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BHUMAHMUE!

Lo usy4eHusi pykoeoOcmea perie He 8KItoYamkb.

HadexHocmb u 0onzoee4yHocme persie obecriequgaromcesi He MoJibKO Ka4ecmeoMm perie,
HO U npasursibHbiM cobmto0eHUeM pexxumMos U ycriogul aKcrislyamauyuu, rnosmomy cobrirodeHue
ecex mpebosaHul, U3IOXEHHbIX 8 HacmosiweM pykogodcmee 1o aKcrslyamauyuu, siernsiemcsi
obsi3amersibHbIM.

B ces3u ¢ cucmemamuyecku rnposodumbiMu pabomamu Mo co8epuieHcmaeo8aHUro
KOHCMPYKUUU U MexXHOs102uU U320moesieHUs1 803MOXHbI Hebosibuwue pacxox0eHusi Mexoy
pyKogoOcmeomM MO 3KCryamauyuu U rnocmaensieMbiM u30esiueM, He eusiwue Ha
napamempbl U30esiusi, Ha ycrio8uUsi €20 MOHMaxa U dKCryamauuu.

U30enue codepxxum 3reMeHmMbl MUKPOSIEKMPOHUKU, 03MOMy repcoHasn OOJIKeH
npoumu crieyuarsbHbIl UHCMpPYKmMa) U ammecmauyutro Ha rpaeo 8blIrnosiHeHuss pabom (c
ydyemomM HeobxoOumbix Mep 3awumbel om 8030elicmeusi cmamu4yecKo20 ariekmpuyecmea).

UHcmpykmax OormkeH rnposodumbscsi 8 coomeemcemaeuu ¢ OelcmeyrwuM 8 op2aHu3auyuu

MOJIOXKEHUEM.
HanmeHoBaHue
BEPCUN Pepakuus [ata
Bepcus Ne 0 OpurmnHanbHoe nsgaHue 25.11.10
Bepcus Ne 1 M3paHne ncnpaesneHHoe 1 JONOSIHEHHOEe 21.06.11
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1 ONMCAHNE N PABOTA PEJIE

1.1 HasHauyeHue pene

Pene npegHasHayeHbl Ang npuUMeHeHNsa B Lensax NnepemMeHHOro Toka penernHom 3alnTbl
N NpOTMBOaABapuUMHOW aBTOMaTMKM B KayecTBe OpraHa, pearnpylowlero Ha noBblleHnEe
HanpsbxeHus (HI14, HI16) n Ha noHwxkeHne HanpsixeHus (HI15, HIT7) B koHTponupyemon uenu.

Pene HJ111 npegHa3sHayeHbl ANS KOHTPONSA OOHOBPEMEHHOIO CHUXKEHUSI HaNpsXKeHUs B
TpexdgasHon uenn nepeMeHHOro Toka W BblJayn CUrHanoB C BPEMEHHOW 3adepXXKow rnpu
AOCTMXXEHUN BXOLHbIM HarnpshkeHWeM orpefesieHHoro, rnpeasapuTeribHO YCTaHOBNEHHOro
YPOBHS, B YCTPOMCTBAX aBTOMAaTUYECKOro BKITHOYEHUS pe3epBa CUCTEM aBTOMAaTUKM U 3aLLUTbI.

Pene wu3rotaBnuBaTCca B KIMMaATMYECKOM UCMNONHeHMUM Y kKaTeropum 3 Mo
FOCT 15150-69 Aons noctaBoK B paloOHbl C YMEPEHHbIM KIMMaToM W B UCNOMHeHun T
kateropun 3 FOCT 15150-69 ons NOCTaBOK HAa AKCMOPT B PanoHbl C TPOMUYECKMM KIMMaTOM.

Perne moryT akcnnyaTtMpoBaTbCs B CrieaytoLmnx YCrnoBUSX:

- 3aKkpbiTble HeoTannuMBaeMble TMOMELIEHNd, rae Temnepatypa W BRaXHOCTb
HecyLeCTBEeHHO OTNINYalTCA OT TeMnepaTypbl U BNAXXHOCTU OKPYXXatoLLero Bo3ayxa;

- aManasoH paboumx Temnepartyp oT MmHyc 40 go nntoc 55 °C npu BbICOTE MECTHOCTU
Ao 1000 m u ot munHyc 40 go 50 °C npm BbicoTe mecTHocTM o 2000 m Hag ypOBHEM MOPS;

- OTHOCUTENbHasi BNAaXXHOCTb OKpyxatowlero Bosgyxa — 0o 80 % npu Temnepartype
25°C (ucnonHeHne ¥Y3) n po 98 % npu Temnepatype 35 °C 6e3 kKoHaeHcauuu Bnaru
(ucnonHeHue T3);

- OKpyXawLlas cpefa HeB3pblBOOMNacHas, He coAepalas TOKONpoBoASALWEW Mbinu,
arpeccuBHbIX ra3oB 1 NapoB B KOHLIEHTpAUUAX, pa3pyLuarLwmnx U3onauuo n metanmnsl.

MexaHndeckne BHeLWHME BO3AencTByowme (akTopbl COOTBETCTBYHOT rpynne M7 no
rOCT 17516.1-90.

[Mpn aTOM pene yCcTon4ymBbl K BUOPALMOHHBIM Harpy3Kam:

- B AnanasoHe 4acTtoT oT 5 o 15 'y ¢ MakcumaribHbIM YCKOpeHneM 3g;

- B AgnanasoHe 4actoT oT 15 go 60 'y, ¢ makcumarnbHbIM YCKOPEHUEM 2(;

- B AgnanasoHe 4actoTt oT 60 go 100 'y ¢ makcMmanbHbIM ycKopeHnem 1g.

Pene gomkHbl BblAepXuBaTb MHOIOKpaTHblE yAapHble Harpyskn OnNUTEnNbHOCTBIO OT 2
Ao 20 Mc ¢ MakcumarbHbIM yCKOpeHnem 3g.

1.2 TexHn4yeckne xapakTepucTuKku

Pene oTHOCATCS K CTaTUYECKMM pesfie NnepeMeHHOro Toka 4Yactotbl 50 'y ¢ ANCKpeTHOW
YCTaHOBKOW HanpsXXeHnsi cpabaTbiBaHNSA NN OTNYCKAHUA U LLKANION C YNCIIOBLIMU OTMETKaMM.

Mo xapakTepy W3MEHEeHUs BXOAHOW BO3AEUCTBYIOWEN BeESIMYMHbI W HaNUyuio
onepaTMBHOrO HaNpPsXXeHUsa NUTaHUSA pasnnyaroT:

HJ14 - pene makcumanbHOro HanpsXeHusi C onepaTUBHLIM NMUTaHUEM,;

HJ15 - pene MMHUManNbHOroO HaNPAXeHUs ¢ onepaTUBHLIM NMUTAHUEM;

HJ16 - pene makcMmanbHOro HanpsXkeHnsa 6e3 onepaTtMBHOrO NUTaHUS;

HJ17 - pene MMHMManbHOro HanpsXXeHnss 6e3 onepaTMBHOIO NUTAHUS;

HJ111 - pene MMHMManbHOro TpexdasHoro HanpsikeHnsa 6e3 onepaTnBHOrO NUTAHUA.

Anarpammbl paboTbl pene npueeaeHbl Ha pucyHke 1.
OcHoBHbIE NapameTpbl pene npueeneHbl B Tabnuvue 1.
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Un - HanmpspKeHUe OTEpaTvBHOIO IMATAHMS,

Uk - KOHTPOJIMPYEMOE HAITPSHKCHUE,

P - perymipyemblii ypOBEHb HAIPSLKCHUS CPaOaThIBAHKS
WJIH OTITYCKAHMS,

K3 -3aMbIKarOIMI KOHTAKT;,

Kp -pa3MbIKaroIyii KOHTaKT;

KpM-pa3MBIKArOLLIMI KOHTAKT MTHOBEHHOI'O JICHCTBUS;

C -cBeTOmMON,

a) - H'4; 6) - HJIS; B) - HJI6, HJI7; r) - HJI11

PucyHok 1 — lnarpammel paboThbl pene

Pene HI4, HIN5 nmetoT onepaTtmBHOe HanpshkeHne nutaHna 220 B NOCTOAHHOrO mnu
nepeMeHHoro Toka 4actoTtbl 50 Iy ¢ gonycTumMbIMKM OTKIIOHeHUAMU oT 175 oo 245 B u
noTpebnsemMon MowHoCTbio He 6onee 5 BA.

CpefHasa oCHOBHas NOrpeLHoCTb B NoB0KM Touke LWwKasnbl C LMpPOBbIMA OTMETKAMU He
npesbiWaeT 5 % OT ycTaBku.

Pasbpoc He npeBbiwaeT 1,5 % OT ycTaBku.

CpefHasa ocHOBHasi MOrpeLUHOCTb K KOHLY CpoKa Cry0Obl UM XpaHeHWst He NnpeBblllaeT
10 % ot ycTaBku.

[MorpewHoCTb OT N3MEHEHNSA ONEPATUBHOIO HaNPsPKEHUS NUTaHUSA B YKa3aHHOM Bbille
AnanasoHe He MpeBbILaeT:

- OT ycTaBku — 2 %;

- OT Bo3gencTBus Bnarn — 5 %;

- oT Bo3gencTBus TemnepaTtypbl — 0,1 % Ha 1 °C.

Pene He p[omkHbl faBaTb fOXHbIX cpabaTbiBaHMK (3aMblKaHWe 3aMblKatoLLero
KOHTaKTa) npuv OTKMOYEHUM OnepaTMBHOMO nuUTaHMa Ha Bpems Ao 50 wmc, ecnu
KOHTpONMpyemoe HanpsiKeHne oTnndaeTcs oT yctaBku 6onee yem Ha 20 %.

[Mpn OTCYTCTBUMN BHELUHNX TOMYKOB M BUBpauunn B pene He JOSMKHO ObITh:

- paspbiBa LEenn 3aMblKaloLnX KOHTAKTOB Npy HanpskeHun, Gonblie unum pasHoMm 1,1
HanpshkeHusi cpabaTtbliBaHNS;

- pa3MblkaHMs pas3MbIKaOLWMX KOHTAKTOB MPU HanpskeHun, MeHbluie mnm pasHom 0,9
HanpsbkeHnst cpabaTtbiBaHUS.

Bpemsi 3ambikaHns 3amblkatoLero koHtakra pene HI14 n HI6:

- MPU U3MEHEHUMN KOHTpONMpyemoro HanpskeHms oT 0 go 1,2 Hanps»KeHUs yCTaBKU He
npesbiwaeT 0,05 c;




- Npu n3MeHeHun HanpskeHus oT 0 Oo ABYKpPATHOro HanpsXXeHUs YCTaBKM He
npesbiwaeT 0,04 c.

Bpemsa pasmbikaHna 3amblkalowero koHtakta pene HIT7 wn Bpema 3amMblkaHuA
3aMblkaroLero koHTakta pene HIIS npn nameHeHun KOHTponupyemoro HanpsikeHust ot 1,1 go
0,8 HanpsxeHus yctaBku — He 6ornee 0,1 c.

Pene HI4 - HIT7 meloT ogvH 3aMblKaloWmnM 1 OOMH pa3MblKatoLLMn KOHTaKTbI;
pene HIM11 - 2 nepekrnoyaroLmMx KOHTaKTa.

KoHTakTbl koMMyTUpytoT Tokn oT 0,02 go 2,00 A npu HanpsbkeHun ot 24 go 250 B n
MOLLHOCTW:

- B Llenu NOCTOSAHHOro Toka - He 6onee 60 BT npu 1 < 0,005 ¢ 1 He 6onee 30 BT npwn
1t =0,02 c;

- B Uenn nepemMeHHoro Toka - He 6onee 300 BA npu koadduUMEHTE MOLLHOCTU
cos ¢ > 0,5.

[nnTenbHO AONYCTUMbIN TOK KOHTaKTOB - 4 A.

MexaHunyeckasi M3HOCOCTOMKOCTb pernie AgorkHa ObiTb He mMeHee 100 000 uwmknos,
KoMmyTaumoHHast — He MeHee 20 000 unknos.

Tabnuua 1 — OCHOBHbIE TEXHNYECKNE XapaKTEPUCTUKN
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N3onsums pene BblaepxuBaeT B TedeHve 1 MuH 6e3 npobos un nepekpbITUS
ucneltatensHoe HanpsxeHne 2000 B nepemeHHoro Toka 4vactotbl 50 U, npunoxeHHoe
MexXxay TOKOBeAyLUMMW 3MEKTPUYECKN HECBA3AHHLIMU YacTAMU pere, a Takke Mexgy HAMU U
MeTanMyeckMMmn 4YactsMm Kopryca perne.

ConpoTuBrneHve usonAuMM pene Mexay He3aBUCUMbIMUA TOKOBEOYLUMMU LensMm
JOJIDKHO ObITb HE MEHee:

50 MOwM — B XONOAHOM COCTOSIHUM B HOPMasibHbIX KITIMMaTUYECKUX YCIOBUSX;

10 MOM — B HarpeToM COCTOSIHUM NPU BEPXHEM 3HAYEHUU TeMrepaTypbl OKpyXaroLlen
cpeabl;

1,5 MOM — B ycnoBusax Bo34enCTBUA BEPXHEro 3Ha4YeHUs1 OTHOCUTESTbHOMW BIIaXKHOCTM.

Pene gomxkHbl ObiTb YCTOMYMBBI K BO3AEWCTBUIO BbICOKOYACTOTHOrO UCMNbITATENBbHOMO
HanpskeHust npeacrtasngawowero cobon satyxatowme konebanums yactoton (1,0+0,1) My,
MoOynb orubawolen KoTopbiX ymeHblwaetca Ha 50 % OTHOCUTENbHO MaKCMManbHOro
3HayeHus nocrie 3-6 nepnoaos.

YacTtota MOBTOPEHWA WMNYNbCOB  BbICOKOYACTOTHOro curHana (400+40) [Iwu.
BHyTpeHHee conpoTuBNEeHWe WUCTOYHMKA BbiCOKOYacToTHOro curHana (200+20) Owm.
[MpogormxkntenbHOCTb UcnbiTaHna (2,0-2,2) c.

Hanbonbllee 3HayYeHWe HanpsiKeHUst BbICOKOYACTOTHOrO MMMNynbca Mpy NpoaoSibHOWM
CXeme MNOAKMIYEHNsT UCTOYHMKA K ucrnbiTbiBaeMomy perne (2,50+0,25) kB, npu nonepeyvHon
cxeme Bkno4veHus - (1,0+0,1) kB.

TpeboBaHust N0 HAQEXHOCTH:

- cpegHasa HapaboTka OO OTKasa, onpegensemasi BpemeHem npebbiBaHus pene noj
HanpskeHuewM, - He meHee 25000 y;

- ycTaHoBMneHHasa 6e3oTka3Haa HapaboTka coctaBndaeT He MeHee 10000 ymknos BO.

- cpegHun cpok cnyxobbl pene 12 ner.

1.3 KOHCTPYKTNBHOE BbIMNOMHEHNE

Pene BbINOMHEHbI B €OWHOM KOHCTPYKTMBHOM WCMOMHEHUW AN BbICTynaroLwero
MOHTaxa C nepegHuUM MNpucoeauHeHnem NpoBOAOB MO BUHT U C 3a4HUM MNpUCOeANHEHNEM
NPOBOAOB MOA BMHT. BCce aneMeHTbl CxeMbl CMOHTMPOBaHbI B 06LLEM KOpnyce, COCTOSALWEM U3
KNeMMHOW KOSOAKM (LOKOMS) M KOXyXa.

Ha uokone ycrtaHoBneH TpaHcdopmaTtop HanpsxeHus (HN4, HJ1S) n kpoHwTenHsl,
cnyxawue Ons KpenreHus nraTtbl ne4YaTHoOro MOHTaxa W nuueBon naHenu. Ha nuuesom
naHernu ycTaHoBMeHbl NepeknioYaTen ycTaBok HanpskeHust cpabaTbiBaHUS.

BepxHuin nepekntoyatens umeet 10 cTtyneHen, kaxgasa ua kotopblx pasHa 0,1 ycTaBku
MUHMMArbHOIO HarnpsikeHUsi COOTBETCTBYIOLLEro [uanas3oHa, a HWKHUW repekrniovarterns,
nmes 10 ctyneHen, No3BonseT BbICTABNATb NMPOMEXYTOUHbIE 3HAYeHUs ¢ auckpeTHocTbo 0,01
OT MUHUMasbHOW YCTaBKW.

abapuTHble, YCTAHOBOYHbIE 1 MPUCOEANHUTENBbHBLIE Pa3Mepbl NPUBEAEHbI HA PUCYHKE 2.
CTteneHb 3awmnTbl pene:

- obonou4kon — IP40;

- KOHTaKTHbIX BbIBOAOB — IP10.

Macca pene — He 6onee 0,8 kr.
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PucyHok 3 — CxeMmbl NoaknoyeHus pene

Ona pa6otbl pene HI4, HJI5 Heobxoaumo onepaTuMBHOE HaMpsbkeHWe NUTaHusA
nepemeHHoro Toka 100 nnu 220 B vactotbl 50 'y vnn HanpsXeHne nNUTaHus NOCTOAHHOrO
Toka 110 nnun 220 B.

Mpn nopgave onepaTVBHOrO HanpskeHUss NuTaHua Ha BbiBoAbl 1-11 pene HI4
(pncyHok 3a) BbIxogHoe perne 06ecToveHo, U ero KOHTakTbl (BbiBOAbl 7-8, 9-10) HaxoasTcs B
NCXOOHOM COCTOSIHUM.

[Mpy NOBLILLEHUN KOHTPONUPYEMOro HanpsXXeHUs 00 YPOBHS YCTaBKU BbIXOOQHOE pere
cpabaTtbiBaeT 1 nepeknodaeT KOHTakTbl. [1py CHUXKEHMUM KOHTPONUPYEMOIrO HANPSKEHUS HIDKE
YPOBHA YCTaBKM Ha BenuynHy KoadduumMeHTa BO3BpaTa BbIXOOHOE pere BO3BpallaeTcs B
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NCXOAHOE COCTOSIHME.

Mpn nopade onepaTMBHOrO HanpsikeHuss nutaHua Ha perne HIIS (pucyHok 3a)
BbIXOAHOE pernie cpabaTtbiBaeT, a Mo Mepe YBENUYEHUS KOHTPONMMPYEMOro HanpsXeHus —
oTnyckaeT. [1py CHMXEHUN KOHTPONMPYEMOrO Hanps>KeHWs [0 YPOBHA YCTaBKW BbIXOLHOE
pene cHoBa cpabaTtbiBaerT.

KoHTponupyemoe HanpsbkeHne nepemeHHoro Toka B pene HI14, HIS nogaetcs yepes
pasgenutenbHbln TpaHcOpMaTop HanpsiKeHusi, npeaHasHa4yeHHbl AN rarnbBaHUYEeCKOn
pas3BA3KM U3MEPUTENbHOW Lenn OT LUenu OnepaTUBHOrO HamnpsiKeHUs MUTaHus, a Takxke
TpaHccopMauum BXOAHOrO CuUrHana [[O YPOBHS, YAOOHOro Onsi CpaBHEHWA C OMOPHbIM
Hanps>KeHeM Ha CXxeMe CpaBHEHUS.

[na ycTaHOBKM ONOPHOro HanpsiXXeHus, C NOMOLLbIO KOTOPOro 3aZlaeTcs ycTaBka pene,
npesycMOTpeHb! [iBa nepeknoyvaTens yCTaBoK, OCU KOTOPbIX BbiBeAEeHbl HA NepeaHIor naHernb
«nog wnuu». [lpy pgoctatoyHoOM amnnuTyge W ONUTeNbHOCTM  BXOOHOrO  CuUrHana
obecneumBaeTcsa cpabaTbiBaHWE BbIXOQHOIO 3NEKTPOMArHUTHOrO perie N nepeknovyeHme ero
KOHTaKTOB.

Pene HI16 n HI17 He umeloT onepaTmMBHOrO HanpsXXeHus nutaHus. KoHTponupyemoe
HanpskeHue Ans HAX ABNAeTCs OAHOBPEMEHHO U HanpsbKeHNeM rnuTaHus.

Mpn nopaye KoHTponupyemoro HanpsxeHus Ha pene HI16 (pucyHok 36) BbixogHoe
perne octaeTcs OTKMYEHHbIM. [1py NOBbILEHUN HANPSXXEeHUS [0 YPOBHS YCTaBKM BbIXOOHOE
pene cpabaTtbiBaeT, a Mpu CHWXEHUUN HANPSHKEHUS HUXKE YPOBHS YCTaBKM Ha BENUYUHY
KoadppmLmeHTa Bo3BpaTa BbIXOQHOE pene oTnyckaer.

Pa6boTa pene HN7 ( pucyHok 36 ) aHanornyHa pabote pene HJ16. OTnnyme coctouT B
TOM, 4YTO YCTaHOBIEeHHad Mo wWkane yctaBka B pene HJI6 cooTBeTCTBYyeT HanpsiKeHuto
cpabaTtbiBaHWNA BbIXO4HOIO pene, a B pene HI7 — Hanps)XeHuto oTnyckaHus.

Mpn nogaye Ha pene HI111 (pucyHok 3B) TpexdasHoro HanpsHXeHns
(ebiBOAbI 1-2-11), BenuumHon, Ha 10 % npeBbllwaoWen HanpsXKeHue ycTaBku, cpabaTbiBaeT
pere MrHOBEHHOro AeNCTBUSA U Nepeksito4aeT CBOU KOHTaKTbI.

[Mpn OOHOBPEMEHHOM CHUXEHUU HanpsXXeHUs BO BCeX Tpex asax HuXe YpOBHS
YyCTaBKW pene MrHOBEHHOro AeWCTBUS OTMYCKaeT, N HAaYMHAETCHA OTCYET BbIAEPXKKN BPEMEHMU
BTOpPOro perie.

Mo OKOHYaHWM BLIOEPXKM BPEMEHW, HE3ABMCUMO OT TOrO, OCTarioCb HarpsiKeHWe Huxe
YCTaBKW UM OTKIMKOYUIIOCH MOSHOCTBLIO, 3aMbIKatoTCA KOHTaKTbl BTOPOro pene Ha spems 0,5-0,8 c.

2 TEXHUYECKOE OBCIJTYXUBAHUE

MoHTax, TexHudeckoe OOBCnyxuBaHMe UK IKCNnyaTauumo pene paspellaetcs
OCYLLECTBNATb NiMuam, npoweawmm cneunanbHyio noarotToBKy, MMEKLWMM aTTectaumio Ha
npaBo BbINOSIHEHMSI paboT B 3NEKTPOYCTaHOBKaX N 03HAKOMMUBLLMMCSA C JaHHbIM P3.

TexHnyeckoe obcnyxunBaHve pene [OMKHO NPOU3BOAUTBCA B COOTBETCTBUMM C
«lMpaBunamn akcnnyatauum YCTPOUCTB 3MEKTPOYCTaHOBOK», «[lpaBunamm TexHUYEeCKOn
aKcnnyaTaumm areKTpUYeCcKUxX CTaHUNN 1 ceTen» n HactToswmm P3.

Pene BbinyckaloTCA MNOMHOCTBIO OTPErynMpoBaHHbIMM M He TpebyloT npoBeneHus
AOMNOMNHUTENbBHbLIX HAaCTPOeK Npu akcnnyaTtauun. lNMpu akcnnyaTauum pene B COOTBETCTBUM C
TEXHUYECKUMU YCMNOBUSIMA M HACTOSALLMM PYKOBOACTBOM B TeYEHME cpoka Cryxbbl, B TOM
4yucne npu HenpepbiBHON paboTe, NpoBeAeHNE perfnaMeHTHbIX paboT He TpebyeTcs.

MNepepn ycTaHoBKOM pene Ha 06bekT, a Takke nocne ANMTENbHOro XpaHeH!si B COCTaBe
annapaTtypbl peKkOMeHAyeTCs NpoBepUTb ero YHKUMOHMPOBAHUE Ha yCTaBKax, Ha KOTOPbIX
npegnonaraeTcsa npumeHaTs pene. Npu atom pene HI4 v HII5 cnepyet npoBeputb npu
KpamHNX 3HAYEHMAX HaNPSXKEHNSA NUTaHKUS.

Paboune ycTaBkM BbICTABNATCA cnegylowum obpa3oMm. Heobxoammo  CHATb
NPO3payHyLo KPbILLKY C pene, Ansa Yero BCTaBUTb OTBEPTKY B Ma3 MeXAY KOXYXOM WU KPbILLIKOM
1 0cBOBOAMUTL 3aLLENKY.

C nomoubo OTBEPTKM MEpPeBECTU MepekrnovaTens B MOMoXeHne, COOTBETCTBYHOLLEee
Tpebyemon ycTaBke, U 3aKpbiTb Pere KPbILLKOW.




lMopsiaok NpoBepkM pene Ha paboudnx ycTaBkax:

- cobpaTb cxeMy AN NpoBepku paboyen yCTaBkuM pene, Ans 3TOro NOOKMOYUTb K
BbIXo4y aBTOTpaHcdopmaTtopa pene (3 1 6 KiemMmsbl );

- B COOTBETCTBMM CO CXEMOW [MOAKMoYeHus pene (pucyHok 3) rnoaatb
COOTBETCTBYHOLLEE ONnepaTMBHOE HaNpPsXKeHe NUTaHus;

- NNaBHO yBenuMyMBasi aBTOTPaHCHOPMaTOPOM UM PEOCTaTOM BXOAHOE HanpsiKeHue,
pobutbca cpabatbiBaHus pene. CHwxas BXogHOe HanpsbkeHue, ybeauTbcs, 4TO pene
BO3BpalLlaeTcs B UICXO4HOE COCTOSHUE.

Mpn HeobxogMmocTM NOMOMPOBaHMS  YCTAHOBUTb  MACTMYHYHO nNNomMOy Ha
cnevmnanbHon BbIGopke “ o 7 KPbILLIKA

Pene HanpsokeHMs He 4BMASOTCA W3MepUTENbHbIMKM Npubopamu, no3ToMy AN
YCTAHOBKM W KOHTPOMS TOYHbIX MapaMeTpoB HanpshkeHus cnefyet NpUMEHATb BOSNbTMETPbI
HeobxoAMMOoro Knacca TO4YHOCTH.

Mpn 3TOM MO BepxHEW LiKane ycTaHaBnuBaeTca Onuxanwas MeHbliasi yCTaBka, a
nepeknoyaTenem HWKHeN gekagbl noactpamBaeTca HeobxoauMbl YpoBeHb cpabaTbiBaHuWs
pene.

Ecnn TouyHOCTb cpabaTbiBaHWsA pene BnMSET Ha pesynbTatbl paboTbl ob6bekTa, TO
nepen YyCTaHOBKOM pene, a Takke B Mpouecce aKcnnyatauuM oauH pa3 B Tpu roga
uenecoobpasHo NpPoBepUTb TOYHOCTb cpabaTbiBaHWUS pene, Ang 4Yyero Heob6xogMmo, NnaBHO
N3MEHAS BXOOHOE HanpshkeHue, 3aduKCcMpoBaTb BESIMYUHY HanpsKeHus cpabaTbiBaHus U
OTNyCKaHus pene.

Ecnn HanpsbkeHne, nonyvyeHHoe B pes3ynbTaTe 3amMepa, He COOTBETCTBYeT
Heobxoanmomy Ansa o6beKkTa, HYXXKHO N3MEHUTb YCTaBKY M MPOBECTU NOBTOPHYIO MPOBEPKY.

Bbi6op Heobxoammoro ananasoHa pene HI4 n HI15 ocylwecTBnsieTcs nytem ycTaHOBKU
nepeknoyaTenss B HY)XXHOE MNOSIOKEHMEe W nojadven KOHTPOSIMPYEMOro HanpsKeHus Ha
onpeeneHHble BbIBOAbI pene (pUCcyHok 3a).

Mpn nNpaBunbHON 3KkcnnyaTauuun pene obecnevmBaeT HOpMasnbHyt0 paboTy B TedeHue
BCEro cpoka cnyxbbl. B cnyyae Bbixoga perne n3 cTposi B Nepuod rapaHTUMHOIO Cpoka OHO
AOIMKHO OblTb CHATO C O6bekTa, 3aMeHEeHO WCMNpaBHbIM W OTMPaBMEHO ANA PeMOHTa
N3roTOBUTEMO BMECTE C 3arnOfIHEHHOM 3TUKETKON COOTBETCTBYIOLLLErO UCNONHEHNS pene.

[Mpun BbIXOOE penie u3 CTposA Nocre rapaHTUNHOrO CpoKa AOMycKaeTcs nNpoBedeHue ero
peMoHTa noTpebutenem npu HanuMuuu y notpedbuTenss cooTBETCTBYHLWEro obopynoBaHus u
cneumanncTos.

[Mocne npoBeAeHUst PEMOHTHbIX paboT HEOBXOAMMO NPOBEPUTD:

1) oTcyTcTBME 06pLIBOB NPOBOAOB M MPaBUIBHOCTb MOHTaXa;

2) 3aTaXKKy M MKCauUIo BCEX BUHTOBbBIX COEOUHEHWI;

3) YHKUMOHMPOBaHME perie Ha MakCMManbHOM U MWHMMAaNbHOW ycTaBkax (4ns pene
HIN4, HN5 — npu KpaHWUX 3HAYEHUAX HANPSXKEHUSI NUTaHNUS);

4) coOTBETCTBUE HaNpPsXKeHMs1 cpabaTbiBaHUA (OTMNYCKaHMs) yCTaBke B paboyvem
AnanasoHe.

Mepbl 6e3onacHocTH

MoHTax u obcnyxmnBaHue pene A0MKHbI MPOM3BOAUTLCA B 00ECTOHYEHHOM COCTOSHUN.

3anpewaeTca CHUMaTb KOXYX C perne, Haxoasilwerocs B paborTe.

Pene He numeeT pasgenntenbHOro TpaHcdopmaTopa no Lenu nuTaHus, no3TomMy Ha
nnaTe perie n ero NPOBOAAX MOXET OKa3aTbCA HaNpPsXKeHWe, onacHoe ANs XU3HW.

[enctBus B aKCTpeMarnbHbIX YCITOBUSX

[Mpn nosiBneHnn Npu3HaKkoB HEUCMPABHOCTU UNK Neperpesa pene (peskuin 3anax, AbiM 1
T.Nn.), Heo6xoaNMO:

— obecTounTb pene;

— BbISICHUTb NPUYUHbI HENCNPABHOCTMU;

— YCTPaHUTb HENCNPABHOCTb.

10




3 PASMELUEHMUE N MOHTAX

Pene noctaBnsoTCca M3rotoBUTENEM B UCMONMHEHUN ANSA BbICTYNaLWEro MoHTaxa Ha
NNOCKOCTbL C MNepegHuM  rnpucoeauHeHnem nposodoB. KpenneHue pene  MOXeT
ocyLlecTBNATLCHA BUHTaMn M4 cnepegu no guaroHanu (ycTtaHOBOYHble pasmepbl 125 u 60)
nnu c3agm (yCTaHOBOYHbIV pa3mep no BepTukanu 125).

BHeluHVe npoBoada noABOAATCS cripaBa, BCTABMAKTCH B OTBEPCTME MEXAY LIOKONeM u
KNEeMMHOW KPbILIKOW NoA NPUXMMHYIO Wanby 1 NpuxXnuMaroTCa BUHTOM.

Mpu 3agHeM npucoeanHeHUM NPOBOAOB perne yCTaHaBNMBaEeTCHA Ha OTBEPCTUE NaHenu
(pncyHok 26) u kpenutcs BuHTamm M4. [1na 3agHero npucoeguHeHus npoBogos Heobxoanmo
CHATb KPbILWKMA C KNEMM WU MepecTaBUTb BUHTbI C Wanbamu Ha OpYryld CTOPOHY KIEeMMHOW
konoaku. llocne nepecTtaHOBKM BWHTOB C OOHOW WM [APYrorM CTOPOHbI KNEMMHOW KOMOOKW
YCTAHOBUTb KpbIWKN. [Na CHATUS KpbIWKM ee Heobxoaumo npwxkaTb NpoTvMB 4-o1 un 9-om
KNeMm 1 COBUHYTb BNpaso.

KoHTakTHble BbIBOAbI pene obecneynBatoT NpucoeavHeHne OAHOro Unv ABYX MeOHbIX
nnn antoMMHUEBLIX NpoBoaoB ceveHnem ot 0,5 o 2,5 MM,

MNpu ycTaHOBKe pene OOMMKHO ObiTh 3aluLLEeHo OT nonagaHusa BoAdbl, Macna, aMynbcum
N COMHEYHOM paguauun, a Takke JoImkHa BbiTb UCKNIOYEHa BO3MOXHOCTb Nogorpesa Kopnyca
pene oo Temnepartypbl 6onee 55 °C.

Pabouee nonoxeHne pene B NPOCTPaHCTBE NPOU3BOSILHOE.

4 KOMMJNEKTHOCTb

B komMnnekT noctaBkn BXOAUT:

S 1= 11 1wt
C 1 11 1(Y 1= T 1 wr.;
- PYKOBOLCTBO MO SKCIIIYATALMMY ..eeenneteeneete et et e te e et et e e eae e eeaaeenens 1-3 wr.

Ha NapTuio perne, oTNpaBnsieMylo B OAMH agpec unm B He00XoaNUMbIX KONMYeCcTBax, ecnu ata
nocrtaBka Oblfla OroBOpeHa B 3aKase.

5 XPAHEHUE U TPAHCNOPTUPOBAHUE

Pene B ynakoBke W3roToBUTENS [OOSDKHbI XPaHWUTbCA B OTanNnMBaembIX U
BEHTUNMPYEMbIX XpaHunuwax npu temnepatype ot 5 oo 40 °C n OTHOCUTENBHOW BNAXXHOCTU
He 6onee 80 % npu OTCYTCTBMM B BO3A4yxe MapoB, BPEOHO AEUCTBYIOLIMX HA MaTepuarnbl U
YyNakoBKy pene.

Pene B TpaHCNOPTHOW Tape W3roTOBUTENA MOXHO TPaHCMOPTUPOBATbL KPbITbIM
XEene3HOOOPOXHbIM NN BO3QYLUHbIM TPaHCMOPTOM ©0e3 OorpaHvyYeHns pacCTosHUS WUNnn
aBTOMOOUIBbHBIM TPAHCMOPTOM MO Aoporam ¢ acdanbToBbiM UM BETOHHBIM MOKPbLITUEM Ha
pacctosiHme 0o 200 kM, no BynbbKHBIM U FPYHTOBBLIM JOporamMm — Ha pacctosiHue o 50 km co
ckopocTbio 40 KM/4 ¢ 06LLMM YMCIOM neperpysok He 6ornee AByX.

Pene ncnonHeHns T3 gonyckatoT TpaHCNOPTUPOBKY MOPCKUM TPaAHCMOPTOM.

Mpn TpaHcnopTUMpoOBaHWM perne, BMOHTUPOBaHHbLIX B annapaTtypy, uWnuM nocne
nepeynakoBkn notpebutens obsizaH obecneynTb 3alMTy penie OT BO3AENCTBUSA BHELUHUX
MEXaHMYECKMX WU KIMMaTUYECKUX (PakTOpOB, €CrM OHW MpeBbIalT HOPMbl AN pexuma
aKcnnyataumu pene.

[onyckaeTcs HWXKHee 3HadeHMe TemnepaTypbl OKpyXarwllero Bo3gyxa npu
TPaHCNOPTMPOBAHUM N XpPaHEeHUM - MnHyc 50 °C.

6 TAPAHTUN U3TOTOBUTENA

N3roToBuTenb rapaHTMpyeT COOTBETCTBME pere TpeboBaHUAM TEXHUYECKUX YCIOBWUWA
TY VY3.11-14309600-061-98 npu cobnogeHun noTpebuteneMm ycrnoBuUW 3SKcnnyatauuu,
TPaAHCNOPTMPOBAHUA U XPaHEHUS, YCTaHOBIMEHHbIX B TEXHUYECKMX YCMOBUSAX U HaCTOSLLEM
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PYKOBOACTBE MO 3KCMyaTtaunu.

[[@paHTUWHBLIN CPOK XpaHeHus — 3,5 roga M ucdHUCNAeTcs C AdaTbl OTIPy3Ku perne
notpedurento.

[[apaHTUWHBLIN CPOK 3KcrnnyaTaumm — 2,5 roga co OHS BBOAA pene B 9Kchnnyatauuio B
npegenax rapaHTUMHOIO CPOKa XpaHeHUs.

7 CBEOEHUA OB YTUITU3SALUUN

Nocne OKOHYaHWs YCTaHOBMEHHOIO CpoKa CryxObl pene noanexaT OeMOHTaxy W
yTunusauuun. lemoHTax nponssognTb B 06€CTOMEHHOM COCTOSHUKN. UHBIX cneumanbHbIX Mep
6e3onacHOCTH, a Takke crneumarnbHbIX MPUCNOCOBNEHUN U UHCTPYMEHTOB NPU OEMOHTaxXe U
yTunusauun He TpebyeTcs.

OCHOBHbIM METOAOM yTUnM3auuu aensetca pasbopka pene.

MNpn pasbopke LenecoobpasHo pa3genntb MaTepuansl No rpynnam. M3 coctaea pene
noanexar yTunusauuu nractMacca, YepHble U LUBeTHble MeTannbl. YepHble MeTannbl npu
yTunmM3auumn HeobxoaumMo pasgenatb Ha CTanib KOHCTPYKLUMOHHYK U 9MEeKTPOTEXHUYECKYHo, a
LUBETHble MeTanfbl — Ha Mefb W CnnaBbl HA ME4HON OCHOBE.

8 ®OPMYIJIMPOBAHUE 3AKA3A

Mpun dbopmynupoBaHMn 3aka3a He0H6X04MMO yKa3biBaTb:

- HAUMEHOBaHWe U TUN perne;

- KNMaTU4EeCKOE UCMNOSNHEHWE U KaTEeropuio pasmeLLieHus;

- HOMUHarbHOE HanpskeHue N 4acToTy onepaTtusHoro nutanusa (ana Hi4, HI15);
- AnanasoH yCTaBOK HanpsiKeHUs;

- AnanasoH yCTaBOK Mo BpemeHu (Tonbko ana HI111);

- HOMep TEXHUYECKMX YCNOBUH;

- He06XO0OMMOCTb NOCTaBKMN N KONNYECTBO 3Kk3emMnnapos P3.

Mpumep 3anucn ob6o3HaveHusa pene HI4 npu ero 3akase n B JOKyMeHTaLMKM OpYyroro
n3penus:

«Pene HanpsixxeHua HI4 Y3, 400 B, 50 'y, TY ¥3.11-14309600-061-98».

Mpumep 3anucn obo3HaveHus pene HIT11 npu ero 3akase n B AOKyMEHTaUUN OpYyroro
n3penus:

«Pene HanpshxeHua HI111 Y3, 380 B, 50 'u, 1-10 ¢, TY ¥3.11-14309600-061-98».
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