | pblYar B IOJOKEHUE
KIJIFOUCHUS OFF
— Henocrarounoe oxnaxaenue | COpocbTe COCTOSHUE
HeBo3Mo0:xHO cOpoO-
pacuenurens CPABOTAJI nocne
HeB03M0KHOCTB | CHTH COCTOSIHME OXJTaK TeHHA amnapa
onepupoBanuss | CPABOTAJI n Ta P
anmapaTom BKJIIOYHMTH anmna-

par

— OnaBsieHue TIaBHBIX KOH-
TaKTOB.

— HeucrnipaBHOCTB WM MOBpEX-
JICHHE MEXaHU3Ma.

— N3HocC anmapara.

3aMeHuTe anmnapar




[Tponomkenne Tabnuima b.2

Yacrrple cpada-
THIBAHUA

— Bricokas Temriepatypa okpy-
JKaroIIeH cpeasbl

ITonuspTe TEMITC-
paTypy C OMOIIIbIO
BEHTWISILIUK WK JIPY-
THM CIIOCOOOM

— Harpes u3-3a ocnabnenus 3a-

3aTsIHUTE BUHTHI C

CpabaTrbiBaHue TSKKUA BUHTOBBIX 32KHMOB yKa3aHHbIM MOMEH-
NPH TOKE MEeHbIIe TOM 3aTSIKKU
HOMHMHAJILHOTO — HarpeB BHyTpH ammapata 3aMeHHTe anmnapar
— CedeHue MpUCOEAMHEHHOTO [Tpucoeaunute mpo-
MIPOBOIHMKA MCHBIIIE YKa3aH- BOJIHUK YKa3aHHOTO
HOTO CCUEHUS UM YMEHb-
IMTE€ HOMUHAJIbHBIN
TOK
— CpabarbiBaHue, BEI3BAHHOE Ortperynupyiite yc-
ITYCKOBBIM TOKOM. TaBKY Cpa0aThIBaHUSA
— CpabaTsiBaHu€ MTPU MEPEKITIO- | MTHOBEHHOMW 3alTUTHI
YEHHUH CO 3BE3JIbl Ha TPEYroJib- | WJIM 3aMEHUTE arma-
HHUK. par Ha IpyTou, ¢
— MrHoBeHHOe cpabaThiBaHue | OOJIBIIUM HOMHHA-
MIPH [O/1a4e TTUTAHUS CO CTO- JIOM.
POHBI HATPY3KH.
CpabaTbiBaHue — MrHoBeHHO€ cpabaThiBaHue, | 3aMEHUTE amnmapaToM,

npu paboyeM ToOKe

BBI3BAHHOE ITYCKOBBIM TOKOM.
— MrHoBeHHO€ cpabaThIBaHUE,
BBI3BAHHOE JIJTUTEILHBIM ITyC-
KOBBIM TOKOM.

paccYuTaHHBIM Ha
OOJIBIIION TOK

— Kopotkoe 3ambikaHue B 3a-
LIUIIAEMBIX 3JIEKTPOJIBUraTe-
T5IX.

— OOpBIB B LI€NIN yIIPaBICHUS
PH

OTpemMoHTHpYITE WIIH
3aMEHUTE IIEKTPO-
JBUTATEIH, IPOBEPHTE
[ENH YIpaBlIeHUs

Coomu B padote

OtcyrcTBHE cpaba-
THIBAHMS NPH TOKeE
BBIIIIE 32]JAHHOTO

— Pa3peIB TOKa BHIIIEPACIIONO-
YKEHHBIM IIPEIOXPAHUTEIIEM
HJIM IJ10Xasd KOOpAWHAIUA C
BBIIIEPACIIOIOKEHHBIM aBTOMA-
THUYCCKUM BBIKJIFOYATCIEM

N3mennTe koopau-
HAIUIO0 YCTPOUCTB
3aIUTHI OT CBEPX-
TOKOB.

— OueHb HU3Kas TeMIleparypa
OKPY>KaIOIlEl Cpe/Ibl

Ortperynupyiite yc-
TaBKY COIJIACHO KpH-
BOM U3MEHEHMS HO-
MHHAJIBHOI'O TOKa B
3aBUCHUMOCTH OT TEM-
neparypsl

—Yacrora ceTu HEe paBHAa MUHU-
MaJILHOU

IlopaiiTe TOK HO-
MHUHAIBHONU YaCTOTHI
WJIM YCTAaHOBUTE Yac-
TOTY PEryIsTOPOM Ha
anmnapare (eciu ume-
eTcsl)




IIpuioxenue B
(00s13aTesIbHOE)
Cnoco0bI npucoeTUHEHUsI BHEITHUX NPOBOIHUKOB

CnocoObl MPUCOEIMHEHUS BHEIIHUX IMPOBOJHUKOB K BBIKIIIOUATEIIO C TMEpe-
HUM IIPUCOEIMHEHNEM MIPUBEEHBI Ha pucyHKax B.1-B.6 npunoxenus B.

CnocoObl coeTMHEHNsT BHEITHUX MTPOBOJIHUKOB K BBIKJIFOYATEIIO C 3aJHUM IpH-
COeIMHEHNEM MpUBECHBI Ha pucyHKax B.7-B.8 npunoxenus B.

Tunbl kaOeabHBIX HAKOHEUHUKOB, MPHUCOSTUHSIEMBIX K BBIBOJAM BBIKIIOYATE-
Jel, mpuBenieHsl B Tadauiax B.2 u B.3 npunoxenus B.

Brikmrouarenu T0MyCKarOT MOJCOEANHEHUE BHEIIHUX IPOBOJHUKOB C MEPEIHEN
U 33JHE CTOPOHBI NPH MOMOIIM KAOEIbHBIX HAKOHEUYHUKOB WJIM MPEABAPUTEIILHO
c(hOpMOBAHHBIX B BHUJE HAKOHEYHUKOB KOHIIOB AJTIOMHUHUEBBIX KWUJI, BBIMOJHEHHBIX,
Hanpumep, nopoxoBeiM npeccoM tumna III1O B coorBercTtBUM ¢ ['OCT 22668-77. Ilpn
3TOM JMAMETP OTBEPCTHUS WM IIMPHUHA Na3a 3aKUMHOM 4acTH "KaOelbHbIX HAKOHEYHH-
KOB MOJ] KOHTAKTHBINA 32KUMHOM BUHT JIOJDKHBI BEIOUPATHCA 110 TUAMETPy KOHTAKTHOTO
CTEP)KHS, @ HAPYKHBIA JUAMETP WIM IIUPHHA 3aKMMHOM YacTH JOJKHBI MPEBBIIIATH
COOTBETCTBYIOIIUX Pa3MEPOB, YKa3aHHBIX UIsl IOJCOECINHEHHUSI [LINH.

CnocoObl TPUCOETMHEHNUS BBIKIIIOUATENS

Beikmouarenu BA1l ¢ nepegnuM, 3aJHUM U KOMOMHUPOBAHHBIM IIPUCOEIUHE-
HUEM NPUMEHSIOTCS C KOMIUIEKTOM KO3bIPbKOB U IJIACTHH, KOJIMYECTBO KOTOPHIX (OAMH
WIM JBa) 3aBUCUT OT crioco0a MOHTaxka W ykazaHo B Tabmuie B.1 mpunoxenus B.
BHUMAHMNE! JIBa KO3bIpbKa YCTaHABIMBAIOTCS ITPU MOHTAXE BBIKJIFOYATEIICH:

— kabensiMu ¢ KaOeJIbHBIMM HaKOHECYHHUKAMU;

— YeThIpbMS KabensiMu 0e3 KaOeTbHbIX HAKOHEYHUKOB;

— MIPU UCIIOJIb30BAHUU MEPEXOIHBIX 3JIEMEHTOB, 00ECIEUNBAIOIIUX MEXIIOIIOCHOE
paccrosinre 75 MM. Bo BceX OCTanbHBIX Clly4asX MOHTa)Ka BBIKIIOUYATENS IIPUMEHSIETCS
OJIMH KO3BIPEK CO CTOPOHBI BBIBOJIOB 1,3,5.

BeIkirouarenu ¢ nepeJHuM NPUCOECAMHEHUEM IMPUMEHSIOTCS C U30JSLUOHHOM
TUIACTUHOM, BXOJSIIEH B KOMIUIEKT. [I1acTHHa yCTaHABIMBAETCS MEXIAY BKIIOYATEIIEM

Y KOHCTPYKIIMEN, K KOTOPOH OH KPEMUTCS.



Tabmuma B.1 — VcnonmHeHnue BBIKITIOYATENEH MO CrocoOy, BHAY W MaTepuaty

IMPpUCOCANHACMBIX IIPOBOAHHUKOB

= <
: < 0 a ¢
o
E % « | Henon- §> > g 2
= = § HEHHUE 110 Bun & E Home Howmep 5 §
= = & | cmocoby MIPUCOEI. ) P pUCyHKa | FE o
o § E S 2 pHUCYHKa o =
2 5 & | MoHTaka MIPOBOIHHKA = 2 BBIBOZIOB | @ 3
é = % | BBIBOJIOB 2 = 3 3
/M s M s
=
1 2 3 4 5 6 7 8 9 10
00 | 200 Kabens co crernaibHBIM Ka- + +
O€JILHBEIM HAKOHEYHHUKOM B.1
01 <630 nua "miammms” + -
02 |~ nua "mnammms” + - B.2
03 IIInHa wnu nBe muHs! "tuiammsa” + - B4
<1000 [[lnHa unu nBE MIUHBI C IEPEXOI-

04 + + B.5

HUKOM "turamms"”

[IIuua ninu kabelp ¢ Ka0eJIbHBIM
05 | <250 nakoneunukom 'OCT 7386-80 ¢ + + B.1 3
OTB. IIOJ] KOHT. CTep>KEHb @1 0MM

IIIuna uau aBe MIUHBL, KaOelb
WY aBa Kabeid ¢ Ka0ebH. HAKO-

06 wew, TOCT 7386-80 ¢ 0B, 01 ot | B
<1000 KOHT. CTEPKEeHb 01 6MM
Yetbipe kabeis ¢ KaOeIbHBIM Ha- .
07 3 koneynukoMm 'OCT 7386-80, + + B.5 o
= KOHTAKT. cTepik. 010MM ;-;( &
08 | 400 é Kabenb co cnenuaabHBIM Ka- S + + %
OeIbHBIM HAKOHEYHUKOM B.1 9 5
09 Inna "mnamms"” + -
<630
10 IMuna "mnamms"” + - B.2
11 IIuua vin nBe mmHs! "mrammMsa” + - B.4
19 <1000 lunaa I:I'J'II/I nBe I_I'l'I/IHBI C Iepexo- + + B.S
HUKOM "TUIaIIMs
IIuna nau kabeab ¢ KabeIbHBIM
13 | <250 nakoneunukom 'OCT 7386-80 ¢ + + B.1
OTB. [1OJ1 KOHT. CT€P>KEHb ©10MM
IlIuxa uau aBE MIMHBI, KAOEIhb 2
14 | <1000 WM IBa KabeJisd ¢ KaOelabH. HaKo- + + B.6

Hed. ['OCT 7386-80 ¢ oTB. oj,
KOHT. CTEP’KEHb 016MM

Yetbipe kabeins ¢ KabeIbHBIM Ha-
15 | <1000 koHeuHukoM 'OCT 7386-80, + + B.5
KOHTAKT. cTepxk. 010Mm




[Tponomkenue Tabnuipst B.1

1 2 3 4 5 6 7 8 9 10
+ +
16 <630 A B.7 3
17 3amHee = + + 2
IllvHa uay aBE IIKMHBI, KaOeau )
18 | _ 1000 | €TUTALIMA S + + B3 3
19 | — + + ’ 2
20 | 400 Kabenr co crenuaibHBIM Ka- + +
0OeJIbHBIM HAKOHEYHUKOM B.1
21 Inaa "mranms"” + -
<
22 <630 o uHa "nnamms” = + - B.2
23 = IIuua v nBe muHb! "rammsa” = + - B.4
<1000 e, [[IunHa umm ABE MIKMHBI C IEPEXO/I- 5 3
24 o é " " 5 + + BS
HUKOM "'miamms <
IInnHa win xkadenb ¢ KaOEIbHBIM
25 | <250 nakoneunukoM 'OCT 7386-80 ¢ + + B.1
OTB. I10J1 KOHT. cTep>keHb 010MM
IlIyvHa uay aBe IIMHEBI, Ka0eb
WM J1Ba Ka0eJst ¢ KabeabH. HaKo-
26 Heu. ['OCT 7386-80 ¢ oTB. 1107, * * B.6
<1000 KOHT. CTeP>KCHb 01 6MM 3
Yetsipe kabesns ¢ kabenbHBIM Ha- o
27 xo"eynukoMm 'OCT 7386-80, + + B.5 L
KOHTAKT. cTepxk. 010mMm é
=
28 | 400 Kabenb co crenuaibHbIM Ka- + + >
OeJIbHBIM HAKOHEUYHUKOM B.1 5
29 <630 Iunaa "mranms"” + -
30 |~ o Hluna "mnamms" + - B.2
31 % Iuua vy nBe muHb! "moramms” + - B.4
< a - B
30 <1000 E Iuna I:I'JII/I BE H'I'I/IHI)I C Mepexo. i + + B5
HUKOM "'TIIamms §
uHa win kabenb ¢ KabeIbHbBIM | Q
33 | <250 HakoHeuHnkoM ['OCT 7386-80 ¢ E + + B.1 2
OTB. MOJI KOHT. CTep>KeHb ¢ 10MM
IIIvHa uau aBe MIMHBI, KaOelb
WIH J(Ba Ka0eJs ¢ KaOeabH. HaKo-
+ +
34 new. TOCT 7386-80 ¢ oTB. 1101 B.6
<1000 KOHT. CTEp>KEHb 01 6MM
Yerbipe kabens ¢ kKabelbHbIM Ha-
35 xoneunnkoMm 'OCT 7386-80, + + B.5
KOHTAKT. cTepk. o10mMm
+ +
36 <630 B.7 3
37 3aguee ¥ n 5
IlIviHa wau aBe MINHBL, Kabean
38 <1000 «ILTAIIIMSY + + B8 3
39 | — + + ’ 2
44 | 400 Kabenb co crennaibHbIM Ka- + + )
OeJIbHBIM HAKOHEUHUKOM B.1 o
45 [nna "mnamms" . + - =
5630 " " = o
46 IIuna "mmamms o) + - B.2 3 e
47 IIrHa vy 1Be MMHBL "TanMs” = + - B.4 2
=
< R
48 <1000 [[InHa UM ABE MIMHBI C TEPEXO] + + B =

HUKOM "tutatnms”




[Tponomkenue Tabnuipst B.1

1 2 3 4 5 6 7 8 9 | 10
IIyna uau kabeab ¢ KaOEIbHBIM
49 | <250 HakoHeunnkoM ['OCT 7386-80 ¢ + + B.1
OTB. I10J1 KOHT. cTep>keHb 910MM
IlIyHa uay aBe IIMHEBI, Ka0eb
WM ABa Kabels ¢ kKaOeabH. HaKo-
>0 weq. TOCT 7386-80 ¢ oTB. o ot | B
<1000 KOHT. CTE€p>KEeHb 016MM
UYeTtnipe kabens ¢ KabenbHBIM Ha-
51 xoneynukoMm 'OCT 7386-80, + + B.5
KOHTAKT. cTepxk. 010mMm
Kabenb co crienuaabHbIM Ka-
52 | 400 o OeJIbHBIM HAKOHEYHUKOM * * B.1
53 <630 E IIuna "mrammsa"” + -
54 2 Iunaa "mramms"” + - B.2 2
55 é IIuua v nBe muHb! "moramms” 2 + - B.4
56 <1000 [[una umm ABE MIMHBI C IEPEXO/I- é) + + B.S
HUKOM "mnamms" ’
IlIvHa nau kabeb ¢ KabeIbHBIM
57 | <250 HakoHeuHukoM I'OCT 7386-80 ¢ + + B.1
OTB. 101 KOHT. cTep>keHb 910MM
IlIyHa uau ABe IIMHEBI, Ka0eb
I 1Ba Kabels ¢ kaOeabH. HaKo- =
58 Heu. ['OCT 7386-80 ¢ oTB. 1101, * * B.6 2 %
<1000 KOHT. CTEpKeHb ©16MM <:)
UYeTtnipe kabens ¢ KabenbHBIM Ha- 2
59 xoneunukoMm 'OCT 7386-80, + + B.5 g,
KOHTAKT. cTepxk. 010mMm =
00 <630 G A Y
61 3anHee + + 2
IlluHa uau ABE IMIKMHBL, Kabeau
62 <1000 «TITAIIMSY + + B.8 3
63 | ~ + + ) 2
64 | 400 KabGenb co cenuanbHbIM Ka- + +
OeIbHBIM HAKOHEYHUKOM B.1
65 <630 IIuna "mrammsa"” + -
66 IIuua "mramms"” + - B.2
67 IInua niu nBe muHb! "mrammMs” + - B.4
68 <1000 [[lvHa nny ABE MKHBI C IEPEXO- + + B.S
o HUKOM "Turamms" = ]
2 IIuHa uau kabeab ¢ KabeIbHBIM =
69 | <250 2 | maxonewmmcom TOCT 7386-80¢c | 2 | + | + | Bl | 3
= OTB. [TOJ1 KOHT. CTep>KEeHb ©10MM E,
IITvHa Wau ABE IHMHEI, Ka0elb WiIn
JIBa KaOess ¢ kaOeJIbH. HaKOHEY.
70 I'OCT 7386-80 ¢ OTB. 11O KOHT. * * B.6
<1000 CTepKeHb @1 6MM
Yetbipe kabens ¢ KaOelnbHBIM Ha-
71 xoueynnkoM 'OCT 7386-80, + + B.5

KOHTAKT. cTepk.¢10Mm




[Tponomkenue Tabnuipst B.1

1 2 3 4 5 6 7 8 9 10
72 | 400 Kabenb co crennaibHbIM Ka- 4 +
OeJIbHBIM HAKOHEYHUKOM B.1
73 <630 una "HJIaH_IMH" + -
74 Innaa "mranms + - B.2
75 Iuna nnu nBe muHb! "mammMs” + - B.4
< -
76 <1000 [[IvHa nau qBE MIKMHBI C IEPEXO]] + + B.S

HUKOM "turammg"”

]
o IInnHa win kadenb ¢ KaOEIbHBIM
77 | <250 g HakoneuHukoM I'OCT 7386-80 ¢ | ’E + + B.1 2 0;
E OTB. MOJI KOHT. CTep>KeHb ¢ 10MM = =
[IIuHa vy JABe MUHBI, KaOeb 5 §
T 1Ba Kabers ¢ kabeNbH. Hako- | 8
8 weq. TOCT 7386-80 ¢ oTs. o ot | B &
<1000 KOHT. CTE€p>KEeHb 016MM
UYeTtnipe kabens ¢ KabenbHBIM Ha-
79 xoneynukoMm 'OCT 7386-80, + + B.5
KOHTAKT. cTepxk. 010mMm
+ +
80 <630 B.7 3
81 3agHee + + 2
[InHa WK ABE MKHBI, KaOeIu
82 «ILIALIMST + + 3
<1000 B.8
83 + + 2

Ta6J'II/II_Ia B.2 - Tunsl kaOeIbHBIX HaKOHCYHHUKOB, IIPUCOCANHCHHBIX K BBIBOJAaM BbI-
KJIo4YaTeneu INepCaHCro IMpuCoOCAMHCHUA

Tunel ka0eIbHBIX HAKOHEYHUKOB B 3aBUCHMOCTH OT MCIIOJIHEHHS BBIKIIOYATENEH 110 CHOCO6y noacoc-
JAWHCHHA BHCHIHUX IIPOBOAHHUKOB

Pucynok B.1 Pucynox B.5 Pucynoxk B.6
10 400A 1o 1000A 1m0 1000A
10-8-5* (1...4)x35-10-9 (1-2)x120-16-17
16-8-6* (1...4)x50-10-11 (1-2)x150-16-19
25-10-8 (1...4)x70-10-13 (1-2)x185-16-21
35-10-9 (1...4)x95-10-15** (1-2)x240-16-24***
50-10-11 I'OCT 7386-80 I'OCT 7386-80
70-10-13
95-10-15
I'OCT 7386-80
CrnenuaibHbIN KaOeTbHBI HAKO-
Heunuk BKOKN.757461.004

* paccBepiuth otBepctue 10 10,5 Mm
** pazmep B (I'OCT 7386-80) mopaboTaTh 10 pa3mepa He Oornee 25 MM
*#% pazmep B (TOCT 7386-80) nopabotats 10 pazmepa He O6oiee 40 MM




Tab6muma B.3 — Tumpl kabenbHBIX HAKOHEYHUKOB, TPUCOCTMHEHHBIX K BEIBO/IAM BBI-
KJIFOYATEIIeN 3aJHETO MPUCOETUHEHUS

Tumel ka0eIbHBIX HAKOHEYHHUKOB B 3aBUCHMOCTH OT HUCIIOJIHEHNS BBIKIIOYATEIEH 110 CHOCOGy nona-
COCAMHCHUA BHCIIHUX MMPOBOJHUKOB

Pucynok B.7 Pucynok B.8

no 630A no 1000A

(1..3)x10-8-5*
(1..3)x16-8-6*
(1..3)x25-10-8
(1...3)x35-10-9
(1...3)x50-10-11
(1..3)x70-10-13
(1..3)x95-10-13
T'OCT 7386-80

* paccBepiuth oTBeperue 10 10,5 Mmm

75 max
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[TpucoenuHseMblil TPOBOAHUK MIPH HIMPHUHE IMIMHBI 35 MM

35 max

2105

30

L] O

Pucynok B.1 — [lepennee npucoenHeHNE IMIMHAMU WK KabesieM ¢ KaOeabHbIM HaKO-
HeuyHukoM ['OCT 7386-80, 'OCT 7387-82 ¢ OTB. oA KOHTaKTHBIN cTepkeHb D10 MM,
WM KabeseM co creluanbHbIM KaOeJIbHbIM HAKOHEYHUKOM I BBIKJIIOYaTenen
(ocTanbHOE CM. pUCYHOK A.1)

125

!




125 max
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[IpucoenuHseMblii TPOBOJHUK MPU IIUPUHE IIUHBI 35 MM

35 max

217
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Pucynoxk B.2 — Ilepeanee npucoeIMHEHUE NTMHOM «ILIAIIMS JIJ1 BBIKJTIOUATENCH
(octanbHOE cM. pUCYHOK A.1, A.2)

B34 2265
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Pucynoxk B.3 — Ilepennee npricoequHenue kadeaeM co CrieliuanbHbIM KaOeabHbIM Ha-
KOHEUHHMKOM JIJIs1 BBIKITFOUATeNel (OCTaIbHOE CM. pUCYHOK A.1)
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[TpucoeauHsieMblii TPOBOAHUK MPHU MIMPUHE MIUHBI 35 MM

75 max

215

30

BEe
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Pucynok B.4 — Ilepeanee nprcoeIMHEHNE NBYMS IIIMHAMU JUISI BBIKITKOYATEIEH
(octasbHOE CM. pUCYHOK A.1, A.2)

50 max
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Pucynok B.5 — Ilepennee npucoeauHeHNEe IMUHOM WM IBYMS INIMHAMM «IUTAIIMSD) C IIe-
pexoaHukoM wim kademsivu (1-4) ¢ kabenpabM HakoneuHnkoMm ['OCT 7387-82, TOCT
7386-80, ¢ KOHTaKTHBIM cTepkHeM D10 MM JJ1s1 BBIKITIOUATENeH
(octanmpHOE CM. pucyHOK A.1, A.2)
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Pucynok B.6 — Ilepennee nprucoeAMHEHNE IMHOM WM ABYMsI IIMHAMU, KaOelneM Uiu
nBymsi kabensimu ¢ kabenbHbIME HakoHeuHUKaMu ['OCT 7386-80 ¢ KOHTaKTHBIM CTEpXK-
HeM O 16 MM 171 BBIKITIOUATENel (OCTallbHOE CM. PUCYHOK A.1, A.2)

35 max )
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25 max
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Pucynok B.7 — 3agHee npucoeAMHEHNE IIMHOW UK IBYMSI IIMHAMU, KaOeJIsIMU C Ka-
OeJIbHBIMM HAKOHEYHUKAMM JIJIsI BBIKJTFOYATENICH (OCTaIhbHOE CM. pUCYHOK A. 1)
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Pucynok B.8 — 3agHee nmpucoenHeHUE MIUHOW WA ABYMS IITMHAMU, KaOEJIsIMU C Ka-
OeJTbHBIMYA HAKOHCYHUKAMHU JIJIS BBIKITIOUATEIICH
(octanbHOE CM. pucyHOK A.1, A.2)
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1 - cepaeuHUK; 2 - IKOpb; 3 - IPYKUHA; 4 - PEryJIMPOBOYHBIN BUHT

Pucynok I'.2 — DnekTpOMarHuTHBINA PaCUEIUTEINb

] 3

1 - karymika; 2 - TOK; 3 - NPy>KHUHA

Pucynox I'.3 — Paciienurens He3aBUCUMBII
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1 - koHTaKT; 2 - KOpnyc; 3 - NpyX1HA; 4 - KOHTAKT; 5 - Mpy>XKuHa; 6 - MTOK
Pucynok I'.4 — BcioMoraTenbHbIE U JOTIOTHUTENIbHBIE BCIOMOTAaTEIIbHbBIC
KOHTAKTBI

2

E- )

1 - xopmyc; 2 - KOHTaKT; 3 - Npy>X1UHA
Pucynok I'.5 — BenoMorarenpHble KOHTAKThI, IPEIHA3HAYEHHBIE UIsI KOMMYTAllMU Ma-
JIBIX TOKOB (MUKPOIEPEKIIOUATENN )



BYT-10000

COENAHO B POCCUU

1- mepekiroYaTe b YCTaBOK MO TOKY 3ammThl I1/1n;
2- TIepeKIIIoYaTelNb 3a/IePKKH cpadbaTbiBanus 11 3auuTsl I ipu 6lr;
3- mepekIIoYaTelb yCTaBoK 1Mo ToKy 3amuThl 1sd/Ir;
4 - mepekioyaTeNb YCTaBOK 3a1ep KKK cpadaTeiBaHus [sd u pexuma Y 3anmuTthl [sd;
5 - HIHIMKATOpP FOTOBHOCTHU OCYIIECTBIISATh 3aLIUTY;
6 - UHIMKATOp MpEeNyNPEXKACHUS O IEpErpys3Ke;
7 - MHAMKATOp cpadaThIBaHUS PACLETUTENS U BHYTPEHHEN OIIMOKHY;
8 - KHOIKA BKJIIOYEHUSI UHIUKALMU IPUYHHBI OTKIIFOUEHUS.
Pucynok I'.6 — Baemnuii Bua muiieBoil maneian 010ka

BYT-10000 mocTostHHOTO TOKa



BYT-10000

v COENAHO B POCCUM

1 - mepekio4aTeNh YCTABOK MO TOKY 3aluThI IT;
2 - MIepeKIIIoYaTeh YCTaBOK MO TOKY 3ammuThl 1d;
3 - rpaduueckuil nUCIIeH;
4 - UHAUKATOP TOTOBHOCTHU OCYIIECTBIISATh 3aLIUTY;
5 - HIHIUKATOp MPEIYIPERKACHUS O TIEPETPY3KE;
6 - uHIMKaTop cpabaThIBaHMs paCENUTENS U BHYTPEHHEN OINOKY;
7 - KHOIIKH yIIpaBJI€HUS OJIOKOM.
Pucynoxk I'.7 — BHemHui BUj TUIIEBOM MaHen 0J0Ka

bYT-10000 nepeMeHHOTO TOKa C MHAUKAIIUEH



&4 : 3
R SO N H3L\3
34\ 2t “) 154\ * 101.54 @ 12 i) A rosenn

Irfin Ig/ln Isdflr . liflr BYT-10000

COENAHO B POCCUA

1- mepekr0YaTesb YCTaBOK M0 TOKY 3armuthl 11/1n;

2 - IepeKIIoYaTesb YCTaBOK Mo TOKY 3amuthl 1g/1n;

3 - mepekIroYaTellb YCTaBoOK M0 TOKY 3aruThl 1Sd/Ir;

4 - mepeKIIroYaTeNb YCTaBOK MO TOKY 3authl [i/1r;

5 - HIHIMKATOpP TOTOBHOCTHU OCYIIECTBIISITh 3AIIUTY;

6 - HHIUKATOp MPEIYIPEXKACHUS O TIEPETPY3KE;

7 - MHAMKATOp cpabaThIBaHUS PACLECTIUTENS U BHYTPEHHEH OIINOKHY;

8 - mepekiroyaTens 3a7epKKu cpadaTeiBanus 11 3amuThl I ipu 61T,

9 - mepexTroyaTeNb 3aACPKKHU cpadaThiBaHUS |(J Ha 36MITIO;

10- mepekitouaTe b YCTaBOK 3a7epKKkH cpabaTeiBanus Tsd u pexxuma Y 3amuts [sd;

11 - kHOTIKa BKJIFOUCHUS MHIUKAITMH TPUYHUHBI OTKITIOUCHHUS .
Pucynox I'.8 — Buemnwuii Buj nuiieBoi nanean 0jgoka

bYT-10000 nepemeHHOr0 TOKa
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MecTa cmasky TPYLLUMXCH NOBEPXHOCTEN

AKOPA 1 CEpOB4HMKA

N
> et
’0‘0::} 25

M
e o =
‘... 0:‘1; N

MecTa cMa3Kku TDYLLMXCH MOBEPXHOCTEN |"
AKOPA 1 CepaeyHmKa

MecTo cmaskn

MecTa cmasku

=

Alllss

Mecta cmaskm

MecTo cmasku

MecTo cMasku

Pucynox I'.10 — MecTa cma3ku 3JIeKTpOMarHuTHOTO MPUBOJA



YcraHoBKka KO3bIPpbKa Ha BBIKJIFOYATCIIb

]

215 /"
e

/-' 105 .
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1 - k03bIpeK; 2 - KpbIILKa BBIKIIOYATENIS; 3 - KOPITYC BBIKITIOYATENS; 4 - KPEIsIMil BUHT

Pucynok I'.11 — Ko3bIpek BbIKITIOHATENS, YyCTaHABIMBAEMBIN 110 PUCYHKY B.5

/

3 150 -
Oo0o OO0 OO
O O oooo/
OO0 006 O 0

105

115

1 - K03bIpeK; 2 - KpbIIIKA BBIKIIOYATENIS; 3 - KOPITYC BBIKIIOYATENS; 4 - Kpensiuid BUHT

Pucynox I'.12 — Ko3bIpek BbIKIIFOUATENsI, YCTAHABIUBACMBIN 110 PUCYHKAM

npuiioxkenus B, kpome pucynka B.5



1-pyuka; 2-Banuk; 3-KOJIbLIO HEMOABMXHOE; 4-3KCUEHTPUK; S-pyKOsATKA; 6-KapeTKa;
7-poJivK; 8-pOJUKU CTONOPHBIE; 9-ponnku Beaymue; 10-Koabio moaBuwkHoe; 11-skopsi;
12-npy>xunsl; 13-ynopsr; 14-mnactuna
Pucynok I'.13 — KunemaTtuueckasi cxema 3J€KTPOMarHUTHOTO MPUBOIA

[loroxerue puyxu
3/IeKIMPOMAcHUTHOZ0 rpuboda 341 iz

Omkmoyero @ -
BrmoyeHo @ -

Pucynok I'.14 — JTnarpamMma paboThI ITyTEBBIX BBIKIIFOUATEIIEH 3JIEKTPOMArHUTHOTO

MPUBO/IA

A-A

d

1 - 3azemJIsTIOLLMIA TIPOBO/T; 2 - 3a3€MIISTIOIIMI 325KUM
Pucynok I'.15 — 3azemisttonumii 3aKum
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Pucynok I'.16 — pazwemsbr 11t coenunenns bYT-10000 ¢ Beiktogarenem



Hpuioxenne |
(00s13aTesIbHOE)
IpuHIMIIMATBLHBIE YJIEKTPUYECKHE CXeMbl BhIKJII0UATE el

1 TlosicHeHUsI K DJIEKTPUUECKUM CXEMaM

1.1 Ha pucynkax /I.1.../] .4 npuBeaeHbl NPUHLHUIIUAIBHBIE JIEKTPUUECKHUE CXE-
MBI BBIKJTIOUATesel 0e3 JOMOTHUTEIIbHBIX COOPOYHBIX eAUHUII, a Ha pucyHkax J1.5.../1.7
CXEMBbI AEKTPUUECKUX COCAMHEHUHN JOMOIHUTENbHBIX COOPOYHBIX €AMHMI] BRIKIIOYATE-
JIeil, BCTpAaMBAEMBbIE€ B BBIKJIKOYATENb B COYETAHUAX, IPEAYCMOTPEHHBIX B Tabnuue b.1.

1.2 Ha pucynkax [1.5...J1.7 KHONOYHBIA BBIKJIIOYATEJIb HE3aBUCUMOTO paCICIH-
tens K1 (SB2) moka3an ¢ JBOMHBIM pa3pbiBoM Iienu. [loTpeOuTear MOKET IPUMEHSThH
TaK)K€ BBIKJIIOYATENH C OJMHAPHBIM Pa3pbIBOM IIE€NU ISl BCEX TUIIOMCIOJHEHUN BBIKIIIO-
yaTenel, kpome Boikirouateneil BA11-10 nocrossHHOrO TOKA.

1.3 MoHTaX 3JEKTPUUECKUX LIETIEN, YKa3aHHBIX HA PUCYHKAX IITPUXITYHKTHPOM,
yCTaHOBKAa KHOMOYHBIX BbIKmiouarenei SB1, SB2 u coegmnenne mpoBoaHuKoB <« Kiy,
«Cn», «bm», «Yp», «Kp», «Ku» ocyiiecTBisiercs noTpeduTenem.

2 O003Hau€eHHUsI, IPUHATHIE B CXEMAX
~bYT-10000 - 6510k ympaBieHUs MIEKTPOHHOTO PACIETTUTENS IEPEMEHHOTO TOKa;
=bYT-10000 - 6510k yripaBiaeHHsI SJICKTPOHHOTO PACIIETIUTENS IIOCTOSTHHOTO TOKA;

S1, S2, S3 -cB0OOHbIE KOHTAKTHI MM KOHTAKThl BCIOMOTaTEILHON 1ETIH;
SA - KOHTaKThl MUKPOTIEPEKIIIOYATEIEH;

X1 - coemuHUTEIb 3JEKTPOHHOIO PACUENMTENS C BCIIOMOIaTeIbHBIMUA BHYTPEHHUMU LETIsI-
MU BBIKITIOYATETIS;

X35 - coeIMHUTENb 3JIEKTPOMAarHUTHOTO MPUBOA;

TA1, TA2, TA3 - TpancopMaTopsl TOKa;

[T — MI3mepuTenbHbIi IIYHT,

YA - 351eKTpOMarHuTHbINA IPUBO;

YA1L, YAZ2 - 3511eKTpOMaruuThl 3JI€KTPOMarHuTHOTO MTPUBO/IA;

K1 - pacuenurens He3aBUCUMBIA;

K2 - ucrionHuTENBHBIN OpraH;

KY - pacuenurens 31€KTpOMarHuTHBIH;



Ul- HanpsbkeHre NUTaHUs HE3aBUCUMOTO PaCLICTUTENS;
U2 - nanpsbkeHne NUTaHus 3JIEKTPOMarHuTHOTO MPUBO/IA;
U4...U10 - nampspkeHUsl MUTaHUs MOJaBaeMble HAa CBOOOJHbBIE KOHTAKThbl, KOHTAKTHI
BCIIOMOTATENIbHOM 1111, KOHTAKThl MUKPOIIEPEKITI0UaTeNeH;
SB1 - BeIK/TIOYATENb KHOTIOYHBIN 3JIEKTPOMAarHUTHOTO MPUBO/IA;
SB2 - BeIKIIIOYaTENh KHOMOYHBIA HE3aBUCUMOTO PaCIEITUTENIS;
SQ1, SQ2 - BeIKIIIOYATENN MYTEBbIE FIEKTPOMArHUTHOTO MPHUBOJA (KOHTAKTHI BCIIOMO-
raTesibHOM 1eTN);
SCI, SC2 - BoIKIIOYATENH HWMITYJIbCHBIE 3JEKTPOMArHUTHOTO MPHBOAA (KOHTAKTHI
BCIIOMOTaTENILHOM 1IEMN);
VD - nuop 35eKTpOHHBIH;
Cenext.0, Cenekr.1, Cenekt.2, Cenekr.3 - 1enu JOTHIeCKOM CEJICKTUBHOCTH,
CBeToMo TOTOBHOCTH OCYILECTBIIATH 3aIIUTY — «I'0TOBY (3€1EHBIN).
CaeToauon npeaynpexaeHus o neperpyske — «lrn» (GKenTsiit).
Ceetoanon cpabaTbIBaHUsI PACLENUTENS U BHYTPEHHEW OIMOKU — « ABapus (KpacHBbIi).
3 [IBeTHast MapKUPOBKA MPOBOJHUKOB
b1 - Gesnblid HaTypalTbHBIN WM CEPBIN LIBET;
2KJ1 - KeJNThIN Ui OpaH>KeBbIN 11BET;
K4 - kopu4HEBbIH 11BET;
Ku* - KopruHEBBIii IIBET ¢ T00AaBOYHON MapKHUPOBKOMH;
Kp - kpacHbIii UM pO30BBIN LBET;
CH - cuHMii WM roryOou 1BET;
CH* - cHUI UK TOTyOO0M IIBET C JOOABOYHOM MapKUPOBKOI;

Up - uepHbIi WK (PUOSICTOBBIN IIBET.
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Pucynok /1.1 — Cxema anektpryeckas NpUHIMIHAIBHAS BBIKITIOYATEIIEN C 3JIEKTPOHHBIM

pacuenureneM nepeMeHHoro Toka tina BA11-10 0e3 31eKTpoMarHuTHBIX paclienuTesei (a)

U C DJICKTPOMArHUTHBIMU pacrienutesisimu (0)

1 5 7 5
LY by LY by
& - — — — - — — —
| | | |
| K7 A7 |
| |
| |
U V, | V. W |
|2 6 | |2 14 |
k?* 41043 o1\ 3 a5 | o5 Iq* 41143 ol o5 o5
NN L1
BYT- 10000 YT 10000
a) 0)

Pucynok /1.2 — Cxema anekTpryeckas IPUHIMINAIbHAS BBIKITIOYATEIIEH C AJIEKTPOHHBIM
pacuenureneM nocTostHHoro Toka tTuna BA11-10 6e3 anekTpoMarHUTHBIX pacuenurenel (a)
U C 3JIEKTPOMArHUTHBIMU pacienutessimu (0)
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Pucynok /1.3 — Cxema sneKTpruyeckasi IpUHLIUIAAIbHAs aBTOMAaTUYECKUX BBIKIIIOYaTe-
neit nepemerHoro Toka tuna BA11-10 6e3 aneKkTpoMarHUTHBIX pacIenTeNiei (a) u ¢
ANIEKTPOMATrHUTHBIMU paclienuresiMu (0)
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Pucynok /1.4 — Cxema 3reKTpryecKasi IpUHLIUIIAAIbHAS aBTOMAaTHYECKHUX BBIKIIIOYaTe-
neit moctossHHOTO ToKa Ta BA11-10 6e3 351eKTpOMarHUTHBIX pacIenrTeNei (a) U ¢
ANIEKTPOMATrHUTHBIMU paclienurensiMu (0)
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Pucynok /1.5 — Cxema anieKTpudecKasi COSIMHEHUM JOTIOTHUTELHBIX COOPOUHBIX €IUHUI]
BBIKJTFOUATENEH (PYYHON WK 3JIEKTPOMArHUTHBIN MPUBO/T, HE3aBUCUMBIN PaclEIUTEb,
BCIIOMOTATEJIbHbIE KOHTAKTHI)
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Pucynox J1.6 — Cxema snekTpuyeckasi COeTUHEHUHN JOMOTHUTEIbHBIX COOPOYHBIX €Iu-
HUII[ BBIKJTIOUaTENeH (Py4YHON WIIM 3JIEKTPOMATrHUTHBIN IPUBOI, HE3aBUCUMBIN pacieniu-
TEJb, BCIIOMOTATEIIbHBIC, JIOTIOJTHATEITLHBIC KOHTAKTHI)
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Pucynox /1.7 — Cxema snekTpruyeckasi COSJUHEHUN JOMOTHUTEILHBIX COOPOYHBIX €TH-
HUII BBIKJTIOUATes e (PyYHON WK SJIEKTPOMArHUTHBIN TIPUBO/I, HE3aBUCUMBIN pacIenu-
T€Jlb, BCIOMOTaTEJIbHbIE KOHTAKThI, MUKPOIIEPEKITIOYATEIH )




Pucynox /1.8 — Cxema sniekTpuyeckasi IpUHLIUIHAIBHAS 3JIEKTPOMArHUTHOTO
MPUBO/IA JJIsl TOCTOSIHHOTO TOKa () U 1JIsl IEPeMEHHOTO TOKa (0)

[TepemerHsill mok [IocmosHHsIl Mok
ek - Llem —_
TA1-H A1 [11-A A1
TA1-K A3 [11-b A3
+ Unum A6 + Unum A6
- Unum A8 - Unum A8
TAZ2-H B1 - B1
TA2-K B3 - B3

K2.1 BS K21 BS
Cenexm. 0 BT | & Cenexm. 0 BT 1§
Cenekm. 1 B8 | ¥ Cenexm. 1 Bg | &

K2.2 ) K2.2 (5
Cenekm. 2 (7 Cenekm. 2 ")
Cenexm. 3 (8 Cenekm. 3 (8

TA3-H D1 [12-A D1
TA3-K D3 [12-b D3
A 06 A D6
B D7 B D7
F 08 F 08

Pucynok /1.9 — Pazsemsl ansa nonkmtoueHus k BA 6imoka BYT-10000 tpetsero radbapu-
Ta TIEPEMEHHOTO U TTOCTOSTHHOTO TOKa



\QB BYT-10000
XP1-B7
XP1-B
——] tsd3>tsi2
q | XP1-(7
,\K7 XP1-C88
¥
\qu 597-10000 |
XP1-B7
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tsdz>ts
L= mxm-m
/\K} XP1-C8
¥
i [EER x [P
XP1-Bos— XP1-ad—
s e
d ! XP1-(7 d XP1-(7
,{(} XP1-C8 XP1-C8
v v

[Mosicuenne. 1) Kopotkoe 3ambikanue K1 orkmouaer QF1 ¢ 3amepskkoii tsdl
2) IMpu otkaze QF1 memnb otkimouaer QF2 ¢ 3aneprkkoit tsd2 > tsdl
3) Kopotkoe 3ambikanue K2 orkmrouaet QF2 ¢ 3amepskkoii tsd2
4) Ipu otkaze QF2 otkmouaer QF3 ¢ 3apeprkkoii tsd3 > tsd2

5) Kopotkoe 3ambikanue K3 otkimrouaer QF3 ¢ 3ameprkkoii tsd3

Pucynox J1.10 — Cxema opranuzariuu 3aiiThl OT KOPOTKUX 3aMBIKAHHUH C TIOTUYECKON
cenexktuBHOCTHIO BYT-10000
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Hpuioxenue E
(00s13aTesIbHOE)
XapaKTepUCTUKH BbIKJIOYATE/IEH

Ta6J'II/IHa E.1 — 3aBHCMMOCTh HOMHHAJILHOT'O TOKA BBIKJIIOUATEIICH OT TCMIICPATYPHI OK-

pyxcaromeﬁ CpCAbl
Hom. Temneparypa, °C
ToK, A [ 10 15 20 25 30 35 40 45 50 55 60 65 | 70
63 63 63 63 63 63 63 63 63 63 63 63 63 | 63
100 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 100 | 100 | 100
160 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 160 | 160 | 160
250 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 250 | 250 | 250
400 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400
630 630 | 630 | 630 | 630 | 630 | 630 | 630 | 630 | 630 | 615 600 | 560 | 520
800 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800 | 780*| 760* | 740* | 690 | 640
1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 975* | 950* | 925* | 865* | 800*

*YTOUHSAETCS NMPY MTPOBEACHUH HCIIBITAHUIMA




Ipuioxenue K
(o0s13aTEILHOE)

YcTaHOBKA BBIKJIIOUYATEIEH HA MTaHeIb

Pucynox 1 Pucynok 2
OcranbHOE — CM. PUCYHOK |
4oTB 6 P
M5 — -
(M5) \ )
T Tt Gt S Q-
> =
= ! —
2
| T
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& e T et e e e o 2
o ol
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e e o e ¥ e
_ Y
i 1
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Pucynok 3
OcranpHOE — CM. PUCYHOK |
A
-
& &
Y

PUCYHOK 1 - iepeiHee npucoeIuHeHre (M30JIAIMOHHAs TTaHEeh);
PHUCYHOK 2 - TiepeiHee MPUCOEIUHEeHNE (METAITUYECKas TTaHEb);
PHUCYHOK 3 - 3a/IHE€ MTPUCOETMHEHNE (U30JIAIIMOHHAS TTaHEb);
a - TOPU3OHTAIbHAS OCh; O - BEPTUKAIbLHAS OCh.

Pucynok XK.1 — OTBepcTus B maHenu jisi YCTAHOBKH BBIKITFOUATENEH (BHUT CIIEPEIH )



