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PykoBoacTBO MO 3KCMAyaTauMM  PacnpoCTpaHAeTCA Ha  BbIKAOYaTeNnu
aBTOMaTUyecKme nepemeHHoro Toka PRO.KVANT TM.

B cBA3W C NOCTOAHHOW PaboTOW NO COBEPLUEHCTBOBAHMIO BbIK/OYATENEW B UX
KOHCTPYKLMIO MOTYT BbITb BHECEHbI HE3HAUUTENbHbIE U3MEHEHUSA, HE OTPAXKEHHbIe
B HACTOALLLEM M3JaHUN.

1 HasHaueHue

BbikntouaTenu npeaHasHayveHbl 414 NPOBEeAEHNA TOKA B HOPMabHOM PEXUME,
0OnepaTUBHbIX BKAOUEHWIA M OTKNIOUEHWI (L0 6 pa3 B CYTKM) M OTKNHOYEHMSA TOKA Npu
KOPOTKMX 3aMbIKaHUAX, Neperpyskax U HegomnyCTUMbIX CHUMKEHUAX HANPAXKEHUA U
paccumTaHbl  ANA  3KCAAyaTauuu B 3/1IEKTPOYCTAHOBKAX Ha HOMWHasbHOe
HanpsxeHue go 690 B nepemeHHoro Toka yactotor 50 uam 60 lu,.

BbIKNtouaTeNn HoOpMaibHO PaboTaloT B CNEAYHOLWMX YCNOBUAX:

BbICOTA Haj ypoBHem mopsa He 6onee 2000 m; fONYCKaeTcsA 3KCNayaTauma npm
BblCOTe Haz ypoBHeM mops 0 5000 m co CHUXKeHneM NapameTpoB B COOTBETCTBUMU
cTabnuuen 1;

Tabanua 1 — 3aBUCUMOCTb NAaPaMETPOB BbIK/tOYaTeNen OT BbICOTbl PasMeLl,eHus

BbicoTa A0 2000m | 3000 m | 4000 m | 5000 m
HomuHanbHbI1 TOK In 0,94In | 0,85In | 0,831In

TemnepaTypa OKpyKatowero Bosgyxa — oT muHyc 25 °C go natoc 40 °C;
[OMYCKaeTcA 3KcnayaTaums npu Temnepatype Ao natoc 60 °C cOo CHUMKeHMem
HOMWHA/IbHOTO TOKA COrIaCHO MPUIOXKEHWUIO A;

OTHOCKTE/IbHaA BNaXHOCTb — He 6osiee 50 % npu Temnepatype natoc 40 °C; He
60s1ee 90 % npu Temnepatype natoc 25 °C, C y4eTOM KOHAEHCAUMKN Ha NOBEPXHOCTH
NPOAYKTa U3-32 U3MEHEHUI TemnepaTypbl;

OKpY»Kalollas cpesa - He B3pbIBOOMACHasA, He cofeprKallas nblau (B TOM yucne
TOKOMPOBOAALLEN) B  KO/MMYECTBe, Hapywawwem paboTy BblKAOYaTENEN,
arpeccuBHbIX Fa30B M MAPOB B KOHLEHTPAUMAX, paspylalowmx MeTanabl w
M30/1AUMI0, HE HACbIWEHHAA BOAAHBIMW Napamu;

MeCTO YCTaHOBKMW BbIKtOYaTeNA - 3aliMLEeHHOe OT MonajaHuA BOAbl, Macna,
SMYNbCUN U T. MN.;

OTCYTCTBME HEMNoCpeacTBEHHOrO BO34EUCTBMA CO/IHEYHOM paavauun  u
PaAMoaKTUBHOrO 06/1y4eHuUs;

cTeneHb 3arpasHenuns 3 no FOCT IEC 60947-1;

paboyee NonoxKeHWe BbIKAOYATENA — BEPTUKANBbHOE UAW FTOPU3OHTaNbHOE.




2 XapaKTepuUCTUKM U NapameTpbl BbiKoyaTenei

OCHOBHble MapameTpbl BbiK/touaTenei npuBeseHsl B Tabauue 2.

MapameTpbl 3aWmTbl OT Neperpysku npueeaeHsl B Tabauue 3.

MapameTpbl 3aWmTbl OT KOPOTKOrO 3aMblKaHUA NpuUBeAeHbI B Tabauue 4.

Macca BblkNtoyaTenel npuseseHa B Tabavue 5.

BpemATOKOBbIE XapaKTEPUCTMKM BbIKNtOYaTeNEN NPUBEAEHDI B NPUAOXKEHUN b.

CTpyKTypa ycnoBHOro 0603HayeHWA  BblK/AlOYaTenei npuBedeHa B
npuaoxeHum B.

3 YKkasaHuAa mep 6e3onacHocTn

BHUMAHME!

JKcnayaTaumAa BblK/NOYaTeNe AOMKHA NMPOU3BOAUTLCA B COOTBETCTBUM C
«MpaBunammu TEeXHMYECKOW ISKCNyaTaLlM SNEKTPOYCTAHOBOK noTpebuteneit
3NeKTpuuyeckon sHeprum» U «lMpaBunamm nNo oxpaHe TpyAa NpM SKcnayaTauum
aneKkTpoycraHoBoK», FOCT IEC 60947-2, a Tak)Ke B COOTBETCTBUM C HACTOALLUM
PYKOBOACTBOM.

MoHTaXX M TexHu4eckoe 06cay)KMBaHME BblKAlouaTenei  cnepyet
NPOV3BOAUTb B OTK/IIOYEHHOM M HEB3BEAEHHOM MOJIOKEHUM NPU OTCYTCTBUM
HanpAXeHUA B FNaBHOW LLENU 1 B LLENAX A0NO/NHUTE/NbHbIX C6OPOYHbIX eANHUL,.

TexHuueckoe 06cny:KMBaHUE BbIABMXKHDBIX  BbIKNOYaTeNed  A0/MKHO
NPOU3BOAUTLCA B BbIABUHYTOM MOJIOXKEHUMU.

MpoBepKy pAeicTBUA Ueneil ynpaBAeHUA paspellaeTcd NPOBOAUTL B
BbIABUMHDBIX BbIK/NOYATENAX TO/NIbKO B KOHTPOBHOM MOJIOMKEHUM, a B
CTaLMOHAPHbIX BbIK/AOYATENAX - MPU OTCYTCTBUM HaNpPsXKEHUA Ha BbIBOAAX
BbIKAlOYaTeNA.

3anpewiaetca  3KcnayatauuAa  6€3  YCTAaHOBNEHHbIX  MEXMNONHCHbIX
neperopojoK.

BbIK/AlOYATENU AONKHBI IKCMNAYAaTMPOBATLCA TONbKO NPU 3aKPbITbIX ABEPAX
AYeiKM pacnpeaenuTeNbHOro YCTPOCTBa.

Mpn BO3HUKHOBEHWUM HEUCMPABHOCTU 3/71eKTPoo6opyAoBaHMA Heobxoaumo
CHATb Hanps)KeHMe C [NaBHOW W/MAKM BcnomoraTesbHbIX Uened. [Ana
onpeaeneHuA ganbHeuLnX gencTeunii cnegyeTt o6paTMTbCA B CEPBUCHYIO CYKOY
3aB0O/1a-U3rOTOBUTENA.
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Tabnnua 3 — 3awmTa oT neperpysku

HomMuHanbHbI TOK Bpemsa HeoTKAOYeHUA NpK | Bpema oTKAtOuEHUA Npu
BblKAtoYaTena In, A ToKe 1,05In, 4, He meHee ToKe 1,3 In, u, He 6onee
16, 32, 63 1 1
Ot 100 go 800 2 2
Tabnnua 4 — 3awwmTa OT KOPOTKOro 3aMblKaHUA
HoMMWHanbHbIM TOK YcTaBKa 3aWwmTbl OT MNpepensHoe
BbIKAtoYaTens In, A | KOPOTKOro 3amblKaHUA OTK/IOHEHWE
16, 32 400 A +20%
Ot 63 fo 800 101In +20%
Tabnuua 5 — Macca BbiKktoyaTenem
HavmeHoBsaHune Macca, Kr
PRO.KVANT TM - 63 N, S/3P 1,1
PRO.KVANT TM - 63 N, S/4P 1,4
PRO.KVANT TM — 100 N/3P 1,3
PRO.KVANT TM - 100 S, H/3P 1,5
PRO.KVANT TM - 100 S, H/4P 2
PRO.KVANT TM — 160 N/3P 1,4
PRO.KVANT TM - 160 S, H/3P 1,6
PRO.KVANT TM — 160 S, H/4P 2,1
PRO.KVANT TM — 250 N/3P 1,9
PRO.KVANT TM - 250 S, H/3P 2,3
PRO.KVANT TM — 250 S, H, R/4P 3
PRO.KVANT TM — 400 N/3P 5,1
PRO.KVANT TM — 400 S, H/3P 5,2
PRO.KVANT TM — 400 S, H/4P 6,5
PRO.KVANT TM - 630 N/3P 5,5
PRO.KVANT TM -630S, H/3P 7,4
PRO.KVANT TM - 630 S, H/4P 8,1
PRO.KVANT TM - 800 S, H/3P 8,8
PRO.KVANT TM — 800 S, H/4P 10,5




4 MNopAAOK YCTAHOBKM BblK/touaTeneun

4.1 BoikntoyaTenn yCTaHaBNMBAOT B  MOMELLEHUAX, He COoAepMKallumux
B3pbIBOOMACHble W pasbefalolimMe MeTanan M M30AAUMI0 rasbl M Mapbl,
TOKOMPOBOAALLYIO WAW B3PbIBOOMACHYIO Mblib, B MeCTaxX, 3alMLEHHbIX OT
nonagaHvsa 6pbI3r BoOAbl, Kaneib Macna W AOMNONHWTENbHOrO Harpesa OT
NOCTOPOHHEro UCTOYHWUKA IY4UCTON SHEPTUMN.

Mepes, MOHTaxXomM Bblk/IlOYaTens Heobxoaumo ybeauTbea, 4YTO  ero
TEeXHUYeCKne JaHHble COOTBETCTBYIOT 3aKasy.

4.2 BblKk/lOYaTeNIN YCTaHAB/MBAIOTCA Ha BEPTMKA/NbHOW NaHenn BbIBOJAMM C
MapKkuposkoW LINE BBepx nnu B6OK.

4.2 TabapuTHble M YCTAHOBOYHbIE pa3Mepbl BbIKAOYATENEN MNOKasaHbl Ha
pucyHke 1.

4.3 MUHMManbHble PacCcTOAHMA OT BbIKNtOYaTeNel [0 TOKOBEAYLUX YacTen n
[0 METa//IMYECKMX YacTen pacnpesennrenbHoro yctpoictea (PY) npuseaeHbl Ha
PUCYHKe 2.

4.4 Pa3ameTKa OTBEPCTUI ANA KPEnieHUaA BblKAoYaTeNeil Ha NnaHeau nokasaHa
Ha pUcyHke 3.

4.5 [1nA NOAKNOYEHMA K TNaBHOM LIENW BbIKNIOYATENA AOKHbI UCNONb30BaTLCA
MeZHble NPOBOAHUKM C CEYEHMEM HE MeHee YKa3aHHOro B Tabauue 6 1 KomnaekTt
Kpeneka, NoCcTaBNAEMbIVi C BbIKOYaTeNEM.

MCTOYHMK AONKEH NOAKNIOYATLCA K BbIBOAAM C MAapKupoBKow LINE, Harpyska
[OMKHA MOAKANYATbCA K BblBOgAM C  MapkupoBkoi LOAD. ObpaTtHoe
NoAKNIOYEHNE He J0MyCKaeTcA.

MOMEHT 3aTAXKMN NPU NPUCOE[UHEHUN NPOBOAHMKOB K F1aBHOM Lienu yKasaH
B Tabnvue 7.

4.6 Tocne ycTaHOBKM BbIK/OYaTENA HEOOXOAMMO YCTaHOBWUTb MedasHble
M30/MPYIOLLIME NEPETOPOAKM (CM. PUCYHOK 4).
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PucyHOK 1 - FabapuTHble 1 yCTaHOBOYHbIE pa3Mepbl BbiKloYaTenei




PaccroaHue, Mm
A B C D
63, 100, 160 50 25 25 25
250, 400, 630, 800 | 100 25 25 25

Tunopasmep

A — paccTofiHMe [0 TOKONPOBOAALLMX YacTell UM BepXHel CTeHKH; B - pacctoaHue go
TOKOMPOBOAALUMX YACTeM UAN HUXKHEW CTeHKK; C — paccTosHWe A0 GOKOBOW CTEHKK;
D - pacctosiHue [0 ANINEKTPUYECKUX MaTepuanos; E - nsonupytowwan mexdasHasa
neperopogiKa (ob6s3atesibHa K ycTaHOBKe)

PucyHOK 2 — MUHUManbHble paccTOAHMUA OT BbIKAOYaTeNA A0 TOKOBEAYLUNX
yacTel U 0 MeTaNIMYeCcKMX YacTel pacnpesenuTeibHoro ycTpoicTea

Tunopasmep Pasmepbl, Mm

BbIK/ItOYaTeNA A B D
63 117 25 4,5
100, 160 129 30 4,5
250 126 35 5,2
400 194 44 7,5
630, 800 243 70 8,0

PUCYHOK 3 - PazameTKa OTBepCTUIA ANA KpenaeHWs BbiK/toYaTenen Ha naHeam
8



Tabnuua 6 — CeveHne npucoeanHAEMbIX MPOBOLHUKOB

HomuHanbHbIN TOK, A |Cedermne nposoaa (Kabens), mm? |CeyeHue WMHbI, MM
10 1,5 -
16, 20 2,5 -
25 4 -
32 6 -
40, 50 10 -
63 16 -
80 25 -
100 35 -
125, 140 50 -
160 70 -
180, 200, 225 95 -
250 120 -
315, 350 185 -
400 240 -
500 2x150 2x30x5
630 2x185 2x40x5
700, 800 2x240 2x50x5

Tabnunua 7 — MOMEHT 3aTAXKKM Kpenexka Npu NpUcoeguHEHUN K TaBHOM Lenu
BbIK/ItOYaTeNA

Tunopasmep Bbikntoyatens | Avametp 6oi1a | MOMEHT 3aTsXKu, Hm
63 M5 2,8—-3,5
100, 160 M8 8,8-10,8
250 M8 9,0-12,0
400 M10 17,0-20,0
630, 800 M8 9,0-12,0

PUCYHOK 4 — YcTaHOBKa MeKbasHbIX M30MPYHOLLMX NeperoposoK
9



5 Ucnonb3oBaHMe NO Ha3HaYeHUIO

[Ona onepupoBaHMA BblKAOYATENEM MEXaHW3M [O/IKEH HAXOA4MTbCA BO
B3BEAEHHOM COCTOSIHUM, TO €CTb PYKOATKA [OJIKHA HaxoAuTbCs B OOHOM W3
KpalHUX nonoxeHuin («O» wmam «lI»). Mocne aBTOMATUYECKOrO OTK/OYEHMUSA
PYKOATKA Hax04MTCA B NPOMEKYTOYHOM (CpeaHem) NONOXKEHUUN, ANA BKAOYEHUA
BbIK/llOYaTeNs HeobXoaMMO CHayana ero B3BecTW, NepeBeAs PYKOATKY B
nosoxexuve «O», a 3aTem NepeBecTV PYKOATKY B NOIOKeHUeE «I».

[nA NpoBepKM BbIKAOYATENA HEOBXOAMMO BKAHOUUTL BbIKNOYATENb U HaXKaTb
KHonKy TECT Ha KpbllwKe Bbikaoyatenda. [pyM 3TOM BbIKAOYaTeNb [O/KEH
ABTOMATUYECKM OTK/OUMTbCA. ITy MPOBEPKY ciaedyeT NPOBOAMTb NpU BBOAE
BbIK/IOYATENA B IKCMIyaTaLUMIO U MPU TEXHUYECKOM 0BCNYKMBAHUM.

6 TexHuyeckoe ob6cnyKuBaHue

TexHuuyeckoe o06CNyKMBaHME aABTOMATUYECKOrO BbIKNOYATENs  LOKHO
NPOBOAMUTLCA CNELMANbHO NOAFOTOBAEHHbIM NMEPCOHANOM He pexxe 1 pasa B rog; B
CNyyae 3KCnayaTalmu yCTPOUCTBA B YC/NOBMAX, OTMYAMOLIMXCA OT YKasaHHbIX B
pasgene 1, TexHuyeckoe OBCNYXKMBAHUA LOKHO NPOBOAUTCA HE PeKe OAHOro
pasa B 6 mecaues. lepes npoBeaeHWEM MepONpPUATUIA MO OBCAYXMBAHUIO
HeobxoamMmo ybeauTbCsa B AOCTAaTOMHOCTM Mep 6e30MacHOCTM, 3alMLLAIOLMX OT
NopaKeHUA 3NEKTPUYECKMM TOKOM NepcoHana, BbINONHAOWEro obcayXunsaHue.

MepeyeHb MeponpuATUIA NPU NPOBEAEHUN TEXHUYECKOTO 0BCNYKMBAHUA:

1) oTKAuUUTE BbIKAKOYATENb NYTEM HaxaTua KHonku TECT, nocne uero
BK/IIOYUTE ero BHOBb, NOBTOpWTE 5 pas, mocne 4yero ocTaBbTe BblKAlOYaTeNb B
OTKNHOYEHHOM COCTOAHUM;

2) OuYMCTUTE YCTPOMCTBO OT MbiAW M TPA3KU; NPWU NPOBEAEHUWU [AHHOM
npoueaypbl UCNONb3YIATEe MATKYIO TKaHb, He A0MYyCKaeTcs NPUMEHEHMUA aLeToHa U
LpYyrux pacteoputenei;

3) npoBseauTe U3MEPEHWE COMPOTUBAEHWUSA M3OIALUM MEXKIY NONOCAMM U
MeXy MNON0CaMU U KOPMYCOM BbIK/IOYATENIA MErOMMETPOM Ha Hanpa)KeHue
500 B, conpoTtuBieHre He A0MKHO bbiTb HUKe 20 MOm;

4) BbINONHWTE NPOBEPKY M MPU HEOBXOAMMOCTM OUMCTKY KOHTAKTHbIX
COEAMHEHUI OT OKWUCAEHWI, nocne 4Yero HeobxoAMMO 3aTAHYTb 6GOATOBblE
COeAMHEHUA AUHAMOMETPUYECKMM K/THOHYOM C MOMEHTOM, YKa3aHHbIM B Tabanue 7.

10



8 MNpasuna xpaHeHua. TpaHCcNOpPTUPOBaHUE

YcnosuA TPaHCNOPTUPOBAHUA U XPaHEHUA BbIKNtOYaTenen u Aonyctumble

CPOKM COXpaHAEeMOCTM A0 BBOAA B 3KCNAyaTauUo AOO/IKHbI

YKasaHHbIM B Tabnuue 8.
Tabaunua 8 — Ycnosua TpaHCNOPTUPOBAHUA U XpaHEHUsA

COOTBETCTBOBATb

Buabl noctaBok

Ycnosua TpaHCNOPTUPOBAHMA B YacTu

BO34ENCTBUA

IMexaHUYecKnx
dakTopoB no
rOCT 23216

KAMMATUUECKUX

$aKTOpOB, TaKMX Kak

YCN0BUWA XpaHeHUs No
FOCT 15150

0603HayeHne
ycnoBsuin
XpaHeHwua no
rOCT 15150

Jonyctumble
CPOKM
COXpaHAEMOCTH
B YNaKoBKe
nocTasLuuKa,
rogbl

1 BHYTpU CcTpaHbl 1
cTpaH CHT (kpome
paitoHoB KpaliHero
CeBepa n
[TPYAHOAOCTYNHbIX
paitoHoB)

8(0¥3)

(1)

2 SKCnopTHblE B
IMaKpo-
Knumatuueckune
paitoHbl ¢
YMepeHHbIM
KAmaTom

8(0XK3)

2(C)

3 BHYTpw® cTpaHbl 1
cTpaH CHI (kpome
palioHoB KpaliHero
CeBepa n
[TPYAHOAOCTYNHbIX
paitoHoB)

8(0XK3)

1(n)

4 SKcnopTHbIE B
IMaKpo-
KnMmatnueckne
paitoHbI ¢
[TponuyecKknm
KAMmaTom

9(0%1)

3(3K3)

11




MpunoxkeHue A
(o6asarenbHoe)
3aBUCMMOCTb HOMUHA/IBHOTO TOKa BbIKAlOYaTeNnei oT TemnepaTypbl
OKpy:KatoLueii cpeabl

|"—,% 130 16 -32 A
In (40°C) o 40 - 63 A
110 .
100
90
80

0 10 20 30 40 50 60 T,0C
PucyHoK A.1 - 3aBUCMMOCTb HOMMHAIbHOTO TOKA BblKtoYaTenemn
PRO.KVANT TM — 63 oT TemnepaTypbl OKpy:KatoLLen cpeabl
In % 130

In40°C)" .,
[ —t
110
100
90
80

0 10 20 30 40 50 60 T, 0C
PucyHOK A.2 - 3aBUCMMOCTb HOMUHA/IbHOTO TOKa BbIK/tOYaTeNen
PRO.KVANT TM — 160 oT TemnepaTypbl OKpy»KatoLLei cpeabl

In__ 9 130
——
110 —]
100
90

0 10 20 30 40 50 40 T,0C
PucyHOK A.3 - 3aBUCMMOCTb HOMMHA/IBHOTO TOKa BblK/tOYaTenei
PRO.KVANT TM — 250 oT TemnepaTypbl OKpy»KatoLLen cpeabl
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MpunoxxkeHue b
(o6asarenbHoe)
BpemATOKOBble XapaKTePUCTMKM BbiKAloYaTenei

BpemATOKOBbIE XapaKTePUCTUKM NpUBEAEHbI A1 KOHTPO/IbHOM TemnepaTypbl
natoc 40 °C npu Harpyske Bcex GpasHbIX MONOCOB BbIKAOHATENS.

t, © 14400

-
]

0,0 I
0,01

I/In

3 67 012 5 20 3 40
PucyHoK b.1 — BpeMATOKOBas xapaKTepUCTUKa BbiK/touaTenen
PRO.KVANT TM - 63

13



t, c 14400

7200
3400

o
s
=3=t

1

0,02 N

0,01

I/In
3 678 1012 15 20 30 40

PucyHOK B.2 — BpeMATOKOBas XapakTepucTMKa BbikatoYaTenei
PRO.KVANT TM - 160

1, € 14400
7200

1

o
oo
=3

w

g

38!
I
B

05
02
01
0,05

0,02 N

0,01

3

1/In
B 5 &7 012 15 20 30 40
PucyHOK B.3 — BpeMATOKOBasA XapaKTePUCTUKA BbIK/tovaTenen
PRO.KVANT TM — 250
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MpunoxkeHue B
(cnpaBouHoe)
CTpPYKTYypa YCNI0BHOrO 0603HaueHna BbiKnouaTenein

PRO.KVANT

™ 100 S 100 3P B
TM - c 3awmToit [Tmno- MNpepenbHas HomuHanbHbIM  [Konnuyectso|Hannune
OT NeperpysKku 1 |pasmep: [oTKAOYalOLWan ToK In (A): nontocos: |3awmT B N-
KOpPOTKOro 63, 100, |cnocobHocTb ans |16, 20, 25,32, |3P—Tpu nontoce (npu
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