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1 HABHAYEHHE

1.1 Hacrositiee pykOBOJCTBO MO AKCILTyaTallMK MPETHA3HAUEHO JJI O3HAKOMIICHUS C
TEXHUYCCKUMH JTaHHBIMU, YCTPOWCTBOM, TPUHIIMIIOM PaOOThI, MPABWJIAMH JKCILTyaTaIllH,
TPAHCIIOPTHPOBAHKS M XPAaHCHHS aBTOMATHYCCKUX BBIKIIIOUaTenei cepun A63 (B maibHei-
IIIeM UMEHYEMBIX «BBIKII0YaTEIN»).

Brixmouarenu usrorasnuBatorca nmo TY16-91 MKXKII.641112.00TY u cooTBeTcT-
Bytor [[OCT P 50030.2,TP TC 004/2011.

1.2 BeikimrouaTeny mpeHa3HaAYeHBI IJI YCTAHOBKH B SJIEKTPUUYCCKUX IETISIX HaIpsDKe-
aueM 10 110 B moctostaHoro Toka mim 1o 400 B mepemennoro toka wactotsl 50...6011,
3aIUTHI OT MEPETPY30K U KOPOTKUX 3aMBbIKAHUN M ONEPATUBHBIX BKIIOUEHUN U OTKIIOYEHUHN
yKa3aHHBIX Ienei ¢ yacToTou 10 30 BKIIIOUCHHI B CyTKH.

1.3 BeixmrouaTenn W3TOTAaBIMBAIOTCS B KIMMATHYECKUX HCIIONMHEHHUSX Y KaTErOpUHU
pasmenieanst 3 u XJI kareropwmii pazmenienus 3 (@cnoiaHerus M) u 5 (ucroaenne MID) 1o
['OCT 15150u npeaHa3zHaveHsl A7 pabOThl B CIEAYIOUX YCIOBUSX !

- BbIcOTa HaJl ypoBHeM Mops He 6osiee 2000m;

- OTCYTCTBHME HEIMOCPEICTBEHHOTO BO3JECUCTBUSI COJHEYHOW paauanuu; Cpeaa, OKpy-
JKAIOMIasl BBIKITIOUATENH, HE TOJDKHA COACPIKATh Ta3bl, )KUIAKOCTH U MUIb B KOHIICHTPAIHSIX,
Hapymamux paboTy BBHIKIIIOYATEIEH;

- rpymnna MexaHuueckoro Bozjaeicteus - M4 u M6 o I'OCT 17516.1,

- BBIKJIFOYATEIM CEMCMOCTOMKY IIPU MHTEHCUBHOCTH 3emiieTpsicenus 9 6aiion

no MSK-64 npu ypoBHe ycTaHOBKHU 710 /0M HaJl HYJI€BON OTMETKOM;

-pabouee IMoJIOKEHHE B MPOCTPAHCTBE BEpPTUKATBbHOE 3HAKOM “I” ( BKIIFOUCHO) BBEPX.

Jlonmyckaembie OTKJIOHEHHS OT pab0Yero MojaoKeHus 10 S° B JII0OYI0 CTOPOHY.

Brixnmrouarenu uicnomHeHuss M J0MyCKarOT MOBOPOT B IJIOCKOCTH ycTaHOBKU Ha 90° B
00€ CTOPOHBI.

1.4 BeikimoyaTenu pacCYUTaHbl 17151 padoThl 0€3 3aMEHbI KaKUX-TH00 YacTeu.

2 TEXHUYECKUE JAHHBIE

2.1 Beixmrouatenu ucnojHenuss MIT ycTaHaBIuMBaIOT B IEMNSAX ISl 3alIUTHI OT TIEperpy-
30K ¥ KOPOTKHX 3aMbIKaHHM.

Brixmouarenu vcnionaeHnss M yCTaHABIMBAIOT B TIETISIX JUIS 3AIIUTHI OT KOPOTKUX 3aMbIKa-
HUI.

2.2 HoMuHasibHOE HANPsIKEHNE BBIKITFOYATEIICH!

nepemMeHHoro Toka yactotsl 50 ... 60 - 400B,;

rmoctossHHOro ToKa - 110B.

2.3 Homunanensie Toku (lH) pacnenureneit, A: 0,6; 0,8; 1,0; 1,25; 1,6; 2,0; 2,5; 3,15;
4,0; 5,0; 6,3; 8,0; 10,0; 12,5; 16,0; 20,0; 25(0; 4

*40A - nn4 BeIKITIOUaTENei ucnonHenust “M” nepeMeHHOro Toka ¢ yctaBkoi 1,3l

2.4 YcraBKka TOKa MIHOBEHHOTO cpabaThiBaHHs (YCTaBKa) B KPaTHOCTH K HOMHHAJIb-
HOMY TOKY pacuernurens, lycr./IH:

U1 BeIKIIFOYarene ncnoiaenus MI - 10;

U1 BeIKIIFOYarene ncnoienus M - 1,3 ;. 2,0; 5,0 ; 10.
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2.5Tlo cnoco0y npucoeMHeHNs BHEITHUX MPOBOTHUKOB:
- C YHUBEPCATbHBIM: TepeHUM (KperyIeHHE Ha TIaHEeNH) U 33HUM (KpeIuIeHHe 3a TAHEIbIO).
2.6I1o crioco0Oy kperieHus:
- Ha TTAHEJIH;
- 32 MAHEIbIO.
2.7 Macca Beixirouareneii He 0oiee 0,2 7kr.

2.8C1pyKTypa yCIOBHOrO 0003HAYCHUS BBIKITHOUATENICH MPUBEICHA B TIPHIIOXKECHHUH A.

2.9TabapuTHbie U YCTAaHOBOYHBIC pPa3Mephl BHIKITIOUATENCH, YKA3aHUS 10 YCTAHOBKE MPUBE-
JICHBI B IPHIIOKCHHH b.

2.10ITpumeps! 3ancu 0003HAYEHUS BBIKITIOYATENICH TTPH 3aKa3e U B JOKYMEHTAIMH JIPYTUX
W3

- BBIKITFOUATENh MIEPEMEHHOTO TOKA IS 3alIUTHhI OT TOKOB KOPOTKOT'O 3aMBIKAHHS, TOK MakK-
cumanpsHoro pacuenutens 10A, ycraBka Toka cpabaTeiBaHus S IH, kimmMmaTudeckoe ucrnoiaHenue T3,
JUTSE TIOCTABOK Ha 3KCIOPT:

Brixirouarens A63-M-10A-51-400AC-T3-2-KDA3»;

- BBIKJIFOYATENh MIOCTOSTHHOTO TOKA JIJISl 3alUThI OT TOKOB KOPOTKOTO 3aMBIKAaHHUs, TOK MaK-
CUMAaJIBHOTO pacrenuTesis DA, yctaBka Toka cpabarbiBanus 1,3 lH, KIMMaTHueckoe MCIOJHEHUE
V3, Uit MOCTAaBOK HA BHYTPEHHUN PHIHOK:

Briximrouarens A63-M-5A-1,3lH-110DCY3-KDA3»;

- BBIKJTIOYATENIb IEPEMEHHOTO TOKA JIJISl 3alIUTHl OT TOKOB KOPOTKOTO 3aMBIKaHUS WM TIepe-
TPY3KH , TOK MakcuMaiibHOrO pactenurens 20 A, ycraBka Toka cpabareiBanus 10 lH, kmumaTtuue-
CKO€ HCTIOTHEeHHE Y 3, ISk TOCTABOK HA SKCTIOPT:

«Brikmouareab A63-MI'-20A-101H-400AC-Y3-D-KDA3»

2.11BpIkarouaTeny JOJDKHBI HAIEKHO OTKIIOYATh JIF00OM TOK, BIIOTh 40 TOKOB HOMHHAJIb-
HOU TpeiebHOM HanbobIell oTKIouarorei crocoonoctu (Icu) mpu nanpsokenuu 10 105%HoMu-
HAJIbHOI'O 3HAYCHMUSI.

- B IICTIM TIOCTOSIHHOT'O ToKa TpH HanpsbkeHry 110B 1 mocTosiHHOM BpeMeH! 1eTr

0,01c - 2,5kA,

- B [IeTIK repeMeHHoro Toka npu Hanpspkeand 400B u ko duimente MotHOCTH

0,45 - 1,&A (neiicTB. 3HaUYeHHE),

- B [IENH IepEeMEHHOTr0 ToKa npu HanpspkeHnu 230B 1 koadduimenTe MOIHOCTH

0,45 - 3, %A (neiicTB. 3HaYECHHUE).

2.12HomunanbsHas pabodas HanOOJbINask OTKITIOYAIOIIask CIIOCOOHOCTH: ICS =Icu.

2.130011as n3HOCOCTOMKOCTD BBIKIIOYATEIIEW HE MEHEE:

- 30000mmknoB BO - 1o 25A;

- 16000muknoB BO - misa 40A,

B TOM YHCJI€ PU HOMHUHAIEHOM HANPSOKEHUH U HOMHHAIILHOM HAarpys3Ke:
- 16000muknoB BO - 10 25A;

- 8000mukmnoB BO - ms 40A.

Brixmrogatenu nonmyckaroT He MmeHee S0 oTkiroueHui mpu Toke 12 |H.

2.14Brixmrouarenu ucrojgnenni M u MI:

1) oTkmrouarorcs, koraa Tok paBen win meHee 0,8 lyct. B Teuenue 0,2c,

2) OTKJIIOYAIOTCS, KOTIa TOK JoCcTUraeT 3HaueHus 1,2 lyct. B Teuenue 0,2c.



2.15Brikmtovarenu ucnoaHeHuss MI™ ¢ X070 THOTO COCTOSIHUS:
1) ue otkrouarotcs npu Toke 1,05 b 3a Bpemst menee 1 4.,
2) OTKJIFOYAIOTCA:
npu Toke 1,3 1 3a Bpems ne 6omnee 1.,
npu Toke S |H ¢ BeIAepkKOM BpeMenu oT 3 C¢a0 20c¢.
2.16BpikmoyaTeny ucodHeHusI M IOIMyCKalOT MOBTOPHOE BKIIFOUEHUE MPAKTUYECKU

MI'HOBCHHO.
Brixmrouatenu ucnojHeHuss MIT AOITYCKarOT IMOBTOPHOC BKIKOUYCHHUC IO MCTCUCHHUHU HEC

6oxee 90c.
[Tpu aTOM cobcTBeHHOE BpeMst cpabaTbiBaHus BhikiItouatenst He 6omee 0,05c¢.
2.17 Bpemsi-ToKOBasi XapakTepuCTUKa BbIKIIOYaTenel ucnoiaHenuss MIT mpuBeneHa B
IIpUIIOKEHUH B.
2.18KoMMyTallMOHHBIN UMITYJIbC MIEPEHANPSIKEHUS U1 BBIKIIOYATENEH HE IPEBbILIACT
1,4 U nipu 3Hauenmsix Lx1%k.3.:
He O6onee 7,5 K TPy HOMHHAJIEHOM HamnpsbkeHun 24 B;
He Oonee 15k mpu HOMUHATEHOM Harpsbkenun 60 B,
rjae L - MHIyKTUBHOCTD LIeTH He OoJiee 10*Tn:
| x.3. - 0kKMJ1a€MBIi TOK KOPOTKOTO 3aMBIKaHUS B LIENH C YYETOM 3JIEKTPUUYECKOTO
conpoTHUBiIeHUs BbiKIrouaTess, He 6osiee 1000A.
JITHTENBHOCT HMITyITbCa MepeHanpsikeHns Ha yposre 1,1 Up ue Gomee 10° c.
BenuunHa 31eKTpUYecKoro CONpOTUBICHUS BBIKIIOYATENs IPUBEICHA B CIPABOYHOM
npuIoKeHuu I
2.19CreneHp 3alMTHI BBIKJIIOUATENEH OT BO3JICHCTBUS OKPYKAIOILIEH Cpelbl U OT CO-
MPUKOCHOBEHUS ¢ TokoBeAymu yactsimu no 'OCT 14255:
IP30 -BHyTpeHHME YacTH;
IPOO -3axuMbl A7 IPUCOEANHEHNS BHEITHUX MTPOBOAHHUKOB.

3 YCTPONCTBO U PABOTA BBIKJIFOUATEJIA

3.1 Breikimtouarenh COCTOUT U3 CIASAYIOMNUX OCHOBHBIX Y3JIOB. MEXaHHW3Ma CBOOOHOTO
paclerUIeHH s, KOHTAKTHOM CUCTEMBI, JYTOTaCUTEILHOTO YCTPOMCTBA, AIEKTPOMArHUTHOTO
MaKCHMAaJIbHOT'O pacIenuTeNs TOKa.

VY311b1 BBIKJTFOYATENS] CMOHTHPOBAHBI B IJIACTMACCOBOM KOPITyCE.

3.2Mexaan3M CBOOOTHOTO PaCIETUICHHs 00eCTIeYMBAET MOMEHTHOE Pa3MbIKaHHUE U 3a-
MbIKAHHE KOHTAKTOB.

3.3 KommyTarmoHHoe MOJI0’KEHHE BBIKITIOUATENIS YKa3bIBACTCS MOJIOKEHUEM €ro PyKO-
SITKU.

BKIIOUEeHO - ‘|7

OTKJIIOUEHO - “O”;

OTKJTFOYEHO aBTOMATUUYECKH - TPOMEKYTOUYHOE TIOJIOKECHHE.



3.4 OTKiII04eHNE BRIKIIOYATENS MPU TePerpy3kax U KOPOTKUX 3aMBIKAHUAX MPOUCXO-
JUT HE3aBUCHUMO OT TOTO, YAECPKUBACTCS JIU PYKOSATKA YIIPABJIECHHS BO BKIFOUEHHOM TOJIOKEHUN
WU HET.

3.5 BkiroueHue BBIKIIIOYATENS IOCIE aBTOMAaTUYECKOTO OTKIOYEHHS OCYLIECTBIISETCS
JBHYKEHUEM PYKOSITKU B HarpasieHuu “O"- 11 B3BOJA U B HANPABJIEHUHU ‘|’ Ha 3aMbIKa-
HUE KOHTAKTOB.

3.6 Pacuenureny U3roTaBIMBaIOTCS C HEPETYIUPYEMBIMU B YCIOBHSIX IKCIUTyaTaIllH
yCTaBKaMH 10 TOKY cpaOaThIBaHMUS.

4 YKA3AHUA MEP BE3OITACHOCTHU

4.1 DkcmutyaTtalys BEIKIIIOYATENeH H0MKHA TPOU3BOIUTHCS B COOTBETCTBUU ¢ «lIpaBu-
JIaMH TEXHUYECKOM IKCIUTyaTallUK JIEKTPOYCTAHOBOK MOTPEOUTEIICH.

4.2 YcraHoBKa, MPUCOCIUHEHUE TTPOBOIHUKOB K TJIABHBIM M BCIIOMOTaTEIbHBIM KOH-
TaKTaM U OCMOTP BBIKJIFOUATEJICH JIOHKHBI POU3BOAUTCS TIPU CHATOM HaMpsHKEHUHU.

S ITIOPAJOK YCTAHOBKHA

5.11lepen ycTaHOBKOM BBIKITIOYATENST HEOOXOAMMO IPOBEPHUTH:

- COOTBETCTBHE HUCIIOJHEHUS BBIKIIIOUATEIIS MPEIHA3HAYEHHOMY K YCTaHOBKE;

- BHEILIHUM BUJ, OTCYTCTBUE NOBPEKICHUMY;

- YeTKOCTh BKJIFOUEHHUS U OTKJIFOYEHHUS BPYUHYIO.

5.2 OcHoBaHWE KOHCTPYKITUHU, K KOTOPOMY KPEMUTCS BBIKITIOUATENb, IEPE]] YCTAaHOBKOM
BBIPABHMBAETCS TaK, YTOOBI IIPH 3aTSHKKE KPETEKHBIX BUHTOB TIJIACTMACCOBBIM KOPITYC BbI-
KJTFOYaTesIsl He TIO/IBeprajics HampsDKSHHSIM H3ruoa.

5.3 BeikirouaTenu KpernsTcsi K OCHOBaHUIO KOHCTPYKIIMU JBYMs BUHTaMu M3, a 3a na-
HEJbIO - AByMsI BuHTaMu M4 (npuoxxenue b puc.2, 3).

BuHTBI KperieHrs BBIKITIOUATENS B KOMITJIEKT MOCTaBKH HE BXOJIST.

5.4 HanpspkeHue OT MCTOYHMKA MTUTAHUS TIOJIBOIUTCS K BEPXHEMY 3aKUMY HEMOJBUKHOTO

KOHTAKTa CO CTOPOHBI MAPKUPOBKH 3HaKa “|” Ha KPBIIIKE BHIKITIOYATEIIS.

5.5 3axuMBI BBIKJTIOYATENSI O0ECIIEYNBAIOT MPUCOSANHEHUE OJHOKWJIBHBIX U MHOTO-
KUJIBHBIX TOKOTIOJABOISIIIIMX MPOBOJHUKOB CEYEHUEM OT 1,0mM? 10 BMM? BKITFOUMTENBHO IS
ucrnonaenu 0,6...25\ u ot Avm® 10 10MM? BKITFOYHTENBHO IS UcronHenns Ha 40A.

JI71s1 HaZIeKHOTO KPETUICHUS! KOHIIBI POBOJHUKOB BBITIOJIHSIOTCS B BUJIE MOJTYKOJIBIIA,

OXBAaTBIBAIOLICTO 3a)KMMHOM BUHT WJIN 3a4CJIBIBAOTCA B KaOeJIbHbIC HAKOHEYHHKH.



6 TEXHMYECKOE OBCJIYXUBAHUE

6.1 IIpu HOpMAIBHBIX YCIOBUSIX IKCILTyaTallid HEOOXOAMMO IPOU3BOIUTH OCMOTP BBI-
KJIFOYaTesIsl OJIUH pa3 B TO/I.

HezaBucumo oT 3TOro, 0CMOTP BBIKITIOYATENS JODKEH IPOU3BOAUTHCS MOCIE KaXK0T0
OTKJTFOYCHHS TOKA KOPOTKOTO 3aMBbIKAHUSI.

[ToBTOpHOE BKIIFOUEHUE TIPOU3BOAUTCS MOCIIE YCTPAHSHHSI PUYHH, BBI3BABIIUX KOPOT-
KO€ 3aMbIKaHHE.

6.2 Ipu ocMOTpe TPOU3BOAUTCS:

- yIaJICHHUE TIBUTH U TPSI3Y;

- IPOBEpKa HAJAC)KHOCTH KPETUJICHHS BBIKITIOYATENsI K KOHCTPYKIIUHY; 3aTsHXKKa BUHTOB
KPETUICHU ST TOKOTIOABOISIIINX TPOBOHUKOB;

- BKJIFOUEHHWE M OTKIIFOYCHHE BBIKITIOYATENsl BPYUHYIO 0€3 HAarpy3KH;

- IpOBEpKa pabOTOCIIOCOOHOCTH BBIKJIIOUATEINSI B COCTABE anmapaTyphbl IPH MIPOBEPKE €€
Ha (PYHKIIMOHUPOBAHUE B PAOOYNX pEKUMAX.

BrikmouaTenu HepeMOHTONpUroaHbl. [Ipy HencrpaBHOCTH TOJIJIEKAT 3aMEHe.

7 ITIPABUJIA XPAHEHUA

BrikmouaTenu J0KHBI XPAHUTHCA B 3aKPBITOM BEHTUJIMPYEMOM MOMEIEHUH MPU TeM-
neparype okpyxatorieit Cpeabl He Hrxke 1°C u He Boie 40°C, npu OTHOCUTENBHOM BIIAKHO-
ctu He 6onee 80%u ipu OTCYTCTBUU arpeCCUBHON CPeJIbl, pa3pyIIaroieil MEeTalIbl U H30-
JSIHIO.

8 CBEJAEHUA Ob YTUIIM3ALINN

Briximrouarenu mociie OKOHYaHMS CPOKa CITY>KOBI MOJJIeKaT pa30opKe U mepeaade opra-
HU3AIUAM, KOTOPBIEC epepadbaThIBaIOT YEPHBIC U IIBETHHIC METAJLHI.

OmnacHbIX U1 37I0POBBS JIIOJICH U OKPYXKAIOIIECH Cpe/ibl BEIIECTB U MaTepUaJIOB B KOH-
CTPYKIIUU BBIKJIIOUATEIIS HET.

BcnenctBue noctostHHOM pabOTHI IO YCOBEPIICHCTBOBAHHIO CYHIECTBYIOIIEH KOHCTPYK-
IIUM MOKET OBITh HEKOTOPOE HECOOTBETCTBUE MEXK/TY OTIMCAHUEM U U3/ICTHEM.



[Tpunoxenue A

CTpyKTypa yCJI0BHOT0 0003HAYEHUS UCIIOJTHEHUH BHIKJII0YATEIs

A?B—X... -X..,A-X...ln-X... - X...—KDA3

O6o3Hauenue cepuu

OO6o3HaYeHNEe UCTIONTHEHHS 110 BUIY

MaKCUMAaJIbHOTO PacleUTeNs:

MI' —3neKkTpoMarHuTHBIN paciie-
NUTENb C THAPABIUYECKUM
3aMeJIeHueM cpabaThIBaHuU,

M —bBIeKTpOMarHUTHBIN paclie-
UTENb 0€3 3aMeJICHUS
cpabaTbIBaHUs

HoMuHanbHBIA TOK MAKCUMAJIbHBIX
pacuenuresnen

VYcTaBka o TOKy cpabaThiBaHUs
MaKCUMAaJIbHBIX paclenurenei

HomunanbHOE HanpspKEHHE U PO
toka: 400AC; 110DC

O003HaYeHNE KITMMATHYECKOTO
VICTIOJTHEHUS ¥ KATEeTOPUH
pasmemnienus o 'OCT 15150:
V¥3, T3, XJI3, XJI5

Toproas mapka



[Tpunoxenue b

["abapuTHbIe, yCTAHOBOUHBIE U IPUCOCAUHUTEIBHBIE PA3MEPHI U
CIOCOOBI KPEIIEHHUSI BBIKJIFOYATENIEeH
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[Tpunoxenue B

Bpemsa-ToKOBbIE XapaKTEpUCTUKHU BBIKIKOYATENEN UCTIONHEHn MI
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[Tpunoxenue I
(CnpaBouHOE)

MuHMMaJbHOE aKTUBHOE SJICKTPUICCKOC COIMPOTHUBIICHHUC BBIKJIIOUATENICH

HomunanbsHBIN MuHrManbHOE CONPOTUBIIEHNUE BBIKJIFOYATENICH IJIsI UCITIOJTHEHUN U
TOK BBIKJIIOYATES, YCTaBKH 10 TOKY cpabaTeiBanust, OM
A M, 1,3k M, 2lu M, 5lu M, 10k MTI', 10l
0,6 4,12 2,49 0,94 0,45 7,39
0,8 2,40 1,45 0,54 0,26 4,27
1,0 1,52 0,93 0,34 0,17 2,71
1,25 0,96 0,58 0,21 0,11 1,71
1,6 0,60 0,36 0,13 0,066 1,07
2,0 0,38 0,23 0,085 0,042 0,68
2,5 0,24 0,15 0,055 0,027 0,43
3,15 0,15 0,091 0,033 0,017 0,26
4,0 0,095 0,058 0,021 0,011 0,17
50 0,059 0,036 0,014 0,0075 0,11
6,3 0,039 0,024 0,0088 0,0045 0,068
8,0 0,024 0,014 0,0057 0,0030 0,042
10,0 0,013 0,0093 0,0041 0,0021 0,022
12,5 0,010 0,0061 0,0025 0,0018 0,017
16,0 0,0061 0,0037 0,0016 0,0009 0,010
20,0 0,0040 0,0025 0,0010 0,0007b 0,0067
25,0 0,0026 0,0018 0,00089 0,0006b 0,0044
40,0 0,002
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