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HA3HAYEHMUE

HacTosee pykoBoACTBO MO 3KCMyaTauMu npeaHasHayeHo Ans 03-
HaKOMJIEHUS C TEXHUYECKUMMU AaHHbIMU, YCTPOMCTBOM, NMpaBuiaMmn akc-
nayatauumn, XpaHeHUs TPEXMOIOCHbIX aBTOMaTUYECKMX BblKtouaTenemn
Tuna BA 57-31 (panee BbikiovaTenm).

BbikftouaTenn npeaHasHayeHbl 418 MPUMEHEHUS B 3N1eKTPUYEeCcKnX
Lensax nepemMeHHoro Toka 4yactotbl 50, 60 Ny HanpsixeHnem Ao 690 B, ¢
pabounmm Tokamm Ao 100 A, X 3alUMTbl NpU Neperpyskax U KOPOTKUX
3aMblKaHWsSIX, MPOBEeAEeHNE ToKa B HOPMasibHOM pexXuMe 1 onepaTUBHbIX
BKJIIOUYEHWNI N OTKAtoYeHNUI (A0 30 pa3 B CYTKM) yKasaHHbIX Luenen. Bbi-
KntoYaTenu ¢ npuémkon Poccninckoro MOpCKOro perncrpa CyLoxXoAcTBa
(nanee PC) n Poccuitickoro pevHoro peructpa (aanee PPP) npeagHasHa-
YeHbl AN8 NPUMEHEHUS B CYy0BOM 3/1eKTPO060opyAOBaHUN.

Bbikntouatenn cootBeTcTBYOT TpeboBaHuam MOCT P 50030.2 (M3K
60947-2), TP TC 004/2011, TP TC 001/2011 n usroTtaBnmBalTCA MO
TY3422-037-05758109-2011 ¢ pononHeHunem TY3422-037-05758109-
20114.

CTpyKTypa yc/loBHOro 0603HauyeHuUs Bbik/llovaTens

BA57-31-X1X2 X3X4X5 X6 -X7...A-X8...-X9...-X10...-X11...-
X12...-K3A3

BA57-31 - o603HaueHue Tuna BblkoYaTeNSl HA HOMUHAMbHbIA TOK
no 100 A.

X1 - YcnoBHoe o603HayeHue yncna fnostocoB U KOMYecTBa Makcu-
MasnbHbIX pacuenuTenen Toka:

3 - Tpu nosntca nepemMeHHoro Toka;

8 - ABa nostoca NepeMeHHoOro Toka WM MOCTOSIHHOrO ToKa Ha Ho-
MUHanbHOe HanpshkeHne 220 B TpexnontoCHOro WUCNosIHEHUS BbIKIO-
yartens.

X2 - YcnoBHoe 0603HayeHWe MakCUMMasnbHbIX pacuenuTenel Toka B
KOMBUHaLUUKN MO 30He 3alnTbl:

3 - Cc pacuenuTensiMM B 30HE TOKOB KOPOTKOIO 3aMblKaHUS;

4 - c pacuenuTensiMm B 30He TOKOB KOPOTKOrO 3aMblKaHUs U B 30He
TOKOB MeperpysKku.

X3X4 - YcnoBHoe 0603HayeHWe UCMOMHEHUS MO HaINYUKO AOMOSHU-
TeNbHbIX COOPOYHbIX €ANHUL, U UX KOMBUHaUMW NpuBeaeHbl B Tabnuue 1:

Tabnuua 1.

BcnomoraTtenbHble KOHTaKTbl, Hanu4une

o HesaBucumblit
O6o3HayeHne M KONMYEeCTBO: a (3aMbiKawowmi),

b (pa3mbikatowmii) pacuenutene
00 - -
11 2a+2b -
12 - +
18 la+2b +
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X5 - YcnosHoe obo3HayeHwe Buaa npueoja u cnocoba ycTaHOBKM
BblK/IlOHaTENS:

1 - py4HOW NpuBOA, CTauMOHapHOE UCMOJTHEHME.

X6 - YcnoBHoe 0603HayYeHe MCMONHEHUS MO AOMOSHUTENbHbIM Me-
XaHU3MaMm:

0 - oTcyTcTBYET.

X7...A - HoMUHanbHbIV TOK pacuenuTesnen BbikoyaTens.

X8... - YcTaBKka pacuenuTesneil Toka KOPOTKOro 3aMbIKaHUS.

X9... - HOMWHanbHOe HanpshkeHne 1 poA ToKa rMaBHOW Lenu:

- 0o 690AC - ans Bblk/tOYaTeNe NepeMeHHoOro ToKa;

- 0o 220DC - anga BblkNtoYaTes el NOCTOSSHHOIO ToKa.

X10... - NapameTpbl He3aBucumoro pacuenutens (HP): HoMmuHanb-
HOe HarnpsXeHue 1 poj Toka.

X11... - Obo3Ha4YeHne KIMMaTUYECKOro WMCMOSIHEHMA U KaTeropuu
pa3sMeweHus: YXJ13, OM4 (Tonbko Ansa Bbiko4vaTenen c npuemkon PC).

X12... - Bua npuemMku, yCcnoBus NOCTaBKU:

- ASC - ans noctaBok Ha A3C;

- PEl - npuémka PC nnu PPP;

- Npu oTCyTCTBMM — nNpuemka OTK.

K3A3 - ToproBas mapka.

MpuMep 3anncu BbiKNtOYaTeNel Npu 3akase u B AOKYMeHTauuu aApy-
rMx n3genui:

BoikntovaTtens Tvna BA57-31, TpexnonocHbIn € pacuennuTensimm Toka
KOPOTKOrO 3aMblKaHMSA 1M TOKa Neperpy3kn Ha HOMUHanbHbIN Tok 100 A,
C yCTaBKOM no ToKy cpabaTbiBaHus 1200 A, ¢ AByMS pa3MbIKalOLWUMKU U
ABYMS 3aMblKaloWMMN BCMIOMOraTe/lbHbIMU KOHTaKTaMu:

«BbikntoyaTens  aBTtoMatuyeckun  BA57-31-341110-100A-1200-
690AC-YXN3-K3A3»

Akceccyapbl BbIK/lOHaTeNen:

- Apantep Ha DIN-periky BA57-31-YXN3-K3A3;

- Kpbiwka knemMmHas BA57-31-YX13-K3A3.

Ycnosusa akcnyataumm

BbicoTa Haa ypoBHeM Mopsi He 6onee 2000 M.

TemnepaTtypa okpyxatoLiero sosgyxa ot MmHyc 60 go nntoc 40 °C:

CreneHb 3arpsisHeHuns cpeabl — 3 no NOCT IEC 60947-1.

MexaHuueckne Bo3aencTByowme dakTopbl no rpynne M3 TOCT
30631.

Pabouee nonoxeHwe BbikYaTene B MpPOCTPaHCTBE — Ha BEpTU-
KanbHOW MI0CKOCTU 3HAKOM «I» (BK/IIOYEHO) — BBEPX; BO3MOXEH MOBO-
poT BNpaBo uUau BNeBo Ha 90°.

CTeneHb 3alunTbl OT BO3AENCTBUS OKpYXKaloLlei cpeabl U OT Comnpu-
KOCHOBEHUS C TOKOBEAYLUMMUN YacTsMu:

- IPOO ansa BbIBOAHbIX 3aXXMMOB;

- IP20 ans 0605104KM BbIKOYATENS.
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3HaYeHnst KIMMaTUYECKUX N MEXaHNYEeCKNX (PaKTOpOB ANs Bblk/to4va-
Tenew c npuémkon PC:

1) TemnepaTtypa okpy>atLlein cpeabl:

-pabouas ot MmHyc 10 go nntoc 45 °C;

-npeaenbHas ot MMHyc 50 go natc 70 °C.

2) CuHycomaanbHasa Bubpaumns:

- nanasoH yactoT, Ny: 2-13,2, aMmnanTyaa nepeMeLleHnii, mm: 1;

- AvanasoH yacTor, y: 13,2-80, amnnuTtyaa nepemelteHuii, mm: 0,7.

3) MexaHunuyeckuii yaap MHOrOKpaTHOro AeNCTBUS:

- NlMkoBOE yaapHoe ycKopeHue, g: 5;

- AnuTenbHOCTb AENCTBUSA yAAPHOro YCKOpeHus, mMc: 2-20;

- YacrtoTa ynapos B MUHyTy: 40-80.

4) Kauka:

- AMnnuTyaa kauku, rpaa: +22,5;

- Mepwog, c: 7-9.

5) MoBblWweHHas BIaXHOCTb:

- OTHOCUTEeNbHas BAaXHocTb, %: 75;

- Temnepatypa, °C: 45.

TEXHUYECKMUE
AOAHHbIE

2.1 MNaBHasA yenb

HomuHanbHoe pabouee HanpsxeHune (Ue), B - 690.

MuHumManbHoe pabouyee HanpsikeHue, B - 24.

HomunHanbHas yactoTa, 'y - 50, 60.

HomuHanbHble Toku pacuenutenen (In), A - 16; 20; 25; 31,5; 40;
50; 63; 80; 100.

HOMUWHanbHbIN peXxum akcnayataumm — NpoaoIXUTENbHbINA.

HoMuHanbHOe MMNynbCcHOE Bblaepxusaemoe HanpsbkeHue (Uimp),
KB - 6.

HomuHanbHas pabouass Hambonblas oTkAOYawowWwas CnocobHOCTb
ICS=50%ICU.

M3HOCOCTOMKOCTb BbIK/OYATENEN HE MeHee, LUUKII0B BK/HOYEHO-OT-
kntoyeHo (CO):

- obwas - 16000, B TOM uncne - KOMMyTaumnoHHas - 10000;

- NoA AeWCTBMEM MaKCMMalbHbIX pacuenutenen Toka — 25.

[Onsa BblkntoyaTenen ¢ He3aBMCUMbIM pacuenuTenem AoXHO obecne-
ymBaTbcst 2000 cpabaTbiBaHMIi Noa BO3A4ENCTBMEM HE3aBUCMMOIO pac-
uenuTens B CYeT LMKI0B MeEXaHNYECKOM M3HOCOCTOMKOCTMH.

BbikntouaTenb AONyCKaeT NOBTOPHOE BKIIIOYEHME:

- NOC/ie ONepaTMBHOIO OTKJIIOYEHWS NMPU Harpy3Ke HOMUHAbHbIM TO-
KOM — HEMEeAJIEHHO;

- nocnie OTKJ/IIOYEHNS TOKOB KOPOTKOrO 3aMblKaHWUS 3N1E€KTPOMarHmuT-
HbIMW pacLenuTensMu U TOKOB Neperpy3ku TeNI0BbIMM pacuenuTensmm
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He MeHee, YyeM yepes 3 MUH.

Mpn nepeaHeM npucoeanHEHMM BbiKlOYaTeNb AOMYyCKaeT npucoeam-
HeHue WuH, kabenen nnm nposoaos 6e3 kabenbHbIX HAKOHEYHWKOB.

2.2 XapaKTepuCTUKN MakCMMasbHbIX pacuenutenei Toka.

2.2.1 MakcuManbHble pacuenuTenu Toka:

a) pacuenuTenn ToKa KOPOTKOro 3aMblKaHWSl - 3/1eKTPOMarHUTHble,
MFHOBEHHOr0 AeNcTBus,

6) pacuenuTenu Toka neperpysku — TenaoBble, C 06paTHO3aBUCMMON
BblAEPXKKOW BPEMEHU, 3aBMCMMON OT NpeABapuTEIbHON HarpysKku.

2.2.2 XapaKTepuCTUKWN pa3MblKaHWs MaKCMMasbHbIX pacuenuTenen.

2.2.2.1 PacuenuTenu Toka KOpOTKOro 3aMblKaHUs NpW Harpyske nto-
6bIX ABYX MOMOCOB:

a) npu 0,8 TOKOBOW YCTaBKWN HEe Bbl3bIBAIOT pa3MblKaHWe BbIKtoYaTe-
na B TeyeHue 0,2 c.

6) npu 1,2 TOKOBOWM YCTaBKM BbI3blBAOT pa3MblKaHWE BbiK/lOUaTens
B TeyeHune 0,2 c.

2.2.2.2 Pacuenutenn Toka KOPOTKOrO 3aMblKaHWS MpU Harpyske
KaxAoro nostoca oTAeNbHO TOKOM 1,3 TOKOBOW yCTaBKW BbI3bIBAOT pa3-
MblKaHue BblKto4YaTens B TeyeHue 0,2 c.

2.2.2.3 PacuenuTtenu Toka neperpysku npu KOHTPOJIbHOW TeMnepa-
Type 3000C (450C ans BbiknovaTenen ¢ npmémkon PC) npu Harpyske
BCEX MOJIOCOB:

- HE Bbl3bIBAlOT pa3MblkaHWe BblkovaTens B TeYEHUE BPEMEHU Me-
Hee 1 4 ana pacuenutenen Ao 63 A (BKIOUYMTENBHO), MeHee 2 4 Ans
pacuenuTenen cebiwe 63 A Npu Havane oTcyeTa C XOOAHOIO COCTOSA-
HuA npu Toke 1,05 oT HOMMHaNbLHOro Toka pacuenuTens;

- Bbl3bIBAlOT pa3MblKaHWe BbiKOYaTens npu toke 1,3 oT HOMUHaNb-
HOro TOKa pacuenuTens B TeyeHwe BpeMeHn MeHee 1 4 npu Havane
oTcyeTa C Harpetoro cocrosiima (TokoM 1,05 OoT HOMWHanNbHOro TokKa
pacuenuTens B TeyeHue 1 4) — ana pacuenutenein Ao 63 A (BkIUKN-
TenbHo);

- BbI3bIBAlOT pa3MblKaHWe BbIKOYaTens npu toke 1,3 oT HOMUHaNb-
HOro TOKa pacuenuTens B TeYEHWe BPEMEHW MeHee 2 4 Mpu Havane
oTcyeTa C Harpetoro cocrosiima (TokoM 1,05 OoT HOMWHanNbHOro TokKa
pacuenuTens B TeyeHue 2 4) — Ans pacuenurtenen cebiwe 63 A.

2.2.2.4 PacuenuTenu Toka neperpysku npu TemnepaTtype BO3Ayxa
nntoc 300C (450C ans BbiknoyaTenen ¢ npuémkon PC) npu Harpyske
KaxAoro nostca oTAebHO TOkoM 2IH cpabaTbiBaloT 3a BpeMmsa:

30 - 250 c ans pacuenuTtenen Ha Toku 16 A;

40 - 350 c ans pacuenuTtener Ha Tokn 20 - 63 A;

30 - 500 c ans pacuenuTtenen Ha Tokm 80 - 100 A.

3.2.2.5 BpeMs-TOKOBble XapaKTepUCTUKKN BbiKo4aTenen npusese-
Hbl Ha pUCyHke A.1.

2.2.2.6 3aBMCUMMOCTb HOMMHaNbHOrO paboyero Toka BbIK/OYaTeENeWn
C pacuenuTensaMm Toka Meperpysku OT TemnepaTypbl OKpyXXaloLiero
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BO34yXa NpuBeAeHa Ha pucyHke A.2, A.3 (ans Bbik4YaTenen ¢ npu-
émkon PC).

XapaKTepuCTUKN B YCJIOBUAIX KOPOTKOIo 3aMbiKaHUA.

XapaKTepuUCTUKN B YCNOBUSIX KOPOTKOrO 3aMblKaHUs MpuUBEAEHbl B
Tabnuue 2.

MoTepyn MOLLHOCTM B LiEeNM rNaBHbIX KOHTaKTOB He npeBbllwaT 39 B-A
Ha Tpu nontoca.

BbikntoyaTenb AONycKkaeT NoABOA HarnpshKeHUs OT UCTOYHWMKa nuTa-
HUS KaK CO CTOPOHbI HEMOABWMXHbIX KOHTaKToB (BblBOAbI 1, 3, 5), Tak
M CO CTOPOHbI NOABMXHbIX (BbiBOAbI 2, 4, 6). MNpu noaBoae Hanpsxe-
HUS CO CTOPOHbI BbIBOAOB 2, 4, 6 BenuymHa Icu u Ics yMeHbluaeTcs Ha
50%, rae Icu — HoMWHanbHasa npeaenbHas Hanbonbluas oTKAYaoLWas
crnocobHocTb; Ics — HoMMHanbHasa paboyas HavbonbLias oTKIoYatoLwas
CnocobHOCTb.

Tabnnua 2

< |TokoBble yCTaBKWU MakcManb-
N M HoMunHanbHas npeaenbHas Hanbonblias

X |HbIX pacuenuTeneit Toka
E . oTkYawas cnocobHocTb (I_ ), KA
] = |KOpOTKOro 3aMblkaHus, A u
5 s [JeicTBytolee 3Have-
; = HWE TOKa NPV NEPE-  Iny ) focrosHHOM
£ o MEHHOM HaNPAXEHUM | 1o goe i
% % Ha nepeMeH- |Ha NOCTOSH- 1 kosdduLneHTe 220B v nocTo-
] 5 HOM TOKE |HOM TOKe MOLWHOCTY uenn SIHHOW BpeMeHun
£ z ) > ) o |uenu He 6onee
= z S 2 g g 110 mc

T < © © ©

16 4

20 6 %% 3 05 20
< 25 400 500 25 1 0,25 40
(5]
- 31,5
0 40
E 50 400; 500;
< 63 800 1000
o0

80| 400; 800; | 500; 1000;

100 1200 1200

40| 0,2 | 6 0,3 75

V)
o
by 400; 500; 1000;
] 100 800; 1200
B 1200
<
0

2.3 fononHuTenbHble C60pOYHbIE eANHMLbI
2.3.1 HezaBucuMbIin pacuenutens
2.3.1.1 HOMUHanbHble HanpsXeHus He3aBUCUMOro pacuenuTens
(Uc), B nepemeHHoro Toka vactoTbl 50,60 'y - 127; 230; 400, nocto-
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AAHHOro Toka 110; 220.

2.3.1.2 HesaBucuMbIl pacuennTenb Bbi3biBaeT pacuensieHne B o-
6bIX paboumx ycnoeusax, Korga nuTatollee HanpshkeHue OocCTaeTcs B
npeaenax ot 70 4o 110% HOMWHANBHOIO HaNPSHXKEHUS.

2.3.1.3 HOMUHanbHbIN pexum paboTbl HE3aBUCMMOrO pacuenuTens —
KpaTKOBPEMEHHbIN.

2.3.1.4 CobcTBEHHOE BpeMSl OTKJ/IIOYEHUS BbIKOYATENSt NMPU HOMU-
HaNbHOM TOKE C MOMEHTa NoAaYn HOMUHAIbHOIO HAMpPSXXeHUS Ha BbiBO-
Abl KaTyLWKW He3aBUCUMOro pacuenutens He 6onee 0,04 c.

2.3.1.5 MowHocTb, notpebnsieMas He3aBUCMMbIM pacuenuTenem, He
npesbiwaeTt 250 B-A.

2.3.2 BcrnomoratenbHble KOHTaKTbl

BcnomoraTtenbHble KOHTakTbl cooTBeTcTBYOT TOCT IEC 60947-5-1.

2.3.2.1 WcnonHeHus BbIKAOYaTENEN N0 HaAU4YMIO U KONMYeCTBY 3a-
MbliKatowWwmx (a) u pasmbikaowmx (b) KOHTaKTOB NpmBeAeHbl B Tabnuue 1.

2.3.2.2 HomwuHanbHoe HanpsbkeHue msonsuum (Ui), B paBHO Hau-
60nblUEMY HOMWHANbHOMY paboyeMy HamnpsHKEHUIO.

2.3.2.3 HoMuHanbHOe WMMNY/bCHOE BbIAEPXMBAEMOE HaMnpsixXeHue
(Uimp),B - 4000.

2.3.2.4 YcnosHblli TennoBok Tok (Ithe), A - 4.

2.3.2.5 KaTteropus npuMeHeHus:

C-15 Ha nepeMeHHOM TOKe;

- DC-13 Ha NOCTOSAHHOM TOKe.

2.3.2.6 HomuHanbHble paboune Toku (le), npuBeaeHsl B Tabnuue 3.

2.3.2.7 MwuHuManeHbI pabounin Tok — 0,01 A.

2.3.2.8 KoMMyTauUMOHHas M3HOCOCTOMKOCTb MPW 3HAYEHUAX TOKOB U
HanpsHkeHwui cornacHo Tabnuue 3 paBHSAETCA KOMMYECTBY LMKIOB 06-
e N3HOCOCTOMKOCTM Bblk/toHaTens.

2.3.2.9 BkJwouarowas u oTKa4awwas CnocobHOCTb B yCIOBUAX
neperpysku cornacHo tabnuue 5 NOCT IEC 60947-5-1.

2.3.2.10 ®dopMa KOHTaKTHOro aneMeHTta Za NOCT IEC 60947-5-1 pu-
CYHOK 4d (KOHTaKTHbI 3/1IeMEHT ABOMHOIr0 pa3pbiBa C YETbIPbMS BbIBO-
AaMU Ha ABa HarnpasfieHUs. 3aMblKaloWMA U pa3MbIKaloLWMIA KOHTaKTbl
MMEIOT OAHY U Ty e MONSPHOCTb — 31eKTPUYECKM HE pa3aeneHbl).

Tabnuua 3
MapameTpbl Lenu B KaTeropuu MapameTpbl Lenu B KaTeropuu
npuMmeHenns AC-15 npumeHenuns DC-13
HomuHanb-  HoMuHanb- Koadp- HomuHanb- HoMuHanb- NocTosHHas
Hoe pabouee HbI duumeHT | Hoe pabouee HbI BDEMEHN
HanpsixeHue, pabounii | MOLLHOCTW Hanpsxe- pabounii P
uenu, mMc
B TOK, A uenun, cosp Hue, B TOK, A
230 1,0
0,7 220 0,3 15
400 0,5



YCTPOWCTBO U PABOTA
BbIKJIIOUATENSA

BbikntoyaTenb COCTOUT U3 CREeAYHLWMX OCHOBHbIX Y3/10B: 060/104KH,
KOHTaKTHOW CUCTEMbI, MeXaHn3Ma CBO60AHOMO pacLenfieHns, Ayroracu-
TENbHOr0 YCTPOMCTBA, 3/1IEKTPOMArHUTHOMO M TEMIOBOIO MaKCUManbHbIX
pacuenuTenein Toka, 3aXMMOB AN MPUCOEANHEHUS BHELUHWUX MPOBO-
[HVKOB TNaBHOW Lenu BbIKIOYATENS U AOMONHUTENbHBIX CO0POYHBIX
eaAnHuL, (BCnoMoraTenbHbIX KOHTAaKTOB Y HE3aBUMCMMOMO pacuenuTens).

Cnoco6 MoHTa)xa BbIK/toYaTeNns — CTalMOHapHbIA.

KOHTakTHasi cucteMa COCTOUT U3 MOABUXHbIX Y HEMOABUXHbIX KOH-
TaKTOB, HanalKn KOTOPbIX BbINOIHEHbI N3 METa/lNIOKEPAMUKM Ha OCHOBE
cepebpa.

MexaHu3M cBO60AHOIro pacuensieHust — py4YyHol NpuBoj He3aBu-
CMMOro AeicTBUsi, obecneynBaoWwnii MOMEHTHOE 3aMblkaHWE U pa3Mbl-
KaHWe rnaBHbIX KOHTAKTOB.

Bk/tOYEHME OCYLLECTBASETCA NyTEM NepeBoa pyyKku B No3uLmIo «I»,
OTK/IIOYEHME — NYTEM NepeBoAa pyyku B Nos3uumio «Ox».

B cnyyae aBTOMaTMYecKOro OTK/HOYEHWS MPU aBapuUiiHOM pexume
VAW Mo BO3AEWCTBMEM HE3ABUCUMOrO pacLenuTens pyyka ynpasneHus
3aHMMaeT NPOMEXYTOYHOE MONOXKEHME.

Mocne aBTOMaTUYECKOro OTK/YEHUS BKJIOYEHME BbIKIOYATENS
OCYLLECTBSIETCA ABUXEHWEM PYYKWU B HanpasneHuu 3Haka «O» — ans
B3BOZa W Zlanee B HanpaBfieHUN 3Haka «I» — Ha 3aMblKaHWe KOHTaKTOB.

OTK/IIOYEHNE BbIKOYATENS pacLenuTensiMmM NpoucxoauT HesaBuCKu-
MO OT TOro, YAEPXXMBAETCS NN pyyka ynpaBiieHUs BO BK/IKOYEHHOM MO-
TNIOXEHUWN UK HET.

lMpumeyaHme: [JonyckaroTcss npu oneparuBHOM MepeKsoye-
HUM OTAEe/IbHbIe aBTOMaTnyeckme cpabarbiBaHms (CpbiBbl 3aLe-
niaeHust).

BcnomoraTtesnibHble KOHTaKTbl BCTPAMBAKOTCS B BbIKAOYaATENb CO CTO-
POHbI KPbILWKN U KMHEMATUYECKM CBSI3@Hbl C TPaBEPCOM FNaBHbIX KOH-
TaKTOB.

3aXXUMbl FMaBHbIX KOHTaKTOB BblK/tOYaTeNst LOMKHbI 4OMNycKaTb Npw-
coefIMHEHME Me[HbIX U antOMUHUEBbLIX MPOBOAHMKOB W LUNH — CEYEHW-
SIMU, yKasaHHbIMW B Tabnuue 4, a popmMa n pasmep npucoeamnHseMbIX
LWWH yKa3aHbl Ha pucyHke 1.

Tabnuua 4
CeyeHue XU BHELHUX NPOBOAOB M MakcuManbHblil pasMep BHELHUX
kabenei, Mm? WWH, MM
MwuHuMansHoe MakcumansHoe MeaHoit AntoMuHneBOW
2,5 50 3x15 4x15




10 max

PucyHok 1 - ®opma u pa3mepsbi
NpUCOeaANHSIEMON LNHbBI MAKCMMaabHOro
15 cedyeHus

12max

MOMEHT 3aTSKKWU BUHTOB KPernsieHnst BHELHMX NPOBOAHUKOB — 6 HM.

BHellHWe NPOBOAHUKM OT AOMOMHUTENbHbBIX COOPOYHbIX eAWHUL, Bbl-
knoyartens (MeaHole, rmbkme, ceyeHmem ot 0,35 no 1,5 MM2) BbIBOAAT-
€ B OAHWUX UM HECKONBKUX U30ISLMOHHbBIX Tpybkax. [nnHa BbiBeaeH-
HbIX NpoBoaHMKOB 800+10 MM (cM. pucyHok b.2).

Pasmepbl un cxembl. O6wnii Bua, rabaputHble, yCTaHOBOYHbIE U NpU-
CoeAnHWTENbHbIE pa3Mepbl Bblk/loYaTenel npuseaeHbl Ha pucyHke b.1.

YKA3AHUE MEP
BE3OMNACHOCTHA

YcTaHoBKa, NpucoeanHeHune MpoBOAHWKOB U OCMOTP BbIK/IlO4aTenemn
NMpoun3BOAUTCA NPU CHATOM Hamnps>XeHUwu.

3KCFIJ'IyaTaLlVIFI BbIK/IlOHaTENeNn AOsKHA npon3BoAUTLCA B COOTBET-
cTBUK € «[paBunammn aKcnyaTaumm 371eKTPOYyCTaHOBOK ﬂOTpeﬁMTeﬂeVI>>.

noPAAOK
YCTAHOBKM

BbikstoyaTeNn yCTaHaBAMBAKOTCS B MOMELLEHUAX, He coaepiKalunx
B3pbIBOOMacCHbIE UK pasbeaalrolune MeTana U U30aaUMo rasbl U napbl,
TOKOMPOBOASALLYO MN B3PbIBOOMACHYHO Mbl/ib, @ TaKXXe B MeCcTax, 3aliu-
WEHHbIX OT NonazaHus 6pbI3r BoAbl, Kaneab Macna v A0MOSHUTENTbHOTO
Harpesa OT MOCTOPOHHUX UCTOYHUKOB JTYHYUCTOWN SHEPrUK.

KOHCTpYKUMS, K KOTOPOW KpenuTcsl BblK/toYaTeb, A0/KHA ObiTb Bbl-
nosiHeHa Tak, 4YTobbl MPU 3aTSXKKE BUHTOB, KPENnsAWMX BbiKYaTesb,
NacTMaccoBbI KOPMYC BbIKAOYATENSs HE MOABEprasacs HanpsKeHUto
n3ruba.

B MecTax KpenneHus BbikoYaTess Mexay OnopHbIMU NOBEPXHOCTSI-
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MW CBOB6OAHO NMPUSIOXEHHOr0 KOPryca BbIKtoYaTeNst U KOHCTPYKUMER, K
KOTOPOW KpenuTcs BblKtoYaTesnb, AoNyCcKaeTcs 3a3o0p He 6onee 0,3 MM.

MWHWMManbHble pacCTOsIHUS OT BbIKtOYaTeNeil A0 3a3eMIEHHbIX Me-
TanMyecknx 4YacTeil pacnpefenuTenbHoro yCTpoWCTBa, a Takxe Ao
N30/ALUMOHHbIX LMTKOB yKasaHbl Ha pucyHke B.1.

Ha pucyHke I".1 npuBeAeHbl NPUHLMMMANBbHbIE SN1EKTPUYECKME CXEMBI
BbIK/lOYaTeNell, B COOTBETCTBMM C KOTOPbIMU OCYLLECTBNSIOTCS 3/eK-
TpUYecKkme COeANHEHNS MPU MOHTaxe.

Cnocobbl NpUCOeANHEHUS BHELHWX MPOBOAHWKOB K BbIK/OYATESNO
yKasaHbl Ha puUCcyHke 2.

f—ah ' BuHm M 8

[Mpucoeduxsembili
POBOOHUK

R
\T .
= _10,5

PucyHok 2 - Criocobbl npucoeanHeHNs1 BHELLIHUX MPOBOAHUKOB K
BbIK/THOHATESHO

36

MoHTax Bblk/touaTenein NponM3BoOAUTCS NMPU OTCYTCTBUMN HaNpPsXKeHUs
B r/TaBHOW Lenn 1 B LiensaX AOMOMHUTENbHbIX CO0POYHbIX eANHULL.

5.1 Ina MOHTaxa BbIKNtOYaTENS C NepeaHUM NpUCcoeNHEHNEM BHELL -
HUX MPOBOAHUKOB!:

- BbINOJIHUTb B KOHCTPYKLMU, K KOTOPOWN KPEenuTCst BblKto4aTenb, 0T-
BepcTus (CM. puUcyHok 3a);

- OTBECTM PyuKy BbIK/tOYaTeNs B nonoxeHne «OTKIIOUEHO>;

- CHSITb KNIEMMHYO KpbIWwKY (pucyHok B.1).

- YCT@HOBMUTb W 3aKpenuTb BblKOYaTeNb.

Mpu HanMunmn oTBEPCTUI C pe3bboit B KOHCTPYKLMU, K KOTOPOWN Kpe-
NUTCS BbIKtOYaTENb, KpPeneHne OCyLLeCcTBASeTCS BUHTaMM Npu nomo-
LM OTBEPTKM Yepe3 OTBEPCTUS B KpPbILLKe BblK/lloHaTeNs CO CTOPOHbI €ro
NINLLEBOIN MOBEPXHOCTMU.
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Mpw OTCYTCTBUM pe3bbbl B OTBEPCTUSX KOHCTPYKLMKU, K KOTOPOU Kpe-
NUTCA BbIKIlOYaTENb, KPErnJieHne oCyLeCcTBASeTCS BUHTaMMU Npu nomMo-
WM raek n Tex Xe BUHTOB. ECAM KOHCTPYKLMS BbINOSHEHA U3 U305~
LMOHHOIO MaTepuana wan oTBEpPCTUS B Hell MMeIT oBasibHyto dhopMmy,
MeXAy rankon U KOHCTPYKLUMEN yCTaHaBNMBaKOTCS MIOCKUE U MPYXUH-
Hble wanbbl.

Ecnu KOHCTPYKUMS BbINOMHEHA U3 MeTanna C KpyrfibiMU OTBEPCTUS-
MU, YCTaHaBINBAIOTCS TOMbKO MPYXWHHbIE Waibbl;

- NOACOEAVHUTb BHELLUHWE NPOBOAHWKN K MMaBHOM Lenu BbiktovaTe-
nsa (pUCyHok 2);

MpucoeanHeHe BHELHNX NPOBOAHUKOB K 3a)XMMaM aBTOMaTU4eCcKo-
ro BbIK/toYaTenss Heo6Xo0AMMO BbIMOMHWUTL Tak, YTo6bl He co3aaBanuch
MeXaHW4YecKue HanpsixKeHns B KOHCTPYKLUUK BbiktoyaTens. OronéHHble
4acTu NPUCOEAMHSAEMbIX C NepefHel CTOPOHbI BHELWHMX NPOBOAHMKOB
Heo6xoAMMO 3an3onMpoBaTh (WWHbI Ha AnnHe He MeHee 300 MM);

- Mocfie MOHTaxa BHELIHUX MPOBOAHMKOB K BbIBOAAM BbIKOYaTENS
YCTaHOBUTb KNTEMMHYIO KPbILLKY.

MNMoacoeanHUTb BbIBOAbLI AOMOTHUTENbHBIX COOPOYHbIX €ANHUL, B COOT-
BETCTBMM CO cXxeMaMu (pucyHok I.1).

20m @42 hon Ms 20m @12 B i
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Bom (165 i Me

103202

\
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25102 | 25202

@25
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¥ N
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|
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L2z |

a) 6)

PucyHok 3 - PacrionoxeHue OTBepCTMﬁ AJ15 KPEersieHUs BbIK/Tlo4YaTesis.!
a) C nepeagHnM rnpnucoegqnHeHneM BHeLWHWX NMpoBOAHNKOB, 6) C 3a4HUM
rprucoegnHeHNeM BHELLIHNX NMPpOBOAHNKOB

5.3 lNpu MOHTaxe Bbik/toYaTenel ¢ ajantepom:

- YCT@HOBUTb BbIK/IOYATESb Ha afanTep aHaNorMyYHO BbIK/THOYATENIO C
nepeaHUM NpPUCOeAVHEHNEM BHELLIHWX NMPOBOAHWMKOB;

- 3aKpenuTb BbikoYaTenb ¢ agantepoM Ha DIN peliky v NoAKYUTL
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NPOBOAHUKM TNaBHOW Lenu M BblBOAblI AOMOSIHUTENbHbIX CHOPOYHbIX
e[IMHUL, B COOTBETCTBUM CO CXEMOWN (PUCYHOK 4).

PucyHok 4 -
Aganrtep 4715 Kpe-
J raeHus BbIKIoYaTe-
‘- g BA57-31 Ha DIN

2078, W4 s epennesvs BuITIONETENS

" peiiky (35 mm)

MoaroTtoBka BbiklOYaTeNsA kK pa6borte

[Ona npoBepkn paboTocnocobHOCTH BbiKtOHaTENS HEO6X0AUMO BpYyY-
HYIO BKJIIOUUTb BbIK/HOYATENb, @ 3aTEM NPOU3BECTM OMepaumio py4yHOro
pacuenneHns MexaHM3Ma NyTéM HaxxaTus Ha TECTOBYHO KHOMKY.

Y6eamBWNCb B TOM, YTO MOHTAX BbINOJSIHEH MPaBWU/IbHO, BKJIOYUTE
BbIK/IlOYaTENb.

o 3TOoro nogava HanpsHKkeHus 3anpewjaerca!

[Ona BKAOYEHMS BbIKOYATENs, HaXoAsLWerocs B pacLernsieHHOM Mno-
NoXeHnn, Heob6xoAMMO NPOU3BECTUN Onepaumio B3BoAA, AN YEro pyuyky
rnepeBecTu A0 ynopa B CTOPOHY 3Haka «O», a 3aTeM BKJIIOUYNTb BbIK/IO-
yaTenb, NepeBeasi pyYyKy B CTOPOHY 3Haka «I».

TEXHUYECKOE
OBCNYXNBAHME

B03MOXHOCTb paboThbl BbiK/toUYaTeNnel B yCI0BUSIX, OT/IMYHbIX OT yKa-
3aHHbIX B HACTOSLLEM PYKOBOACTBE MO 3KCryaTauumn, TeXHMYeckme xa-
pPaKTEPUCTMKIN BbIKJOUYATENEN M MEPOMNPUSTUSA, KOTOPbIe AOSXKHbI Bbl-
MONHATLCS MPU UX SKCMyaTauum B 3TUX YCIOBUSAX, COMAcOBbIBAOTCS
Mexay npeanpuaTMeM-u3rotToBuTeneM u notpebutenem.

BblkntouaTenun paccumTaHbl Ans paboTbl 6€3 peMoHTa U CMEeHbl Kakunx-
nnbo vacren.
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BbikntovaTenu Hafo cofepxaTb B YNCTOTe, YTO6bl Ha HUX He nonasa-
v BOA@, Macso, 3MYNbCUMN U T.M.

Mepuoanyeckn, npumepHo 4vepes kaxable 2000 BKIOUYEHUINA, HO He
pexe OAHOro pasa B rof, BblK/toyaTeslb HYXHO ocMaTpuBaTb. OCMOTp
BbIK/IOYATENS TAKXE HYXHO NMPOU3BOAUTb MOC/IE KaXA0ro OTKIIOYEHNS
TOKa KOPOTKOr0o 3aMblKaHMsl.

Mocne Kaxaoro OTKIIIOYEHUS TOKA KOPOTKOrO 3aMblKaHUs pPeKOMeH-
AyeTcs Npou3BecTy 2-3 pasa onepauuio «BK/IOYEHUE - OTKIIOYEeHUe»
6e3 ToKa.

BbikntoyaTenu B yCNOBUSX 3KCMyaTaumm HEPEMOHTONPUroaHbl. Mpu
HEeMCnNpaBHOCTU MOAJIEXMUT 3aMeHe.

TPAHCNOPTUPOBAHME
N XPAHEHMUE

YCnoBusl XpaHeHWs WM TPaHCNOPTMPOBaHWA Bblk/oYaTenein v aony-
CTVMMble CPOKW COXPaHSEMOCTU [0 BBOAA B 3KCrJlyaTauuio LOSKHbI CO-
OTBETCTBOBaTb yKa3aHHbIM B Tabnuue 5.

TpaHcnopTMpoBaHWe BbiKOYaTenei LOHKHO NMPOU3BOAWUTLCS Kpbl-
TbIM TPAHCNOPTOM. [MpU TPAHCMOPTUPOBAHWM BbIK/lOUYATENEN B KOHTEN-
Hepax [oMyCcKaeTcsl MX NepeBo3ka OTKPbITbIM TPAHCMOPTOM.

TpaHCcnopTMpoBaHMe yNakoBaHHbIX BblK/toYaTenei AO/MKHO UCKJILO-
YaTb BO3MOXHOCTb HEMOCPEACTBEHHOr0 BO3AEWCTBUS Ha HUX aTMOC-
(bepHbIX 0CaZIKOB W arpeccuBHbIX Cpes.

Tabnuua 5
O603HaueHve ycnosuit | 2 g -
TpaHCNopTUPOBaHUS B s 3>5
YyacTu Bo3aeicTeus I g 2 S
Buabl vt 9F8
6 9,5 3 88325
nocTaBok o8 § 2 B|§xA23e
I ® [N n| Isw s
S8o00N | F8o0~ %5~ Ez
T © c ) o O _
Txchl x| 8ceb zo¥s
388 E3588/ 858/ 6%5388
332|238 o2 g8¢g¢e
1 BHyTpu cTpaHbl (KpoMe paioHoB
KpaiiHero CeBepa 1 TPyAHOAOCTYMHbIX C 5 (0X4) | 2 (C) 2
no MOCT 15846).
2 BHyTpM CTpaHbl B paiioHbl KpaliHero
CeBepa v TpyaHomZocTynHble no FTOCT K 5 (0X4) | 2 (C) 2
15846.
3 DKCMOPTHbIE B MakpoKMMaTuyeckune c 5 (0X4) | 2 (C) 5

palnioHbl C YMEPEeHHbIM KJIMMaTOM.
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CBEAEHUA
Ob YTUWIN3ALUNN

BbIktouaTeNn nocse OKOHYaHMs Cpoka Ciyx6bl noanexart pasbop-
Ke W nepeave opraHumsauunsaMm, KoTopble nepepabaTbiBatoT YepHble U
LUBETHbIE METasbl.

OnacHbIX ANA 340pOBbs JIIOAEN U OKPYXXalolleh cpefbl BEWwecTs u
MEeTasfIoB B KOHCTPYKLUMM BbIK/OUYATENEN HET.

CBEAEHUA
O PEAJIN3ALINUN

BbikntoyaTtenn no peanmsaunu OFDaHMHeHMﬁ HE UMEIT.
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MPUTOXXEHME A (cnpaBo4Hoe)

10000

T
L
1000 l\

1
L1
1004\ =

t(c)

Ipzimin L
0,1

a1 L LTI T T TTTI
2 345678910 20 a0 100
IIn

a)Ha TOK 16 A

10000

1000

t(c)

0.01

2 34 5678910 20 30 100
Ifin

6) Ha TokH 20, 25, 31.5. 40 A

15



10000

Im=Irpin) Iml

01

0,01

2 3 4 5678810 o 100

B) Ha TOKH 50, 63 A

ImFImi

0.1

0,01

2 445578910 W 40 100
I/In

r) Ha TokH 80,100 A

PucyHok A.1 — BpeMsi-TOKOBbIE XapaKTepuUCTUKN BbiK/ItoYaTesnek ¢
X0J104HOr0 COCTOSIHUS Mpu OAHOBPEMEHHOM Harpy3Ke BCEX M0JII0COB:
t(c) - Bpemsi cpabatbiBaHus;

I/In - TOK KpaTHbI¥ HOMUHAIbHOMY;

Im - ycraBka 371€KTPOMarHUTHOIo pacLienmTesisi Toka KOPOTKOro 3aMblKaHus;
1 - 30Ha paboTbl MGKCUMAasIbHOrO pacLienuTessi ToKa neperpysKku.
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PucyHok A.2 - 3aBUCMMOCTb HOMUHAIbHOro paboyero Toka
BbIK/IlOHaTENIEH OT TEMNepaTypbl OKPYXKatoLero Bo3ayxa
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PucyHok A.3 - 3aBUCUMOCTb HOMUHA/IbHOIo pabo4ero Toka
BbIK/ItO4aTene ¢ npuemkori PC oT TemrepaTtypbl OKPYXXatoLLero
BO34yxa
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MPUNOXXEHMUE B

KnemmHas Kpbilka

g 2
f
o S
8z o
o i :
MRS
25
5
Holad o] o@ [
w |25¢02_| 25502 | 75.8 —F
B 75 106.8

117

£

9 o

38 Bunt M8

10,5

Macca Bbikouatenss He 6onee 1,1 kr

PucyHok B.1 - [abapuTHbie, yCTaHOBOYHbIE, MPUCOEANHUTE/IbHbIE
pasMepbl M Macca BbIK/t04YaTesis
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PucyHok Bb.2 - Pacrio/ioxxeHue BbIXOASLMX U3 BbIKOYaTesisi
poBOAOB OT AOMOJHNTEbHbIX COOPOYHbIX EANHUL]

NMPUNOXEHUE B

=

=

20 Fi0 FO

PucyHok B.1 - MuHuMasribHO 4Oy CTUMbIE PacCTOsIHUS OT
BbIK/ItOHYaTENENH 40 META/I/INYECKMX HYacTek pacrpeae/inTesIbHOro
yCcTpovicTBa
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MPUNOXXEHUE I

Pacuennexie

PucyHok I'.1 — [IpyHUNNnasabHble 3/1eEKTPUHECKUE CXEMbI:

a) BbIK/IOYATEIS] 1EPEMEHHOIO TOKa TPEXIMOIIOCHOIO0 UCMOIHEHNS,; 6)
BbIK/IHOYaTE ISI MEPEMEHHOIO TOKa TPEXITO/IIOCHOIr0 UCIOJIHEHUS C He3a-
BUCUMbIM pacLenuTeseM 1 BCrioMoratesibHbIMU KOHTaKTaMu.

O603HayeHns, NpUHSATbIE B CXeMe Ha pUCyHke M.16:

S2 - BcrioMoraTesibHbleé KOHTaKThl;

K1 - pacuenuTtenb He3aBUCUMbIN;

Ul - HanpsXeHne NuTaHns He3aBMCUMOro pacuenuTens;

SB2 - BbiktoYaTeNb KHOMOYHbIA HE3aBUCMMOIO pacuenuTens;
MapkupoBKa BbIBOLOB:

11-12; 31-32 - KOHTaKTbl S2 pa3MbiKawLme;

23-24; 43-44 - KOHTaKTbl S2 3aMblKaloLwme;

C - D - pacuenutenb HesaBucumbln K1.

[onyckaeTcs MapkupoBKa LBETOM MpoOBOAa COrjiacHo Tabnuue
r.1:

BykBeHHO- LiBeToBas
undposas | 06ozHaueHune LiBeT npoBoaa
C,D C CuHUN unn ronybon
11, 12 K KpacHbIli nnm po3oBbii
23,24 X XKenTbl nnn opaH)eBbIn
31,32 [5) Benbivi nnun 6ecuBeTHbIN (MPO3payHbIin)
43,44 Y YepHbIi N GunoneTosbln

KHOMOYHbIN BbikItoYaTenb SB2 HesaBucumoro pacuenutens Ki
MOXeT 6bITb C ABOMHbIM WUN OAWHAPHbLIM Pa3pbIBOM LEnu.
MOHTaX 3/EeKTPUYECKOM Uenu, yKasaHHbli Ha pucyHke .16
WTPUX MYHKTUPOM, YCTAHOBKA KHOMOYHOro BbIK/OYaTENS
SB2 (B KOMMJEKT MOCTAaBKWM He BXOAMT), OCYLLUECTBASETCS
notpebutenem.
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Ansd 3AMETOK
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And 3AMETOK
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K3 A3f AO «K3A3» [H[
OCHOBAH B 1945 A Poccusa, 305000, Kypck,
yn. JlyHayapckoro, 8
NMACMOPT
BbIKJIOMATE/Ib ABTOMATUYECKWUIA
BA57-31
OCHOBHbIEe TEXHUYECKNEe AaHHble XapaKkTepuctukn* BA57-31
HoMuHanbHoe pabouyee HanpsikeHue (Ue): - NepeMeHHOro Toka
690B, 400B yvacTtoTbl 50, 60I'y; - nocTosiHHOro Toka =220B, =440B
HoMuHanbHbIM TOk IH: 16A 20A 25A 31,5A 40A 50A 63A 80A
100A
TokOBble YCTaBKM MaKCMMasnbHbIX pacuenuTenei Toka KOPOTKOro
3aMblkaHusa: (Tabn. 2): 400A 500A 800A 1000A 1200A
Pon Toka U HOMMHaNbHOE Harnps>XeHue He3aBMCUMOro pacuenuTens:
110DC 220DC 127AC 230AC 400AC
* — Ha MapKuMpoBKe BblKktouaTens

CopepikaHue cepebpa

BA57-31- BA57-31-
. 34XXXX, 84XXXX,
B BbikNtoYaTenax: BA57-31- BA57-31-
33XXXX 83XXXX
Ha HOMUHasnbHble TokM 16...63 A 1,56852 r 1,04368 r
Ha HOMUHanbHble Tokn 80; 100 A 6,62202 r 4,41468 1
B BCMOMOraTe/IbHbIX KOHTaKTax 0,44556 r
B HE3aBMCMMOM pacuenuTtene 0,18798 r

(C BCrnoMoraTesibHbIM KOHTaKTOM)

KoMnnekT nocraBku
BbikntouaTtens - 1 Wwr.

KoMnnekT KpenexHbIX AeTanei Ans yCTaHOBKM BbikaoyaTens - 1 wr.
KnemMmHas Kpblwka - 1 wr.

PykoBoAcTBO Mo akcnnyatauumn (CoBMeLleHHOoe € nacrnopTom) - 1 wr.
B YNaKOBKY.

FapaHTuiiHble 06s13aTenbCcTBa

M3roToBMTENb rapaHTUPYeT COOTBETCTBUE XapaKTEPUCTUK BbIK/tOUa-
Tena npu cobnoaeHny notpebuteneM ycroBuin TpaHCMOPTUPOBaHUS,
XpaHeHWsl, MOHTaxa 1 aKCrnyaTaumm.

FapaHTUIiHbIA CPOK yCTaHaBNMBAETCS 3 roAa Co AHS BBOLA BbIKJIO-
yaTens B 3KCMyaTauuio, Npu Yncie LUKIOB KOMMYTaLMOHHON U Me-
XaHUYECKON U3HOCOCTOMKOCTM, HE MpeBbIlIAloLEeM YCTaHOBIEHHOMO B
TEXHUYECKMX YCI0BUAX, HO He 6osiee 3,5 NeT C MOMEHTa M3roToB-fe-
HUS.



CBupaeTenbCTBO O NpUeMke

ABTOMaTUYECKUI BbIKNOYaTENb (TUNOUCNOSNIHEHWE Ha
MapKMpPOBKe BblK/tOYaTeNs) COOTBETCTBYET TY3422-037-
05758109-2011, pononHeHuto TY3422-037-05758109-
20114 v Nnpu3HaH rogHbIM K 3KCnyaTauunu.

[laTa M3roToBJIEHUA MapKUPYETCH Ha BbiK/toyaTene

TexXHUUYECKUIH KOHTPOsb Npoun3BeseH

KIAS A

Poccusa, 305000, r. Kypck, yn. JlyHayapckoro, 8



