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PYKOBOACTBO no aKcnjayaTauum

HacTtosuee pykoBofacTBo mo 3kcryatauum (P3) npepHasHa-
YEeHO AJ19 U3YYeHUst 0BCIYKMBAIOLLMM NEPCOHANOM TEXHUYECKMX
XapaKTepUCTWK, YCTPOMCTBA, KOHCTPYKTUBHBLIX 0COBEHHOCTEN U
npaBusl 3KCMyaTaLuum BakyyMHbIX BeikoyaTenen BB/TEL npo-
M3BOACTBA KOMMaHUW «TaBpuaa INEeKTPUK».

P3 MoXeT cnyXuTb MHGOPMaLMOHHBIM MaTeprasnoM AN 03Ha-
KOMJIEHWSI C U3[,eNIMeM MPOEKTHBIX, MOHTaXHbIX U 3KCMyaTauu-
OHHBbIX OpraHu3aLuii.

P3 copepXuT TeXHUYECKUE XapaKTePUCTMKK, NepeyeHb ycIio-
BUIA NPUMEHEHWS BbIKJtOYaTeNIen, TUMbl UCTIONIHEHWIA, CBEAEeHUS
00 ycTpoicTBe M NpuHLMne paboTsl, ykasaHus Mep besonacHocTy,
rpaBuiia NoLroToBKMW K paboTe 1 TexHUYecKoro 0bcnyXuBaHus, a
TaKXXe CBeJleHWs 0 TPAHCMOPTUPOBAHWUU U XpaHEeHUW.

BakyyMHbiii Bbikodatens BB/TEL-10 coctouT 13 KommyTa-
umoHHoro Mozynsa ISM15 n momyna ynpasnenua TER_CM_16_1
unm TER_CM_16_2 (nu6o 6noka ynpasnewus BY/TEL-12A, BY/
TEL-100/220-21-00, BU/TEL-220-05A, a B ciiyyae, KOraa BbIKJI0-
yaTeNlb ObICTPOAENCTBYIOLLMIA, - 31eKTPOHHOO MOAYNS ynpaB-
J‘IEI[-WIH CI\]/I]_1501_01[4] unu Mopynsa ynpasnenus TER_CM_16_
FT(220_3)).

YcTaHOBKa, 3KCnayaTaums n obcnyxuBaHue BbikalovaTenen
BB/TEL, Lo/mKHbI OCYLIECTBAATLCA OByYeHHLIM MepcoHasnoM,
NpoLUeALNM COOTBETCTBYIOLLYIO MOAFOTOBKY M MPOBEPKY 3Ha-
HWI no «[1paBnnaM TeXHUYECKOMN 3KCMIyaTaLum 3N1eKTPUYeCcKnX

YcnoBHble 0603HaYeHUs n coKpawieHusa

TLWIAT.674152.003 P3 U3MeHeHme Ne8

CTaHUUI u ceTei» U «MexoTpacsieBbiM MpaBuiaM no oxpaHe
Tpyaa (npaewna 6esonacHocTu) Mpu 3KcnyaTauuy 351eKTPo-
YCTaHOBOK», @ TaKXe 03HaKOMJIEHHbIM C HAaCTOSLLUM [LOKYMEH-
ToM 1 P3 npuMeHsieMbix Momynen ynpasneHuns TER_CM_16_1,
TER_CM_16_2 wn TER_CM_16_FT, 6nokoB ynpaBneHus
BU/TEL-220-05A (TLUAT468332.021 P3) c 6nokom nuTa-
Hus  BP/TEL-220-02A (TLUAr436535.007 P3), BY/TEL-12A
(TLWArM468332.034 P3), BY/TEL-21-00 (TLUAI468332.015
P3] u 3nekTpoHHbIX Moayneit ynpasnenmsa CM_1501_01(4)
(TLLIAT.468332.019 P3).

[lanee B TekCTe pykoBoACTBa MO 3KCnayaTauuv ans ynobcrea
BMecTo "6/10K ynpaBneHna” u "31eKTPOHHbLIA MOAYyNb yrpaBre-
HMA" MCnoNb3yeTcs TEPMUH "MOAYIb yripaBreHns”.

YctaHoBka 4 pabota Bbiknovateneir BB/TEL paspelsena
TONbKO B COOTBETCTBUW C 3asiBJIEHHBIMU TEXHUYECKUMU XapaK-
TEPUCTUKAMM W YCIOBUAMU 3KCMNyaTaL MK, U310KeHHbIMU B Ha-
CTOSILLEM JOKYMEHTE.

npep,l'lpMﬂTVle—l/BFOTOBMTeﬂb NOCTOAHHO NpoBOOUNT paﬁOTbI no
coBepLeHCTBOBaHUIO YCTpOVICTBa N TEXHOJNI0TNN N3roToBIEHNA
BblKJlOYaTenen, NO3TOMY B KOHCTpPYyKUUU BblKJIlOYaTeIeln Mo-
ryT OblTb BHECEHbI U3MEHEHMUs, HanpaBJieHHble Ha yny4ylleHne
XapaKTepUCTUK, HE OTPa>KeHHble B HaCTodALEeM pyKOBOACTBE NO
aKcnJlyatTaunun.

BB BakyyMHbIli BbIK/ItOYaTENb

BO BkntoyeHne — OTknoveHune

B BkntoyeHne

KPY KoMnnekTHoe pacnpefenutefibHoe yCTPOWCTBO
KCO Kamepa cbopHas 04HOCTOPOHHEr0 0bcyxMBaHMS
H3 HopManbHo 3aMKHYTbIN

HP HopManbHO pa3oMKHyTbIN

OMnH OrpaHnynTeNb NepeHanpsXKeHNs HEIMHENHbIN

0 OTkntoueHune

ABP ABTOMaTMyeCcKoe BK/IOYEHWE pe3epBa

OCHOBHbI€ TEPMUHbI BpeMs ropeHusi gyrv — MHTEpBan BPEMEHU MEXAY MOMEHTOM

CobcTBeHHOE BpeMs BktoYeHWs BB — nHTepBan BpeMeHn Mexay
MOMEHTOM MOJaYY KOMaHfbl Ha BKIOYEHWE BbiK/lo4aTens', Haxo-
DALLErocst B OTK/IOYEHHOM MOJIOKEHWNM, N MOMEHTOM, KOTAa KOH-
TaKTbl KOMMYTaLMOHHOIO MOJYJ1S CONPUKOCHYTCS BO BCEX MOJIHOCAX.

CobcTBeHHOE BpeMsi oTKMoYeHWs BB — nHTepBan BpeMeHu oT
MOMeHTa NoJayun KOMaHAbl Ha OTK/Il4YeHWe BbiKJloyaTens', 1o Mo-
MEHTa MPeKpalLeHNs COMPUKOCHOBEHMS (pa3MbikaHWa) rnaBHbIX
KOHTaKTOB KOMMYTALMOHHOTO MOAYNS.

MonHoe Bpems oTkiioyeHust BB — nHTepBan BpemeHn Mexay
HayasioM orepaLmu OTKIIIOUEHUS U MOMEHTOM MoracaHusi Ayru Bo
BCeX M0/0Cax KOMMYTaLMOHHOIO MOLY IS

1 Ansa BB/TEL MOMeHT nofaun KOMaHAbl Ha BXOAbI MOAYNSA yNpaBneHus.

nepBoro BO3HWMKHOBEHWUA Oyrn U MOMEHTOM OKOHYaTesIbHOro eeé
noracaHuna Bo BCeX NMoJjitocax KOMMyTaLMOHHOIo Moaynia.

BakyyMHble BbiktodaTeny BB/TEL ABs0TCS KOMMYTaLMOHHbI-
MU annapaTamu HOBOro NOKOJSIEHUS, 3aLLUMLLIEHHBIMUW NaTeHToM PO
No 2020631 o1 30.09.94. OcobeHHOCTbIO MX KOHCTPYKLMK SIBASIOTCS
nodasHble 31EKTPOMarHUTHbIE NPUBOAbLI C MarHUTHOM 3aLLENKON,
MexaHUYeCcKn CBsI3aHHble 06LLMM BanoM.
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BaKkyyMHble BbiKlouaTenu cepuu BB/TEL

1. HASHA4YEHUE

BakyyMHble Bblknt4aTeNn npefHa3HayeHbl AJI9 KOMMyTauuu
31EKTPUYECKMX LieNeN Npu HOPMasibHbIX Y aBapUHbIX PeXnMax B
ceTaxX TpeéxdasHoro nepemMeHHoro Toka (yactora 50 Mu), HOMMUHaL-
HbIM HanpshkeHnem po 10 kB BkntounTeNnbHO € M30AMpOBaHHOMN,
KOMMeHCUPOBaHHOW, 3a3eMNIEHHON Yepe3 pe3uncTop Wau ayrora-
CUTENbHbIN peakTop HENTpasbio.

BB npenHasHa4yeHbl 4nd YCTaHOBKWM B HOBbIX U PEKOHCTPYyUpYy-

€MbIX KOMIMJIEKTHbIX pacnpefenuTenbHbIX YCTPOMCTBaX CTaHLUMNA,
NOACTaHUMIA W LpYrnX YCTPOWCTB, OCYLLECTBSIOLWMX pacnpege-
NeHune 1 notpebneHne 3NEKTPUYECKON SHEPTUM BO BCEX OTPACNX
HapoLHOro X03AWCTBa, B TOM uucne HedTerasopobbiBatoLlen u
nepepabatbiBatoLLen, HePTEXMMUYECKOW, XMMUYECKOW, FOPHOPYLA-
HOW 1 ApYrvx oTpacnsx.

1.1. CocTaB BaKyyMHoro BbiknioyaTens BB/TEL-10 u cTpykTypa 0603HaueHus

BB/TEL-10 B CBOEM coCTaBe COLEPXKUT KOMMYTALMOHHbINA MO-
oynb ISM15 u mopynb ynpaenenuns TER_CM_16_1, unun TER_
CM_16_2, unun BU/TEL-220-05A, unu BY/TEL-12A, nnan BY/TEL-
100/220-21-00. BU/TEL-220-05A wvcronb3yloT WUCKIOYATENBHO
COBMECTHO ¢ 610KOM nuTaHns BP/TEL-220-02A.

Mopaynu ynpasneHus:
HaumeHoBaHune 06o3HavyeHue

Bnok ynpaBnenus BU/TEL-220-05A

Brok nutaHus BP/TEL-220-02A

Brok ynpaeneHus BY/TEL-24/60-12-01A
Brok ynpaeneHus BY/TEL-100/220-12-01A
Briok ynpasneHus BY/TEL-24/60-12-02A
Bnok ynpasneHus BY/TEL-100/220-12-02A
Bnok ynpasneHus BY/TEL-24/60-12-03A
Bnok ynpasneHus BY/TEL-100/220-12-03A
Brok ynpaeneHus BY/TEL-100/220-21-00
Mogynb yripasneHus TER_CM_16_1(220_1)
Mogynb ynpasneHus TER_CM_16_1(220_2)
Mogynb yripasnieHus TER_CM_16_2(220_1)
Mogynb yripasneHus TER_CM_16_2(220 _2)
Mogynb ynpasneHus TER_CM_16_FT(220_3)
3neKTPOHHbIN MOAYJIb yNpaBfeHus CM_1501_01(4)

BB/TEL-10, npMeHsieMblit 48 cUCTeM BbICTPOAENCTBYIOLLENO
ABP, coctout 13 ISM15_Shell_FT2 n CM_1501_01(4) nnbo TER_
CM_16_FT(220_3].

KoMMyTauuoHHble Mogynu:

0603HayeHne Ans ynpasnenus

npuMeHsoT
ISM15_LD_1(45);
ISM15_LD_1(46);
ISM15_LD_1(47);

TER_CM_16_1;
ISM15_LD_1(48);

TER_CM_16_2;
ISM15_LD_1(51);

BU/TEL-220-05A;
ISM15_LD_1(55);

BY/TEL-12A;
ISM15_LD_1(67)

BY/TEL-100/220-21-00
ISM15_LD_2(51);
ISM15_LD_2(52)

ISM15_Shell_2(200_H);

TER_CM_16_1;
ISM15_Shell_2(210_H);

TER_CM_16_2;
ISM15_Shell_2(250_H);

BY/TEL-12A;

ISM15_Shell_2(275_H);

BY/TEL-100/220-21-00
ISM15_Shell_2(150_L)

ISM15_Shell_FT2(200);
ISM15_Shell_FT2(210);
ISM15_Shell_FT2(250)

CM_1501_01(4);
TER_CM_16_FT(220_3)

YISM15_LD_1wnISM15_LD_2 B ckobkax ykasaH HOMEp KOHCTPYKTUBHOIO ucnosiHeHus. Y ISM15_Shell_FT2 — MexnostocHoe pacctosiHue
B Munnumetpax. ¥ ISM15_Shell_1 n ISM15_Shell_2 — MmexnontocHoe paccTosiHue B MUNANMETpax M 0603Ha4YeHNe BbICOTbI BEPXHEr0 TOKOCH-

éMa (L — Hu3kumia, H - BbicoKuiA).
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PYKOBOACTBO no 3KcnJjiyatauumn

1.2. YcnoBus aKcnlyaTauum

KnumaTtnyeckoe ucnosiHeHWe BbikiouaTenien — «Y», katero-
pus pasMeLLeHns — «2».

KnumaTtunyeckme BHellHWe BO3feNCTBYOLWME aKTopbI:

— BepxHee paboyee 3HayeHWe TemmnepaTypbl OKPYXaloLLEero
Bozayxa — nuitoc 55 °C (¢ yuéTom npesbiuenns Temnepatypsl B KPY
nnm KCOJ;

— HWKHee paboyee 3HayeHWe TeMMepaTypbl OKPYXaloLlero
BO3ayxa — MuHyc 40 °C;

2. TEXHUYECKUE XAPAKTEPUCTUKU

Boikniouatenn BB/TEL cootsetcteyloT TpebosaHusam FTOCT P
52565, TY 3414-017-84861888-2010 (TLLUAI.674152.003) n npea-
Ha3HayeHbl /s KOMMyTaLuuu TOKOB npu onepauusx “0°, “B”,

wou

“BQ", "“OB"  uuknax aBTOMaTMYECKOro NOBTOPHOIO BKIIKOYEHUSE:

TLWIAT.674152.003 P3 U3MeHeHme Ne8

—  BepxHee  3HayeHWe  OTHOCWUTENIbHOW  BAAXHOCTU
Bo3ayxa — 100 % (c BO3MOXHOCTbIO BbIMafeHUs pockl) npu Temne-
patype nntoc 25 °C;

— 3¢ddekTUBHOE 3HaUYeHMe OTHOCUTENbHON BRaxHocTU — 80 %
npu Temnepatype nntoc 20 °C;

—  Haubonblias
1000" m;

— CcofiepXXaHue KOpPPO3MOHHO-aKTWMBHbIX areHTOB B OKpyXa-
folieM Bosgyxe — Ans atMocdepsl Tvna Il (MpombiwnerHas) no
rOCT 15150.

BbICOTa Haf YpOBHEM Mopsa -

“0-0,3c-B0"; "0-0,3c-B0-20c-B0"u"“0-0,3c-B0-180c
- BO".

OCHOBHbIe TEXHUYECKME XapaKTepUCTMKI BbIKIoYaTeNen npes-
cTaBneHbl B Tabn. 1.

Tabn. 1. OcHOBHble TeXHUYECKUE XapaKTepUCTUKM BbiknloyaTenei BB/TEL

MyHKT ‘ HauMmeHoBaHue napameTpa ‘ 3HayeHUs napaMeTpoB A1 PasNIMYHbIX KOMMYTaLMOHHbIX MOAYyNen
1 KoMMyTaLMoHHbIE Moay/ N ISM15_LD_1 ISM15_LD_2 ISM15_Shell_2 ISM15_Shell_FT2
(45); (46); (47); (51); (52) (150_L) (200_H); (210_H); | [(200); (210); (250)
2 lMapaMeTpbl KOMMyTaLMOHHbIX MOfyNei (48); (51); (55); (250_H); (275_H)
(67)
3 HoMuHanbHoe HanpshkeHue, kB 10
4 HaunbonbLuee paboyee HanpskeHwe, KB 12
1600%; 2000%; 1600%; 2000%;
. " 2 ; : ; s
5 HoMWHanbHbI ToK, A 1000 1000 1250 2500% 2500%
KoMMyTHpyeMbIit EMKOCTHbIN TOK OAMHOYHOM KOHAEHCa- ) ) 1600%; 2000%; 1600%; 2000%;
6 TopHoM baTapen’, A 1000 1000 1250 2500% 2500%
7 HoMyHanbHbBIR TOK OTK/IIOUEHUS, KA 20 20 31,5 31,5 31,8°
8 Tok TepMuyeckon cTonkocTm (3 ¢, KA 20 20 31,5 31,5 315
CKBO3HOM TOK KOPOTKOrO 3aMblKaH!s, KA
9 — HaMBObLIMI MK 51 51 80 80 80
— NepuoAmnYeckas cocTaBnstoLLas 20 20 31,5 31,5 31,5
10 HopMupoBaHHoe cofiepXKaHvie anepuoanyeckoin co- 30 40 40 40 40
cTasnswowen®, %
Pecypc no koMMyTaLMOHHOW CToKOCTYH 47
1 — MNPV HOMUHANIbHOM TOKe OTKJloYeHUs, «0» 100 100 50 50 50
— MPU HOMWHasbHOM TOKe OTKJIYeHUs, «BO» 100 100 25 25 25
— NPV HOMUHASbHOM Toke, «BO» 50000 150000 30000 30000 30000

'Mpw skcnnyatauuu Beikntoyateneit BB/TEL Ha BbicoTe cabiwe 1000 M ao 2000 M Hap ypoBHeM Mopsi Heo6xoAuMo cobnioaaTs TpebosaHus, U3noxeHHble B Mpunoxernn 3.

2 Mpu ncnonbzosarun ISM15_LD_1 unun ISM15_LD_2 1 HoMuHanbHoM Toke cabile 800 A cnedyet ycTaHaBnnBaTb paguatopbl oxaaxaenus (cM. n 4.3.3, Puc. 29).

% pu ycTaHOBKE NPUBOAOM BBEPX.

% Mpu ycTaHoBKe NPUBOAOM BHU3.

% [pu ycTaHOBKe NPWUBOAOM BHU3 U C NPUHYAUTENbHOM BEHTUNSALMEN, obecneynBaloLLeit TeMnepaTypy TepMUHana KOMMyTaLMoHHoro Mogyns He 6onee 105 °C v TemnepaTypy BHYTpM oTceka
KOMMyTaLMoHHOro Moaynsi He bonee 55 °C.

“ BpoCOoK ToKa Npu BKKOYEHUN He JOSDKEH NpeBbilwaTh 4,5 KA (4ns ero pacyérta cnedyet oTnpasuTh B «TaBpuaa INEKTPUK» ONPOCHbINA IUCT, NPeACTaBAEHHbI B [punoxeHun 7,
a TakxKe Of{HONIMHEIHYI0 CXeMY CUCTEMbI 31eKTPOCHabXeHMs).
® Ecnu BenefcTBue Bbicokoro 6eicTpopeiicTeus P3A anepuognyeckas cocTaBisiowan B GakTnyeckoM Toke K3 npeBbiliaeT HOPMUPOBaHHOE 3HaYeHWe, CleflyeT PyKoBOACTBOBATLCS [TpunoxeHmeM 4.
¢ Mpu ApYrix 3HAYEHMAX TOKA KOMMYTaLIMOHHbIN Pecypc onpeaensieTcs no AuarpamMmam KoMMyTaLuoHHoro pecypca (Puc.1).
7 3HayYeHWst MexaHM4eckoro 1 KOMMyTaLuMoHHoro pecypca ISM15_LD_2 ykasaHbl Npu HOMUHanbHOM Toke He 6onee 800 A.
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BaKkyyMHble BbiKlouaTenu cepuu BB/TEL

12 MexaHudeckuii pecypc’, "BO” 50000 150000 30000 30000 30000
CobcTBeHHOe BpeMs oTkIlo4eHns BB He bonee, Mc:
—c BP-02A n BU-05A 90 90 - - -
13 —c BY/TEL-12-01A 30 30 23 23 -
- ¢ BY/TEL-12-02A, BY/TEL-12-03A 45 45 38 38 -
- ¢ BY/TEL-21-00, TER_CM_16_1, TER_CM_16_2 27 27 20 20 -
-cCM_1501_01(4}, TER_CM_16_FT - - - - 10
MonHoe Bpems oTkoueHns BB He 6onee, Mc:
—c BP-02A n BU-05A 100 100 - - -
% —-c BY/TEL-12-01A 40 40 33 33 -
- c BY/TEL-12-02A, BY/TEL-12-03A 55 55 48 48 -
- ¢ BY/TEL-21-00, TER_CM_16_1, TER_CM_16_2 37 37 30 30 -
~cCM_1501_01(4), TER_CM_16_FT - - - . 20
CobcTBeHHOe BpeMsi BKo4eHUst BB He bonee, mMc:
—c BP-02A 1 BU-05A 100 100 - - -
15 - c BY/TEL-12-01A 60 60 40 40 -
— ¢ BY/TEL-12-02A, BY/TEL-12-03A 75 75 55 55 -
- c BY/TEL-21-00, TER_CM_16_1, TER_CM_16_2 42 42 32 32 -
—cCM_1501_01(4), TER_CM_16_FT - - - - 22
16 Pa3HoBpeMeHHOCTb 3aMblKaHUs KOHTaKTOB He bosee, MC 4
17 Pa3HoBpeMeHHOCTb pa3MblkaHUsi KOHTAKTOB He bonee, 3
MC
18 CTOMKOCTb K BHELLHNM MeXaHU4YeCKM1M BO3Le/CTBYOLLIMM Mé
¢dakTtopam no OCT 17516.1-90
HoMuHanbHoe HampsixeHwe onepaTvBHOro NuTaHws, B:
—c BP-02A n BU-05A 220:-220 ) ) _
—-cBY/TEL-12A
19 =24/30/48/60/110/220;~100/127/220 -
- ¢ BY/TEL-21-00, TER_CM_16_1, TER_CM_16_2
=110/220;~100/127/220 -
—-cCM_1501_01(4), TER_CM_16_FT
=110/220;
~100/127/220
20 MouwrocTe, nope6risemas oT ncTouHMKa CMOTpW pyKOBOACTBA M0 3KClyaTaLymn Mogyneit ynpasneHus
ornepaTUBHOro NUTaHNUs pr Py Y yneny!
21 IneKTpUYECKoe CONPOTUBIEHME TNAaBHON LIENN KOMMYTa- 40 40 18 18 18
LIMOHHOTO MoAyns He bonee, MKOM
Macca KOMMyTaLMOHHbIX MOAY/IEN C PasINYHBIMUA MEX-
MOOCHBIMU PAcCTOSHUAMYU He bonee, Kr
—150 MM 34 - 50 - -
~200Mm 35 40 ISM15_LD_1(51);
—210 MM 35,5 anq ISM15_LD_1(45) ) 55 55
2 nISM15_LD_1(46);
—250 MM 36 gna ISM15_LD_1(48)
=275 um 36 - 55 55 56
37 - 56 56
- - 56 -
23 ["abapuTHO-NpUCOeANHUTENbHBIE Pa3Mepbl Cm. Mpunoxerue 1
24 Cpok cnyxbbl, net 30
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PYKOBOACTBO no 3KcnJjiyatauumn
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Puc. 1. Pecypc KOMMyTaLMOHHbIX MoAynein

2.1. U3onsauus

MN3onauma koMMyTaumoHHoro mogpyns ISM15 cootBeTcTByeT
yposHto “6” mo FOCT 1516.3. BbigepxvBaeMble UCMbITaTeNbHbIE
HanpsXeHUs:

— MOJTHOTO rPO30BOro UMNyNbea (MMKosoe 3HadYeHne) — 75 kB;

— OAHOMMWHYTHOTO HanpPsXKeHWs NPOMbILLIEHHON 4acTOTbl B
CYXOM COCTOSIHUU — 42 KB;

— OQHOMUHYTHOI0O HaNpsaXXeHn4d rlpOMbILIJJ'IeHHOﬁ 4acCToTbl NpU
poce (He meHee] — 28 kB;

— [ovHa nyTv yTedku (He Meree) — 200 MM.

2.2. BcnoMmoraTtenbHblie 6510K-KOHTaKTbI
Mopynsa

KOMMYTaLUUOHHOIO

KoMMyTaLmoHHble Mogynv uMetoT no 12 610K-KoHTaKToB (6 Hop-
MasIbHO-3aMKHYTbIX U 6 HOPMasibHO-Pa30MKHYTbIX) [ MCNOMb30-
BaHWS BO BHELLIHWX LiensiX yNpaBAeHUs v CUrHaamn3saumu, a Takxe
1 cnyxebHblli HOpManbHO-3aMKHYTbIN BI0K-KOHTaKT, obecneun-
BalOLLMIA HOPMarbHYIO U COrNacoBaHHyo paboTy Mofyns ynpasie-
HUS 1 KOMMYTaLIMOHHOMO MOAYSIS U OAMH 6NOKMPOBOYHDBIN KOHTAKT,
BKJIOYEHHbBIN B LieMNb NUTaHWS KaTyLleK 3/1eKTPOMarHuTHoOro npu-
Boga (ana ISM15_Shell_2, ISM15_Shell_FT2). MapameTpbl BCro-
MoraTesibHbIX KOHTaKTOB NpuBefeHbl B Tabs. 2.

Tab6n. 2. MapamMeTpbl BcnoMoratesbHbIX 6/10K-KOHTaKTOB KOMMYTaLlMOHHOIO MoAyNns

HavMeHoBaHue napametpa 3HayeHue

MakcuManbHoe paboyee HanpsixeHue, B 400
MakcrManbHas KOMMyTUpyeMas MOLLHOCTb:

- B Llensx noctosiHHoro Toka npu 1=10 Mc, BT 60

- B Llensx nepeMeHHoro Toka npu cos¢=0,8, BA 1250
MakcuManbHbI CKBO3HOM TOK, A 10
MuHUManbHoe 3HaYeHVe KOMMYTUPYEMOro TOKa npu 24 B, MA 100
WcnbiTatensHoe HanpskeHue (noctosiHHoe), B 2000
ConpoTuBneHne KOHTaKToB He bosiee, MOM 80
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BaKkyyMHble BbiKlouaTenu cepuu BB/TEL

3. YCTPOMCTBO U PABOTA BbIKNIOYATEJIEN

3.1. 06wue cBeneHus

B ocHoBy paboTbl BbiktoyaTenein cepun BB/TEL 3anoxen
NPUHLMM ralleHns Ayru nepeMeHHoro Toka B BakKyyMHON Ay-
roracuTeslbHOW Kamepe Npu pasBefeHnn KOHTaKToB B rnybo-
KoM BakyyMe (ocTaTouHoe aasneHue nopsigka 10 Mm pt. cT.).
Hocutensamu 3apsifa npy ropeHun gyrv SBASKOTCS Napbl Me-
Tanna. M3-3a npakTMYeckoro oTCYTCTBUS Cpefbl B MEXKOH-
TaKTHOM NPOMEXYTKe, KOHAEHCaLMs NapoB MeTansla B MOMEHT
nepexofa TOKa Yepe3 eCTECTBEHHbIN HOJb OCYLLECTBASETCS
3a ypesBblyaitHo Manoe Bpema (10 ¢), mocne 4ero npowc-
XOAMT ObICTPOE BOCCTAHOBMIEHWE 3J1EKTPUYECKON MPOYHOCTU
BOK/TEL. 3nekTpuyeckas npoYyHoCTb BakyyMa cocTaBnisieT 6o-
nee 30 KB/MM, 4TO rapaHTUpyeT OTKIOYeHMe TOKa NPU Pacxox-
LleHUN KoHTakToB bonee 1 MM.

Puc. 3. BHewHuin Bug ISM15_Shell_2, ISM15_Shell_FT2

Mo cpaBHEHMIO C TPAAMULMOHHBIMU MACSIHBIMY, BaKyyMHbLIMK
WIW 31era30BbIMU BbIK/TIOYATENAMM, BaKyYMHbIe BbIKJOYaTENM
Npon3BOACTBa «TaBpunaa INeKTPUK» COCTOAT U3 ABYX GYHKLM-
OHaslbHbIX MOZyJleii: KOMMyTaLMoHHOro Mogyns (puc. 3, puc. 4 )
v Br1oka ynpasneHus (puc. 5), unu Mogyns ynpaenenus (puc. 6),
WM 31EKTPOHHOTO MOAY NS ynpasneHus (5ns opraHusaumm Gbl-
ctporo ABP).

YcTpoicTBO U QYHKLMOHANLHOCTL MoAyfeil ynpaBieHus
nofpobHO M3N0XeHbI B pyKOBOACTBAax No akcnayataumm TER_
CM_16_1, TER_CM_16_2, TER_CM_16_FT, BU/TEL-220-05A
(TLUAT.468332.021 P3) ¢ BP/TEL-220-02A (TLLAT.436535.007
P3), BY/TEL-12A (TLUAT.468332.034 P3), BY/TEL-21-00
(TLLIAT.468332.015 P3) n CM_1501_01(4) (TLUAT.468332.019 Puc. 4. BHewHnit ug ISM15_LD_1
P3).

Puc. 5. Brioku ynpasnexvs BY/TEL-100/220-12-03A Puc. 6. Mogynu ynpasnexna TER_CM_16_1
(cnesa) u BY/TEL-100/220-12-01A (cnpaga) (cBepxy) u TER_CM_16_2 (cHuzy)
http://energo24.ru



PYKOBOACTBO no 3KcnJjiyatauumn

3.2. KOHCTpPYKLMS KOMMYTaLMOHHbIX MoAynen

KoMMyTaLuMOHHble MOAYNN COCTOST U3 TPEX MOJIOCOB, yCTa-
HOBJIEHHbIX Ha MeTaJ/IMYyeCKOM OCHOBaHWW, B KOTOPOM pas-
MeLLalTCa 3NeKTPOMarHWTHble MPUBOABI KaXKAO0ro mMostca,
yoepXuBatoLLMe Mo NpUHLUNY «MarHUTHOM 3aLENKN» KOMMY-
TALMOHHbBIA MOAYNb HEOTPAHUYEHHO [0JIF0 BO BKJTIOYEHHOM Mo-

Tabn. 3. KoHCTpyKTUBHbIe ncnonHeHus ISM15

TLWIAT.674152.003 P3 U3MeHeHme Ne8

JIOXKEeHWM Nocne NpepbiBaHUS TOKa B KaTyLLIKe 31eKTPOMarHuTa
npuBoja.

Takas KOHCTPYKLMS MOCTPOEHUS KOMMYTALMOHHOMO Mogyss
nossonseT 6e3 ocobbix cnoxHocTen Bbinyckatb ISM15 ¢ pas-
JINYHBIM MEXTOJIOCHBIM PacCTOsIHWEM coraacHo Tabn. 3.

I LG ISM15_LD_1 ISM15_Shell_2 ISM15_Shell_FT2
paccTosiHue
150 MM ISM15_LD_1(67) ISM15_Shell_2(150_L) -
ISM15_LD_1(45); ISM15_
200 MM LD_1(46); ISM15_LD_1(48); ISM15_LD_2(51) ISM15_Shell_2(200_H) ISM15_Shell _FT2(200)
ISM15_LD_1(51)
210 MM ISM15_LD_1(55) - ISM15_Shell_2(210_H) ISM15_Shell_FT2(210)
250 MM ISM15_LD_1(47) ISM15_LD_2(52) ISM15_Shell_2(250_H) ISM15_Shell_FT2(250)
275 MM - ISM15_Shell_2(275_H) -

raﬁaleTHO-l'lleCOE,D,VIHVITeJ'IbeIe pa3Mepbl KOMMYTaUNOHHbIX MO,D,yﬂeVI N X TUNOUCMOJIHEHNA NPpUBEAEHbI B NPUITIOXKXEHUN 1. KoHTaKThbI
BTOPUYHbIX uenen KOMMYTaLNOHHbIX Mop,yneﬁ npuBeneHbl B NpUIoXXeHnn 2.

3.3. YcTpoiicTBO Nnontoca

OCHOBHblE y3/bl KOMMYTALMOHHOrO MOAyNs pa3MellatnTcs
B 3aKPbITOM W30JMIALUMOHHOM KOpMyce, KOTOPblA BbIMOJIHEH
M3 MexaHWYyecku TpOYHOro M30MALMOHHOrO MaTepuana
(nonukapbonat — gna ISM15_LD_1 v ISM15_LD_2, MeHzonuT
— pna ISM15_Shell_2 u ISM15_Shell_FT2), sawuwatouwem
3JIEMEHTDI KOHCprKLI,I/II/I OT MeXaHN4yeCcKunx I'IOBpe)K,EI,EHI/IVI.

Ka bl Noa0C KOMMYTAaLMOHHOTO MOAYNA CONEPXNUT BaKy-
yMHyto ayroracutenbHyio kamepy (puc. 8) BOK/TEL. KoHTakTbi
BaKYyMHOIM [yroracutenbHoi KaMepbl (MOABWMXHBIA W Hemog-
BUXHbIN - (2] 1 (3) Ha puc. 7) UMeloT aeKTpUYECcKylo CBA3b C
TepMMHaNaMM  KOMMYTaUMOHHOMO  MOAyns. HermogswKHble
KOHTaKTbl BaKyyMHOM [yroracUTesbHOM Kamepbl Kpenatcs K
BEPXHEMY KOHTaKTHOMY TepMUHany MOCPEACTBOM KOHYCHOM
nocaaku. MoABWMXHbIE KOHTaKTbl BakyyMHOW [yroracuTesibHoM
KaMepbl CBA3aHbl MEXaHWYECKM C MPUBOLAMU Yepes TArosble
M30NATOPbI, @ 3J1eKTpUYecKan cBa3b obecnedymsaeTcs ¢ NoMo-
LWbIO TMBKUX TOKOCHEMOB, KOTOPbIE MOACOEAUHSATCSH K HYXHUM
TEPMUHANaM KaX/10ro NoJoca KOMMYTaLMOHHOro MOAYAS.

BepxHuU U HWXHWUIA TepMUHaNbl 3akKpernseHbl Ha OMOpHOM
N30/19TOpE, @ CaM U30ATOP — Ha MeTansimyeckoM [M-obpasHoM
0CHOBaHMMU.

MopBMXHbIE 31EMEHTbI KaX[0ro NnoJsitoca Bo BpeMsi KOMMyTa-
LN coBepLUaloT BO3BPATHO-MOCTyNaTesibHOe ABMXeHWe BAOMb
O[JHOW BEpTMKasbHOW 0CK. 3TO MO3BONSET CYLLECTBEHHO YNpo-
CTUTb KMHEMAaTUYEeCKYl0 CXeMy MOAYJsl, 0TKa3aTbCs OT npuMe-
HEHWS HarpyXeHHbIX LWapPHUPHbIX W Pbl4aXKHbIX 3BEHbEB, YTO, B
CBO0 04Yepefb, 0becneynBaeT BbICOKY HaLEXHOCTb QYHKLMO-

HWPOBaHUS KOMMYTaLMOHHOMO MOAYNs Npu HapaboTke 3afaH-
HOro MexaHU4Yeckoro pecypca bes Heo6X0AMMOCTH PerynMpoBoK
1 PEMOHTa B TeYeHMe BCEero Cpoka ciyxbbl.

Paspesbl NosiloCOB KOMMYTaLMOHHOTO MOAy/s MpeacTaBie-
Hbl Ha puc. 7. B cocTas nosiioca BXOAAT CefytoLime 0CHOBHbIE
3MEeMeHTbI: BakyyMHasi gyroracutenbHas kamepa (1), rubkuii
TokoCbéM (5), Tarosbin nzonatop (4), BepxHuit (6) U HMXKHMI
(7) KOHTaKTHblE TepMUHANbI U 37IEKTPOMArHUTHbLIA NpuBog (9).
Bce a/71eMeHTbl KOMMYTaLWOHHOTO MOL IS PAcroNaratoTcs BHy-
TP onopHoro msonatopa (8] M AOMONHUTENBLHO 3aKPbITbl OT
BO3MOXHOIO MOBPEXAEHWUs U 3arpsidHeHus. B onopHbix 130-
natopax HaxofsaTca 3aknagHsle raiku (10) ¢ pesbbont M12 y
ISM15_Shell_2 v ISM15_Shell_FT2 nnn M16 y ISM15_LD_1 n
ISM15_LD_2. MpuBoj KOMMYTALMOHHOIO MOZy/si COCTOUT U3
craTopa anekTpomaruuTa (11), akopa (12), katywku (13), npy-
XWUH JonosfHuTenbHoro nogxatus (14) n otknoyenuns (15). Ka-
TYLIKM 3/1IEKTPOMArH1Ta COeAMHeHb! NapasnnesbHo, 3a CYET Yero
obecneynBaeTcs 3neKTpUYecKas CUHXpoHU3auma paboTbl BCex
TPEX NOJICOB KOMMYTaLWOHHOTO MOAY/IS.

Montoca MexaHWyeckn cBa3aHbl Mexay coboi obwuM cuH-
XpoHu3upyoLwmm Banom (16). OH MexaHuyecku obecneumsaeT
0LHOBPEMEHHOCTb KOMMYTaLMU BaKYyMHbIX LyroracuTesnbHbIX
Kamep Bcex TpEx moncos. Ha Ban yctaHoBneH kynayok (17),
ynpasnsowmii Mukponepekoyatenamu (18), kotopble Bbinon-
HSIOT GYHKLMM BNOK-KOHTAKTOB BO BHELLHWX BCMOMOraTe lbHbIX
uenax (ynpasneHus, curHanmsauum u gp.). B ISM15_Shell_2,
ISM15_Shell_FT2 Ha Ban ycTtaHOBMeHbl ABE LOMOJSIHUTENbHbIE
TAMM 419 NOLKIIOYEHWS MHAMKATOPA NOJIOXEHWNS FNaBHbIX KOH-
TaKTOB.
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BaKkyyMHble BbiKlouaTenu cepuu BB/TEL

OcHoBHble oTtnnuusa ISM15_Shell_2, ISM15_Shell_FT2 ot
ISM15_LD_1wuISM15_LD_2:

— TAroBble WU30NATOPbl M KOHTaKTHble TepMuHanbl ocoboit
dopMbl;

— I'MOKUN TOKOCHEM;

— [BYXpa3pbIBHbIV NPMBOJ, HA OCHOBE «MarHWUTHOM 3aLLENKUN»;

— MeXaHu3M 60KUPOBKMY;

— WHOWKATOP MNOJIOXKEHUA TNaBHbIX KOHTAaKTOB C rnbkom
CBA3blO.

B pesynbTate rnybokux Hay4HbIX UCCE[0BaHUM U KPOMOTAN-
BbIX 3KCMEPUMEHTOB YAAN0Ch CO34aTh CEpUI0 MasiorabapuTHbIX
BaKyyMHbIX [yroracutefibHbix Kamep Hosoro (ueTsepToro) mo-
Konexus (puc. 8). 3T Kamepbl OTIMYAET BbICOKAA HAfEXHOCTb B
npoLecce 3KCnyaTauun, HU3KOe NEPEXOLHOE COMPOTUBIIEHNE,
BbICOKasi CTOMKOCTb K CBapMBaHWIO NMPU NPOTEKAHUM CKBO3HbIX
TOKOB KOPOTKOTO 3aMblKaHUs, @ Takxe MOBbILLEHHAs KOMMyTa-
LUMOHHas cnocobHocTb, obecneuymBalollas HapExHyl paboTy
annapata npu Tokax 8o 31,5 kKA. BmecTe c TeM, pa3Mmepbl U Mac-
Ca BaKyyMHOW fiyroracutenbHoi kamepbl IV nokoneHuns 3aMeTHO
MeHbLue, kaMep |l nokoneHns, paccunTaHHOM Ha MeHbLLUME 3KC-
nyyaTaunoHHble NapaMeTpsbl.

B KOMMyTaLMOHHOM Mogyne MpUMEHSETCS COBPEMeHHas
KOHCTPYKLMS BaKyyMHOW ByroracutesibHOW Kamepbl, B KOTOPOW
NPUMEHSIOTCH KOHTaKTbl 0ocobolt dopMbl. B MOMeHT pa3Mbika-
HUSI KOHTaKTOB (0TKtoYeHWs uenu) dopMa KoHTakToB obecne-
ymBaeT 0bpasoBaHMe MeXAy HUMU MarHWTHOro Mosis, Hanpas-
NleHWe KOTOPOro NeprneHAMKYNspHO MOBEPXHOCTU KOHTAKTOB.
Takoe nosie Ha3blBAaeTCH aKCMalibHbIM MarHWTHbIM MOJIEM.
Bnaropaps TakoMy addekTy yAaETCH yaepxaTb 3NeKTPUYECKYo
nyry B Haubornee besonacHoM (auddysHom) coctoaHuu, Korga
OHa 0Ka3blBaeT MUHMMasbHOE pa3pyluatoLiee BO3LENCTBUE Ha
KOHTaKTHYl0 MOBEPXHOCTb. M3HOC MOBEPXHOCTW KOHTaKTOB B
BaKyyMHOW [yroracuMTefibHOM KaMepe 3a BECb CPOK Cyxbbl He
npesblwaeT 1 MM.

KaMepbl npov3BoAsaT no ocoboi TexHosmoruu, KoTopas He
nofpa3yMeBaeT WTEHre/IbHOM O0TKAYKM BO3JyXa U3 BHYTPEHHe-
ro npocTpaHcTBa nocne cbopku. [ina Toro 4tobbl obecneuntsb
HW3KWIA YpOBEHb OCTAaTOYHOrO LABfIEHUS U BbICOKOE KayecTBO
cOOpKM BaKyyMHyl0 OyroracutesibHyl0 Kamepy nomeLlatoTcs B
BaKYYMHYI0 Me4b, TAe, COrNacHO TeXHOSOrMU, MPOUCXOAUT UX
CrnekaHue v BbILEpXMNBaHWE B ONpefefleHHbIX YCN0BUSX C 3a-
[LaHHOW ANNTENbHOCTbIO.

C uenbto COXpPaHUTb BbICOKME 3KCMyaTaLMOHHbIe XapaKTepu-
CTUKW BaKyyMHOW LyroracuTenbHOM KaMepbl, B @€ KOHCTPYKLMK
npvMeHsieTcs CUNbGOH CBapHOW KOHCTPYKLMU, KOTOpbIA obe-
CMeyYnBaeT pe3Koe CHMXKEHWE BEPOSTHOCTY NMOSBIEHUS TPELLMH
Ha cBOEel MOBEPXHOCTU U UMeeT Bonblume 3KChIyaTalWoHHbIe
rokasaTenu.

1. BakyymHas
ayroracuTesbHas kamMepa
BAK/TEL

6. BepxHuii TepMuHan
3. HenoaBuHbIi KOHTaKT

2. MoABMXKHbIA KOHTaKT

5. TMbKMiA TOKOCHEM

10. 3aknagHas ranka

7. HWXHwnit TepMuHan y
E 4. Tarosblii n3onatop
——

8. ONopTHbINA N30N1TOP

18. Mukponepeknioyatenu
15. Mpy>unHa oTKNOHEHUS

14. MNpy>xnHa fJONONHUTENBHOTO
nopkatus

13. KaTyLuka anekTpoMariuta

12. flkopb anekTpoMarHuTa

11. CraTtop anekTpoMarHuta

9. 3NeKTPOMarHWTHbI NPUBOA 16. CHxpoHW3Mpytowmii Ban

6. BepxHuii TepMuHan

10. 3aknagHas raka

1. BakyymHas
ayrorocutenbHas

3. HenoaBnXHbIi KOHTaKT KaMmepa

2. ToABWKHbBIA KOHTAKT

5. TMBKMIA TOKOCHEM ~
8. OnopHbIit n3onsTOp

7. HWKHuit TepMuHan

4. Tarosblii nsonsatop

15. MpyxuHa oTKNloYeHUs
11. Cratop

14. TIpyXW1Ha AONONHUTENBHOTO
nogxatusa

9 . INeKTPOMarHnUTHbI
npueoj

’ ‘1& CuHXpOHU3MpYOLWMIA
Ban

13. KaTyuwka anekTpoMmariuta

12. Akopb

s

Puc. 7. Pa3pe3 nontoca KOMMYTaLMOHHOTO MOAyNS:
cBepxy — ISM15_LD_1; cHusy — ISM15_Shell_2

‘W

e e

- -

Puc. 8. BakyyMHble gyroracutenbHble KaMe-
pbi 1l (cnesa) u IV (cnpaa) nokonexui
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PykoBoAacTBO no aKcnsyaTauum TLUAI.674152.003 P3 U3MeHeHue Ne8

3.3.1. TaroBbivi usonatop ISM15_Shell_2, ISM15_Shell_FT2

TaroBbll n3onaTop, obecneymBaoWMini Nepefady MexaHu-
4ECKOro yCWUSIUS NPMBOAA Ha MOABUXXHbIA KOHTAKT BakyyMHOMN

e

A

,El,yFOI'aCVITeJ'IbHOVI KaMepbl, NpeacTtaBneH Ha puc. 9. Takas KoH-

A

SRR,

CTPYKUMNA TAroBoro m3ondatopa obecneymBaeT ero BbICOKYHO
SNIEKTPUYHECKY0 NMPOYHOCTb NPU 3HAYUTEJIbHO MEHbLUNX raba-
pnUTax no cpaBHEHUKO C TPAANLUUNOHHBIMU TATOBbIMW U30N4TOpa-
MW.

3.3.2. NMpusop ISM15_Shell_2, ISM15_Shell_FT2

. Puc. 9. Tarosbiin n3onstop nabupuHTHOro TMNa

MarHuTHas cucTeMa KOMMYyTaUMOHHbIX Mopynen ISM15_
Shell_2, ISM15_Shell_FT2 otnnyaeTcs OT KOHCTPYKLWUM Mpu-
BogoB ISM15 LD 1 n ISM15_LD 2, TeM 4To oHa MMeeT ABa

BO34YLWHbIX pa3pbiBa MarHUTHOW cucTeMbl. Takoe peweHne : Crarop

BHyTpeHHUin
KOMbLIEBOI Pa3pbIB
MarHuUTHo# CUCTEMbI

NPOAMKTOBAHO HeobxoAMMoCTbio 0becneunTts bosbluee ycunne
LN KOHTAaKTHOMO MOZ)KaTus, NMPOMYCKaHUs CKBO3HbIX TOKOB U
OTKJIIOYEHUS TOKOB KOPOTKOro 3aMbikaHus fo 31,5 kKA. M3-3a
TaKOM KOHCTPYKLWW JaHHbIMA TUN NPMBOAA Ha3biBaOT ABYXpa3-
PbIBHbIM MPWBOLOM, KOTOPbIA COCTOUT M3 ABYX MarHMTOTBEp-
OblX feTaneit - akopsa 1 ctatopa (puc. 10).

Hapy 7 KonbLEBON
Pa3pbIB MarHUTHON CACTEMbI

OrpaHnunTenn xoaa sikopsi

Monoxexune «BknioueHo» MonoxeHne «OTKNIOYEHO»

3.3.3. UHpMKaTop NONOXKEHUS rNaBHbIX KOHTaKTOB KM
Puc. 10. [1Byxpa3pbiBHbIV NPUBOA KOMMYTaLMOHHBIX MOAYNEN,

MH,D.VIKaTOp NONOXKEHUA TNaBHbIX KOHTAaKTOB NpefHa3HadyeH
ISM15_Shell_2, ISM15_Shell_FT2

ons MHGOPMUPOBAHMS O COCTOSIHUM KOMMYTaLMOHHOIO MoJy-
ns ISM15_Shell_2 unn ISM15_Shell_FT2 (sknioueH/oTknio-
yeH — 1/0). C uenbio yMEHbLWEHNS UHEPLMOHHbBIX Harpy3oK Ha
CUHXPOHW3UPYIOLLMIA Basl KOMMYTALMOHHOIO MOAYNS yCTpaHeHa
XKECTKas MexaHWyecKas CBS3b Mexay MOAySIeM N MHLNKATOPOM
MOJIOXKEHWS TNaBHbIX KOHTaKTOB. [lonosHMTeNbHO 370 obecne-
ymBaeT cBoboAy Bbibopa MecTa pacrosioeHUs MHAMKaTopa Ha
nepenHen naHenu B3 B KPY nnu Ha dacage KCO.

MpuHLUMN paboThbl MHAMKATOPA NOMOXKEHNS FaBHbIX KOHTaK-
TOB 3akKfloyaeTcs B crefyolleM. Npu BbINOJHEHN onepaLuu
oTk/oueHMa uanda TAHET TPOC U BbITATMBAET ero Ha onpepe-
NeHHYI0, HeOBX0AMMYI0 AN cpabaTblBaHWA UHAMKATOPA, AW~
Hy. Mpn 3TOM B OKHe MHAMKaTopa nosBiseTcs obosHadyeHwe,
COOTBETCTBYIOLLEE OTKIIOYEHHOMY COCTORHMIO Moayna (puc. 11,
cnesa). Mpn BKAIOYEHNM KOMMYTaLMOHHOIO MOAYAS MPOUCXO-
anT obpaTHoe ABWKeHKe Tpoca, OCyLlecTBaAsSeMoe BO3BPaTHOI
MPYXUHOW, N B OKHe Koprnyca nossnsetcs obosHayeHue, co-
OTBETCTBYIOLLEE 3aMKHYTOMY COCTOSIHMIO FJ1aBHbIX KOHTAKTOB
(puc. 11, cnpasal.

Puc. 11. IHomMkaTop NonoXeHUsi rnaBHbIX KOHTaKTOB
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BaKkyyMHble BbiKlouaTenu cepuu BB/TEL

3.4. PaboTa BbiknloyaTens
3.4.1. BknioyeHue

B MomeHT nogavynm KOMaHAbl BKIKOYEHUA Ha MoAysb ynpaB-
NneHna npoucxognuT paspan BKKOYakWwero KoHaoeHcatopa Ha
KaTYyLWKY 3/1EKTPOMArHUTHOro npmeoga KOMMyTaynMoOHHOIo Mo-
Aynda, U Ha4NHaeTCcqa npouecc BKAKYeHUd BblKntodaTend.

Mo Mepe pocTa Toka B 06MOTKE 3/1eKTPOMarHUTHOro NpuBoAa
CUa 3/IEKTPOMarHUTHOTO NPUTSXKEHUSA MeXIY SKOPEM U CTaTo-
pOM BO3pacTaeT [0 BENIMYUHbI, MPeBbILLAIOLLEN CUITY NPOTUBO-
LLeNCTBUSA NPY>XUHbl OTKOYEHUS. B 3T0T MOMeHT skopb npu-
BOJa Ha4YMHaeT ABMraThbCs MO HanpaBJIeHWIO K CTaTopy, Tonkas
TATOBbIN N30NSTOP W MOABMXKHbBINA KOHTAKT BaKyyMHOW Ayrora-
cUTeNbHOM Kamepbl (MnMHua 1 Ha puc. 12). B npouecce asuxe-
HWS MPOUCXOANUT NepeMeLleHne THroBOro U30a5Topa U CxxaTune
NPYXWHbl OTKJIYEHUS U NPY>XUHbI [OMOAHWUTENIbBHOrO MoAXKa-
TS, 3a30pbl YMeHbLUATCS, bnarogaps YeMy cuna NpUTSKEHNS
SIKOpPS yBEIMYMBAETCS.

BbicTpo pacTywas 31eKTpoMarHUTHas Cuna, yCKopseT noj-
BVXKHbI KOHTaKT BaKYYMHOM JyroracuTeNbHOM KaMephbl 10 CKO-
POCTM, ONTUMALHOM ANA NPoLecca BKIKYEHWA W Mo3BoaseT
n3bexatb Apebe3ra KOHTAKTOB MpM UX COyAapeHun, CHUXas,
MpW 3TOM, BEPOATHOCTb MPobos BaKyyMHOro MpOMeXyTka [0
MOMeHTa 3aMblkaHua (nuHua 2 Ha puc. 12).

YcKopsioLwuiics sKopb NpoBOLMpPYeT BO3HUKHOBEHWE B BUT-
Kax 0bMOTKM 3nekTpoMarHutHoro npusoga npotuso-3[C,
KoTOpas nNpensaTcTByeT fJalbHellleMy HapacTaHWio ToKa B
0BMOTKE, U LJaxe HECKOJIbKO CHUXaeT ero (yuactok 1-2a Ha
puc. 12). B MOMEHT 3aMblKaHWst KOHTAKTOB MOLBUKHbIA KOHTaKT
0CTaHaB/AMBAETCS, a SAKOPb MPOAOSIKAeT ABUraTbCs elie Ha

MonoxeHwne koHTakToB BOK/TEL

2 MM, NOLXKMMAs KOHTaKTbl Yepe3 Mpy>XUHY JOMNONHWUTENBHOrO
nomxatus. 06LwmMin xof kops 8 MM, XOf NOABUXKHOIO KOHTaKTa
6 MM. locTurHyB cTaTopa, IKopb OCTaHaBAMBAETCS, 0CTAaBasCh
NPUTSHYTBIM K HEMY 3a CYET [elICTBUS MarHUTHOro nons, obpa-
30BaHHOIO NPOTEKAIOLLMM TOKOM BKIIOYEHMS (MHMS 2a Ha puc.
12). B MOMEHT 0CTaHOBKM SIKOPS OH NepecTaeT WHAYLMPOBaTh
npoTtneo-3/[1C, 4To NpMBOAMT K poCTy Toka, HeobxogMMoro ans
HacbILLEHUS AKOPS M cTaTopa 4O LOCTUXEHWUS UMK Heobxoam-
MbIX MarHUTHbIX CBOMCTB (yyacTok 2a-3 Ha puc. 12).

HamarHuyeHHble [0 HacbilWeHUs AKOpb M CTaTop co3fatT
HaCTO/IbKO MOLLHbIA OCTAaTOYHbIA MarHUTHbIA MOTOK, YTO ero
LOCTaToOYHO A1 yAEepXaHWs AKopsa npueoja (M cooTBeTCTBEH-
HO, KOHTaKTOB MOAY/NA) BO BKIIIOYEHHOM MONIOXKEHUU AaXe Mo-
C/le OTKJIYEHUS MUTAaHUS KOHLEHCATOpHbIX baTapei Mopynen
ynpaeneHus (nvHua 3 Ha puc. 12). MpuHLMN, Ha KOTOPOM OCHO-
BbIBAeTCS LAHHbIA CNocob BKIOYEHUS, U yOepXaHUS BbIKIIt0-
yaTens BO BKJIOYEHHOM COCTOSIHWU Ha3biBAeTCs «MarHUTHas
3allenka.

McnblTaHua Ha CTOMKOCTb K MeXaHUYeCKUM BO3LENCTBUSAM
rokasasu, 4To YCUNns YAepXXaHWus LOCTaTo4YHbI 418 TOro, YTo-
Obl COXpaHATL MOAY b BO BKJTIOYEHHOM MOJIOXKEHUN Tak LOATO,
KaK 370 HeoOXOAMMO MO YCNOBUSAM 3KCMyaTaumu, gaxe, npu
BO34e/CTBUM BUOPALMOHHbIX HArpy3oK.

OTKJ'HO‘-IaIOLLI,aﬂ NpyXunHa npuBoda B npouecce ABMKEHUA
AKOPA CKMMaeTCd, HakanamBaa NnoTeHUManbHy0 aHepruo and
BbINOJIHEHNA oNnepaunn OTKIYEeHNUA Mopayngd. I'IepeMeu.l,eHMe
AKOpPSA nepepaeTcd Ha CVIHXpOHVI3VIpyIOLLI,MI7I Bas, noBopa4ymnBasa
€ro B npouecce ABVXXeHUA ONA ynpaBiieHNUd BCNoMoraTeflbHbl-
MW KOHTaKTaMu.

44ab 6

\ Tok B KaTylKe npueoaa

MepeMeLleHmne skops

CkopocTb sikops

Puc. 12. Ocunnnorpammel paboTbl

KOMMYTaLMOHHOIo MOAyNda B LUKNe B-0
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PYKOBOACTBO no aKcnjayaTauum

3anac no ycunuio yaepxanus (cuna, Heobxoaumas L OT-
pbiBa SKOPsl OT CTaTOpa 3JIEKTPOMarHuTa, NpUIoXKeHHas BAOb
ocu npueopal, coctaenset 450-500 H g5 ofHOro Motoca KoM-
MyTaumoHHoro mogyns ISM15_LD_1 vnun ISM15_LD_2 v 2000
H - pna ISM15_Shell_2 nnn ISM15_Shell _FT2.

B Clnlydae 06prBa Lenun KaTyWwKn 3/ieKTpoMarHnTa ogHoro 13
noJitocos., KOMMyTaLl,VIOHHbIl)'I Monynb He q)VIKCVIpyeTCﬂ BO BKIJIIO-
HYEHHOM MOJNIOXKEHUN N OTK/IHOHaeTCd, TeM CaMbiM npegynpex-
AaeTca pa60Ta BblK/ll04aTENA B HeI'IOJ'IHO(ba3HOM pexunme.

3.4.2. OTKNOYEeHUe

Mpu nofaye KOMaHAbl OTKIIIOYEHUS, Ha BXOL MOZYJb ynpaBne-
HUSI pa3pskaeTCst NpPefBapUTENbHO 3aPSPKEHHbIN OTKII0YAIOLLMA
KOHLieHcaTop MoAyns ynpaBneHus, obecneynBaloLLnii NpoTeKa-
HuWe Toka 4yepe3 06MoTKy B TeyeHue 15-20 Mc B HanpaBneHuu,
MPOTVUBOMOJIOXHOM TOKY BKJOYEHMA (y4acTok 4-5 Ha puc. 12).

ToK OTKJIIOYEHMS YAaCTUYHO pasMarHW4MBaeT MarHWTHYK Cu-
cTeMy (skopb-cTaTop) Bo 3HAYeHUs, MpWU KOTOPOM, SIKOPb MOA
LeCTBMEM OTK/IoYaloLei NpyXMHbl CMOXKET HavaTb ABWUraTbes
BHU3.

CoBMecTHOe BO3JeNCTBME OTKIIIOHAIOLLEN MPYXWUHbI U Mpy-
XKUHBI [LOMOSTHUTENTLHOMO MOAXKATUA KOHTAKTOB SIBASETCS focTa-
TOYHBIM /11 TOFO, YTOBbI «OTOPBATb» MPUMarHUYeHHbIA AKOpb
oT ctatopa [nuHua 4a Ha puc. 12). ObpasoBasluniics BO3ayLU-
Hblil 3330p B NPUBOAE PE3KO YMEHbLUAET CUIY MPUTSHKEHUS, MO-
3TOMY SIKOPb MOA LEWCTBUEM MPYXKUH OTKIIIOYEHUS U MOKATUS
VHTEHCMBHO Pa3roHAETCA W Nocie 2 MM CBOBOLHOTO ABWXKEHMS
YOAPHLIM BO3LENCTBUEM YBNEKaeT 3a COBON MOABUMKHLIA KOH-
TaKT BaKYyMHOW [yroracuTeflbHON KaMepbl. JHepruv ynapHoro
BO3[ENCTBMSA [OCTATOYHO A1 Pa3pbiBa TOYEK MUKPOCBApKM Ha
NOBEPXHOCTU KOHTAKTOB.

Pa3MblkaHWe KOHTaKTOB MPOUCXOANUT C MHTEHCUMBHbBIM yCKOpe-
HMEM, CnocobCTBYS LOCTUXKEHWIO MaKCHMaSIbHOWM OTKJIKOYatoLLER
CMOCOBHOCTU KOMMYTaLMOHHOrO Mofyna (nuHua 5 Ha puc. 12).

3.4.3. PyyHoe oTKJII04EHUE

BbikntouaTenb MOXeET bObiTb OTKJIIOYEH BpyYHyto. [ns pyyHo-
ro oTknodenns BB/TEL ¢ kKoMMyTaumoHHbIM Mogynem ISM15_
Shell_2 nnan ISM15_Shell_FT2 Heobxopgnmo noBepHyTb Bnokupo-
BOYHbI BaJl MPOTMB YaCOBOM CTPESIKU B COOTBETCTBUM C M. 4.3.6.

PyuHoe otknoueHne BB/TEL ¢ KOMMyTauMOHHBIM MoAyfiem
ISM15_LD_1 wnn ISM15_LD_2 ocywecTtBnsietcs nNyTéM BO3-
LLeCTBUSA Ha KHOMKY PyYHOr0 OTKJ/IOYeHWs, KOoTopas Yyepes Tosl-
KaTeslb, LAPHMPHO CBA3aHHbIN ¢ BasioM (16) (puc. 7). MogpobHee
MexaHW3M onucaH B pa3sgene 4.3.6.

3.4.4. PyyHoe BKloYeHue

Hanunuve B cxeme ynpaBneHus Bobikntodatens batapen Mano-
rabapuTHbIX KOHAEHCATOPOB MO3BOJIIET OCYLLECTBAATb MepBoe
BkJtoyeHne BB/TEL Ha obecToyeHHON NOACTaHLMM C MOMOLLbO
PasNYHbIX YCTPOMCTB MUTAHUSA, MOLKIHOYAEMbIX K HU3KOBOJIbT-
HoMy Bxomy BY/TEL-12-03A n BU/TEL-05A:

TLWIAT.674152.003 P3 U3MeHeHme Ne8

— 2 batapeiikn no 9 B Tuna «KPOHA» coefiMHEHHbIX nocne-
[0BaTesIbHO;

— BMB/TEL (6onee nogpobHo cm.B TLLIAT. 565131.000 P3);
— akKymynsaTopHas batapes 12-24 B.

WMetowuiica 8 BY/TEL-12-03A n BU/TEL-05A npeobpasosa-
TeNb, MOBbLILLAET HANPSXKEHNE NUTaHWS [0 HEODXOAMMOro YpoBHS
¥ 3apsXaeT B TeYeHne KOPoTKOro BpeMeHy (MeHee 1 MuH.) 6aTa-
peto KOHAEeHCaToOPOB, MNOCSIEe Yero Bbik/toYaTe b roToB A1t COBEp-
weHus onepauun «B» unu «BO». Bonee nogpobHas nHdopma-
LMs Mo NMepBoMy BKIoYeHMto BoikouaTens BB/TEL npueepeHa
B PYKOBOJCTBAX MO 3KCMJyaTaLmm 3TUX MofyNel ynpaBneHus.

Ons Bknoyenus BB/TEL ¢ momynamu ynpasnexus BY/TEL-
100/220-21-00, CM_1501_01(4), TER_CM_16_1, TER_CM_16_2,
TER_CM_16_FT B ycnoBuax oTcyTCTBUSI ONepaTUBHOMO NUTaHUS
npuMeHsitoT pydHon reHepatop TER_CBunit_ManGen_1, nog-
KJto4aeMbIn K Bxofy “lMutaHune” Mopyns ynpaBneHus.

3.4.5. Moaynu ynpaBneHus

Mopynu ynpaBneHWs BaKyyMHbIMU BbIK/tOYaTeNAMU  SIB-
NIATCA  MX  HeoTbeMJIeMOM YacCTbldo W M3roTaB/IMBaAlOT-
Ccs B BWAE OTAENbHbIX YCTPOWCTB, YCTaHaB/IMBAeMbIX B pe-
nenHbix otcekax KPY, Ha naHensx kamep KCO wunm Ha
B3 KPY. OHu obecneuymBaloT BK/OYEHME U OTKIOYEHME
KM 0T UCTOYHMKA NOCTOSIHHOTO, BLIMPSIMIEHHOTO MW NepeMeH-
HOro OMepaTUBHOrO TOKa, BIOKMPOBKY OT MOBTOPHOFO BKJOYe-
HWS, OTK/OYeHWe OT TpaHcPopMaToOpoB TOKa MpPU OTCYTCTBUM
HanpsXXeHUs MUTaHNS, @ Tak Xe pag LOMOSHUTENbHbIX QYHKLMA.

[pn cMeHe MNONAPHOCTM NOAKIIOYEHMS Lenen oT MoAyns
yNpaB/IeHUs K 3/1eKTPOMarHUTHOMY MpUBOLY, KOMMYTaLMOHHbI
MOZy/b MOXeT He BKJIIOYMTBLCS C MepBOro pasa, Ho rapaHTupo-
BaHHO [JO/DKEH BKJIIOYUTLCH CO BTOPOTrO pasa.

[ns Bonee noppobHOro 03HaKOMJSIEHWS C MOLYNSIMU ynpaB-
JIeHNs peKOoMeHIyeTCs WCMoJfib30BaTb PYKOBOACTBA MO 3KC-
nnyataumn: TER_CM_16_1, TER_CM_16_2, TER_CM_16_FT,
BU/TEL-220-05A (TLLATI.468332.021 P3) c¢ BP/TEL-220-02A
(TLUAT.436535.007 P3), BY/TEL-12A (TLUAI.468332.034 P3),
BY/TEL-21-00  (TLLAT.468332.015  P3), CM_1501_01(4)
(TLLIAI.468332.019 P3).
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BaKkyyMHble BbiKlouaTenu cepuu BB/TEL

4. ACNOJIb3OBAHUE NO HASHAYEHUIO

4.1. MoproroBka nepen NnpUMeHeHMeM

lMepen, ncnonb3oBaHWEM BbIKOYaTeNEN MO Ha3HayYeHUto cre-
LlyeT NpoBepuTb KOMMJIEKTHOCTb MOJIYYEHHOrO MO 3aKasy OCHOB-
HOrO (KOMMYyTaLMOHHbIE MOLY/W, MOAYW YNpaBieHus) 1 BCromo-
raTenbHoro (moctasnsemoro no 3akasy) obopyfoBaHus, B COCTaB
KOTOPOro MOXET BXOAWTb Criefylolliee: KOMMeKTbl feTanei nns
yCTaHOBKM 0CHoBHoro obopyposaHust B KPY n KCO, EMKoCTHble
¢unbTpbl O/TEL, 6110kM MexaHnyeckoro BktodeHns BMB/TEL u
Lpyroe obopygoBaHue.

B koMmnnekTe c 0bopynoBaHneM NocTaBAseTcs CeayloLlas Tex-
HUYeCKas W 3KCMJTyaTalMoHHas AOKYMEHTaLMS: HacTosLLEe pyKo-
BO/CTBO M0 3KCMJlyaTaLi, PyKOBOACTBO MO 3KCMlyaTaLymu Moy s
ynpasJieHns, pyKoBOACTBO N0 3KClyaTaLum (TexHuyeckoe onuca-
HUe, MHCTPYKLMA N0 MOHTaxy) BCcromoraTeNibHoro 06opyaoBaHus,
nacnopT BB/TEL, cocToswmii 3 agyx pasgenos (pasgen KoMMmyTa-
LIMOHHOTO MONIA U pa3fen Modyns ynpasieHus).

I'Iepe,u, npnMeHeHnem BblKJllOYaTeNel Mo HasHayeHUto Heob-
X0AMUMO O3HAaKOMUTbLCA C TEeXHMYeCcKown ,EI,OKyMEHTaLI,I/IeVI n npo-
BEPUTb BO3MOXXHOCTb MCMOJZIb30BaHUA KaX[oro BblkNO4YaTesnd B

Tabn. 5. BxogHow BU3yanbHbIA KOHTPOSb

MpoBepka

KOHKPETHbIX YCIOBUSIX €ro 3KCrjyaTaumu, B YacTHOCTM, MpoBe-
pPUTb COOTBETCTBME CXEMbl OMepaTUBHOIO NUTaHWUs TpeboBaHWAM
PYyKOBOJCTBA M0 IKCMyaTaLmmn Moayns ynpasneHus. CnefyeT Tak-
XKe 03HAaKOMUTLCH C PEKOMEeHAALMAMU MO NPUMEHEHWIO MoLynei
yrpaBfeHns pasHbiX UCMONHEHNI B cxemax P3A, B KoTopble OHU
LOJSKHbI BbITb aanTMpPOBaHsbI.

Mpn ucnonb3oBaHmmn BbikntoyaTenen 8 KPY nnn KCO cnepyet
LOMONHUTENBHO PYKOBOACTBOBATbCS WMHCTPYKLMEN MO MOHTaXy
KOMMYTaLMOHHOIO MOAYIS MM TEXHUYECKMM onucaHmeM (noctas-
JISETCS COBMECTHO C TUMOBBLIM KOMMJIEKTOM afanTalym Uam Tuno-
BbIM KOMIMIEKTOM MeTasnokoHcTpyKuumit) B KPY unun KCO, a Takxe
peKoMeHAALMSAMU, U3N0KEHHBIMU B MYHKTax 4.3 1 4.4 HacTosALero
P3.

Kaxpabli  KOMMYTaLMOHHbIA MOAYNb [LOSDKEH MOABepraTbCs
KOHTpoto o yctaHoBkK ero B KPY nnu KCO. BxogHol koHTposb
NpoV3BOAMTCS BU3yaNlbHO B COOTBETCTBMM C Tabn. 5. B cnyyae
06HapyXXeHWsi HecooTBeTCTBUI HeobxoanMMo obpatutbcst B OTAEN
CEepPBUCHO-TrapaHTUIHOIo 06CyXMBaHWS banxalillero oTAeNeHUs
«TaBpupaa INeKTpuK».

KpuTepuit cooTBeTCTBUSA

YnakoBka (go nzbatus moayns)

OTCYTCTBMS I'IOBpe)K,EI,eHVIVI BbI3BAaHHbIX:

— najeHneM ynakoBku;

— 3HAYUTESIbHOWM BNAXHOCTbIO KapToHa;

— BO3,D,el‘/’ICTBVIeM OCTpPbIX BHELWWHUX NpeaMeToB;

— npeBbilWeHneM AO0NYCTUMbIX HAarpy3ok Ha ynakoBKY.

CooTBETCTBME BHELLHEN MapKWUPOBKW AaHHbIM, NpUBeLeHHbIM B 3aKa3e.

MnombuposaHue

Hannune HenoBpexaeHHbIX NnoMb.

KayecTBO nnacTMaccoBbIX VI3,D,eJ'IVII7I

OTcyTCTBMe MeXaHNn4eCKux I'IOBpE‘)K,EI,eHVIVI, CKOJ10B, UapanuH, naTeH.

KayecTBO MeTananyeckmx VI3,EI,eJ'IVIl7I

OTCyTCTBVIe MeXxaHn4eCkKux I'IOBPE)K,EI,EHI/IFI, LapannH, pXaB4UHbl, NATEH HA KOHTAKTHbIX
nnowanKkax TepMmMHanoB.

4.2. MopgroTtoBKa BblKJloYaTenen K pabore

— lNpoTupka 1M30naLMM KOMMYTaLMOHHOTO MOJYNs CyXUM bes-
BOPCOBbLIM MaTeEpUanoM;

— NpoBepKa paGOTOCI'IOCO6HOCTM BblIKJ1lOHaTENd;

— UCNblTaHWe n3onaunn KoOMMyTaunMoHHOIo Moayna ogHOMU-
HYTHbIM HanpsXxeHnem I'IpOMbILLIJ'IeHHOVI 4acCTOoThl;

— U3MepeHne ConpoTnBIeHNA rNaBHbIX LLGI'IEVI KOMMYTaUMNOH-
HOro Moaynsa.

PEKOMeH,D,yeTCFl cobn rogeHune yKa3aHHOl7I nocnenoBaTesibHOCTU.

4.2.1. OyncTKa U3onsLMM KOMMYTaLMOHHOIO MOAY NS

Mepen MCMbITAHUSIMU KOMMYTaLMOHHOTO MOAYNSt HeobxognMMo
OYUCTUTb N30SIALMIO, NCMOJIb3YS YNCTYIO BETOLLIb, CMOYEHHYH0 3TW-
noBbIM cniupToM. [poTnpka usonsuum NnposoaMTcs 6e3B0pCcoBLIM
MaTepuasnom.

4.2.2. NpoBepKa paboTocnoco6HOCTU KOMMYTaLMOHHOIO MOAY NS

MpoBepka paboTocnocobHOCTV BbIKMOYATENS OCYLLECTBAS-
eTcA nocfie COeAMHEHUS Lenu ynpaBfieHNs KOMMYTaLMOHHbIM
MoflyfieM C MofysieM ynpaBfieHUsi Mo cXxeMme, NPUBEAEHHOW B MX
PYKOBOACTBAX M0 3KCMyaTaLum.

[poBepuTb:

— BbIMNOJIHEHME KOMMYTALWOHHBIM MOJYNEM OMnepaLynin BKo-
YeHUs U OTKOYeHUs (He MeHee MATU UMKIOB), UCMONb3ys BCe
NMOAK/OYEHHbIE BXOLb! YIPaBeHUs;

— ybenTbCs B TOM, 4TO COCTOSIHWE TNaBHbIX KOHTAKTOB COOT-
BETCTBYET MHAMKATOPY NMOJIOKEHUS KOMMYTaLIMOHHOIO MOAYNS .

MpoBepuUTb paboTy COOTBETCTBYIOLLMX NEKTPUHECKUX U Me-
XaHW4ecknx 6I0KMPOBOK:

— Bo BKJ/IIOYEHHOM MOMIOXEHUN KOMMYTALMOHHOTO MOLYyNs
noBepHyTb 6/oKMpoBoYHbI Ban ISM15_Shell_2 wnn ISM15_
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PYKOBOACTBO no aKcnjayaTauum

Shell_FT2 npoTtuB 4acoBoi cTpenku Ha 90°. Moaynb AomkeH
OTKJIIOUYUTLCSA BPYYHYI U NMepenTy B 3abJIOKMpPOBaHHOE COCTO-
AHue.

— B cnyyae ISM15_LD_1 nnm ISM15_LD_2 Heobxoaumo Ha-
XaTb Ha TAry pPy4yHOro oTKJOYeHus, a bnokupoBaHue ocylle-
CTBUTb Npu noMolum bnoknposkm suerikn KPY nnu KCO.

— B 3ab10kMpoBaHHOM COCTOSIHUM KOMMYTaLLMOHHOTO MOAY-
N5t NofaTb KOMaHAy Ha BK/oYyeHue. BkioYeHns nponsontu He
LOJIXKHO.

— lNpoBepuTtb 6710KMPOBKY NOBTOPHbIX BKAOYEHWIA. [1n5 3T0-
ro nofaTb KOMaHAy Ha BKJIOYEHWe U, He CHUMas e&, nofaTb
KOMaHAy Ha oTk/oyeHne. KoMMyTaLMOHHbIA MOAYb A0/DKEH
BbIMNOJIHWUTL NocniefoBaTenbHoCcTb «BO». 3Ta NnpoBepka 06bIYHO
NPOBOAUTCS C MOMOLLbIO KHOMOK MECTHOr0 YrpaBaeHus.

— MpoBeputb b610KMpoBKY BKAtOYeHUs. [ins aToro nopatb
KOMaHAy Ha OTK/loYeHMe 1, He CHMMas e&, NoAaTb KOMaHAy Ha
BKJIIOYeHe. KOMMYTaLMOHHbIA Mofy/lb [O/MKEH OCTaBaTbCs B
OTKJIIOYEHHOM MOJIOXKEHUN. 3Ta NpoBepKa 0bbI4HO NPOBOANTCS
C MOMOLLLbIO KHOMOK MECTHOT0 yrpaBaeHus.

Bce NPOBEPKU LOJIKHbI ObITb BbIMOSIHEHbI C y‘-IéTOM peKoMeH-
p,au,mﬁ, N3N10XKEHHbIX B PyKOBOACTBE MO 3KCNJyaTalumm npume-
HAero Moayna ynpaBneHud.

4.2.3. UcnbiTaHue m3onsiuum OAHOMMHYTHBIM HanpshkeHueM
NPOMbILLJIEHHON YaCcTOTbI

BHUMAHME:

Mepep BbICOKOBOAbTHBIMU UCMILITAHUAMU U30ASALUM
KOMMyTauuoHHoro Moayns OMH, nogknto4YéHHble

K HEeMY, AOJIKHbI 6bITb OTKNIOYeHbI. [lo HaYana
McnbITaHU He06XOAMMO 03HAKOMUTLCSA

c n. 5.3 HacTosILLEero pyKOBOACTBA N0 3KCMJTyaTaLuu.

Ons vcnelTaHnin HeobxoAMMO MCNOIb30BaTh KOPOTKNE OAHO-
XWNbHble kabenu. MprMeHeHWe BbICOKOBOSIbTHbLIX KOaKCMab-
HbIXx Kabenel cTporo 3anpeteHo. Ecav anvHa coeguHUTENbHbBIX
kabenew npeBbiwaeT 3 M, NS UCKTIOYEHNS MepeHanpsXXeHnn
HeobXo0AMMO MCMONb30BaTb LOMONHUTESbHbIA TOKOOrPaHUYM-
BalOLL M pe3ncTop C NapaMeTpaMu, ykasaHHbIMU Ha puc. 13.

Pe3ynbTaTbl CMbITaHW NPOAOBHON N30MALUN KOMMYTALLW-
OHHOTO MOJYns AatoT CBeAeHUs 00 3NeKTPUYECKON MPOYHOCTM
BaKYyMHOI AyroracuTenbHOW KaMepbl U Haluyuu B HeWl Baky-
yma. Mpwu noTepe BakyyMa 3neKTpUyeckas NPOYHOCTb KaMepbl
cocTtasnsieT MeHee 30 KB/MM, B 3aBUCMMOCTU OT ero 0CTaToOYHO-
ro 3HayeHwus. B 3ToM criyyae 3alMTHBIV aBTOMAT, Kak npasuo,
OTKJII0YaeT UCMbITATENbHYIO YCTAHOBKY OT Meperpysku, Takxe
KaK W Mpy NepeKkpbITUN BHELLHEW U30SLMU BaKyYyMHOW Oyro-
racuTeNIbHOM KaMepbl.

WUcnbiTaHUs NpofosibHOM n3onsaumm (B oTKNIOYEHHOM
coctosiium) ISM15_Shell_2 u ISM15_Shell_FT2
Heo6X0AMMO NPOBOAUTL TONbLKO NogasHo (FOCT

P 52565-2006, n. 9.3.3).

TLWIAT.674152.003 P3 U3MeHeHme Ne8

McnbiTaHnam nogsepraetcs nsonauus «dasa-semna», «da-
3a-dasza» v NpofosbHasa M30NALMMN KOMMYTALMOHHOTO MOAYNS
(M30MALMA MEXAY PA3OMKHYTLIMU KOHTaKTaMu BaKyyMHOW Oy-
roracutesibHoii Kamepsl). McnbiTaTenbHoe HanpsxeHue Ans
HOBbIX KOMMYTALMOHHbIX Mogysel - 42 kB, ona Haxogswmxcs B
akcnayaTauum — He MeHee 38 kB. Mo bEM HanpsXkeHWs Npu nuc-
NblTaHWW NPOM3BOAUTCS NaBHo B cootBeTcTBUM € TOCT 1516.2
n. 7.2.4.

Bo BpeMs ucnbiTaHWi NPOAOJSILHOW U30NALUN
KOMMYTaLMOHHbIX MOAYJIe, MOXET NOABASATLCA

WyM, Bbi3BaHHbIW BUbpauuen MeTannmyeckoro
3KpaHa, cB0604HO 3aKpenNeHHOro BHyTPU BaKyyMHOM
AyroracutenbHou KaMepbl. Ero nosiBneHue He
npeAcTaBAsieT ONacHOCTU U He ABNsieTcs aepekTom
KOMMYTaLMOHHOIO MOAYS.

Mpy wvcnbITaHUM NPOLONBHON U30ASLUN U TPEHUPOBKE
BaKyyMHOW [yroracuTesbHON KaMepbl UCMbITaTeNbHOE Hanps-
)KEeHVe peKoMeHayeTCs MPUKIaAbiBaTb K BbIBOAY HEMOABUXKHO-
r0 KOHTaKTa KOMMYTaLMOHHOIO MOZYNS.

Mpu ucnbiTaHWAX nepen BBOAOM B 3KCMJyaTauuio MHOrLa
MOryT MMeTb MeCTO paspsfibl B BaKyyMHOW AyroracuUTesbHOM
Kamepe, KOTopble He YXYALIAT XapakTepUCTUKM KOMMyTalu-
OHHOTO MoZynS.

B cnyyasix MHOrokpaTHoro noBTOpeHUst MCKPOBbLIX Npoboes
pekoMeHayeTcs BblbpaTh ofHOdA3HYl CXEMY WCMbITAHUA U
MCMbITbIBaThL CliedylowM 0bpa3oM: Npu BO3HUKHOBEHUMW pas3-
pAnoB creayeT OCTaHOBWUTL MOLBEM WCMbITAaTENIbHOMO Hamnps-
)KEHWS UM HEMHOTO CHU3WTL ero, a nocne Boigepxku 10-15 ¢
NPOLOJIXUTbL NOBbILIEHWE HanpsHXKeHUs L0 Havana cliefyloLen
cepuu paspsapos. Cepuu paspapoB bbicTpo BoccTaHaBAMBAOT
1 NOBbILIAIOT 3/1eKTPUYECKYIO MPOYHOCTb BaKyyMHOMW U30MLMK
Tak, YTO aBTOMAT 3aluTbl UCMbITAaTENIbHON YCTAaHOBKM OT nepe-
rPY3KW, Kak MpaBuJio, He ycrneBaeT OTK/104aTb YyCTAHOBKY.

Bnarofaps ToMy, 4To BakyyMHas M301sLMa ABASETCS caMo-
BOCCTaHaB/MBalOLWENCs — OHa BOCCTaHaB/IMBAET CBOK 3JEK-
TPUYECKYI0 MPOYHOCTb MOCie pa3psfa Mexay KoHTakTamu. MNpu
MosIB/IEHUN TaKUX €€ 3M1eKTpUYeckas MpOYHOCTb TOJIbKO YBENU-
ymBaeTcs.

1-10 kOm

Puc. 13. MoakntoveHne fononHUTENbHOIO pe3uncropa
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BaKkyyMHble BbiKlouaTenu cepuu BB/TEL

KpuTteprem paboTtocnocobHocTu BeikloyaTens ABASETCA OT-
CyTCTBME MOBPEXAEHUA U30AALUN KOMMYTALMOHHOIO MOAYS
W BblAepXuUBaHWe MpUKNafbiBaeMblX B MpoLiecce WCMbITaHWI
HanpsHKeHUN.

4.2.4. U3MepeHue conpoTuBneHus rnaBHon uenu KM

N3MepeHne 31eKTPUYECKOro COMpPOTUBIIEHWUS MOCTOSTHHOMY
Toky (R) rnaBHbIX Lenei KOMMYTaLMOHHOIO MOAY/SA NMPOBOANT-
CSl C LeNIblo KOHTPONISI KOHTAKTHbIX COEMHEHUN, B TOM yucne
COCTOSIHWSA MOBEPXHOCTU KOHTAKTOB BaKyyMHbIX flyroracutesb-
HbIX KaMep.

Mpu BbiNyCcKe KOMMYTaLMOHHbIX MOZyNiel npeanpusTue npo-
BOAWT NPMEMOCLATOUHbIE UCMbITAHUSA, B X0L4Ee KOTOPbIX NpoBe-
pSIET, 4TO COMPOTUBIIEHUS MNABHbIX LEenein KaXgoro noswca He
npeBbILAeT LOMNYCTUMOr0 3HAYEHWS.

MN3MepeHHble nNOTPebUTEeNsMU 3HaAYeHUs COMPOTUBNEHWUN
rnaeHbix uenei npu Beoge BB/TEL B skcnayataumio (cxema
nsMepeHus faHa B MpunoxeHnun 5) pomkHbl 6biTb He Bonee
yKa3aHHbIX B HacTosLeM P3 HopMupyeMbix 3HauYeHuin. B cBszun
C HebONIbLWMMU 3HAYEHNAMUN CONPOTUBIEHWNI KOMMYTALMOHHbIX
Mogyneit (cM. Tabn. 1) pekoMeHayeTcs MPOBOAUTL U3MEpeHUe
npubopamu, obecneynBatolLMM norpellHocTs He 6onee 5 % B
nnanasoHe 20-100 MmkOM. PekoMeHayeTca NpUMeEHATb MUKPO-
OMMETPbI C U3MepuTebHbIM TokoM oT 200 A.

HopMupyeMble 3Hayenust conpoTtuenienunit (R) rnaeHbIx Le-
nei A0/KHbI MCMONb30BaTLCH A5 CPABHEHUS CO 3HAYEHUAMM,
noslyyaembiMu Npu NnpodunakTnyeckoM KoHTpose R B npouec-
ce akcnayaTaumm BB/TEL. Mpu 3HaunTensHoM Bo3pacTaHuu
CONPOTUBIEHNS ClefyeT BbIICHUTb NPUYMHY €ro yBeIMYeHUs.
[lns aToro cnepyeT NOBTOPHO M3MepPUTb COMPOTUBIIEHUE, Bbl-
NoJIHWB NpefBapuTenbHO BbiktoYaTeneM 5-7 onepaumuin «BO».
Mpu oTpuuaTenbHbIX pesynbTaTax WM3MepeHui, HeobxoanMmo
MpPOBEPUTb KOHTaKTHOE COefIMHEHNE BEPXHEr0 TOKOCheMa — Be-
JINYMHY YCUAUS OT BHELIHEN oWNHOBKU. CrieflyeT Takxxe nNpoBe-
PUTb MOMEHTbI 3aTSXKEK FaeK KpenieHns WWH K TOKOBEeayLLUM
BbiBOAAM KM.

Ecnn n3MepeHHoe 3Ha4yeHMe npeBblllaeT HOPMUPOBaAHHOE
3HayeHne He bonee yeM B 2 pasa, T0 ,u,aaneﬁmaﬂ aKcnnya-
Tauna KOMMYyTaUMOHHOIoO Moayna paspelwlaeTcd, npu ycnosun,
4YTO peasibHag BeJIM4YMHA TOKA KOMMYTAaUMOHHONo Mooyna He
npeBblillaeT cnedyoulyo BENNYNHY:

RH
1,<1, R

rne: Ip n Rp- peajibHble 3Ha4eHUA TOKa N CONpPOTUBIEHNA CO-
OTBETCTBEHHO; I”VI R”- HOMWHANbHbIN TOK U HOPMUpPOBaHHOE
3Ha4YeHne conpoTnBieHNA COOTBETCTBEHHO.

ECJ'IVI COI'IpOTI/IBﬂeHVIe rNaBHbIX |_|,er|e|7| I'IpEBbILIJaeT HOpMVIpO-
BaHHOe 3HayeHWe bonee yeM B 2 pasa, fanbHenLwas akcniya-
Tauna KOMMyTauMoOHHOIo Mmoayns 3anpeu_LaeTC9| n Mmoaynb non-
eH OblTb 3aMEeHEH.

4.3. Ucnonb3oBaHue BbikntoyvaTenei B KPY u KCO
4.3.1. 06wme peKkoMeHpaL U

Mpn yctaHoBke BbikayvaTenen B KPY unn KCO pe-
KoMeHayeTcs cobniopaTb TpeboBaHMs HacToswero pas-
nena, a Takxe Tpebosanua TOCT 14693, TOCT 8024
nOCT 1516.3.

BHUMAHME:

YctaHoBKa BbikntoyaTenen B KPY n KCO gonxHa
BbINOJIHATLCSA MO TUNOBLIM NpoeKTaM, 6o no npoekTaMm
COrNIacoBaHHbIM C 61MXaNLLIUM TEXHUKO-KOMMEpYeCKUM
LeHTpoM «TaBpuaa INeKTpUK».

Mpu npoekTupoBaHum HoBbix KPY 1 KCO ¢ npuMeHeHreM Ba-
KYYMHbIX Bblk/toyaTenen cepun BB/TEL cnegyet pykoBogcTeo-
BaTbCA NPUBELEHHBIMU HUXKe TpeboBaHUSAMY, a Tak xe Tpebo-
BaHUSIMU PYKOBOLCTB MO 3KCMJyaTalMmn MoLyne yrnpaBneHus,
©n10KOB ynpaBieHWs, 3NEKTPOHHbBIX MOAyNel ynpaBieHns.

4.3.2. MoHTaXX KOMMYTaLMOHHOIO MOAY NS

Pabouee NonoXeHune KOMMYTaLMOHHbIX Moayren
ISM15_Shell_2, ISM15_Shell_FT2 (puc. 3] npu ero ycraHos-
ke B KPY nnu KCO - BepTukanbHoe. [pu 3ToM pa3peluaeTcs
yCTaHaB/AMBaTb WX Kak MNPWBOLOM BBepX, Tak W MPUBOLOM
BHU3 (npw yctaHoBke ISM15_Shell_2 npuBogoM BBEpX HO-
MUHaNbHbIA TOK cHMxaetca go 1600 A). Ha koMMyTauMOH-
HOM Mopyne uMetoTcsi Toukn 1 obsisaTesNibHOro KpenneHus
(pesbba M12, MakcuManbHbIA MOMeEHT 3aTsku 40 H*m),
pacnonioXeHHbIX Ha OMOPHbIX w3onaTopax (puc. 14), a Tak-
Xe TOYKWM 2 ans ponosHuTensHoro (HeobszatenbHoro) Kpe-
nnenus (pesbba M8, MaKCMMasibHbIi MOMEHT  3aTsXKKM
10 H*M). Bce MoHTaXHble M 3NEKTPOAMHAMUYECKME HATPY3KH
BocnpuHumMatoT Touku 1 (puc. 14).

BHUMAHME:

MNepepn ycTaHOBKOW KOMMYyTaLMoOHHOro Mmoayns B KPY unum

KCO HeobxoauMo y6eauTbCs B TOM, YTO OH OTKJTIOYEH.
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PYKOBOACTBO no 3KcnJjiyatauumn

Paboyee nonoxenune ISM15_LD_1 un ISM15_LD_2 (puc. 4)
npu mx yctaHoke B KPY nnun KCO — nioboe. lNpu atom pas-
pellaeTcs yCTaHaBAMBaTb KOMMYTALMOHHbIE MOLY/IN Kak Npu-
BOJLOM BBEPX, TaK U NPMBOJOM BHM3. ViMetoTcsa Toukn 2 oba3a-
TenbHoro KpenneHus (pesbba M10, MakcUManbHbIA MOMEHT
3aTsKkM 25 H*MJ, pacnonoxeHHble Ha GOKOBbIX CTOpOHax
MeTannunyeckoro kopnyca (puc. 15), a Tak xe Touku 1 onsa go-
nonHuTensHoro (HeobsazatensHoro) kpennenus (pessba M16,
MaKCMMaibHbIl MoMeHT 3aTsxku 30 H*M). [na kpennewus
MoJItoCOB KOMMYTaLMOHHbIX Mogynen ISM15_LD_1 n ISM15_
LD_2 craxkoit (Toukn 1) umetotca pesbboBble 0TBEPCTUS Ha
OMOPHbIX U30/5TOPaXx MOJIOCOB CO CTOPOHbI, MPOTUBOMOSIOXK-
HOW HUXHEMY TOKOCBEMY (punc. 17).

MoHTaX 1 NoAgKAYEeHNEe KOMMYTALMOHHbIX MOAYNEN cneny-
€T 0CYLWeCTBAATb BO/KHbI OCYLLECTBAATLCSA TONbKO C MCMOMb-
30BaHMEM MpPOBEPEHHbIX W aTTeCTOBAHHbIX AMHAMOMeTpuye-
CKUX KJloYen.

lainka M10

M3=30 H*m
Tapenbuatas
waiiba

13 KOMMN/eKTa

KoHTakTHas
NOBEPXHOCTb
BblBOZA

M3=25 H*m

Puc. 15. Toukn kpenneHns KOMMYTaLMOHHbIX
moaynen ISM15_LD_1, ISM15_LD_2

Crsxka 6ontom M16

Puc. 17. Kpennenue nontocos ISM15_LD_1, ISM15_LD_2 ctsixkon

TLWIAT.674152.003 P3 U3MeHeHme Ne8

M8

2 M, = 10HM

Puc. 14. Toukn KpenneHns KOMMYTaLNOHHbIX MoLy/en
ISM15_Shell_2, ISM15_Shell_FT2

<500 MM.

<500 Mm.

Puc. 16. MakcumanbHo fonyctumas
[JIVHa NpOSeToB WWH

Puc. 18.
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BaKkyyMHble BbiKlouaTenu cepuu BB/TEL

[pMepbl TUNOBBIX PELLEeHNI yCTaHOBKM KOMMYTaLMOHHbIX Mogynei cepuin ISM15_LD_1n ISM15_LD_2 c pa3bEMHbIMU KOHTaKTaMu

npeactasneHsl puc. 18, puc. 19, puc. 20.

]

3nech HEO6XO[MMO MPUMEHSATH
MPVXKUMHOV KOHTAKT,
a He HaBUHYUBAKOLYMIICA

Puc. 19. Puc. 20.

4.3.3. MOHTaXX OLLUMHOBKM

«TaBpupa INEKTPUK», OCHOBbLIBAsSiCb Ha MHOrOJIETHEM OMbITe
3KCNAyaTaLMmn BaKyyMHbIX BbIKJllouaTenen U pa3paboTke npoek-
T0B npuMeHeHus BB/TEL 8 paznnyHbix Tnax KPY n KCO paspabo-
Tasa CBOW peKoMeHAaLMKW No OpraHM3aLumn OLLUMHOBKW B pacrpe-
LenutenbHbIx ycTpoictBax 6-10 kB. CnepoBaHve pekoMeHaaLmsM
B 4aCTu BblbOpa ceYeHWst TOKOBemyLLMX YacTel, NPpUBELEHHbIM B
Tabn. 8, Tabn. 9, rapaHTUpyeT HagExHyto paboty BB/TEL B pacnpe-
LLeNINTENIbHbIX YCTPOMCTBAX Ha MPOTSKEHWU BCEro 3asiBIEHHOMO
cpoka cnyXbbl.

OwwnHoBKa  KOMMyTaLMOHHbIX  Mogynen  ISM15_Shell_2,
ISM15_Shell_FT2 MoxeT ocyLiecTBNATLCS KpyrfibIMKM Anbo nno-
CKUMU LIMHAMK, NPUCOEIUHAEMbIMU K BCTPOEHHBIM B TepMUHAbI
ckobaM, B cooTBeTCTBUM C Tabn. 6, Tabn. 8, Tabn. 9. Kaxpaaa nno-
cKasl WWHa Jo/KHa ObiTb NpuXKaTa K TepMuHasy AByMs bontamu,
Kpyrnias wuHa — ogHUM 601TOM. MOHTaX LIMH OCYLLECTBNSIETCS C
ncrnosib3oBaHue 6onta M16, MOMEHT 3aTSXKKN He LOJIKEH MpeBbl-
watb 60+2H*M. OWwKMHOBKY crefyeT NPOU3BOANTL LUMHAMW, TLia-
TesIbHO MOJOrHaHHLIMU K TepMUHanaM. He ponyckaeTtcs nputarm-
BaTb COTHYTble LWMHbI K TEpMUHANaM «4yepes 3a30p», Tak Kak 370
MOXKEeT BbI3BaTb HEAOMYCTUMbIE CTAaTUHECKME Harpy3KW Ha MoJlioC
KOMMYTaLMOHHOrO0 MOZYNIs U POCT MNEPEXOLHOMO COMPOTUBIEHWSI.
CoBOKYMHOCTb 3TWX YCI0BUIA NPUBELET K NEPErpeBy U BbiXomy W3
CTpOS BbIKJIOYATENS.

Puc. 21. MogkntoyeHne Kpyryiow WUHbI C PO3ETOY-
HbIM KOHTGKTOM K KOHTaKTHbIM TepMuHanam Shell2

Y nnockoi WuHbl, nogknodaemont K ISM15_Shell 2 n ISM15_
Shell_FT2, HeobxognMo no yrnam genatb ackn MuHmumym no 10
MM (cM. Mpunoxerue 1).

MakcuManbHble HOPMUPYEMble 3HAYEHWUS CTaTUHECKUX YCUAUIA
C034aBaeMbIX OLUMHOBKON KOMMYTaUMOHHbIX Mogynein ISM15_ Puc. 22. MopKkoueHre NN0CKOM WHHbI
LD_1unISM15_LD_2 npepacTtaBneHsbl Ha puc. 27. K KOHTaKTHbIM TepMuHanam Shell2
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MEcTkocTb NpUMeHAeMbIX LWWH [O0JDKHa ObITb ,EI,OCTaTO‘-IHOVI
ANd BblOEPXUMBAHUA  HOMUHAJIbHbIX  3JIEKTPOANHAMUNYECKUX
BO3,D,el71CTBVIl71, BO3HUKaOWNMX npu pa60Te KOMMYTaLUMOHHbIX
MO,D,yJ'IeVI, KaK B HOMUHaJIbHOM, TaK A aBapMVIHOM pexume.

InekTpoAnHaMuyeckne Bo3denCTBMA 0T TokoB K3 Bocnpu-
HUMAOTCA OMOPHLIMKW U30NATOPAaMU  KOMMYTALMOHHbBIX MO-

Tabn. 6. MakcumanbHas AJivHa NPOJIETOB LUWH

TLWIAT.674152.003 P3 U3MeHeHme Ne8

oynen. Ons obecneyeHns HopManbHoi paboTocnocobHocTu
annapaToB NpuW MporyckaHWM TOKOB KOPOTKOFO 3aMblKaHWsl, B
cnyyae MOLKJIIOYEHWUS IOCKMMU LWMHAMK, PacCTOsHUA OT Tep-
MWHaN0B KOMMYTALMOHHbIX MOAynei A0 BAMKANLLINX OMOPHbIX
M30/IATOPOB HEe [LOJIKHO MpeBblllaTb 3HAYEHWN, YKa3aHHbIX B
Tabn. 6.

BenuuunHa Toka K3, geiicTeylowee 3HaueHue (MMKosoe 3HaueHue), KA

MakcuMmanbHas anuHa nponeta wuH L, (puc. 25, puc. 16), MM

MeXnoscHoe
Cepus
paccTosiHue, MM

ISM15_LD_1, 150; 200; 500 ) B
ISM15_LD_2 210; 250
150 700 450 300
200 930 600 400
ISM15_Shell_2,
ISM15_Shell_FT2 210 780 630 420
250 1100 750 500
275 1200 820 550

Mpwn bonee OAWHHBLIX NposeTax WWH HeobXoAnMO NpuMeHe-
HVe LOMONHUTENbHbIX OMOPHbIX U30/IATOPOB, Kak NOKa3aHo Ha
puc. 25, puc. 16. HecobnofeHne aTUX yCN0BUA MOXET BbI3BaTb
MOJIOMKY OMOPHbIX M30JSTOPOB NPU NPOTEKAHUU TOKOB KOPOT-
KOT0 3aMblKaHuUA.

B cnyyae pacnonoxeHus oTXoasLWmMX WWH Y NPUBOLA KOMMY-
TauMoHHbIX Mogpynewn ISM15_Shell_2, ISM15_Shell_FT2 Heob-
XOLMMO BblAEpXMBaTb paccTosiHMe corflacHo Tabn. 7 kak no-
KasaHo Ha puc. 26.

Ceyenue TokoBeaywmx wuH B KCO (tabn. 8) unn KPY (tabn. 9)
cnepyeT BblbupaTtb C ycsioBMeM obecrnedvyeHuss HOPMalibHOro
0TBOJA Tensia OT KOMMYTALMOHHOrO MOZyNs Npu npoTekaHuu
HOMMWHaJIbHbIX TOKOB 1 TOKOB KOPOTKOI0 3aMblKaHWs COracHo
FOCT 8024 n I'OCT 14693. 06bl4HO ceyeHune BbibupaeTcsa 6onb-
WM, YyeM 370 Tpebyetcs no lMpaBunam ycTpoicTBa 3NeKkTpo-
yctaHoBok ([1Y3), Tak Kak UX peKoMeHAaLun 0THOCATCS K pac-
npefenuTesnibHbIM YCTPOMCTBAM C OTKPbLITO PaCrosIOXEHHON
OLUMHOBKOM.

Tabn. 7. MMHUManbHO LONYCTUMOE PaccTOsiHWE OT OLLUMHOBKM 10 NpMBOAa KOMMyTaUWOHHbIX Mogynel ISM15_Shell_2, ISM15_Shell_FT2

BenuuuHa Toka K3, geiicTBylouiee 3HaueHue (nMkoBoe 3HauyeHue), KA

20(51) 25(64) 31,5(80)
MuHunmanbHoe paccTosnue L, MM
120 150 190
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Puc. 25. PaccTosiHne oT TepMyHana fo 0NopHbIX U30STOPOB

Tabn. 8. PekomeHpyemoe ceyeHne ownHoBku B KCO

PasMepbl, MM

MefaHble WWHbI

w—eﬁmﬁ

o
( e
5= fmmr

11 L8 E?

Puc. 26. PaccTosiHWe OT HVXKHEN WKHbBI [0 NPUBOAA KOMMY-
TaumoHHoro Moayns ISM15_Shell_2, ISM15_Shell_FT2

AnoMuHueBbIe WWUHBI

HoMuHanbHbIW Tok Npu KosaiMyecTse Nonoc Ha nontoc unu pasy, A

1 nonoca 2 nonocwl 1 nonoca 2 nonocol
50x5 630 - - -
50x6 630 - - -
60x6 800 1250 630 1000
80x6 1000 1600 800 1250
100x6 1250 1600 1000 1250
60x8 1000 1600 800 1250
80x8 1250 2000 1000 1600
100x8 1600 - 1250 1600
120x8 1600 - 1250 2000
60x10 1000 1600 800 1600
80x10 1250 2000 1000 1600

100x10 1600 - 1250 2000
120x10 - - 1600 -
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PYKOBOACTBO no 3KcnJjiyatauumn

Tabn. 9. PekoMmeHpyeMoe ceveHmne ownHoBku B KPY

PasmMepbl, MM

HoMuHanbHbIW TOK Npu KosiMyecTBe Nosoc Ha nontoc unu pasy, A

MepHble WKHbI AntoMuHMeBbIe LWWUHBI

1 nonoca 2 nonochol 1 nonoca 2 nonocobl
60x6 630 - 1000
80x6 800 1250 630 1000
100x6 1000 1600 800 1250
60x8 800 1250 630 1000
80x8 1000 1600 800 1250
100x8 1250 2000 1000 1600
120x8 1600 - 1250 1600
60x10 1000 1600 630 1250
80x10 1250 2000 800 1600
100x10 1600 - 1000 2000
120x10 1600 1250 2000
170-1
. 710x45° 210,5 T 5x45"
2packu 3om8. 2, 2@acku
Q
Pan) S-S
H E<200H 10040.5 3540.2 154£0.3
i
= ‘ 25 ‘ ‘ S8
= F<200H [T} 777z
-
4 4 -
4 4 —

Puc. 27. MakcumanbHo fonycTuMble
cTaTUYeCcKue yCUNus, Co3aBaeMble OLIMHOB-
Ko ISM15_LD_1wnISM15_LD_2

3HayeHMs [OMYCKaeMoro AJMUTENIbHOro HOMUHANbLHOro Toka
0N LaHHOT0 CeYeHUs ABNSIOTCA peKOMeHAaTeNbHbIMK, Lene-
c006pa3HOCTL BEIBPAHHOIO CeYyeHUs A9 KOHKPETHOro NpoeKTa
auerkn ¢ BB/TEL pgosmxHa bbiTh NogTBEPXAEHA UCTIBITAHWUSMM
no FOCT 8024.

[lnsanopkntoyeHns BEpXHero BbIBo4a KOMMYTaLMOHHbLIX MOAY-
neit ISM15_LD_1wmamnISM15_LD_ 2 (puc. 5) pekoMeHayeTcs npu-
MeHsTb WnHKY MTEA.741134.062, YyepTexx koTopow NnpefcTaBeH
Ha puc. 28. MOMeHT 3aTSXKW, AIMHbI U TUMbl 60NTOB OLLMHOBKM
KOMMYTaLMOHHbIX MOAYNel npeacTaBfieHbl Ha puc. 15.

Mpwn 3ToM BbikayaTenu BB/TEL ¢ KOMMyTaluMOHHLIMU MO-
aynsmu ISM15_LD_1 (cMm. puc. 4) nam ISM15_LD_2 npu Toke
cebiwe 800 A, Ho He 6onee 1000 A gofXHbI UCNONb30BATLCA

Jiver OFNPHT 10 M1 TOCT 495-92

Puc. 28. UTEA. 741134.062 LWLinna

COBMECTHO C pagMaTopaMu OXJIaXLEHWUs, B COOTBETCTBUM C
MOHTaXHbIM YepTeXXOM KOMMYTALMOHHbBIX MOAYIEA U PEKOMEH-
fauunamu puc. 29. MuHuMansHas nnowlanb NoBepXHOCTH paau-
aTopa cocTaBnset 260 cM?,

Ona obecrneyeHns TpebyeMbIX W30AALUMOHHBIX paccTos-
HWA NPU NPUMEHeHWU PaAMaTopoB MOryT ObiTb MCMosb30Ba-
Hbl 00NTbl ¢ M30nAUMOHHbIMK ronoBkaMm NTEA.301611.004-03
(puc. 30), nnbo cTangapTHble BUHTLI SO 7380 unu nx aHanoru
C NOJIYKPYrNIOW rosoBKoW. PagnaTopbl Ha HUXKHWUX TepMUHanax
CnepyeT ycTaHaBMBATb HEMOCPEACTBEHHO Ha BbIBOJAX KOMMY-
TaLMOHHbIX Mofynei. PagnaTopbl Ha BEpXHUX TePMUHANax - He-
MOCpPeACTBEHHO Ha MOAXOAAWMX K KOMMYTALMOHHOMY MOLYIIO
LUMHaX Ha pacCTosHWUM He bonee 80 MM OT ocv NontoCa KOMMYyTa-
LIMOHHOIO MOAYNs [0 6IMXKHEro Kpasi paanaTopa.
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Paguamop TWAIL741394.000—-02

bonm UTEA301611.004—03
[adka MIO [TOCT15527— /0
llagba 10 [OCT11371=78(1wm.)
UWadaba 10 [OCI6E402— /0

Puc. 29. YcTaHoBKa urosibyaToro panuaTopa oxnaxpaeHuna

12+0.25
| I
3 N
7 45
—~ = D 230.3
S 27
s

Puc. 30. Bont UTEA. 301611.004-03
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KoHTakTHble TepMuHanbl KM cepun KOMMyTaLMOHHbIX MO-
nynenn ISM15_Shell_2, ISM15_Shell_FT2, wu3rotoBneHHble
no 0coboi TeXHONOrMM U3 BbICOKOMPOYHOIO astoMUHUEBOTO i
cnnaga, aBNsATCA 3GbEKTUBHBIMWU paguaTopamMu TOKOBeay- '

LMX YacTeln KOMMYTaLMOHHOIO MOAyAs M obecneymBaloT Ha-
LLEXHYIO 1 y[L00HYI0 OLUMHOBKY.

7z &

4.3.4. lononHuTenbHasa usonauusa

[pn ycTaHOBKe KOMMYTALMOHHbLIX Mogynei B siyeinkun KPY

unn KCO cnepyet cobniopgat MUHUMaNbHO LOMYCTUMOE pac- M:"O/IFIUUQ
CTOAHWE N0 BO3AYXY MEXAY TOKOBEAYLUMMM HacTamu u OT muna Raychem
TOKOBEAYLMX YacTel [0 3a3eMNEHHbIX 3/1EMEHTOB siyei- 3
K. MUHMManbHO [ONycTUMble PacCTOSHUA OnpefensoTcs %’3 ';
Ha ocHoBaHuK ucnbiTannii KPY n KCO cornacko MOCT 14693 d i —
OCT 1516.3. B bonblunHCTBE criyyaeB, MUHMMANbHO JOMYCTU- |
Mble PacCTOsIHWS B CBETY MPUHMMaloTCs B cooTBeTcTBME C [1Y3.

[laHHble MO PacCTOSHUAM LN HOMUHANbHbIX HaNPsXXeHWn 3 —

10 kB npepncTasneHbl B Tabn. 10. ﬂ‘:

Mpwn ycTaHoBke B KoHkpeTHoe KPY(KCO) ISM15_LD_1(67) T
unu ISM15_Shell_2(150_L) c mexnontocHbIM paccTosHmem 150
MM MOXeT NnoTpeboBaTbCs YCTaHOBKA M30MSLMOHHBIX JIMCTOB . =
Mexay dazamu, nnbo NpUMeHeHne TEPMUYECKMN YCAXKMBAEMOW
My®bThbl Ha OLUMHOBKE. 4 —

B Tex C/lydadXx, Korga HeBO3MOXHO obecneynTb MUHMMab- Q— :
HO O0NYyCTUMble PaCcCTOAHUA MeXAy ToKoBeayLW UMW HYacTaMU U
333eMJIEHHbIMM KOHCTPYKUMNAMUN NO yCO0BUAM 3J'IEKTpVI'-IeCKOI71
NPOYHOCTN, BO3MOXHO NpUMeHeHne ,EI,OI'IOJ'IHVITeanOI;I nionga-

—

Puc. 32. Opranusaums foNOAHUTENbHON U30AAL MM TOKOBeY-

LUMWN KOHTaKTHbIX TepMUHanoB. Kpyrfibie Uan niockue LWUHbI, . "~
wmx yacten ISM15_Shell_2 c ounHoBKo Kpyrnoro ceyeHus

oTX0AsILLME OT KOMMYTaLMOHHOIO MOAYIS, MOTYT JOMOAHNTESNb-
HO M30/IMPOBaTLCH TEPMUYECKW yCaxuBaloLMMUCs Tpybkamu
KakK NnokasaHo Ha puc. 32.

Tabn. 10. MMHUManbHO [LOMNYCTUMbIe PacCcTOSIHUA B CBETY cornacHo Y3

HauMeHbluMe U3onaLMoHHbIe paccToaHUsA B cCBeTY NpU HOMUHAJIbHOM
Hanpa>XXeHuun

o ycnoBusM anekTpMYeCcKom NPoYHOCTH

PaccrosiHue

OT ToKOBefyLMX YacTell [0 3a3eMeHHbIX KOHCTPYKLUA 1 65 90 120
yacTewn 3paHuns

Mexzy npoBoLHMKaMM pasHbix da3 70 100 130

o ycnoeusM besonacHocTu nepcoHana

OT ToKoBeLYLLMX YacTel A0 CMOLIHbIX OrPaXXAEHU 95 120 150

OT ToKOBeAyLUMX YacTen [0 ceTHaTbIX OrpaXKAeHunn 165 190 220
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BHUMAHME:

B cny4yae npuMeHeHWs BONONTHUTENIHON U30MSILUM TOKOBEAYLLIUX
YacTeil NPOMCXOAMT YXyALLEHME TENI00TAAYM OT HUX NPU
npoTtekaHnu paboymx 1 aBapuiHbIX TOKOB. YTo6bl 06ecneunTb
HopMarbHyo paboTy BbiKNlouaTens Npy MCNosib30BaHUN
AONOJNIHNTENBHOW N30NSLMKM Heo6X0AUMO BbIBUpaTh ceyeHue
TOKOBEAYLUMX YacTei Ha 0CHOBAHMM pe3yNbTaToB UCMbITaHWIA NO
[OCT 8024.

C Lenbto CHMXeHUA BepOoATHOCTU BO3HUKHOBEHUA BbICOKO-
BOJIbTHOIO I'Ip0607-| n3o0aunMn BO3AYLWHOIo nNpoMeXyTka npu
nepeHanpaXeHnax B CeT N HalM4nm MecCT NpuUCyTCTBnUA pe3ko
HEeoOHOPOOHOro Nosid, peKoMeHayeMm:

— 6onT ¢ LLIECTVIFpaHHOVI ron0BKON yCTaHaBNnMBaTb CTPOro
ro/I0BKOI BHU3 MO HanpaB/eHUo K OCHOBaHNUIO KOMMYTaLNOH-
HOro Mmoayng;

— NPUMEHATb 60s1ThI KpenseHna ¢ N30/1MpoBaHHbIMU roJioBKaMy;

— WCMob30BaTh HONT MUHUMaBbHO BO3MOXKHON [/INHBI, B TO XKe
BpeMSsl, y4MTbIBas, YTO /15 rapaHTUPOBaHHOIO NPOYHOIo CoeuHe-
HUWS, MO KpaWiHel Mepe, ABe HUTKM pe3bbbl fOSKHbI BbICTYNaTb Hag,
3aTAHYTOM rankom.

4.3.5. 3a3eMsieHMe KOMMYTaLLMOHHOI0 MoAaynsa

Kopnyc npvBoAa KOMMYTaLMOHHOrO MOAYNSt BOSKEH bbiTb 3a-
3eMNEH B COOTBETCTBUM C TpeBOBAHUSAMU HOPMATUBHbIX [LOKY-
meHToB. ISM15_Shell_2, ISM15_Shell_FT2 v ISM15_LD_1(67)
uMetoT 6onT 3asemneHna M12, octanbHble - M10. (puc. 34 n
MpunoxeHue 1). MoMeHT 3aTXKKM BoNTa 3a3eMNeHUst He fon-
XeH npesbiwaTb 30 H*M.

bont M12x30
[Llan6a 12(2) \Wﬁ
LLlain6a rposep 12 w w -

Puc. 34. Y3en 3azemMnenuns koMMyTaumoHHoro Moaynst ISM15_Shell_2
nnn ISM15_Shell_FT2

4.3.6. OpraHn3auus 610KMPOBOK M PYYHOr0 OTK/IOYEHUS
4.3.6.1. MexaHunveckue 6nokupoeku ISM15_LD_1unISM15_LD_2

MexaHnyeckne BIOKMPOBKM KOMMYTaLMOHHbIX Mogynewn
ISM15_LD_1 un ISM15_LD_2 peanusyiT npucoeguHeHneM
BnokmpoBoyHoro MexaHunsma syeek KPY unn KCO k BbiBogam
CUHXPOHM3NPYIOLLEero Basa KOMMYTaLMOHHbLIX Mogynel, nubo
K 6110kMpoBOYHbIM TsiraM. [pn aToM cnepyeT cobnopaTe psg
orpaHuyeHunn:

- Y3nbl ycTpoicTBa BNOKMPOBKM SHEMKN HE BOSIKHbI 0Ka3bl-
BaTb MOCTOSHHOIO MeXaHW4eCKoro BO3AeiCTBUS Ha CUHXPOHU-
31pytOLWNIA Ban KOMMYTaLMOHHOMO MOAYNS.

- He ponxHo 6bITb 3aTpaHuin feTaneit 6NOKMPOBOYHOMO Me-
XaHW3Ma.

- JKBMBaseHTHasi Macca AeTaniei BNOKMPOBOYHBLIX MEXaHU3-
MOB, MPUCOEAUHEHHBIX K CUHXPOHU3UPYIOLLLEMY Basly KOMMyTa-
LIMOHHOIO Momyns He posmkHa npesbiwats 0,35 kr ana ISM15_
LD_1wn0,1krgnaISM15_LD_2.

- [N KOMMYTaLMOHHBIX MOfyNer, UMEILLMNX BbIBOA, CUHXPO-
HM3MpYloLWero Bana C TOPLOB MNPUBOAA, IKBUBANEHTHbIA MO-
MEHT MHEPLMK, KOTOPbIA MOXET BbITb MPUIIOXKEH C KaXXA0M CTO-
POHbI, HE [OJIXXEH MpeBbIWwaTh 4,3¢10-4 krem2.ana ISM15_LD_1
n1,2010-4 krem?ona ISM15_LD_2.

Ha pwuc. 35 nokasaHbl npucoefMHWUTeNbHblE pa3Mepbl Bbl-
BOJOB CMHXPOHWU3MPYIOLLEro Bafa C TOPLLOB KOMMYTaLMOHHbIX
mopynen ISM15_LD_1(47), ISM15_LD_1(48). Ha puc. 36 — npu-
coefiMHUTeNIbHble pa3Mepbl 6JI0KMPOBOYHBIX TAT W BbIBOAOB
Basia C TOPLUOB KOMMyTaLWOHHbIX Mogynein ISM15_LD_1(51),
ISM15_LD_1(67), ISM15_LD_2(51), ISM15_LD_2(52). Ha
puc. 37 — NnpucoegnMHUTENbHbIE pa3Mepbl DIOKMPOBOYHOM TAMM
ISM15_LD_1(45) u ISM15_LD_1(46).

PyyHoe otkntoyeHune ISM15_LD_1 n ISM15_LD_2 ocywecT-
BASIOT NPV NOMOLLM HaXaTUS Ha KHOMKY PYYHOro OTKJIOYEHUS,
BblBELEHHYI0 Ha dacaf fsueliku, KoTopas Yepes B1I0KMPOBOYHbIE
TArM BO3LEWCTBYET Ha CUHXPOHW3MPYIOLWMUA Ban KOMMYyTaLu-
OHHOrO MoAyns. YCUAne Ha KHOMKe PyYHOro OTKJIYEHUS Mpu
ynapHoM Bo3fencTeum coctasnset 200 — 250 H.

Bk
2
25

14

34,5

Puc. 35. MpucoeanHNTENbHbIE pa3Mepbl BLIBOGOB CUHXPOHM3MPYIOLLErO Basia C TOPLIOB KOMMYTaLMOHHbLIX Moayneit ISM15_LD_1(47) n ISM15_LD_1(48)
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\ Pado4ud xod

Puc. 36. MpucoeauHnTenbHble pa3mepbl 6710KMPOBOYHBIX THI KOMMYTaLMOHHbBIX MOAY-
neit ISM15_LD_1(51), ISM15_LD_1(67), ISM15_LD_2(51), ISM15_LD_2(52)

7.5

M10

Puc. 37. MpucoeamHnTesbHbIE pa3Mepbl 6710KMPOBOYHBIX TAT KOMMYTaLUMOHHbIX Mogynei ISM15_LD_1(45), ISM15_LD_1(46)
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4.3.6.2. MexaHunyeckue 6nokuposku ISM15_Shell_2 u ISM15_
Shell_FT2

MexaHunyeckne BNOKMPOBKM M py4HOE OTKIIKOYEHWE KOMMY-
TauMoHHbIX Mogynen ISM15_Shell_2 n ISM15_Shell_FT2 pea-
NN3YI0T NpUCOefMHEHNEM BIIOKMPOBOYHOr0 MexaHusMa syeek
KPY unu KCO k 6nokuposo4HoMy Basy (c nazom).

Ycunue Ha Bany npu py4yHOM OTKIIOYEHMM He MpeBbiliaeT
3 HemMm.

Ha puc. 38-A v puc. 38-B nokasaHbl nonoxeHuns 61okmMpoBoy-
HOro BaJla COOTBETCTBEHHO NpK pa3bioknpoBaHHOM 1 3a6510KK-
POBaHHOM COCTOSIHUSIX KOMMYTaLMOHHOrO MOJYJIS.

Ons 6nokvpoBaHus KoMMyTaumoHHoro Mogynsi (puc. 38-B)
HeobxoAMMO MoBepHYTb 6/I0KMPOBOYHLIA Ban Ha 90° npotus
4aCOBOW CTPesiku W3 nonoxeHws «PasbnokuposaHo» (BepTu-
KaJlbHOe pacrosioXkeHve nasa) B nonoxeHve «3abnokmposaHo»
(ropusonTanbHoe pacrnonoxenue nasal. Ecnv koMMyTaumoH-
HbIA MOLyNb Dbl BK/OYEH, TO MPOU3OMAET TakXKe ero pyyHoe
OTKJIOYEHME.

[na pa3bnoknposaHnsa KOMMyTaunoHHoro Moaynsa (puc. 38-T)
HeobxoAMMO NoBepHyTb 6NOKMPOBOYHLIA Ban Ha 90° no yaco-
BOV CTpesike M3 MoNoXeHns «3abnoknposaHo» (ropusoHTanb-
Hoe pacriofioxeHue nasa) B monoxeHue «PasbnokuposaHo»
(BepTuKanbHoe pacnonoxeHue nasal.

Puc. 38. BnokupoBoyHbin Ban ISM15_Shell_2 n ISM15_Shell_FT2:
A — KOMMYTaLMOHHBIA MOAy/b pa3bnokMpoBaH, NosioxxeHne 610KMPOBOYHOro Bana — «Pa3bnokmpoBaHo»;
B — 610KMpOBaHWe KOMMYTALMOHHOMO MOAYIS U PyYHOE OTKIoYeHue (ecnn Bbii BKNOYEH);
B — KOMMyTaLWOHHbIN Mofy b 3a610KMPOBaH, MON0XeHUe HNOKMPOBOYHOIO Basia — «3abnokMpoBaHO»;
[" — pa3bnoknpoBaHe KOMMYTaLIMOHHOIO MOLYJIS.

Pabounii avanasoH BpalueHWsi BIIOKMpOBOYHOrO Bana no-
KasaH Ha puc. 39. 3anpelleHo NoBopayMBaTh ero 3a rpaHuubl
[laHHOTrO iManasoHa.

KoMMyTauuoHHbIN
Moaynb
pa3bnokupoBaH

1 MOXeT ObITb
BKITHOYEH

90°

I,

R { )
KomMMyTauMOHHBbI
Moaynb \ /
OTKITIOYEH 1 =

3abnokunpoBaH

Puc. 39. lnanasoH BpalleHns 6110KMpOBOYHO-
ro Bana ISM15_Shell_2 nISM15_Shell_FT2

BHUMAHUE:

KOHCTPYKLUSI BHELLHMX 61I0KMPOBOYHbIX YCTPOWCTB AOJDKHA
npeaycMaTpuBaTb OrpaHU4eHMe yria NoBopoTa 6;10KNPOBOYHOIO
BaJia KOMMYTaLIMOHHOI0 MOAYNS B ero paboyeM auanasoHe (puc. 39).
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4.3.6.3. InekTpnyeckue 6nokupoBku ISM15_LD_1unISM15_LD_2 Hua BY/TEL-12A (wnn BY/TEL-100/220-21-00, wnn BU/TEL-
[LNs OpraHN3aLnm NeKTPUYeckux BIOKUPOBOK B siueiike B 05A) monycTMo nocsiefoBaTesIbHO MOAK/0YaTh HOPMaJIbHO-
Lenb MeXMy KOMMyTaLMOHHbIM MOLYTIEM W MOZY/EM yrpaBe- 3aMKHYTble 3/1IeKTPUYECKNE KOHTaKTbl BrokupaTopos (puc. 40).
BY/TEL-12A,
ISM15 LD 1, BY/TEL-21-00,
ISM15 LD 2 BU/TEL-05A
R o O I I <
| | | XT1-14 Jom2
XT2-2
~ 1BK2
H3 BK koMmyTaumoHHoro Moayrnsi
H3 BK BHeluHero 6riokmpartopa

Puc. 40. InekTpuueckas bnokupoeka ISM15_LD_1, ISM15_LD_2
¢ BY/TEL-12A, BY/TEL-21-00, BU/TEL-05A

B cnyyae npumMeHeHus mMopynen ynpasnenuns TER_CM_16_1, TPUYECKME KOHTaKTbl B110KMpaTopoB JONYCTUMO NocnefoBaTeslb-
TER_CM_16_2, TER_CM_16_FT HopManbHO-3aMKHyTble 3neK- HO MOAKJIIYATb B Lienb BKIOYEHMS Mogyns ynpasienus (puc. 41).

TER_CM_16_1,
ISM15_LD_1, TER_CM_16_2,
ISM15_LD_2 TER_CM_16_FT

| | | XT1-14_ [ aum2

|: XT1-12
Llenn
BKJ1. yrnpasneHus
|: XT1-13 BblKNo4YaTenem
H3 BK BHeluHero 6riokupartopa
Puc. 41. 3nekTpnyeckas bnokuposka ISM15_LD_1,

ISM15_LD_2cTER_CM_16_1, TER_CM_16_2
4.3.6.4. Jnektpnyeckue 6nokuposknm ISM15_Shell_2 u nmbo Mexpay KoMMyTauMoHHbIM MogyneM ISM15_Shell_FT2 u
ISM15_Shell_FT2 mogynem ynpasnenus CM_1501_01(4) (npu opranusauyum cu-
[I1 OpraHu3aLnmu 3neKTpUIeckux 610KMPOBOK B Aueiike B cTembl 6bicTporo ABP) gonyctMo nocnenosaTesibHO NOaKIII0-
Lenb Mexay KOMMyTaLMoHHbIM Mogynem ISM15_Shell_2 u mo- 4yaTb HOpPMaJibHO-3aMKHYTbIE 3JIEKTPUYECKME KOHTAKTbl BJ10KU-

nynem ynpasneHus BY/TEL-12A (nan BY/TEL-100/220-21-00), patopos (puc. 42).
http://energo24.ru
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ISM15_Shell

XT1-13

R

L ] L1 [ _Jom

S
S| xT1-14

/t/

TER_CM_16
M1
oM2
|: XT1-12
Llenn
BKI1. ynpasneHusa
XT1 _1 3 BblKno4aTenem
— =
H3 BK BHeluHero 6nokupatopa

Puc. 42. Inektpunyeckas bnokuposka ISM15_Shell_2 c BY/TEL-12A,
BY/TEL-21-00 n ISM15_Shell_FT2 ¢ CM_1501_01(4)

B cnyvae npumeHeHus Mmopynen ynpasnenus TER_CM_16_1,
TER_CM_16_2, TER_CM_16_FT HopManbHO-3aMKHyTble 3neK-

ISM15_Shell

TPUYECKME KOHTaKTbI BI0KMPATOPOB 4OMYCTUMO Noc/iefoBaTelb-
HO MOAKJIIYATH B Lienb BKIOYEHMS Mogyns ynpasneHus (puc. 43).

XT1-13

R

L L [ _[om

S
S| xT1-14

v/t/

TER_CM_16
oM1
oM2
|: XT1-12
Lienn
BKI1. ynpasneHusa
XT1 _1 3 BbIKJ1lOMaTENEM
— 0
H3 BK BHeluHero 6nokupartopa

Puc. 43. InekTpnueckas tnokuposka ISM15_Shell c TER_CM_16

InekTpuyeckas bnokuposka ISM15_Shell_2 n ISM15_Shell_
FT2 obecnednBaeTcs B TOM Yncne nepeksoyatenem S (cMm. puc.
42 1 43), yCTaHOBNEHHBIM B LIEMb 3/1EKTPOMArHUTOB KOMMYyTaLM-
OHHoro Mopyns. lNpu noBopoTe BbIBOAA 6JIOKMPOBOYHOIO Bana
B MoJiokeHue «3abriokMpoBaHO» OH OTKJItOYAETCs, paspbiBas
Lienb 3/1eKTPOMarHMTOB B pe3ysibTaTe Yero UMMyNbC Ha BKJIO-
YyeHune NocTynuTb He MoxeT. [1py noBopoTe BbIBOLA Basa B Mo-
noxeHue «Pa3bnoknpoBaHo» nepeknoyatenb S 3aMblkaeTcs.

Pesnctop R (22 kOM) ycTaHOBMEeH B KOMMYTaLUMOHHbLIX MO-
oynax ISM15_Shell_2 v ISM15_Shell_FT2 ¢ cepuiHbiMK1 Ho-
MepaMu HaumHasa c 837259. Hanuume paHHoro pesucropa no-
3BoNSET Mogdynam ynpasnenus TER_CM_16_1, TER_CM_16_2,

TER_CM_16_FT oTnnynTb 00pbIB LLENW 371eKTPOMarHUTOB KOM-
MYTaUMOHHBLIM MOZY/IEN OT UX PYYHOrO OTKJIYEHUS U 6JTIOKMPO-
BaHua',

' Mpu nonbiTKe BKIIOYEHWS KOMMyTaLMOHHbIX Mogyneit ISM15_Shell_2 ¢ BcTpoeHHbIM
pesuctopoM oT Moaynei ynpasnenust BY/TEL-12A, BY/TEL-21-00 uan ISM15_Shell_FT2 ot
mogayneit ynpasnexus CM_1501_01(4) B 3a610knpoBaHHOM COCTOSIHWW MOSIBUTCSH UHAMKALMUS
HeucnpaBHOCTU — «HecooTBeTCTBME MONIOXKEHMEe BIOK-KOHTaKTa KOMMYTalLMOHHOrO MOAynst
nocnefHei Npon3BefEHHOI onepauum». B TakoM ciyyae 4s BKIIOYEHNS BbIKIOYATENA HYKHO
pa3b6ioK1poBaTh KOMMYTALMOHHbIA MOAYNb M MOAATb KOMaHAy OTK/IYEHWs, W JWLb NOTOM,
nocfie noracaHus MHAMKaTopa «ABapus», nofaBaTb KOMaHAy Ha BKJlOYEHMe.

B KOMMyTaLuMOHHbIX Moaynsx 6e3 pe3ucTopoB B 3ab/0KMPOBAHHOM COCTOSHUW MOAYJ/b
ynpaeseHus NokaxeT HeucnpasHocTb «06pbIB B Lieny 371eKTpoMarHuTos». B TakoM ciyyae ans
BKJIIOYEHUS BbiKJlloyaTenst HeobxoanMMo pasbiokMpoBaTh KOMMYTALMOHHbIA MOAYb W MofaTh
KOMaH[y Ha BKJIlO4YeHue.
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4.4. MOHTaX MHAMKATOPA NOJIOXKEHUSA
rfnaBHbIX KOHTAKTOB

B npusoge ISM15_LD_1(45) n ISM15_LD_1(46) ecTb BCTpO-
EHHbIN MHAMKATOP MOJIOXKEHWUS TaBHbIX KOHTAKTOB (CcM. puc.
46).Y ppyrux ISM15_LD_1, ISM15_LD_2, unamkaumio nonoxe-
HUS UX TNaBHbIX KOHTAKTOB OCYLLECTBASIOT C MOMOLLbI0 KHOMKM
PY4YHOTO OTK/IOYEHUA Ha pacaje AYerKu.

MHankaTop nonoxeHnsa
TNaBHbIX KOHTAKTOB

Puc. 47. CHsTWe KpbILLKKM NPMBOAA MHAMKATOPA

Puc. 46. ViHpgmkaTop nonoxeHus riasHbix KoHTakTos ISM15_LD_1(45),
ISM15_LD_1(46).

Ha puc. 47 - 50 nokasaHo npucoefMHeHWe UHAMKATOpa No-
JNIOXKeHUs rnaBHbiXx KoHTakToB ISM15 Shell 2, ISM15_ Shell
FT2 K KOMMyTaLMOHHOMY MOZY/IIO.

Mepepn MOHTaXKOM UHAMKaTOpa Heo6xoAMMO Npon3BecTyn
BKJIlOYEHME KOMMYTaLMOHHbIX Mogynen ISM15_Shell_2,
ISM15_Shell_FT2. Pwc. 48. YcTaHoBka Tpoca

MHAWKaTOP NOM0XEHWS FNaBHbIX KOHTAaKTOB K KOMMYTaLMOH-
HOMY MOAYJNIO crefyeT NOAKIIYaTh COMacHo CreayloLle no-
cnepfoBaTesbHOCTU:

— OTBUHTWUTb CaMopesbl Ha MPO3payHoi Kpblllke NPUBOAA
MHOMKATOPa W CHATL KpbIWKY (puc. 47);

— FOpPU30HTaNIbHO YN0XMTb 606bILLKY TPOCUKA B Nas, MeTas-
NIMYeckyto BTySIKy Ha obonouke B V-06pasHbIi NPYXUHHbLIA KOH-
TakT. [1pn 3ToM Tpoc nonagaeT B NpefHAa3HAYEHHYIO LS HEro
npopess (puc. 48);

— YCTaHOBUTb KPbILLKY Ha MECTO M 3aKpenuTb eé AByMs ca-
mopesamum (puc. 49);

— noc/le MOHTaXa Npu MOMOLLM LOMOSHUTENIbHON perynu-
POBKWM MOXHO YCTaHOBWTb TOYHOE MOJIOXKEHUE MHAMKATOpa B
OKOLUKE U 3aKpenuTb nHaukatop (puc. 50).

BHUMAHME:

Papuyc nsruba Tpoca ykasartens NosoXXeHUs rf1aBHbIX
KOHTaKTOB foJ/XeH 6bITb He MeHee 40 MM. 06ecneuyunTb
NpSAMOJIMHEWHbIA Y4aCcTOK Tpoca He MeHee 10 MM B MecTax
NoAKJKYEeHUS K KOMMYTaLMOHHOMY MOAYJIIO U Kopnycy
MHAMKaTopa.

CxeMaTMyYHO KpensieHe W MOAK/YEHMEe UHAMKaTopa Mo-
NOXKEHUS TNaBHbIX KOHTAaKTOB KOMMYTaUMOHHbLIX Mogynein
ISM15_Shell_2, ISM15_Shell_FT2 noka3aHo Ha puc. 51.

Puc. 50. PerynupoBka nosioXeHue MHANKATOPA B OKOLLKe
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MonoxeHue "BKJ1. n pa3bnokmpoaH"

Y (1:2)
3arnywka nos.2
He NoKa3aHa

boHka MydrTa
~ Tpoca 0060n0uKHM

3aXum

O-O (1:2)

Monoxenue "OTKJ1. n 3abnokmposaH"

[JleTanb wapHupa

e |
XX (i .V, |

Puc. 51. KpenneHune nHavkatopa nonoXXeHns rnaBHbIX KOHTAKTOB
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PyKOBOACTBO no aKcnjayaTauum

4.5. Ucnonb3oBaHuMe BbIKJIlOYaTeneun B Lenu
3aneKTpoaBuUrarTenei u TpaHcpopMaTopoB

I'IpM npuMeHeHnn BblK/l0YaTesiel B uenu anektTpoasurate-
nen H806X0,D,I/1M0 Y4UTbIBaTb BO3MOXHOCTb OTKJIIOYEHWUA Bbl-
KJ/to4aTesneM NnyckoBOoro TOKka 3aTOPMOXXEHHOIo gsuraTtend, 41o
B pane cny4aeB MOXET NPpUBOAUTb K KOMMYTALMOHHbIM NMepeHa-
NpsXKeHNAaM B UX Lenu. AHanormyHele npoueccobl MOTYT nMpounc-
X0OUTb NPU OTKJIKOYEHNN HEHArpyXeHHbIX TpchcbopMaTopos.

Hanbonee adpdekTnBHbIM cnocoboM orpaHMyeHUss KOMMY-
TALMOHHbIX NepeHanps»keHUn aBnseTcs cnocob, paspaboTaH-
HbIA NpefAnpuUsATUEM, KOTOPbIM 3akiioyaeTcs B WYHTUPOBaAHMM
BaKyYyMHbIX AyroracutesibHbIX KaMep orpaHuynTeNsIMm nepeHa-
NpsKeHUN HenuHerHbiMu (OMH).

B pspe cnyvaes korga yctaHoBka OlNH napannenbHo KoH-
TakTaM HEeBO3MOXHa MO KOHCTPYKTUBHbIM COOBpaeHWsM
npeanpuatue «TaBpuaa INeKTpUK» MocTaBfseT Takxke Tpa-
OUUMOHHbBIE CpeAcTBa orpaHuyeHus nepeHanpskenmin — OMH,
ycTaHaBnuMBaeMble Mexay dasoi 1 3eMneit B kabenbHoM oTce-
Ke 3a TpaHchopmMaTopamm ToKa.

Bo Bcex apyrux caydasx (0TKAOYeHWEe TOKOB Harpysku uim
KOPOTKOTO 3aMbIKaHUA) yCTaHOBKa BaKyyMHbIX BblK/loYaTenei
He TpebyeT NpUMeHeHNs cpefCTB 3aLUWThl 0T KOMMYTaLMOHHbIX
repeHanpsXKeHUN.

Mpv BbIbOpe CpPefcTB 3allMThl OT MepeHanpsKeHWn cnepyet
PYKOBOACTBOBATLCS CNIEAYIOLMMU HOPMATUBHBIMU [OKYMEHTaMU:

— PAO "E3C Poccuu”. MeTofnyeckue ykasaHus no npumeHe-
HUIO OrPaHUYUTENEN NMepPeHanpsXKeHUN B 3NIEKTPUYECKNX CeTaX
6-35 kB;

— PAO “"E3C Poccun” PykoBOACTBO MO 3alyuTe 3/eKTpuye-
ckux cetelt 6-1150 kKB oT rpo3oBbIX U BHYTPEHHMX NepeHanps-
xeHuit (P 153-34-35.125-99).

Bonee noppobHble pekoMeHpauuu npepnpusaTus «TaBpupa
INeKTpUK» Mo BbIbopy KoHKpeTHoro Tuna OMH/TEL, Bbibopa Me-
CTa YCTAHOBKM B 3aBMCMMOCTU OT NapaMeTpoB CeTW, NpeacTas-
NeHbl B PyKOBOACTBE M0 3KCMIyaTaLum v npumeHerwuio “OrpaHu-
4nuTeNU NepeHanpsixeHus HenuHerHsle OMH/TEL".

4.6. MopknoueHne BCNoMoraTesibHbIX Leneun

[ns noAKnoYeHns Leneid BTOPUYHbLIX COAMHEHWI (yrpaBne-
HWe, CUTHANM3aUMs, UHAMKALMUS U T.M.) B KOMMYTaLMOHHOM MO-
Zyne ncnonb3ytoT 3axuMbl Tuna WAGO.

Ons  nopknoyveHWs Lenei 37eKTPOMArHUTOB K  MOAyJo
ynpasneHns ncnonbayT knemMmbl XT1-13 n XT1-14, ay ISM15_
LD_1(45), ISM15_LD_1(46), ISM15_LD_1(47), ISM15_LD_1(48)
—ewé XT2-13 n XT2-14.

XryT npoBofoB MoXeT bbiTb NOABELEH CeBa, CNpaBa Uiu co
CTOPOHbI OCHOBAHUS KJTIEMMHbIX KOJI0A0K KOMMYTALMOHHbLIX MO-
pyne ISM15_Shell_2 n ISM15_Shell_FT2 (puc. 54), a'y ISM15_
LD_1, ISM15_LD_2 - cneBa unu cnpaBa OT KJIEMMHbIX KOJI0[0K
(puc. 55).

Kabenb, coefMHAOWMIA KOMMYTaLMOHHbIA MOLYAb U MOLYNb
yNpaBfieHns LO/DKEH MMEeTb MeTajuIMYecKuin akpaH (skpaHupy-
IoLLY0 OMAETKY), @ caM 3KpaH JosKeH BbiTb 3a3eMNEH ¢ 0benx
CTOpOH. MecTa 3a3eMfieHMs nokasaHbl CTpesikaMu Ha puc. 56
n puc. 57. K 3TUM e To4KaM MOXHO KpenuTb ckobbl (puc. 58),
npuMeHsieMble 418 LOMOJIHUTENBHON GUKCALMK XKIyTa NPOBOAOB
npu ero 3axone cboky.

all D

el

é- o«%g

t

Puc. 54. Mopgop xryta k ISM15_Shell_2, ISM15_Shell_FT2

Puc. 55. Mopgop xryta k ISM15_LD_1, ISM15_LD_2

paml

Puc. 56. MecTa ons 3a3eMneHusi akpaHa »ryta npo-
BofoB Yy ISM15_Shell_2, ISM15_Shell_FT2

AL . [T

—

UL

Puc. 57. Mecta ans 3a3eMneHus sKpaHa »XryTta npo-
BopoBYy ISM15_LD_1,ISM15_LD_2

94 5

12

05,
oA
| o 0 ‘
T RS 8] WS
oo |
BN | I
\\/
26

http://energo24.ru

Puc. 58. Ckoba kpenneHus xryta



BaKkyyMHble BbiKlouaTenu cepuu BB/TEL

5. TEXHUYECKOE OBCJTY ) XUBAHUE

5.1. 06wume npaBuna obcnyxmesaHus

BbikntoyaTtenu BB/TEL He TpebyioT npoBefieHUS CpefHUX
M KanuTaJsibHbIX PEMOHTOB B Te4eHMe BCEro Cpoka ux
CNnyX6bl.

MpodurnakTUyeckMin KOHTPONb TEXHWYECKOro COCTOSIHWS Bbi-
KntoyaTens BbINOSHAETCS, eCav Toro TpebytloT HopMaTUBHBbIE [10-
KYMEHTbI MW PYKOBOACTBO MO 3KCMJjyaTaluu Ha yCTPOWMCTBO, B
KOTOpOe BCTPOEH BblKJIl0YaTe b,

MoryT 6bITb BbINOSIHEHBI CheaytoLme paboTbl:

— npoBepKa obLero cocTosAHUS BblKlo4aTeNs, NocpeAcTBOM
BHewHero ocMoTpa BB/TEL;

— npoBepka pabotocnocobHocTn BB/TEL;

— M3MepeHune CONPOTUBIIEHNS TaBHOW Lenu;

— WUCMbITaHWE U30ALMN OLHOMUHYTHBIM HaMpPsXKeHNeM Npo-
MbILLUNEHHON YacToThl;

— NpOTMPKa U30NALMUN.

YKasaHHble pa60TbI HEOGXO,D.VIMO BbIMOJIHATL B COOTBETCTBUU C
pekoMeHgaumnamuy, N3nNoXXKeHHbIMU B M. 4.2 OAHHOIo 4OKyMeHTa.

Mpn obHapyxeHUn gedekToB, NPENATCTBYOLMX HOPMaSIbHOW
paboTe BbiktouaTenel, a Takxxe oTkase B paboTe BblktoyaTe-
Nen, HaXoAALWMXCS B IKCMUTyaTalum, UK UX NMOBPEXLAEHWUM, KO-
Topble He MoryT b6bITb ycTpaHeHbl 06CNYyXNBAOLWMUM NePCOHaN0M
HeobxoMMo coobLaTe 06 3TOM pervoHanbHbIM NpeacTaBUTesb-
CTBaM npefAnpuaTus «TaBpuaa INeKTPUK» ANS NPUHATUS Heob-
XOANMBIX Mep.

B cnyyae HapyweHwus pabotocnocobHoctv BB/TEL no suHe
3aBOJa-MN3roToBUTENS O UCTEYEHUSI FrapaHTUAHOIO CPoKa, 3a-
MeHy BbIKJllo4aTens MpeacTaBUTeNbcTBO “TaBpupa 3NnekTpuk”
npousBoamnT b6e3Bo3Me3fHO.

5.2. Mepbl 6e3onacHocTH
06CJ‘Iy>KVIBaHVIe BbIKJl0YaTeNnemn cnenyet npoBoauUTb B COOT-
BeTCTBUUN C <<Me>KOTpaCJ'IEBbIMVI npaBusiaMn no oxpaHe Tpyaa

(npaBuna 6e3onacHOCTM] MpU 3KCMIyaTauuu 3MeKTPOYCTaHo-
Bok», P[] 153-34.0-03.150-00.

6. MAPKUPOBKA

Kaxabl1 KOMMYTaLMOHHbIA MOLyNb MMeeT Ha Kopryce NpuBo-
ha dupMeHHylo Tabnunuky, copepxallyto crepyroLlyo nHbopma-
uuto:

— 0603HaYeHne KOMMYTALMOHHOIO MOAYNS;

— CepUHbIN HoMep.

Mocne nposBefeHnst Ha 3aBofe NPUEMO-CAATOYHBIX UCMbITa-
HWIA OCHOBaHMWeE NPMBOLA BbIKHOYATENS 3aKPbIBAETCS KPbILLIKON
n nnombupyetcs.

Boikntoyatenn BB/TEL-10 skonormnyecku 6e3onacHsl.

[py HOMWHaNbHOM NIMHeNHOM HanpsxxeHun 10 KB n Hanbonb-
weM paboyeM IMHeNHOM HanpsXxeHUn 12 KB KOMMyTaUMOHHbIN
MOLyNlb He ABMISETCS UCTOYHUKOM PEHTIEeHOBCKOr0 M3NyYeHus.
Mpu MCMbITaHUN 3NEKTPUYECKOW NMPOYHOCTU U30NSLUN FNaBHbIX
Lernei KOMMYTaLMOHHbIX MOAYNeNn KPaTKOBPEMEHHBIM UCMbITa-
TeNbHbIM HanpsbkeHneM 38-42 kB npoMmbllLuneHHO YacToTbl OH
MOXeT CTaHOBWTbCS WMCTOYHWMKOM Cnaboro Hemcnosib3yemoro
PEHTrEHOBCKOro M3/y4yeHus. 3alliMTy nepcoHana oT HEWUCNONb-
3yeMOoro peHTreHOBCKOro U3J/y4YeHus cnefyeT NpoBOAMUTL B CO-
oTBeTcTBMM ¢ TpeboBaHusamMu pasgena 3 TOCT 12.2.007.0-75,
HPB-76/87 n «CaHutapHbIMy npaBunamMm paboTbl ¢ UCTOYHMKA-
MW HeUCnosib3yeMoro PEHTreHOBCKOrO U3NyYEeHUN», yTBEPKIEH-
HbIMW 3aMeCcTUTeNeM raBHOrO roCyAapCTBEHHOMO CaHUTapHOro
Bpaya CCCP 19.01.79 Ne1960-79 («Atomunzaat», 1989 r.).

Mpn MCnbITaHUM 3NEKTPUYECKON NPOYHOCTU U30NALUN TaB-
HbIX Lenel KOMMYTaLMOHHOIO MOJY/sl KPaTKOBPEMEHHbIM Ha-
NPSYKEHNEM MPOMbILLIIEHHON YaCTOTbl NepCoHan LOMKEH Haxo-
DOUTbCS HAa PacCTOSIHMUM He MeHee 7 M 0T Hero. TakXe UCMbITaHWs
LOMYyCKAeTCs NPOBOAWTL C 3aLUWUTHBIM 3KPaHOM, KOTOPbIV A0JI-
XeH BbITb yCTaHOBNEH Ha paccTosiHuM He MeHee 0,5 M oT Toko-
BelyLMX YacTelh KOMMYTaLMOHHOMO Momyns. 3almUTHbIA 3KpaH
LOJKeH 6bITb BbINoNHeH WwupuHoin 700 MM 1 BbicoTon 1000 MM
M3 CTaJIbHOrO JINCTa TOMLMHON He MeHee 2 MM UMK U3 CTeka
mapku TO-5 (FOCT 9541-75) TonwmHoit He MeHee 12,5 mm. Ecnn
NPOBEPKY 3NIEKTPUYECKON MPOYHOCTU U30NALMK FNaBHbIX Lienen
KOMMYTaLMOHHOI0 MoAyNs BbINoSHAT B WwWkady KPY nnn KPYH,
3alMTHLIM 3KpaHOM siBNsieTCs dacaf BbIKATHOMO 3/1eMeHTa U
obonouka a4enku.

MoLLHOCTb 3KCMO3ULMOHHOM [03bl Ha paccTosHuKn 7 M oT KM
MIIN Ha PacCTOSIHUM 5 CM OT 3aLMUTHOrO 3KpaHa Uaun 0605104KK
ayeiku He npesbiwaet 0,03 MKP/c 1 He npeacTaBnseT onacHo-
CTW 4SS 0BCNY>KMBAIOLLLErO NepcoHana.

BHUMAHMUE:

Mpy UCNbITaHNUM 31EKTPUYECKOW NPOYHOCTM U30NSALMUU
rNnaBHOW Lieny BbiKJlOYaTeNs KpaTKOBPEeMeHHbIM
ucnbiTaTeNbHbIM HanpsXXeHneM 38-42 KB npoMbiluneHHoOM
YacToThl BbIKJIlOYaTE/lb MOXKET CTAHOBUTLCA UCTOYHUKOM
cnaboro HeUcnonb3yeMoro PpeHTreHOBCKOro U3Ny4YeHus.

CepTudurumMpoBaHHble BbIKHOYATENN MApKUPYIOTCS  Takxe
3HaKaMu cooTBeTcTBUSA cucTem cepTudmkauum FOCT P, UCO
90071. 3HakM HaHOCATCS B CONPOBOAUTENIbHON [OKYMEHTaL K.

TpaHcnopTHas Tapa KOMMYTaLWMOHHOrO MOAYNs UMeeT MapKu-
POBKY B BUJE APJIbIKA C MaHUNYNSLMOHHBIMU 3HaKaMu:

— «Bepx»;

— «OCTOPOXHO XpynKoe»;

— «Bepeub o1 Bnaru»;

— «MakcuManbHas BepTMKasibHad Harpy3ka Ha Tapy».

http://energo24.ru



PYKOBOACTBO no 3KcnJjiyatauumn

7. KOMIJIEKTHOCTb NOCTABKH

TLWIAT.674152.003 P3 U3MeHeHme Ne8

B koMnnekTe ¢ KOMMYTaUMOHHbIM MOayNneM 00a3aTefIbHO NOCTaBASOTCS 3/1EMEHTHI, YKa3aHHble B Tabn. 13.

Tabn. 13. KoMnieKTHOCTb MOCTaBKN KOMMYTaLMOHHbIX MOAynen

HanMeHoBaHue

Kon-Bo, wr

KoMMyTaLMoHHbIN MoLy b

Macnopt

Pykosogctso no skcnnyataumu BB/TEL

1 Ha napTuio Jo 5 wT.

OTBépTKa

WNHpukaTop nonoxexma*

Mpumeyanue:
* Tonbko gnst ISM15_Shell_2 n ISM15_Shell_FT2.

8. YITAKOBKA

BbikntoyaTenu YynakKoBbIBaOT CneayoLwmnm 06pa30M:

— KOMMYTaLMOHHbIE MOAYSIN YNaKoBbIBAOT B OTAESbHYI0 Kap-
TOHHYI0 KOPObKY 13 rodpuposaHHoro kaptoHa (FTOCT 7376) c BHy-
TPEHHUMU MEHOMNACTOBLIMU UNN KAPTOHHBLIMU YNIOTHUTENSIMY;

— MoIynu ynpaBneHus W BCroMoraTesibHoe obopynoBaHue
(pasgenutenbHble TpaHcdopmaTopsl, 610kM pasgeneHus v pas-

9. TPAHCINIOPTUPOBAHUE

YcnoBus TpaHCNOPTMPOBaHWS BblK/loYaTenein B 4acTu BO3-
LeNCTBUS MexaHuyeckux ¢aktopos - xectkue (K] no MOCT
23216 B 3aKkpbITOM TpaHcnopTe nwboro Buaa.

KoMMyTauMOHHbIE MOLYNW TPaHCMNOPTUPYOTCS B cobpaHHOM
W OTPeryiMpoBaHHOM BUAe B WHAMBWUOYaNbHbIX KapTOHHbIX
Kopobkax B BepTMKalbHOM TMOJIOXEHUW W pacnonaralTcs B
KOHTeWHepe UM Ky30Be aBTOMalUWMHbI He Gosiee ABYX PsALOB.
Mpn 3TOM KOPObKM [OMKHbI PUKCUPOBATHCH CUHTETUYECKOM
YNakoBOYHOW NNEHTON WNPUHON He MeHee 12 MM. Mexay psiaa-
MW KOPOBOK C KOMMYTaLMOHHBIMW MOLYJIAMUN LOJIXKHbBI NPOKa-
[bIBaTbCS JINCTblI FOPPMPOBAHHOIO KapToOHa AJ1A MOBbIEHNS
YCTONYMBOCTV TPAHCMOPTHOM Tapbl K CMATUIO.

Mpu norpyske LOMKHbI NPUHUMATLCS Mepbl MO NpefoTBpa-
LWEHMIO MCTUPaHUS TPAHCMOPTHOM Tapbl (KapTOHHbLIX KOPOBOK)
0 BHYTPEHHWE MOBEPXHOCTH Ky30Ba aBTOMALLUHbI.

MHOXeHUsI, GUILTPbI) YNaKoBbLIBAIOT B OTAENbHble KapTOHHbIE
KOpobKM.

PyKoBOACTBO Mo 3KCMyaTaLuyum U NacnopT B NONUSTUIEHOBOM
KOHBEpTE BKJ1a[blBatoT B KOPObKy N1b0 NocTaBnsioT BMECTe C HEl
(BHE KopobKM).

[pn TpaHCMopTUPOBaHWUM U MOrPy304HO-PaA3rPy304HbIX pa-
foTax 3anpelyaeTcss KaHTOBaTb KOMMYTALMOHHble MOAYAU U
rofBepraTb ero pe3kuMM TonYkaM W ygapam. [ns nogbéma u
repeMeLleHns HeobXxo4MMO UCMONIb30BaTb 0TBEPCTUSA Ha Hoko-
BbIX CTEHKAxX KOPOBOK M TPaHCMOPTHbIE TEEXKM.

YcnoBus TpaHCMOPTUPOBAHWS B YacTy BO3LEUCTBUS KIUMa-
TUYecKnx GakTopoB BHELLHe cpefbl:

— BepxHee 3Ha4yeHUWe TeMnepaTypbl Bo3fyxa — nitc 55 °C;

— HWXHEee 3HayeHue TeMnepaTypbl Bo3ayxa — MuHyc 50 °C;

— He A0MYCTMMO NonajaHue Baarn Ha Kopobky;

— YyCNnoBUA TpaHCnopTUpoBaHUA Mop,yne17| ynpasneHna npu-
BefeHbl B UX PYKOBOACTBAX Mo 3Kcnayataunun.

http://energo24.ru



BaKkyyMHble BbiKlouaTenu cepuu BB/TEL

10. XPAHEHUE

XpaHuUTb BbIK/tOYaTENN [ONYCKAETCs B NOMELLEHUSX C ecTe-
CTBEHHOW BEHTUASILMEN BE3 NCKYCCTBEHHO PeryMpyeMblx Kiun-
MaTUYeCcKuX yCnoBui, rae KonebaHusa TeMnepaTypbl U BAAXHO-
CTV BO3yxa MeHblle, YeM Ha OTKPbITOM BO3AyXe, HanpuMep, B
KaMeHHbIX, DETOHHbIX, METaNIMYecKnx C Tenaousonauuen u
Lpyrux nofobHbIX XpaHWANLLEX, PACMNONOXKEHHbIX B MaKpOKIIN-
MaTUYyeCKMX panoHax C YMepPeHHbIM W XONOAHbIM KAUMaTOM.
XpaHuTb BbIKtoYaTeNn HeobXo[MMO B TPAHCMOPTHON Tape.

1. YTUWIN3ALUNA

BakyyMHble BbIK/1t0YaTENM HE NPeACTaBASIOT ONACHOCTU ANs
OKpY>KatoLLel cpefbl 1 30pPOBbS JII0AEN NOCSIe OKOHYaHWS Cpo-
Ka CnyXobl.

YCnoBUsI XpaHeHWs B 4YacCTW BO3LEWCTBUS KIIMMATUYECKUX
baKTopoB BHELHeN cpefbl:

— BepxHee 3HayYeHWe TeMnepaTypbl Bo3ayxa — nitoc 55 °C;
— HWKHee 3HayeHWe TeMnepaTypbl Bo3gyxa — MuHyc 50 °C.
He ponyctMo nonagaHue Bnaru Ha Kopobky.

YcnoBus XxpaHeHWs MoflyNei yrpaBfieHNUs MPUBEAEHbI B UX py-
KOBOJZCTBAX Mo 3KCMayaTaLmu.

CrnewuuanbHbIX Mep Npu yTUAK3aLuu He TpebyeTcs.

12. TAPAHTUMHDIE OBA3ATEJIbCTBA U CEPBUCHOE OB CJTY)KUBAHUE

[apaHTWIAHbIN CPOK XpaHeHUs 1 3KcnayaTauum — 7 neT co AHA
OTFPY3KH.

rapaHTVIIZHbIe obszaTenbCcTBa npekpawarTca B ciefyroumx
chyyaax:

— ncTte4yeHne FapaHTMVIHOFO CPOKa XpaHeHud 1 aKcnayaTaunn;

— HapyuweHue naomMb Ha npneone KOMMYTALUMOHHOIoO MO-
Loyngd, Kopnyce monynd ynpasjeHud, 6noka ynpaBiieHUa nnu
3JIeKTPOHHOIro MoAyNAa ynpaBsieHUd;

— BbIpaboTka KOMMYTaLMOHHOTO MW MEXaHUYECKOT0 pecyp-
Ca KOMMYTaLMOHHOIO MoLy Ns;

— HapyLUeHuWe yCNoBUIA AN NPaBUS XPaHEHUS, TPAHCTOPTH -
POBAHUSA, MOHTaXa UMM aKCMAyaTaLuu;

— HaHeCeHWe WU3LEeNNI0 MeXaHNYecknx U/unm TepMmYeckmnx
noBpexaeHnn.

lapaHTWs pacnpocTpaHsieTcs Ha TeppuTopun Poccun, Beno-
pyccuu, KasaxcTaHa, TagkukucTtaHa, KelpreiactaHa.

M3roToBKTENb HE HECET OTBETCTBEHHOCTb 33 KOCBEHHbIM yu.l,ep6,
CBSI3aHHbIN C I'IpVIO6peTEHVIeM M ncnonb3oBaHMeM nsnenna.

Peknamauuu, npeTeH3uyW W MpeffoXeHWUs Mo ynyYlleHWto
KayecTBa MPOAYKLMU U yCyr CrieflyeT HanpasnsTb B 6auxaii-
Lee perMoHanbHoe NPeacTaBUTENbCTBO «TaBpuaa INeKTpUK»,
PEKBM3UTHI KOTOPOrO MOXHO Y3HaTb Ha caiiTe www.tavrida.ru B
pasfienie «KoHTaKTbl» WU B LLeHTpasbHy clyXby cepBUCHO-
rapaHTuitHoro obcnyxmBaHns «Taspuaa InekTpuk» (125040, r.
Mocksa, 5-5 ynuua AMckoro lMons, A. 5, cTp. 1, Aen0BOM LEHTp
«Solutions», 18 3Tax; aboHeHTCKUI AWK - 3; TenedoH — (495)
995-25-25; dakc — (495) 995-25-53; anekTpoHHas noyTa — sgo@
tavrida.ru).
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BaKkyyMHble BbiKlouaTenu cepuu BB/TEL

NMPUIOXKEHUE 2. KOHTAKTbI BTOPUYHbIX LLEMEA KOMMYTALIMOHHbIX
MOAYJIEN

ISM15_Shell_2, ISM15_Shell_FT2

Knemmbl XT1 KneMmbl XT2

Ne HasHauyeHue HasHauyeHune

1 15
— HopManbHO-pa3oMKHYTbIA BNOK-KOHTAKT. «BK1» n «BK2» - HopManbHO-3aMKHYTbIN B10K-KOHTaKT

2 16

3 17
HopMasnbHO-pa3oMKHYTbI 610K-KOHTaKT. HopMarnbHO-3aMKHYTbI 6110K-KOHTAKT.

4 18

5 19
HopManbH0-pa3oMKHYTbI BNOK-KOHTAKT. HopManbHo-3aMKHYTbIN BNOK-KOHTAKT.

6 20

7 21
HopManbHO-pa3oMKHYTbIA BNOK-KOHTAKT. HopManbHO-3aMKHYTbIA BN10K-KOHTAKT.

22

9 23
HopManbHO-pa3oMKHYTbI HI0K-KOHTaKT. HopManbHO-3aMKHYTbIN 610K-KOHTaKT.

10 24

" 25
— HopManbH0-pa3oMKHYTbI BNOK-KOHTAKT. HopManbHo-3aMKHyTbIN BNOK-KOHTAKT.

12 26

13 27

«3IM1» 1 «3M2» - Lenb 31eKTPOMarH1ToB o

HopManbHO-3aMKHYTbIN 6710K-KOHTaKT.

14 KOMMYTaLMOHHOr0 Moayns. 28

http://energo24.ru



PykoBoACTBO no 3KcnayaTaLum TLUAI.674152.003 P3 U3MeHeHue Ne8

ISM15_LD_1(45), ISM15_LD_1(46), ISM15_LD_1(47), ISM15_LD_1(48)

Knemmbi XT1 KnemmMmbi XT2

1 15
— HopManbH0-pa3oMKHYTbI BNOK-KOHTAKT. «BK1» n «BK2» - HopManbHO-3aMKHYTbIN 610K-KOHTaKT

2 16

3 17
HopManbHO-pa3oMKHYTbIA BNOK-KOHTAKT. HopManbHO-3aMKHYTbIA B10K-KOHTAKT.

4 18

5 19
HopManbHO-pa3oMKHYTbI HIOK-KOHTaKT. HopManbHO-3aMKHYTbIN 6710K-KOHTaKT.

6 20

7 21
HopManbHO-pa3oMKHYTbI 610K-KOHTaKT. HopManbHo-3aMKHYTbIN 6710K-KOHTaKT.

22

9 23
HopManbHO-pa3oMKHYTbIA BNOK-KOHTAKT. HopManbHO-3aMKHYTbIA BN10K-KOHTAKT.

10 24

" 25
— HopManbHO-pa3oMKHYTbI BNOK-KOHTAKT. HopManbHO-3aMKHYTbIR B10K-KOHTAKT.

12 26

13 27

«3IMT» 1 «3M2» - Llenb 3NEKTPOMarHuToB .

HopMasnbHO-3aMKHyTbI 6J10K-KOHTaKT.

14 KOMMYTaLMOHHOr0 MOy, 28

http://energo24.ru



BaKkyyMHble BbiKlouaTenu cepuu BB/TEL

ISM15_LD_1(51), ISM15_LD_2(51), ISM15_LD_2(52), ISM15_LD_1(67)

Knemmbi XT1 KneMmbl XT2

1 15
— HopManbHO-pa3oMKHYTbIA BNOK-KOHTAKT. «BK1» n «BK2» - HopManbHO-3aMKHYTbIN B10K-KOHTaKT

2 16

3 17
HopManbHO-pa3oMKHYTbI 610K-KOHTaKT. HopMarnbHO-3aMKHyTbI 6110K-KOHTAKT.

4 18

5 19
HopManbH0-pa3oMKHYTbI BNOK-KOHTAKT. HopManbHo-3aMKHYTbI BNOK-KOHTAKT.

6 20

7 21
HopManbHO-pa3oMKHYTbIA BNOK-KOHTAKT. HopManbHO-3aMKHYTbIA BN10K-KOHTAKT.

22

9 23
HopManbHO-pa3oMKHYTbI H1I0K-KOHTaKT. HopManbHO-3aMKHYTbIN 6710K-KOHTaKT.

10 24

" 25
— HopManbH0-pa3oMKHyTbI BNOK-KOHTAKT. HopManbHo-3aMKHYTbIN BNOK-KOHTAKT.

12 26

13 27

«3IM1» 1 «3M2» - Lenb 31eKTPOMarH1ToB o

HopManbHO-3aMKHYTbIN 6710K-KOHTaKT.

14 KOMMYTaLMOHHOr0 Moayns. 28

http://energo24.ru



PYKOBOACTBO no 3KcnJjiyatauumn

TLWIAT.674152.003 P3 U3MeHeHme Ne8

NPUNIOXKEHUE 3. YCTAHOBKA BbIKJIIOYATEJIEMA HA BbICOTAX GOJIEE 1000 M

[ns npuMeHeHuUs BbikNtoyaTenel Ha BbicoTax 6onee 1000
meTpos (no 2000 MeTpos) Heobxoaumo yyecTb TpeboBaHMsA Mo
LLOMyCTMMOW TeMnepaType OKpyXaloliero Bo3gyxa v Heobxo-
OUMOW 3/1eKTPUYECKON nNpoyHocTu. B cooTBeTCcTBUM C Tpebo-
BaHusMu [OCT 15150.

JonycTuMas TennoBas Harpyska

C pocToM BbICOTbI M3-33 YMeHbLUEeHWs MAOTHOCTU BO3Ay-
Xa yBeNnMuuBalTCcs $akTUYeckue MpeBblWeHUs TeMmnepaTy-
pbl BCEX BUAOB W3AENWN, BbIAENAWNX Npu paboTe Tenno un
MOJIHOCTBIO WMJIM YaCTUMYHO OXJiaxAaeMblx MyTéM cBobopHown
mnnn I'IpI/IHy,EI,VITefIbHOVI KOHBEKLWNW BO34YyXa, MPU NCMONb30Ba-
HWUW BbIKJlOYaTenen Ha BbicoTax 6onee 1000 MeTpoB BepxHee
paboyee 3Ha4YeHMe TeMnepaTypbl JOJKHO ObITb MOHMXEHO Ha
0,6 °C Ha kaxpble 100 meTpoB cBbiwe 1000 MeTpoB.

[nsi CHUXEHUS TenNoBbILENEHNS B SUeKe, XenaTeNbHO Uc-
Mosib30BaTb PEKOMEH[0BAHHbIE CeYEHMUs LWNH, MPUBELEHHbIE
B Tabn. 8 n 1abn. 9. Tak xe CHUXeHWe TeMnepaTypbl BHYTPH
AYENKM AOCTUraeTCs 3@ CHET NPUHYLUTENIbHON KOHBEKLMN.

dneKTpuyeckKas NpoYHOCTb Bo3Ayxa

C POCTOM BbICOTbl N3-3a YMEHbLEHNA NMNOTHOCTN N NPpOUC-
Xxondulero BCnencteue 3Toro CHUXXeHnA 3J'IeKTpVI‘-IeCKOl7I npo4-
HOCTW BO3A4yXa YMeHbLUATCA I'Ip06VIBHbIe HanpaXeHnqa anek-
TpVI‘-IeCKOVI n3ondaunm KOMMyTaunOHHbIX MO,D,yﬂeVI, Y KOTOPbIX
rlp06VIBHbIe HanpaXxeHna n3ongaunm 4acTuyHO onpenensiqaoTcd
3ﬂeKTpVI‘-IeCKOVI NMPOYHOCTbIO BO3AYLIHbIX MPOMEXYTKOB.

Ons yBenuueHus 31eKTPUYECKON MNPOYHOCTU U30ASLUK
HeobX0AMMO WUCMOoNb30BaHMe AOMNOSIHUTENbHON M30NALMK U
KOMMYTALMOHHbIX MOAYNEN C MEXMOJIIOCHbIM PacCTOSHUEM
200 MM 1 bonee.

[lononHnTenbHas M30MAUNA OIS KOMMYTALMOHHbIX MOAy-
nen ISM15_LD_1wnISM15_LD_2:

— 6onT MTEA.301611.004-03 pnst KpensieHUs paguaTopos;
— kopnyc UTEA.711671.004;

— kpblwka NTEA.714323.001;

— npoknagka UTEA.754152.002.

Ecnu MexnoniocHoe paccTosiHne KOMMYTaLLMOHHOTO MOAY NS
MeHblle nnun pasHo 200 MM, Heobx04MMO NPUMEHSATL MeXno-
JIIOCHYI0 M30/19LMI0, KOTOPas MoXeT bbITb obecneyeHa 3a cYeT
YCTaHOBKW M30ASLMOHHbBIX NIacTUH MexXAay nofilncamu, a Tak
Xe MyTEM U30/MPOBAHUS TOKOBELYLLIMX YacTeil KoMMyTauu-
OHHOMO MOJyNs TEPMOYCaXKMBAaeMON M30NALMOHHOW TpybKoMn
nnn nextor Tuna Raychem, unn ananoramu. Mpu ncnonb3o-
BaHWM TepMOYCaXKMBAeMOMN U30NALUN MOXKET YXYALLATHCS OX-
NaxKaeHve LWKWH, 4TO NPUBOAUT K MOBbILEHWUIO TeMmepaTypbl
LUINH N KOHTaKTHbIX COeAVHEHWNIA.

B cnyyae ecnn paccTosiHue oT 4yacTeil KOMMYTaLWOHHOIO
MOJLYNIA HAaXOAALWMXCA NOJ, BbICOKMM HanpshXKeHneM [0 3a3eM-
NEHHbIX CTEHOK Kopnyca 6M3K0o K MMHUMabHO JOMYCTUMOMY
(cornacHo MY3), He0bX0AMMO NMPUHATL MEPbI MO Npensynpex-
LEeHNI0 3N1leKTpuYeckoro npobos Ha CTeHKy Kopryca s4eikiu.
[ins npepynpexneHus npobosi BO3MOXHA ycTaHOBKa H0KOBbIX
M30MISLUMOHHBIX NNACTUH UAW NPUMEHEHUe TepMoycaXuBae-
MO N30NALMUN.

Lna 3aWwunTbl OT NepeHanpsXXeHwit HeobXoAMMO MCNONb30-
BaHue OMH/TEL, Tak Kak oHM 0651a0atoT NOBbILEHHON 3/1eK-
TPUYECKON NMPOYHOCTbIO M30SLMUN N0 CpaBHEHMWIo ¢ TpeboBa-
HusmMn FTOCT 52725-2007 Ha OMH.

http://energo24.ru



BaKkyyMHble BbiKlouaTenu cepuu BB/TEL

NPUNIOXKEHUE 4. COLEPXXAHUE ANEPUOANYECKOM COCTABJIAIOLLEN

B MNOJIHOM TOKE KOPOTKOIO0 3AMbIKAHUA

Pacyér npefenbHoO A0NYCTUMOro TOKa OTKJIIOYEHUA BblK/loHaTeNld B 3aBUCUMOCTU OT MPOLEHTHOro cofep)xaHugd anepmop,mquKon

cocTaBnsoLWen.
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B cnyyae ecnu npoueHTHOe cofiepXaHue anepuomyeckomn
cocTaBfsfloWeld B MOJIHOM TOKE KOPOTKOrO 3aMblKaHUs
HEeW3BECTHO, [N YTOYHEHWs 3HayeHUs 3Toro napaMeTpa
peKkoMeHayeTCcs WCMnoab30BaTb 3aBUCUMOCTb MPOLEHTHOrO
coflepXXaHna anepuvoAmnYeckon CoCTaBAsOWEN OT BpeMeHu
OTKJIIOYEHUA KOPOTKOrO 3aMblKaHWsa (CyMMa MUHUMAanbHOro
BpeMeHW cpabaTbiBaHWA YCTPOWCTBA peneHoOn 3aluThl
M CcobBCTBEHHOro BpEMEHU OTKIIYEHWA BbiKNlOYaTens),
npusepeHHon B [OCT P 52565-2006 «Bbikntovatenu
nepeMeHHoro Toka Ha HanpsxkeHue 3-750 kB. Obwue
TEXHUYECKME yCcnoBusS» U Ha guarpamme. Ecnu Bcrepcteue
BblcOKOro bbicTpomernicTBua P3A npoueHTHoe cofepXkaHue
anepuopuyYecKoi COCTaBAsOWEN B MOSIHOM TOKE KOPOTKOMO
3aMblkaHua npesbiwaet 40%, npu Bbibope Bbik/OYaTens
TpebyeTcs pyKoBOLACTBOBATHLCS NPefesibHO LOMYCTUMbIM TOKOM

50 60 70 80 90

OTKJIIOYEHUS, UCXOLA U3 AOMNYCTUMOrO NKA TOKA OTKJHOYEHUS
BblKJto4aTens, pagHoro 62 KA.

62xA4

NCR pra—

100%

npeo =

rope x — q)aKTI/I‘-IECKoe NnpoLeHTHOe copepxXaHue anepuognye-
cKow COCTaBJ'IFII'OLLLeVI B MOJIHOM TOKe KOPOTKOIo 3aMblKaHU4A, U3-
BeCTHOe nnu onpependemMoe no nnarpamMme 3HadyeHue.
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PykoBoAacTBO no aKcnsyaTauum TLUAI.674152.003 P3 U3MeHeHue Ne8

NMPUNOXXEHUE 5. CXEMA UBMEPEHUA 3JIEKTPUHECKOIO
CONPOTUBJIEHWA NOJIOCOB KOMMYTALMOHHbIX MOAYJIEN

| - YcranoBka TokoBbix kKnemm

U - YcTaHOBKa Knemm HanpAxXeHnA

http://energo24.ru



BaKkyyMHble BbiKlouaTenu cepuu BB/TEL

NMPUNOXEHUE 6. AEKJIAPALIUA O COOTBETCTBUU U CEPTUDUKAT
COOTBETCTBUA BB/TEL-10

Deknapaums o cootBetcTeuu BB/TEL-10

. ABTOHOMHAS HEKOMMEpYECKasaA OPraHH3anuA
P - HAYYHO-TEXHHYECKHMH IEHTP
«OPTAH 110 CEPTH®HKALIHH SAEKTPHYECKHX
ME 05  TpAHC®OPMATOPOB, SAEKTPOOBOPYIOBAHHS H
' TIIPUBOPOB»
(AHO «HTII «OC DAMATSII)

Arrecrar akkpeauTanma Ne POCC RU.0001.11MEO5
OT 02.12.2009r. mo 02.12.2014r.

Poccust, 196128, r. Canxr-TlerepGypr, ya. Baaropatnas, aomM 2
Tea./dpaxc: (812)369-91-67, (812)369-68-27, (812)603-27-56, (812)603-27-58
http:/ /elmatep.narod.rm e-mail: elmatep@mail. wplus.net

JAEKJIAPALIMSA O COOTBETCTBHH
Ne POCC RU.ME05./100186

ot 29 mapra 2012r.

[Tepetent NPOJYKIHH, HA KOTOPYIO PACHPOCTPAHAETCH
Tex1apanus 0 COOTBETCTBHH

| . Buixmiouatesnn akyymnsie BB/TEL na HomunajibHbie :
nanpsekenns 1o 10 kB, HOMHHA/ILHbIE TOKH OTKJIIOYEHHAs 10 31,5 kA,
HOMHHAJbLHBIE TOKH 10 2000 A )

http://energo24.ru
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Deknapaums o coorsetcteuu BB/TEL-10 (npogonxeHue)

JAEKJIAPALIUSI O COOTBETCTBHH
3A0 "TK "Taspusa Snextpux”, OKIT0-84861888, MHH-7734579137, KIII1-773401001

npoesz 607, .30, nomemenne VTI r.Mocksa, 123458 meggou (4953 9‘33-—25-25 daxc (495) 995-25-53
B NIML@ 3aMECTHTE IS reHepaIbHOIo .LU-IpeKTOpﬂ no pa:;paﬁorxam Bbenzopyka Cepres Banepsenaqa

BOMRHOTTL, CaURRaN, Wi,

» -

3afBNAET, YTO
Beixmouarenn pakyymubie BB/TEL na nomuuanenple Hanpswkenus ao 10 kB, HoMuHAnbHEIE TOKH

OTKIIOYeHHA 110 31,5 KA, HOMUHA/ILHbIE TOKH 10 2000 A
T wagea p

sbinyckaeman no TY 3414-017-84861888-2010
Cepuitabiii BEIIyCK

" Chne 0 copmbmon Buycis B A (4D 19PN, NOLDA KOS, PORIRINTL AUTUROPS AoTPRCT aerzen,
uarotosutenem 3A0 "HITOTHJT", OKITO-80052100, MHH-1215120758.

NAULEHOBIANE WMOT TR

yn.Crpouteneit, .99, r.Mowkap-Ona, Pecniy6anka Mapuii 11, 424006

oTpa 1}
Kop OK 005-93 (OKM):34 1411
Koa TH B3] Poccun: 8535 21 000 0
cooTBeTCcTBYeT TpeboBaHusaM .
I'OCT P 52565-2006 TIn.6.12.1.2, 6.12.1.11, 6.12.2.3, 6.12.4, 6.12.5.2, 6.12.6.3, 6.12.64, 6.12.6.5,
6.12.6.6,pasn.7; TOCT 15163-96md.l4

At € yratbenide iy 0 maw npaa eI

Dexnapauus NpUHATa Ha OCHOBaHUM
Ceprudpukar cucremnl kayectsa "KEMA" ISO 9001:2008 Ne 75954

Hpm:oxon HCNBITaHHT Ne I 742 ot 20. 04. 201 Ir.

nmnns'b MHALMaNs!, cbauu.nuu

""""" A % Bensopyk C.B.
t . 3 = 2 E=—

CeegeHus 0 perucTpaunu Aeknapayum o COOTBETCTBUU
HASl HEKOMMEPYECKASI OPTAHM3ALIMA "HAYUYHO-TEXHHYECKHH LIEHTP "OPI'AH 1O

Yxpauncknii 0.5,

MHULWAN !, AMUNKA pyxoaonwrens OpraHa no cepridUKaLnm

http://energo24.ru



BaKkyyMHble BbiKlouaTenu cepuu BB/TEL

CepTudukat cootsetcTusa BB/TEL-10

CUCTEMA CEPTHO®UKAIMH TOCT P
'DEI],EPAJIBHOE AI‘EHTCTBO 1o TEXHH‘&EGEOMY PEIY/IMPOBAHHIO N MET POHOI’HHi =

s, CEPTUOUKAT COOTB ETCTBUS |

. Ne POCC RU.ME05.H00138 _ :
wnﬂ"“’- - Cpox AeficTBHS € 20.032012 1O 28.03.2015
: Ne 0060162

OPTAH IO CEPTUOUKALIAM  per, No POCC RU.0001.11MEOS. ABTOHOMHASL

- HEKOMMEPYECKAS OPTAHU3ALIMS "HAVYHO -TEXHUUECKUM IIEHTP "OPTAH HO
' CBPTHiDm(AHHH DJIEKTPMUECKWX MAILLIMH, TPAHCOOPMATOPOB,

GHEI{TPOOBOPY}IOBA}MH U [IPUBOPOB". 196105 CaHK'r—He’repGypr, YL Buammamaa, .n2 m;‘

47812369 9167 daxc +7 812 369 6827. %

MPOAVKUMSA  Bymouareny pakyymusie BB/TEL na HoMAHATbHbE
HATIPSKEHHS no 10 KB, HOMHHAIBHBIE TOKH OTKIIOYEHHS /10 31,5 KA, ;
HOMUHANBHBIE TOKH 10 2000 A. : : K e e
TV 34_14—0177848.61.883-2010. Cepmmb_tﬁ_ BBITYCK. . SR L G

oR OK 005 (KT

COOTBETCTBYET TPEBOBAHHSIM HOPMATHBHBIX AOKV MEHTOB : ”
y on TH BSA Pdcclw

. FOCTP52565»2006 FOCT 18397-86, TY 3414-017-84861888-2010 Al
8535 21 0000

H31‘0TOBHTEAB 3A0 "HHOTBJI“ OKITI0-80052100, UHH- 1215120758
- Anpec: yn. C’Ipom‘e:feﬁ, .99, r.Momkap-Ona, Pecny6minka Mapuit D11, 424006

CEPTH@“KAT BBIAAH  3A0'TK "Taspuna Dnexrpuk”, OKIT0-84861888, MHH- ?734579137,
 KIIT1-773401001. Axpec: npoes 607, 1.30, nomemense VII, r.Mocksa, 123458. Tenepon (495}
995-25-25, daxe (495) 995-25-53, :

HA OCHOBAHHH
Ceprudukar cucrems kauectsa "KEMA" ISO 9001:2008 Ne 75954

- Tlporoxon ucnprranuii No 14 742 ot 20.04.201 1r,

ML BA OAO HUMBA, per. Ne POCC RU.0001 21MB01 ot 25.02.2009
apec: 199106, r.C. -Ilmpﬁypr B.O., 24-—3: smHug 15/2

AOHOAHHTEM»HAH UHPOPMALIUSA  Mecro HaHeceHNs 3HAKA COOTBETCTBHA:
: - 460-92 wa n3ziemn 1 COMPOBOTENEHOM AOKYMEHTALHH.
Kan No 3.

o ; -. :
' YKOBOAHTEAD Oprana ’%OQ% _Xmamm%._

% ‘T' : it

:2’? w"axcuepr s cW" __Tysmpesa A,

mmum.m

R.
?—h = -
'.’_Cepmcpnxa'r He TPUMEHSeTCst MpH 055!3&'!'6)\]:;1{01{ cepruduKauy

AT M, 2009
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NPUNOXXEHWE 7. ONPOCHbINA JIUCT A1 PACYETA BPOCKOB TOKA MPU
BKJIDYEHMUN KOHAEHCATOPHOM BATAPEU B CETU 10(6) KB BbIKJTHOYA-
TEJIEM BB/TEL-10

HaunMeHoBaHue napamMeTpa Eaunmua 3HayeHue napaMeTpa
n3MepeHus

HoMuHanbHoe HanpskeHue ceTn kB
MakcKuManbHbI TOK KOPOTKOr0 3aMblKaHUS B MECTE YCTaHOBKM BbIK/IOYATENS NPUCOE[UHEHUS KA
K KOHJeHcaTopHoW 6aTapee
HoMuHanbHoe HanpsixxeHWe KoHAeHcaTopHoOW baTapen kB
HoMuHanbHas MOLWHOCTb KOHAEHCaTOpHON baTapen KBap
Tun (Mapka) kabens npucoeanHeHUs K KOHAEHCATOpHO 6aTapee
[nvHa kabens npucoefnHeHNs K KoHAeHcaTopHo baTapee M
CeyveHve kabens nprcoeAnHEHNs K KOHOEHCaTOpHON baTapee MM?
KonunyecTBo napannenbHo NposioXKeHHbIX kabenen npucoeiMHeHNs K KOHLeHcaTopHo baTapee
MakcKnManbHO BO3MOXHOE 3HaYeHe EMKOCTHOrO TOKa 3aMblKaHUs Ha 3eMJ1i0 A
BO3M0)KHVOCTb BKJIOYEHWS Ha NapannenbHyto paboTy ¢ KoHfeHcaTopHo baTapeeit A/ HET
Ha ApYro CeKuMu WnH
HoMuHanbHoe HanpskeHne KoHaeHcaTopHoW baTapewn, ¢ KOTOpoW BO3MOXHA NapansefibHas paboTa KBap
HoMuHanbHas MOLWHOCTb KOHAEHCATOPHON baTapeu, ¢ KOTOPOI BO3MOXKHa napasienibHas paboTa KBap

[ns npoBefieHus pacyéta obsizaTenbHO cnegyeT NpefoCcTaBUTL OAHONMHENHYIO CXeMY CUCTeMbl 3/1IeKTPOCHabXXeHus.
3aKA3UNK PACUETOB [HABBAHME OPTAHMBALIMMI: ceouieieiiieeteteteeeee ettt ettt ettt et et e te e st s et s e s e s et e s eses e eseaes et e s eseaea s s eaebesesesene b s esesesesesnsensaseseseaas

DOUO U MOAMNCH OTBETCTBEHHOTO JINLLA: «oeeeuvvveeeeieeeeeeeeeeaeeeeeeeeaseeeeeeesteeeeseasaeeeseaaaaseeesansaassessanaaeseeeeaaesseesenaeseessassssssesaasesseesansereeeaans
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ONA 3AMETOK
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() TABPUAA SAEKTPUK

CoBepLUEHCTBO TEXHUYECKMX PELLEHM

Taspupa InexkTpuk Cesacrononb telu@tavrida.com
Taspupa 3nekTpuk Poccus Mocksa rosim@tavrida.ru
TaBpupa dnexTpuk Ipy3us T6unncu info@teg.ge
Taspupa InekTpuk JIutea BunbHioc rm@tavrida.eu
TaBpupa IneKTpUK ICTOHUS Tannuu export@tavrida.eu
Taspuna 3nektpuk Monbla Tnum telp@tavrida.pl
TaBpuza nexTpuk PymbiHus Knyx-Hanoka daniel.dumitrascu@energobit.com
TaBpuna InekTpuk lepMaHus TeTHaHr ojc@tavrida.de
Taspupa InekTpuk Ervner Kanp mmh@tavrida.eu
TaBpuga nexkTpuk MHaus KanbkytTa info@tavrida.in
Taspuna InekTpuk Kutai MexuH info@tavrida.cn
Taspuna 3nektpuk HOAP VMoxanHec6ypr info@tavrida.co.za
TaBpupa dnextpuk CeBepHas AMepuka Bankysep info@tavrida-na.com
Poccuiickas rpynna koMnaHun «TaBpuaa IneKTpuk»
125040, MockBa, a/a 3
Ten.: +7 (495) 995-25-25, dakc: +7 (495) 995-25-53
an. noyTa: rosim(@tavrida.ru
WWW.TAVRIDA.RU Y3HalTe KOHTaKTHyto MHdopMaLmio bankaiiwero K Bam

Ten.: +7 (495) 995-25-25

npefcTaBuUTensCTBa no TenedoHy +7 (495) 995-25-25
WV Ha caiiTe KoMnanuy www.tavrida.ru

http://energo24.ru
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