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Baumanue!
Jlo u3yueHust pyKoBOJACTBA peJie HE BKIIIOYATH!

B cBsi3u ¢ cuctemMarndeckyd MPOBOAMMBIMHU PabOTaMH MO COBEPIICHCTBOBAHUIO KOHCTPYKIUH U
TEXHOJIOTUU U3TOTOBJICHHUS] BO3MOXKHBI HEKOTOPBIE PACXOKICHUS MEXIY OIIMCAHUEM U IIOCTABJICHHBIM
U3JIeJIMEM, HE BIUAIOIINE HA ITapaMeTphl U3/1EIIUs, Ha YCIOBHS €r0 MOHTAKA U HKCILTyaTalluH.
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BaHWM, U3JI0KEHHEIX B PD, aBiseTcs 0043aTEIbHBIM.

B Hacrosimem pykoBojcTBe 1o skcrutyatauuu (PD) comepxkarcs HE0OXOAUMBIE CBEACHUS II0
HKCIUTyaTaly, OOCITY)KMBAHUIO U PETrYJIMPOBAHUIO MaKCUMalbHBIX pene Toka cepuit PCT-40,
PCT-40B (B nmasmpHeWIeM MMEHYEMBIX «pelie»), W3TOTOBJSIEMBIX Ul HYKI SKOHOMHKH CTpPaHbI, a
TaKKe Ha DKCIIOPT B CTPaHbl C YMEPEHHBIM U TPOIIMYECKUM KJIUMATOM.
HanexxHOCTh M JONTOBEYHOCTH pelie 00ecleunBaeTcs He TOJIbKO KaueCTBOM CaMoro pelie, HO U
NPaBUIBHBIM COOJIOIGHUEM PEKUMOB U YCIOBUHM 3KCIUTyaTallld, TIOSTOMY BBINIOJIHEHHE BCeX Tpeho-

Hacrosimmee PO pa3paboTaHo B COOTBETCTBHMM C TPEOOBAHUSAMU TEXHHUYECKHX YCIOBUU
TY 34 25-001-24364480-2007 (PT'AIIl.648231.001 TV).
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1 OIIMCAHME 1 PABOTA

1.1 Ha3nauenme

1.1.1 Pene npuMmeHSIOTCS B LENAX NEPEMEHHOTO TOKA PEJIEHHOM 3alUThl U IPOTUBOABAPUNHON
aBTOMAaTHKH B Ka4eCTBE OpPraHa, pearupyrolero Ha NOBhIIIEHUE TOKAa B KOHTPOJIUPYEMOIl 1IeTn U cpa-
0aThIBAIOLIETO C BBIACPKKONW BPEMEHHU, M MPEIHA3HAYEHBI JUIS MCIOJIb30BAaHHUSA B PA3IHUHBIX KOM-
IUIEKTHBIX YCTPOWCTBAaX, OT KOTOPBIX TPEeOYyeTCsl MOBBIIICHHAS YCTOHYMBOCTh K MEXaHMUECKUM BO3-
JIICUCTBUSIM.

1.1.2 Pene He TpeOyrOT NUTAHUS OT IIeTIeH ONEPATUBHOTO TOKA.

1.1.3 Pene wmsroraBnuBaroTcs B kiumartuueckoMm wucronneHun Y XJI xareropum 4 mo ['OCT
15150-69 nns Poccun 1 mocTaBOK HA AKCIOPT B CTPAHbI C YMEPEHHBIM KIIMMATOM.

1.1.4 Pene npennasHayeHsl Jj1si pabOThI B 3aKPHITHIX OMEIICHUAX IPU CICAYIOIUX YCIOBHIX:

— BbICOTA HaJl ypoBHeM Mops He 6omnee 2000 m;

— BepxHee pabouee U MpenenbHOe 3HAYCHUE TEMIIEPaTyphl OKPYKAIOILIEro Bo3ayxa mioc 55°C;
HIDKHEe pabodee W TpelelibHOe 3HAaYeHUE TeMIlepaTyphl OKpyxkaromiero Bo3ayxa munyc 40°C (6e3
BBITA/ICHHS POCHI M UHES);

— BEepXHEe 3HAYCHHE OTHOCHUTEIbHOU BlaxkHOCTH He 6osee 80% npu 25°C my1s BuAa KiiuMaTuye-
ckoro ucnoiaaenus: Y XJI4 u ne 6onee 98 % npu 35°C s Buna knumatuyeckoro ucnonnenus 04 (6e3
KOHJICHCAILIMH BJIAry);

— OKpY)KaIoI[asi cpelia HEeB3PBHIBOOIMACHAs, HE COJIEprKallasi TOKONPOBOISIIICH MBI, arpeccuB-
HBIX Fa30B M NapOB B KOHUEHTPALMAX, Pa3pyLIAIOIIUX U30JISALHI0 U METAJLIBL;

— BEJIMYMHBI MEXaHMUECKUX BO3JICHCTBUI HE JOJDKHBI TIPEBBILIATD:

BUOpAIIMOHHBIE HArPY3KH C MaKCUMAaJIbHBIM YCKOpeHHeM 3¢ B Juana3oHe 4acToT oT 5 1o 15 I'n
u 19 B nuanazone yactoT oT 16 mo 100 I';; MHOTOKpaTHBIE yIAaphl ¢ ATUTEIBHOCTHIO yaapa oT 2 10
20 Mc u yckopeHueM 10 3¢.

1.2 Texnuyeckue XapaKTepUCTHKHU
1.2.1 VcnonHeHus perne Mo BHINOJHAEMON (GYHKIIUU MpUBeAEHbI B Tabiuie 1.

Tabmuna 1

Tum pene

PCT-40 OnHoda3zHoe perne MaKCUMaJIbHOTO TOKa

PCT-40B | OnHodaszHoe perne MaKCUMaJIbHOTO TOKA C HE3aBUCHMOM BBIACP)KKON BpEMEHH

OnnodaszHoe perne MaKCUMaIbHOTO TOKA C HE3aBUCUMOM BBIICPKKOM BpeMEHU
PCT-41B
C KOHTaKTaMH MTHOBEHHOT'O JEMCTBUS

PCT-42 JIByx(}a3Hoe pere MaKCUMaJIbHOTO TOKA

JIByx(}a3Hoe perne MaKCUMaIbHOTO TOKA C HE3aBUCUMOM BBIIEPKKOM BPeMEHU
PCT-42B
C KOHTaKTaM{ MTHOBEHHOI'O JIEHCTBUS
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1.2.2 OcHoBHBIE TapaMeTPbl COOTBETCTBYIOT JaHHBIM, YKa3aHHBIM B TabiuIax 2 u 3.

Tabnuua 2 — McrionHeHust pene 1mo TOKy cpabaThIBaHUS

CoenuHeHnne 00MOTOK [Motpebnsemas
Ob6o3Hauenne Juanason MIOCTIEIOBATENBHOE napauieabHoe MOIIHOCTH TIPU TOKE
MaKCHMaJIbHON YCTaBOK Toxk Homu- Tok Homu- MUHUMAaJIBHOH
YCTaBKM I10 TOKY | II0 TOKY, A | cpabaThl- | HalbHBIH | cpabaThl- | HAaJIbHBINA YCTaBKH,
BaHug, A TOK, A BaHud, A TOK, A He Oonee, BA

0,6 0,15-0,6 0,15-0,3 0,3 0,3-0,6 0,6 2

02 05-2 0,5-1 1 1-2 2 2

06 15-6 1,5-3 3 3-6 6 2

10 2,5-10 2,5-5 5 5-10 10 2

20 5-20 5-10 10 10-20 16 2

60 15-60 15-30 16 30-60 16 3

100 25-100 25-50 16 50-100 16 5,5

200 50 - 200 50-100 16 100-200 16 10

Tabmuua 3 — Ucnonnenus pene PCT-40B, PCT-41B, PCT-42B no Bpemenu cpabaTbiBaHuUs

O603HAUCHHE Jnamna3oH ycTaBoK JuckperHocTh
110 BPEMEHH, C H3MEHECHHS, C

03 0,05-3,15 0,05

06 0,1-6,3 0,1

12 0,2-12,6 0,2

25 0,4-25,2 0,4

37 0,6-37,8 0,6

1.2.3 TlorpemHocTy napaMeTpoB pelie He Oosiee 3HaueHUH, TpUBEAEHHBIX B Tabnuue 4.

Tabmuna 4
JlomoTHUTEIbHAS TOTPENTHOCTD, %0
OcHOBHAS | py y3MeHeHMM TeMIepaTypbl IIPH M3MEHEHHH
[Tapamerp or Pe]g;HOCTB’ B paboueM JHana3oHe YACTOTEL Ha
’ -40°C +55°C +3 'y

Tok cpabatbiBaHUs +10 10
Bpewmst cpabaThiBaHUs OpraHa BBIACPKKH 45 10 45 +3
Bpemenu pene PCT-40B, PCT-41B, PCT-42B B

1.2.4 Kosdduuuent Bozspara pene — ne meree 0,9.

1.2.5 Bpewms cpabarbiBanust pene PCT-40, PCT-42 (nns pene PCT-40B, PCT-41B, PCT-42B —
NIpU HYJIEBOW YCTaBKE IO BPEMEHH ), HE OoJiee:
— 0,05 ¢ npu Toke, paBHOM 1,2 |,
— 0,02 ¢ npu Toke, paBHOM 3 |,
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1.2.6 Bxopanble 1enu pesie BBIIEPKHUBAIOT 03 MOBPEXKACHUS TOKH, YKa3aHHbIE B Ta0IUIE 5.

Tabmuna 5
Tepmuueckast yCTOHYMBOCTB, A
Hwnanazon
MOCIIEI0BATENBHOE napajuieabHoe
YCTaBOK
COEZIMHEHNE COEJIMHEHNE
0 TOKyY, A
JUIUTENbHO | B TedyeHne 1 ¢ | nmimrensHO | B TeueHue 1 c
0,15-0,6 0,3 3 0,6 6
05-2 1 10 2 20
15-6 3 30 6 60
2,5-10 5 50 10 100
5-20 10 100 16 160
15-60 16 100 16 160
25-100 16 100 16 160
50 - 200 16 100 16 160

1.2.7 Tunsl 1 YHKUUU BBIXOJIHBIX KOHTAKTOB peJie MpHBEACHBI B MpUIoKeHUH A. KOHTaKThI
BBIXOJIHOTO 3JICKTPOMEXAHUYECKOTO pelie JOJKHBI 00€CleUnBalOT KOMMYTAIMIO 3JIEKTPUYECKUX Ha-
TPY30K B COOTBETCTBUU C TaONHIICH 6.

Tabnuna 6
KommyTrpyemast MOIITHOCTh JUmTenBHO
npu Hanpsbkernu ot 24 no 250 B Tok OTKITFOUCHHS .
KonrakTtsl JOMYCTHMBIH TOK,
MepeM. TOKa Tpu IIOCT. TOKa I He Ooiee, A A
cose > 0,5, BA 1< 0,005¢, Bt
VYcunenunie 600 40 10 16
Cpenneil MOLTHOCTH 300 20 5 8

B3aameH uHb. N° [MHB. N° dydn.

[Modnucb u dama

Mub. N° nodn.

1.2.8 Munumanbubliii Tok KoHTakToB 0,005 A mpu nHanpsbxkennu He Hipke 60 B wmu 0,0125 A
IIpU HAIPSDKCHUU He HIDKe 24 B,

1.2.9 Mexanuyeckast U3HOCOCTOMKOCTbD pelie OnpeaesseTcs uncioM ukiios, pasasiM 100000.

KommyTannoHHast H3HOCOCTOUKOCTH pene — He MeHee 12500 1ukinoB ¢ Harpy3koi Ha KOHTaKTax
B COOTBeTCTBUU C 11. 1.2.7.

1.2.10 M3oxsuums pene BoIACp)KUBAET B TeueHHe 1 MuH. 6€3 Mpo0ost U MEPEKPBITUS UCTIBITATEIb-
Hoe HanpspkeHue 2000 B (3¢ dextuBHOE 3HaUeHKE) TepeMeHHOro Toka yactotsl 50 ', mpuiioxkeHHOe
MEX]Ty TOKOBEAYIIUMH JIEKTPUUECKH HECBA3aHHBIMU YACTSAMHM pPeJie, a TaKKe MEXIY HUMHU U MeTal-
JMYECKUMH YacTSAMHU KopIryca pelne cornacHo cranaapty IEC 255-5.

1.2.11 CompoTHBII€HHE U30JIALUHU U TOK YT€UKH penie cooTBeTcTBYeT psiny 3 TOCT 25071-81.

1.2.12 M3onsuums pesie MEXIy TOKOBEIYIIMMHU 3JIEKTPUUECKU HECBSI3aHHBIMHU YaCTSIMH pelie, a
TaKXKe MEXIy HUIMU U METALUIMUYECKUMH YacTSIMH KOPITyca pelie BhIICPKUBACT UMITYJILCHOE HalpsiKe-
HHE:

— amriutyaa uMiyibsca — (4,5-5,0) kB;

— ITUTENBHOCTH (PPOHTA UMITYIBCA — (1,2‘10"6 + 0,36'10'6) c;

— ITUTENBLHOCTh Cpe3a UMITYJIbCca — (50'10'6 + 10'10'6) c;

— sueprus ummysbea — (0,5 £ 0,05) JTx.

KonndecTBO MMIYIBECOB MPU UCHIBITAHUSX — IO TPU Pa3HOU MOJSAPHOCTU. [JINTENbHOCTh UHTEP-
BaJla MEXJly UMITYJIbCaMH HEe MeHee 5 c.

1.2.13 Pene ycTOHYMBBI K BO3JCHCTBUIO BBICOKOYACTOTHOTO MCHBITATENILHOTO HANPSHKEHUS CO-
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rJIacHO MeXayHapoaHoMmy cranaapty |IEC 255-22-1 (crenens jxecTKoCTH 3), MPEICTaBIISIONIEro co00i
3atyxatommue kosebanus yacroroit (1,0+0,1) MI'u, Moxyns orumbaromield KOTOPBIX yMEHBIIACTCS Ha
50 % oTHOCHTEIHHO MAaKCUMAJIBHOTO 3HaUCHHUSI Mocie 3-6 meprooB.

YacToTa NOBTOPEHUS UMITYJILCOB BhIcOKOUacToTHOro curuaia (400 + 40) .

BHyTpeHHee conpoTUBIIEHHE HCTOYHHKA BhIcOKOYacToTHOTO curaana (200+20) Owm.

[TpoaomKuTeTbHOCTD UcbITaHus (2-2,2) C.

HauOoupiiee 3HaueHuEe HANpsDKEHUS BBICOKOYACTOTHOTO HMITYJIbCAa HPU MPOIOJIBHOM cxeme
MOJIKITIOYCHUS] UICTOYHKKA K McIbIThIBaeMoMy pene (2,5 + 0,25) kB, npu monepeyHoit cxeme BKITIO4e-
uus (1,0 £0,1) xB.

1.2.14 TpeOoBaHus O HAJACKHOCTH

1.2.14.1 Cpennss HapaOoTKa Ha OTKa3 peje JorkHa ObITh He MeHee 12500 nukIos.

1.2.14.2 Cpennuii pecypc nomxet 6b1Th He MeHee 100 000 uknos BO.

1.2.14.3 Cpennuii cpok ciryxObl pele 10JKeH ObITh He MeHee 12 ieT.

1.2.15 Macca pene He 6osee 1,5 kr.

1.3 YecrpoiicTtBo u padora

1.3.1 KonHcTpyKkTHBHOE OPOpPMIICHHE.

KoHCcTpyKTHUBHO pelie BHITOTHEHO B yHU(DUIIMpoBaHHOM Kopmyce "Cypa".

Bce aneMeHTBl CMOHTHPOBaHBI B 00IIEM KOPITYCE, COCTOSIIEM U3 OCHOBaHHUs (IIOKOJIS) U ChEM-
HOTO MIPO3PAaYHOro KOXKyXa.

Ha 1noxosne ycTaHOBJIEHBI JBE METANIMYECKUE CKOOBI, K OJJHOM M3 KOTOPBIX KPEMUTCS TpaHC-
dopmarop Toka TAL (s aByxdaszHoro pese — aBa TpaHchopmaTopa), K Apyroi — aBe riatsl (uis pe-
JIe C BBIICPXKKOW BPEMEHU — TPH ILUIAThI) C JJIEMEHTaMHU M JiMiieBas Tabinuka. [lepeMeHHbIi pe3nucTop
PEryJIMpOBKU YCTAaBOK IO TOKY KpENMHUTCs K JHMIIEeBOM Tabnuuke. Pydka nepeMeHHOro pe3snucropa BbIBe-
JIeHa Ha Hapy>XHYIO CTOPOHY JIMIIeBON Tabmuuku. Ilepexitoyarens yCTaBOK 10 BPEMEHHU, BBIXOASAIINMA
peryaupyeMoi 4acThI0 Hapy>Ky CKBO3b BbIpE3 Ha JIUIIEBON TAOJIMUKEe, U CBETOMO] MHIMKAIIUU 3aITyC-
Ka BBIZICP)KKU BPEMEHH (IUIs pelie ¢ BBIIEPKKOIM BPEMEHH), TaK jK€ BBIXOISIINN HAPYKY CKBO3b BBIPE3,
YCTAHOBJIEHBI Ha IJIaTax ¢ MeYaTHHIM MOHTAXOM.

[IIkana pese ycTaBOK MO TOKY — ABYKpaTHas U UMEET IeCTh OLM(POBAHHBIX JENIEHHUH, KOTOpPBIE
00pa3yIoT paBHbIE HHTEPBAJIBI YCTABOK.

Jlenenus Ha IKaje YCTaBOK MO TOKY OTHECEHBI K IOCJIEOBATEIbHOMY COEIAMHEHHIO CEKLUH
nepBUYHON 00OMOTKH. [IpHn mapamienbHOM cOeAMHEHUH 3HaYeHUsl TOKOB CpadaThIBaHMs, yKa3aHHBIE Ha
IIKaJie yCTaBOK ynBauBaroTcs. Ha nuieBoil manenn u300pakeHbl MEPEKIIOUEHHs Ha JBa JAMana3oHa
YCTaBOK U COOTBETCTBYIOIME MEPEBOAHbIE MHOXKUTENIN OT IIKAJIBI K JEHCTBUTETLHOMY 3HAUCHHIO YC-
TaBOK.

["abGapuTHble, ycTaHOBOYHBIE U IPUCOEIMHUTENbHBIC pa3Mephl IPUBEICHBI B IPUIIOKEHUH b.

1.3.2 IlpuHiun necTBUS U ONMMCAHUE CXEMBI pelie

CxeMsl atekTpuyeckre (GyHKIMOHATIbHBIE pelie MPUBEeHbI B IpuiioxkeHun B. Pene cocrout u3
BOCIIPUHUMAIOIIEH YacTu (IpoMeXyTOUHbIN TpanchopmaTop Toka 741, TA2), npeoOpasyromei yactu
(BempsiMuTenbHBIN MocT VS1, VS2, Hu3kooMHBIH pe3uctop R1), cpaBHUBarOLIEH 4acTH (IEKTPOHHBIH
npeoOpazosarens [1 u kommaparop K), oprana Beaepxku Bpemenu B u BerxonHoro pene KL1.

M3MeHeHHe YCTaBKH IO TOKY cpabaTblBaHMs B Tpeieiax OJHOro Juamna3oHa MPOU3BOIUTCS
IUTAaBHO, PYYKOM peryarupoBOYHOIO PE3UCTOPA, BHIBEJCHHOHN Ha JMIIEBYIO MaHenb peine. Ilepeximtoye-
HHE JMANa30HOB OCYILECTBIIAETCS MOCIEeI0BATEIbHBIM WU MapajlIeIbHbIM BKJIIOUYEHHEM CEKLUH Iep-
BUYHOI 00MOTKH TpaHchopmaTopa 741, TA2.

M3MeHeHHne yCcTaBOK 10 BPEMEHH MPOU3BOAUTCS TUCKPETHO, CTYIEHSAMHU, PABHBIMU MUHMMAaJIb-
HOU yCTaBKe.

[NonHbIiA qrana3oH PeryJupoBaHus YCTABOK IO TOKY cpadaThiBaHus pene — OT | min (MUHHMAaIb-
Has yCTaBKa MPH IOCIEJOBATEILHOM COCIMHCHUU CEKIMU MepBHYHON 0O0MOTKHM) a0 4l min (Makcu-
MaJlbHasl yCTaBKa IPH MapajieIbHOM COCTMHEHHH CEKIIUI TEPBUYHON OOMOTKH).
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TTOMHBIN JIHAA30H YCTABOK IO BBLICPIKKE BPEMEHH — OT tmin 10 (2° —1) tmin = 63 tmin.

[Tpu oTCYTCTBHMU BXOJHOTO TOKA HAIPSDKEHHE NMUTAHKS OTCYTCTBYET, M cxeMa obectoueHa (mac-
cuBHa). [Ipu nosiBiieHHH BX0HOTO ToKa (0k0yi0 30% OT MHUHUMAIBHOW ycTaBKM) 00K mutaHus BIT
MEPEXOIUT B PEKUM CTaOMIU3AIMM, cXeMa rotoBa K Jeiicteuio. Kommnaparop K Haxoaurtcs B Hecpabo-
TaHHOM COCTOSIHUH.

Ecnu BXOJHOI TOK MpeBBIIIaeT yCTaBKY cpabaThIBaHUs pelie, TO BbIXOAHOE HampspkeHue I1 moc-
TUTAeT mopora cpabareiBaHusl kKomnapatopa K, Ha BbIXoJie OCIETHET0 MOSABISACTCS HANPSDKEHUE HU3-
KOTO YPOBHS OTpHIATeNIbHOro HachimeHus. [Ipu sToM Ha BXoz snemeHnTta B mocrymaer curnan Ha 3a-
MyCK YCTAaHOBJIEHHOH BBIZCP)KKH BPEMEHH, TI0 HICTEUEHUHN KOTOPOi cpabaTbiBaeT BbixoHOE pene KL.

CBeToaMOo,1 MHIMKAIIMY 3aIlyCKa BBIZCPKKM BPEeMEHH (U1l MCTIOJTHEHUS Pelie C BBIIEPKKOH Bpe-
MEHH) 3aropaercs 1mocjie cpadarsiBaHus Kommnaparopa K u racHer nmociie OKOHYaHHUsI OTCUETA BBIICPK-
KU BPEMEHU U cpabaTbiBaHMs BbIXoaHOTO pene KL.

[Turanue cxemsl pene ocymecTBiseTcs oT 6oka nutanus bII, muTaromerocst OT BXOJHOTO TOKa
yepe3 BhIIpAMUTENbHBIA MOcT VS1. dyHkunoHansHo 610K nutanus bBII coCTOMT U3 criakuBaromero
¢mIpTpa, NapaMEeTPUIECKOr0 CTAOMIM3ATOPA U CXEMBbI 3AIIUTHI IPU OOJBIIUX KPATHOCTSX BXOJIHOTO
TOKa.

1.4 MapkupoBKa H yIaKOBKa

1.4.1 Pene umetor mapkupoBky coriacHo 'OCT 18620-86 B cooTBEeTCTBUU ¢ KOHCTPYKTOPCKOM
JIOKYMEHTALUEH.

1.4.2 VYmakoBka pene nomxHa npousBoautkes mo FOCT 23216-78.

Kaxnoe pene BMecTe ¢ JeTaasIMM KpEIUICHHUS] U PUCOEANHEHHs BHEIIHUX MTPOBOJHUKOB YKJIa-
nbiBaetcs B kopooky o 'OCT 12301-81 unu mauky no 'OCT 12303-80 u3 ropprupoBaHHOrO KapToHA
no 'OCT 7376-89 unu kaprona kopobouynoro no 'OCT 7933-89, npu BeinosHeHNH yciIoBUi obectie-
YHUBAIOIIUX UX COXPAHHOCTh NPH TPAHCIOPTUPOBAHUH.

YnakoBaHHbI€ Yi0xkeHbI B Amuku gomarsie o ['OCT 16511-86, mo 'OCT 2991-85 unu suuku
nomareie mo 'OCT 5959-80, 3amuiaroniye peiae oT MEXaHMYECKUX MOBPEXKICHUN MPU TPAHCIIOPTH-
POBAaHUU U XpAaHEHHUU.
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2 TEXHUYECKOE OBCJIIY>KUBAHUE

2.1 Ob6ume ykazanusi

2.1.1 Pene npenHa3zHaueHsbl Ui YCTAHOBKH Ha 3a3€MJICHHOW METAJUIOKOHCTPYKIIUH C TOJIIMHOMN
¢acagHoro JKcTa (YyroJbHUK | T. I1.) He OoJiee 8 MM.

2.1.2 Pene mpucnocoOIeHO A MEPEeTHET0 WK 33JHETO MPUCOCINHEHUS! BHEIIHUX MMPOBOJIHU-
KoB (BuHTOM). JleTanu Jist KPEIUICHUS pejie U MPUCOCTUHCHUS BHEIIHUX TPOBOJHUKOB MOCTABIISIFOTCS
KOMIIJIEKTHO C peTie.

UYeTrbIpe BUHTA AJIs KPEIJICHHS PeJie U3 TPAHCTIOPTHOTO TMOJOXKEHHUS HEOOXOIMMO TEPECTaBUTH B
pabouce.

BrIBoABI penie TOMYyCKalT MPUCOSAMHEHNE K KaXKIOMY M3 HUX JBYX MEIHBIX IMPOBOJIHHKOB CE-
yeHueM He MeHee 1,5 MM Ml 0JHOTO MEIHOIO MIPOBOJHHKA CeUeHUEM 2,5 MM’ ¥ BBITIOJIHSFOTCS 10 2
kiaccy OCT 10434-82.

JIIvHA 3a4UIIEHHOTO KOHIIA TPOBOAHMKA JIJIsl IPUCOCIMHEHUS K pelie ToJbKHA ObITh 12-14 MM.

2.2 TloaroroBka K padore

2.2.1 Tlepen BkimoueHHEM B paboTy HEOOXOAMMO YOEOUTHCS B OTCYTCTBMH MEXaHMYECKHX I10-
BPEKJCHUIN pelie, BBI3BAHHBIX BO3MOXKHBIM HapyILIEHHUEM MPaBUJI TPAHCHOPTUPOBKU. CXema 3JIeKTpH-
YyecKasl OJIKJIIOUEHUs pesie MPUBEICHA B IPUIIOKEHUH [

2.2.2 Pene BBITYCKAIOTCS MOJHOCTBIO OTPETYIMPOBAHHBIMU M MCIIBITAHHBIMHU, ITO3TOMY MEpe]
BKJIIOYEHHEM B pabOTy HEOOXOIUMO JIMIIb BBICTAaBUTh paboune YCTaBKU C TTOMOIIBIO PETyIMPOBOYHO-
ro pe3ncTopa U MepeKiIroyaTesss U NpOBEpUTh NMapameTpbl (QYHKIMOHUPOBAHUS pelie Ha 3TUX YCTaB-
Kax.

2.2.3 Pabourie ycTaBKU BBICTABIISIIOTCS Ha Pelie B CIEAYIOMIEM TOPSIKE:

2.2.3.1 C nomotisto MepeMbl4eK, COOTBETCTBYIOIIUM BKIIOUEHUEM CEKIMI MEPBUYHON OOMOTKHU
BbIOMpAETCsl HY)KHBIH JMana3oH ycTaBOK. Pyukol mepeMeHHOro pe3sucTopa BBICTABIAETCS HEOOXOM-
Masi ycTaBKa o TOKY.

2.2.3.2 PacyeTHBIM IyTeM OIPENEIISIOTCS MEePEKII0YaTeNt, KOTOPbIe JOJKHBI OBITh B YTOIJICH-
HOM IOJIOKEHHUH, UCXOS U3 (POPMYJIbI

t=2t, e

t — paGouas ycTtaBka 1o BpeMeHH, C;

Y tj — cyMMa ymcen Ha IIKaje yCTaBOK M0 BPEMEHHM, PACHOJIOKEHHBIX HAIIPOTHB COOTBETCTBYIO-
IIMX MepeKIItoYaTenei.

2.2.3.3 B cooTBeTCTBHMHU C IaHHBIMU ITyHKTa 2.2.3.2 NEPEeBECTH MEPEKII0YATENIN YCTAaBOK 110 Bpe-
MEHH B YTOIUICHHOE ToJIoKeHue («1»).

2.2.4 Tlopsnok mpoBepKH Ha pabounX ycTaBKax.

2.2.4.1 ]lna mpoBepKH YCTaBOK IO TOKY HEOOXOAMMO MEPEBECTU BCE MEPEKIIOYaTeIN YCTaBOK
10 BPEMEHH B BBICTymaromiee nojioxenue («0») m cobparh cxemy COIEpIKaIlyl0 MOCIEI0BATEIBHO
BKJIIOYEHHBIE PEOCTAT, aMIIEPMETP U peJie.

2.2.4.2 TlnaBHO yBenMYMBAs PEOCTATOM BXOJHOM TOK, NOOMThCs cpabarbiBaHus pene. CHipkas
BXOJIHYIO BO3/ICHCTBYIOIIYIO BEIMYHHY, YOIUTHCS, UTO pelie BO3BPAIAETCS B HCXOIHOE MOJIOKEHHE.

2.2.4.3 ]lna u3aMepeHus yCTaBOK MO BPEMEHU HEOOXOIMMO BBICTaBUTH BBIIEP)KKY BPEMEHHU B
COOTBETCTBUU C I.I. 2.2.3.2, 2.2.3.3 ¥ 10oJ1aB CKAaYKOM HEOOXOJMMBIN Ui cpabaThIBaHUSI TOK 3ame-
puTh BpeMs cpabarbiBaHus pene. [Ipu BbICTaBIEHHHM YCTaBOK 10 BPEMEHU HEOOXOAMMO YYHUTHIBATH,
4TO BpeMsi cpabaTbIBaHUs pesie OyleT CKIaablBaThCs U3 HAOpaHHOM BBIJIEPKKU BPEMEHH U COOCTBEH-
HOI'O BPEMEHHU cpabaThIBaHUS pelie, MOCIEHEe X KOTOPhIX 3aBUCUT OT KPaTHOCTU TOKa cpabaThiBa-
HUS B COOTBETCTBUU C 1. 1.2.4.

[Tociie mpoBepKH COCTABIISIETCSI TIPOTOKOJI TIPOBEPKH peie (TPYMIIbI pelie) nepesl BKIIOYSHUEM UX
B padory.
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2.2.5 Tlepeuens anmapaTypbl, HEOOXOAUMOM Il MPOBEPKU IPU TIEPBOM BKIIIOUECHUU:

— peocrar;

— ammnepmerp tuna 259, k. 0,5;

— U3MepUTeNh apamMmeTpoB pese nudposoit Tumna G291,

Jlnist MpoOBEpKHU pejie Tak K€ MOXKET ObITh MCHOJIb30BaH HcmbITaTeNbHblid pubop PETOM-11, B
COOTBETCTBUHM C PEKOMEHIAIMSAMH, HU3JI0XKEHHBIMU B TMPOU3BOJCTBEHHO-IIPAKTUYECKOM H3AaHUU
"IIpuMeHeHne U TEXHHUUYECKOE 0OCITY)KMBaHUE MHUKPOIPOLIECCOPHBIX YCTPONUCTB HA AJIEKTPOCTAHLIUAX
u B aekTpoceTax. Yacte 4. McnplTaTenbHble YCTAHOBKU /1711 IPOBEPKU YCTPOMCTB PENEHHOM 3alUThI
u aBromatuku (cepust "PETOM")".

2.3 Mepbl 0€301aCHOCTH

TpeboBanus 6ezonacHoctu coorBercTBYtOT ['OCT 12.2.007.6-75.

OKcIutyatanus 1 oOCIy)KMBaHUE peJie pa3perIaeTcs JUaM, IPOIIeAIIUM CIEIHaIbHYIO TOAr0-
TOBKY M 03HAKOMHBIIMMHUCS C TaHHBIM PD.

I[To criocoOy 3amuThl YeloBeKa OT MOPAKEHUS SITEKTPHUECKUM TOKOM pPejie COOTBETCTBYET Kilac-
cy «0» mo 'OCT 12.2.007.0-75.

O6ououka pene umeer ctenens 3amuThl P40, a BIBoAbI pene u BeiHeceHHBIH pesuctop P00 mo
I'OCT 14254-96.

MoHTaX U 00CIyXHBaHHE pejie MPOU3BOIAMTCS NMPH O0OECTOUEHHOM COCTOSHHUHM. 3arperiaeTcs
CHMMAaTh 000JI0UKY C peJie, HaXOsIerocs B padore.

2.4 Texkyumuii peMOHT

2.4.1 Pene He sBIsIeTCS PEMOHTONPUTOIHBIM B YaCTH NEUaTHBIX IUIAT, TOATOMY IPU OTKa3e dJie-
MEHTOB IEYATHBIX IJ1aT (KPOME BBIXOHOTO pejie) pelie TOJDKHO ObITh 3aMEHEHO Ha HCIPaBHOE.

JlomyckaeTcst pEeMOHT pelie IyTeM 3aMEeHbI CIIEAYIOIINX HEUCIIPABHBIX 3JIEMEHTOB!

— TpaHc(opMaTopa TOKa;

— KOHTaKTHBIX 3a)KHMOB.

O Bcex cimyyasx OTKa30B pesieé He0OX0AUMO COOOIIUTh Ha MPEeaNpUsTHE-U3TOTOBUTENb B yCTa-
HOBJIEHHOM TIOPSIJIKE.

2.4.2 Bmecrte ¢ pesie B SKCIIOPTHOM HCIIOJTHEHUH O TPEOOBAHHIO 3aKa3UMKa MOCTABIISIOTCS 3a-
MaCHbIE YaCTH JJIS MyCKO-HaJaJ04YHbIX padoT, coepikaHue KOMIUIEKTa KOTOPBIX MPUBEIEHO B TaOIH-
e 7.

Ta6J'II/II_Ia 7 — KOMIJIEKT 37IEMEHTOB I MYCKOHAJIaJOYHBIX pa60T

HanmenoBanmne O0603HaueHne Komnaectso, miT.
1. TnomubIii MOCT DB104 2
2. Mukpocxema KP140Y /11208 3
3. Tpansucrop KT819r 2
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3 TPAHCIHIOPTUPOBAHUE U XPAHEHHUE

3.1 TpancnopTupoBaHHE yIMAKOBAaHHBIX PEJIe MOXKET MPOU3BOIUTHCS JIIOOBIM BUJIOM 3aKPBITOTO
TPAHCIOPTA, MPEJOXPAHSIIONIMM UX OT BO3ACUCTBUS COJTHEYHON paguallii U aTMOC(EPHBIX OCAJAKOB U
MBI, C COOJIIOZICHUEM Mep MPEIOCTOPOKHOCTH MMPOTUB MEXaHUYECKHX BO3ICHCTBUI.

HuxHee 3HaueHne TemnepaTypbl OKpYXKaroLEero Bo3yxa IIpyu TPAaHCIIOPTUPOBAHUM U XPAaHEHUU

munyc 50°C.
3.2 YcnoBus TpaHCIIOPTUPOBAHUS M XpAaHEHHUs pejie pUBeIeHbI B Tabnuie 8.
Tabnuna 8
O0bo03HaueHKE YCIOBHUHA TPAaHCIIOPTHPOBAHUS Honyctumeie
B YaCTH BO3AEHCTBHSA OO6o3HaueHne CpOKH
B OCTaBOK MeXaHIUCCKIK Knnmatnaeckux YCIIOBUI COXPaHSEMOCTH
(baKTOpoB 10 (baxTopoB, TaKue KaK XpaHEeHUs 110 B YNIAKOBKE
FOCT 23216-78 YCIOBUS XpaHEHHUS I'OCT 15150-69| mnocraBiuKa,
o I'OCT 15150-69 TOJIbI
1 Jlnst Poccuu (kpome
palioHOB KpaiHEro
Ceepa 1 mpUpaBHEHHBIX JI 5(0X4) 1(J1) 2
K HUM MECTHOCTEH IO
I'OCT 15846-2002)
2 Jlns sxcnopra B
MaKpOKITHMATHIECKHE J1C 5(07K4) 107) 3
paiioHBI ¢ yMEpEHHBIM
KJIMMaTOM
3 Jlns skcnopra B
MaKpOKTHMATHIECKHE C 6(07K4) 30K3) 3
paiioHBI C TPOMUYECKUM
KJIMMaTOM
4 Nns Poccuu B paiioHbBI
Kpaitnero Cesepa u
MpUpaBHEHHBIE K HUM C 5(0X4) 2(C) 2
MECTHOCTH TI0
I'OCT 15846-2002

4 ®OPMYJIMPOBKA 3AKA3A

CrpykTypa ycIoBHOTO 0003HAUCHUS pelie TPUBECHA B MPIIIOKECHUN A

[Tpu hopmynupoBaHuu 3akaza HEOOXOIUMO yKa3aTh:

1) Tum pene,

2) MaKCHMAJIbHYIO YCTaBKY I10 TOKY cpa0OaThIBaHus,

3) o6o3HaveHue quana3oHa ycraBok no Bpemenu (mis PCT-40B, PCT-41B, PCT-42B),
4) o0o3HavYeHHEe TUIOB BBHIXOHBIX KOHTAaKTOB (M1t PCT-41B, PCT-42B),

5) BuI MPUCOCIMHEHUS BHEIIHUX MPOBOJAHUKOB (mepeaHee - 1, 3aaHee - 5);

6) kmumarnyeckoe ucnonHeHue (Y XJ14);

7) HeoOXOAMMOCTb NOCTABKU M KOJIMYECTBO KOMIUICKTOB 3allacHbIX yacTed (Ha SKCIopT).

[Tpumep 3anucu ycIoBHOTO 0003HAYCHUS:

PCT-42B-02-03-21-5-YXJI4 — nByx¢aznoe pese quana3oHoM ycTaBok 1o Toky 0,5...2 A, ¢ nuamnaso-
HoM BbIaepkek Bpemenu 0,05...3,15 ¢, c MTrHOBEHHBIMH KOHTaKTaMH 23 U 3aMEJJICHHBIMU KOHTAKTaMHU
131p, ¢ 3aAHUM TIPUCOSAMHEHHUEM, C KIIMMATUYECKUM ucnoaHeHnem Y XJI4.

MU3m. | ucm Monuck | [lama

N° dokymMeHma
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NPUJIOKEHUE A
(o0s13aTenBHOE)
CTpyKTypa yCI0BHOTO 0003HAYCHUS

Tabmuua A.1 Ctpykrypa ycnoBHOro obosnauenus pene toka cepuu PCT-40, PCT-42

PCT |-4X|- XX|- X|- YXJI4
Perne cratnueckoe Toka 1
[TopsiaxoBEIil HOMED 40 — ogHodazHoe pene 2
pa3paloTKu 42 — nByxdazHoe pene
O0o3HaueHne MaKCUMAaJIbHOM 0,6-06A; 10-10A; 100-100A
YCTaBKHU I10 TOKY: 02-2A; 20-20A; 200-200A 3
06-6A 60 - 60 A;

O0Oo3HaueHne BUJaa 1 crocoba NPUCOCAMHCHU BHCITHUX ITPOBOJHUKOB!

1 — mepeaHee MpUCOSIMHEHIE C BHHTOBBIMHU 32)KHMaMH; 4
5 — 3a/iHee MPUCOCANHECHUE C BHHTOBBIMH 32KUMaMU
O6o3Hauenue Buaa kauMmarnyeckoro ucnonuenus mo 'OCT 15150-69 5

Tabmuua A.2 CtpykTypa ycioBHOro obo3Hauenus pene Toka cepun PCT-40B

PCT |-40 |B|-XX-XX|-X|-¥XJI4

Perne cratnueckoe Toka 1
[opsinkoBBIil HOMEP pa3padOTKH 2
VicnonHenue ¢ BBIIEPKKOM BpEMEHH 3
O0o3HaueHne MaKCUMAaJIbHOM 06-06A; 10-10A; 100-100A
YCTaBKH 110 TOKY: 02-2A; 20-20A; 200-200A 4
06-6A 60 - 60 A;
O0o3HaueHne MaKCUMAaJIbHOM 03 -0,05-3,15 c; 12-0,2-12,6 ¢
YCTaBKH 10 BPEMEHHU: 06 -0,1-6,3 c; 25-0,4-25,2 ¢
OGo3HadYeHNE BUA U CII0CO0a MPUCOCAMHEHUS BHEIITHUX MPOBOJHUKOB:
1 — mepeaHee MpUCOSIMHEHIE C BHHTOBBIMHU 32)KHMaMHU; 6
5 — 3a/iHee MPUCOCAMHECHNE C BHHTOBBIMH 32KUMaMU
O06o3nauenne Byga kmuMaTrudeckoro ucnoiadenus mo I'OCT 15150-69 7

Tabmuua A.3 CtpykTypa ycinoBHOro obo3Hauenus pene toka cepun PCT-41B, PCT-42B
PCT |-4X|B |- XX|- XX |- XY|- X |- ¥XJI4

Perne craTuueckoe Toka 1
[TopsiaxoBEIil HOMED 41 — onHodazHoe pene 2
paspaboTKu 42 — nByx(azHoe perne

VconHnenue ¢ BBIIEPKKOH BpeMEHU 3

B3aameH uHb. N° [MHB. N° dydn.

[Modnucb u dama

O0o3HaueHne MaKCUMAaJIbHOM 06-06A; 10-10A; 100-100A

YCTaBKH 110 TOKY: 02-2A; 20-20A; 200-200A 4
06-6A 60 - 60 A;

O0o3HaueHne MaKCUMAaJIbHOM 03 -0,05-3,15 c; 12-0,2-12,6 ¢

YCTaBKH 10 BPEMEHHU! 06 -0,1-6,3 c; 25-0,4-25,2 ¢

0 1 2| 3 4 5
Her pene| 131p| 23 | 2p | Im | 1o* 6
— YCUJIEHHBIE KOHTAKThI

OO003HauCHME TUITA BBIXOTHBIX KOHTAKTOB!
X — pene «myck», Y — pene «cpad»

*

OGo3HadyeHNE BUA U CII0CO0a MPUCOCAMHECHUS BHEIITHUX MMPOBOJHUKOB:
1 — mepenHee MPUCOSIMHEHIE C BHHTOBBIMHU 32)KHMaMH; 7
5 — 3a/iHee MPUCOCANHECHNE C BHHTOBBIMU 32KUMaMU

O06o3nauenne Byja kmuMaTrudyeckoro ucnoiadenus mo I'OCT 15150-69 8
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TA — tpancopmarop Toka
VS1, VS2 — BeimpsimutenbHbie MOCTHIK — KoMIapaTop
R1 — 6annacTHbIi pe3ucTop
BII — 6ok nutaHus

B) PCT-41B

L.
2

KL1.2

o1

KL1.1) 53
5
KL].2E
7

KL2.1—02
4

KLZ.ZJ{: 6
8

[T — snexTpoHHBII IpeobpazoBarTeb

B — aneMeHT BbIIEpKKHA BpEMEHU

KL1, KL2 — BeIXOqHBIE perne

Pucynok B.1 — ®yHKIIMOHAIBHBIE CXEMBI PEJIE
(JUTst ICTIOJTHEHMH TIO BBIXOHBIM KOHTaKTaM 131p)
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MNPUJIOKEHME I
(obs13aTenBHOE)
CxeMmbl OAKIIIOUEHUS peTie

S 1 1 — T2
b 4 3 A
— 6 g s o~ ¢
8 8 7 8
10 10 9 10
‘ 12 : 12 1 s 12
14 1 13 1
‘ 16 ‘ 16 15 ! 16
a) PCT-40 6) PCT-40B B) PCT-41B

1 R 1 — |-

3 A 3 A

5 — 6 s Lo~ 6

7 8 7 8

9 10 9 10

11 - 12 1 S 12

13 1 13 1

15 I 16 15 IR 16

r) PCT-42 1) PCT-42B

Pucynok I'.1 —CxeMbl NOJKITIOYEHUS pene
(JUTst ICTIOJTHEHMH TI0 BBIXOHBIM KOHTaKTaM 131p)

o—1 9 10 o
1 12

[: 13 14 :]

o—— 15 16 ——o°

IlocnegoBaTenbHOE COSIUMHEHNE

[
[

10
12
13 14
15 16

B
]

HapannenLHoe COCAUMHCHHUC

Pucynok I'.2 —Cxema moAKII0YEeHUS TIepeMbIUeK
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